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Welcome to your 2011 edition of the Network Crew Handbook.   
 
Seattle  City  Light’s  standards,  consisting  of  Design  Standards,  Material  Standards, 
Construction Standards (Guidelines), Network Construction Standards (Guidelines), and the 
Stock Catalog, define  the utility’s best practices.   This one‐volume selection was compiled 
from  these  Standards.    Compliance  with  these  standards  is  mandatory  for  City  Light 
employees and contractors.  Your cooperation is critical and essential to our success. 
 
 
 
 
 
 
 
Phil West, Customer Services‐Energy Delivery Officer 
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Standards  Group's  SCL  div is ion:   Energy Delivery Asset Management 
 

standards  staff :        

Superviser:    John Shipek  206‐684‐3950 

Engineers:    Aida Diop  206‐684‐5841 

    Brett Hanson  206‐684‐3726 

    Curtis Lu  206‐684‐3048 

    Quan Wang  206‐386‐1785 

  Patti Berg  206‐233‐2184 Publication Services 
and Archive:    Rick Rice  206‐684‐3646 
 

 

 

other  contact   information:  

URL:  http://www.seattle.gov/light/engstd/ 

mailstop:  SMT‐28‐22   

Fax:  206‐684‐3945   

org unit:  321   

Office Location:  700 Fifth Avenue (at Columbia Street) 
Seattle Municipal Tower 
36th floor, room 3644 
Seattle Washington 98104‐5031 

U.S. Postal Service Address:  Attention: Standards Group or contact name  
Seattle City Light  
PO Box 34023 
Seattle Washington 98124‐4023 

Parcel Service Address: 
(FedEx, UPS, etc.) 

Attention: Standards Group or contact name  
Seattle City Light  
700 5th Avenue, Suite 3200 
PO Box 34023 
Seattle Washington 98124‐4023 

 
 
 
Bill Shoemaker began with Seattle City Light on July 9, 1990 as our first Quality Assurance Specialist.  Over his career, Bill oversaw 

and assured the quality of approximately $400 million worth of material and equipment that entered inventory.  In addition to 

inspecting material, anyone who has worked with Bill knows the tireless effort he has put in over the years to make everyone else’s job 

easier.  He has retired as of December 31st, 2010 and will be sorely missed. 
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The Network Standards Committee serves to 
discuss and solve problems related to 
construction methods and material used in the 
overhead and underground distribution 
systems. 

 

If you have a Network Standards‐related 
question or problem, you may bring it to the 
attention of a member of the Standards 
Committee. 

 

The Network Standards Committee meeting 
time is the third Thursday of each month, from 
9:00 a.m. until 11:30 a.m.  Check with 
Standards to confirm time and place.  Note, 
security requires that those without keycard 
rights obtain a pass on the 32nd floor to reach 
City Light offices and meeting rooms. 

 

At the present time, the following employees are 
serving on the committee (in addition to regular 
Standards staff) by generously lending their time, 
knowledge, and experience: 

 

Environmental  
Larry Garcia 

Materia l  Control  
Sandra Andersen 
Patricia Ballard 
Marsha Greenfield 
Jenee Halse 
David McLean 
Cathy Saxby 

Network  Engineer ing  
Shayan Arya 
John Barnett 
Chris Francisco 
Elias Gebreslasie 
John Hansen 
Dennis Lee 
Lawrence Paulman 
Xuong Tran 
Hamed Zadehgol 

Network  Services  
Arne Armfield 
Brian Belger 
Lester Eastlick 
Stephanie Lee 

North  Electr ical  Services  and  
Construct ion  

Tommy Edwards 
Pete Jerochim  
Rob Youngs 

Standards  Group  
Patti Berg 
Aida Diop 
Brett Hanson, secretary 
Curtis Lu, chair 
Rick Rice 
John Shipek 
Quan Wang 
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Standards documents are available on‐line.  The on‐
line versions of the Construction Standards, Material 
Standards, Network Construction Standards, Stock 
Catalog and Design Standards (SCL internal only) 
include the most recent updates and revisions.  
Unlike the Network Handbook, which is only a 
selection of more commonly used Standards 
documents, the on‐line version contains a complete 
set of all Standards documents. 
 

Revis ions  

Updates and revisions are made about twice a 
month to Standards documents.  To make sure you 
have the latest copies please refer to the on‐line 
versions.  To obtain an email announcement on the 
release of revisions, please send a request to 
standards.scl@seattle.gov.  Write "revision 
announcement" in the subject line.   

 

City  L ight  Computer  Network  

An electronic copy of the City Light Standards,  can be 
viewed on your City Light computer from the 
Standards Group “Red Page” on City Light's computer 
network.  The “Red Page” is an Adobe Acrobat PDF 
file from which you can search and access all of the 
published Standards documents.   

Obtain access to the “Red Page” by asking the Help 
Desk (684‐3766) to add the Standards Publications 
NAL icon (known as “home101”, “standards101”, or 
“standards home101”) to your Start Menu.  You will 
need Adobe Acrobat Reader to display the “Red Page” 
documents.   

The Red Page NAL icon contains programming that 
helps you set up searches, but in doing a search from 
the red page, please remember to select “Currently 
Selected Indexes” on the “Advanced Search Option” 
menu. 

 

City  L ight  Standards  on  the  World  Wide  
Web  

The Seattle City Light Standards Publications web site 
on the World Wide Web is available through your 
web browser.  Type the following into the address 
field of your web browser: http://www.seattle.gov 
/light/engstd/.  The www web site offers electronic 
copies of the pages found in your printed Standards 
documents and they may be more up‐to‐date and 
are more complete except for the Design Standards.  
The on‐line documents are updated for revisions and 
additions (about twice a month) on the same 
schedule as City Light's network site plus one day. 

Contact Patti Berg or Rick Rice at City Light Standards 
Publications with questions and suggestions.
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City  L ight  Standards  Book  Distr ibut ion  

City Light Standards Group provides printed books 
for internal City Light users if you are on the 
distribution list (see colume to the right).  Digital files 
are available for printing most Standards books.  For 
internal City Light users, the Adobe Acrobat files of 
the Standards books are also avaliable from the “Red 
Page.”  

Anyone can request the following Standards volumes 
from current publication cycles:  Material Standards, 
Network Crew Handbook of Selected Standards, 
Looped Radial Crew Handbook of Selected Standards, 
Civil Crew Handbook of Selected Standards, and the 
Stock Catalog.  Either hard‐copy or digital Acrobat 
pdf versions can be available – ask Standards 
(standards.scl@seattle.gov).  Where available, hard‐
copy versions can be obtained from our printing 
service for a charge.   
 

Updates  

For the latest revisions of the Standards publications, 
we encourage users to rely on one of the on‐line 
access sites, either the www.seattle.gov/light 
/engstd/ site, or for Seattle City Light users, the 
Standards Red Page.  The revision date (effective 
date) is listed on each document.  Standards 
documents are revised throughout the year and the 
on‐line versions will reliably keep you up‐to‐date.  
Note, Design Standards are only available on the Red 
Page – not available for outside distribution. 
 

To obtain an email announcement on the release of 
revisions to the Standards documents, please send a 
request to standards.scl@seattle.gov.  Write 
"revision announcement" in the subject line.   
 
 

Book  Request   for  City  L ight  Employees  

For future publication cycles, City Light employees may 
request to be added to the distribution list for 
Standards books.  Employees who are on the list 
receive email invitations to order and receive books.  
Send a request (for example, send an email to 
standards.scl@seattle.gov and write "printed books" in 
the subject line).   

If you are ordering books for a group, identify 
yourself as the order lead and coordinate with the 
group to make sure we don’t receive duplicate 
orders.  To get the books that you order, send all the 
following information:  

 City Light employee name,  

 email address,  

 org unit number,  

 complete mail delivery address, 

 internal mail delivery stop,  

 phone number,  

 number of books (quantity) of each,  

 and finally, the type of binding for each 
volume (coil, three ring binder, or three 
hole binder pages for your own binder).   
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It is important that all B.O. (bad order) parts, 
apparatus, equipment, or devices be properly 
tagged and promptly sent to Quality 
Assurance.   

The tag should include the following 
information: 

 Date of failure 

 Name of Crew Chief or electrical worker 
and their telephone number 

 Location of failure 

 Stock Number of the part 

 Nature of problem or description of 
failure 

Please send B.O. equipment to: 

Quan Wang 

Q/A (Quality Assurance) 

SSC‐B116 

(206) 386‐1785 
 
 
 
 
 
 

Front of Bad Order Equipment/Material Tag : 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Back of Bad Order Equipment/Material Tag: 

 

see the 2010 Stock Catalog for copies of the tag. 
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This directory lists the City Light Stock Catalog pages selected for the Network Handbook of Selected Standards.  The respective 

page number in this volume, the “handbook page,” is shown to the far right of each title.  Stock Catalog pages that were not 

selected are not shown here.  Other Stock Catalog pages are available through the Red Page. 
 
 
 

catalog id page title 
handbook  

page 

11       Safety  

11  –  1  Safety – First Aid Kits  17

11  –  2  Safety – First Aid Supplies  18

11  –  10  Safety – Respiratory Protection  19

11  –  12  Safety – Hand Protection  20

11  –  13  Safety – Hand Protection, General 
Purpose Leather Gloves 

21

11  –  16  Safety – Repellants and Insecticides  22

11  –  30  Safety, Head Protection  23

11  –  37  Safety, Hearing Protection  24

11  –  42  Safety Glasses  25

11  –  44  Safety, Eye and Face Protection  26

11  –  46  Safety, Goggles  27

11  –  48  Safety, Face Shields  28

11  –  70  Safety, Protective Clothing  29

11  –  73  Safety, Coveralls  30

11  –  78  Safety, Visibility Aids  31

11  –  86  Safety, Electrical Insulating Gloves  32

11  –  88  Safety, Electrical Insulating Glove 
Protectors 

33

11  –  92  Safety, Foot Protection  34

20      Switches  

20  –  4  15.5 and 29 kV, Three‐Phase, SF6, 
Multi‐Purpose, Distribution 
Switchgear 

35

20  –  11  Terminal Block, DIN Modular System  36

30 
 

  Transformers    

30  –  3  Network Protectors and Bus Tie 
Switches 

37

30  –  6  Transformers – Underground  38

30  –  8  Transformers – Network  39

30  –  9  Specialty Transformers  40

60      Wire  and  Cable  

60  –  4  5 and 15 kV Cable, Underground 
Primary Distribution 

41

60  –  5  15 kV Cable, Underground Primary 
Distribution, EPR 

42
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60  –  7  15 kV Cable, Underground Primary 
Distribution, TRXLPE 

43

60  –  9  27 and 28 kV Cable, Underground 
Primary Distribution 

44

60  –  11  27 and 28 kV Cable, Underground 
Primary Distribution 

45

60  –  13  28 and 35 kV Cable, Underground 
Primary Distribution, TRXLPE 

46

60  –  24  Underground Aluminum Service and 
Streetlight Cable 

47

60  –  26  Underground Copper Service and 
Streetlight Cable 

48

60  –  28  Bare Copper and Braid  49

60  –  32  THWN, Type NM, and Portable Cords  50

60  –  36  Stations, Switchboard, Control and 
Fire Protection Cable and Wire 

51

60  –  40  Bus Bar, Tubing and Plate  52

65      Connectors    

65  –  4  Connectors, Aluminum – for 
Aluminum and Copper Connections 

53

65  –  9  Connectors, Aluminum – Parallel 
Groove, Aerial Cable, Tap and Pigtail 
Adapter 

54

65  –  10  Connectors, Aluminum – Lugs, 
Compression and Setscrew 

55

65  –  11  Connectors, 1000 Ampere – UG 
Secondary (Cluster) and Streetlight 
Splice 

56

65  –  12  Connectors, 2000 and 600 Ampere – 
UG Secondary (Cluster) and 
Streetlight Splice 

57

65  –  13  Connectors, Copper – UG, Multiple 
(Burndy Mole) 

58

65  –  17  Connectors, Copper Underground 
Straight  Splices – Compression 

59

65  –  18  Copper Underground “Y” Splices and 
Reducers, Copper Lugs – Compression 

60

65  –  19  Connectors, Copper, Bolted  61

65  –  20  Connectors – Copper Setscrew and 
Wing Type 

62

65  –  23  Connectors  – Grounding  63
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65  –  25  Connectors: Copper – Compression 
and Wedge “C”, Barrier, Grounding 
Wedge and “T” 

64

65  –  26  Grounding Connectors – Clamps and 
Ball Grounds 

65

65  –  28  Connectors, Copper Switchboard – 
Insulated Compression 

66

65  –  29  Connectors, Copper Switchboard – 
Un‐insulated Compression 

67

68      Arresters  and  Fuses    

68  –  12  Fuses, Secondary, 600 Volt and Below  68

68  –  14  Cable Limiters, 600 Volt and Below  69

68  –  50  Fuses, 600 Volt and Below  70

68  –  52  Fuses, 600 Volt and Below  71

68  –  54  Fuses, 600 Volt and Below  72

68  –  56  Fuses, 600 Volt and Below  73

68  –  58  Fuse Holders, 600 Volt and Below  74

68  –  60  Dummy Neutral  75

69      Insu lators    

69  –  30  Station Bus and Apparatus Insulators, 
Porcelain 

76

69  –  62  Shackle and Link Hardware  77

70      Underground    

70  –  2  Compression Connectors, for 200 A 
Elbows 

78

70  –  3  Separable Connector (Elbow), 200 A, 
Loadbreak 

79

70  –  4  Accessories, Separable Connector 
(Elbow), 200 A, 125 kV BIL, Loadbreak 

80

70  –  5  Accessories, Bushings, Separable 
Connector (Elbow), 200 A, 125 kV BIL, 
Loadbreak 

81

70  –  7  Accessories, Separable Connector 
(Elbow), 200 A, Loadbreak 

82

70  –  10  Separable Connector (Elbow), 200 A, 
Deadbreak 

83

70  –  11  Accessories, Separable Connector 
(Elbow), 200 A, 125 kV BIL, Deadbreak

84

70  –  12  Accessories, Bushing Wells, Separable 
Connector (Elbow), 200 A, 125 kV BIL, 
Deadbreak 

85

70  –  13  Accessories, Bushings, Separable 
Connector (Elbow), 200 A, 125 kV BIL, 
Deadbreak 

86

70  –  14  Accessories, Bails, Separable 
Connector (Elbow), 200 A, 125 kV BIL, 
Deadbreak 

87

70  –  16  Heat Shrink Splice Kit, Straight, 110 kV 
BIL, Tyco 

88
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70  –  17  Underground Material – 26 kV URD 
System 

89

70  –  18  Underground Material – Splices, 15‐
kV and 25‐kV 

90

70  –  19  Underground Material – Splice 
Connectors and Cloth 

91

70  –  20  Cable Sealing and Shield Adapter Kits  92

70  –  21  Underground Material – Splices, 15‐
kV 

93

70  –  22  Underground Material – Terminators  94

70  –  23  Underground Material – Terminations  95

70  –  25  Handholes and Accessories  96

70  –  26  Underground Material – Primary 
Metering, Transformer and J‐Box 
Enclosures and Alley Cans 

97

70  –  27  Vault Covers Accessories  98

70  –  28  Vault Accessories  99

70  –  29  Underground Material – Network 
Secondary Bus Materials 

100

70  –  30  Underground Material – Network 
Secondary Bus Materials 

101

70  –  31  Cable Support Materials ‐‐ Network  102

70  –  33  Underground Material – Sump Pumps 
and Accessories 

103

70  –  34  Underground Material, Sump Pump 
Accessories 

104

70  –  36  Underground Material, Fire Protection 
Control Cabinet 

105

70  –  38  Fault Indicators and Cathodic 
Protection 

106

70  –  39  Hazeltine Network Reporting System 
Components 

107

70  –  40  Cable Support Materials – 
Underground Brackets, Racks and 
Hooks 

108

70  –  41  Cable Support Materials – 
Underground 

109

70  –  42  Brackets  110

70  –  43  Cable Support Materials – 
Underground Cable Grips 

111

70  –  44  Cable Support Materials – Pole 
Mounted Brackets and Pipe Straps  

112

70  –  47  Single Terminator Adapter Ring and 
Gasket 

113

70  –  49  Underground Materials – Terminator 
Adapter Plates, Gaskets and 
Flowerpots – Triple 

114

70  –  51  Miscellaneous Underground Material  115

70  –  52  Inflatable Conduit Sealing Devices  116

70  –  53  Conduit Sealing Devices  117
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page 

70  –  61  Compression Connectors, for 600 A 
Elbows, All‐Aluminum Type 

118

70  –  63  Separable Connector, Dielectric 
Components, 125 kV BIL, Deadbreak 

119

70  –  65  Separable Connector, Bolted Type, 
Kits, 600 A, 125 kV BIL, Deadbreak 

120

70  –  66  Accessories, Separable Connector, 
Bolted Type, Cable Joint Parts, 600 A, 
125 kV BIL, Deadbreak 

121

70  –  67  Accessories, Separable Connector 
(Elbow), Multi‐Way Junctions, 600 A, 
125 kV BIL, Deadbreak 

122

70  –  69  Accessories, Separable Connector 
(Elbow), 600 A, 125 kV BIL, Deadbreak

123

70  –  71  Accessories, Separable Connector 
(Elbow), 600 A, 125 kV BIL, Deadbreak

124

70  –  73  Accessories, Separable Connector 
(Elbow), For Transition of 600 A 
Deadbreak System to 200 A 
Deadbreak System, 125 kV BIL 

125

70  –  75  Accessories, Bushings, Separable 
Connector (Elbow), 600 A, 125 kV BIL, 
Deadbreak 

126

70  –  82  Separable Connector, Dielectric 
Components, 150 kV BIL, Deadbreak 

127

70  –  84  Accessories, Separable Connector 
(Elbow), 600 A, 150 kV BIL, Deadbreak

128

70  –  92  Compression Connectors, for 900 A 
Elbows, All‐Copper Type 

129

70  –  94  Separable Connector Kits, Cooper 
Power Systems, T‐OP II, 900 A, 125 kV 
BIL, Deadbreak 

130

70  –  96  Accessories, Separable Connector 
(Elbow), 900 A, 125 kV BIL, Deadbreak

131

72      Bui ld ing  Materia ls    

72  –  7  Abrasives Cloth and Paper  132

72  –  8  Abrasives and Sharpening Stones  133

72  –  9  Building Materials, Miscellaneous  134

72  –  16  Cord, Rope, Chain, Paper Bags and 
Wrapping Paper 

135

72  –  18  Building Materials Gasket Material, 
Sheeting, Tarps, and Masking and 
Non‐Skid Tapes 

136

72  –  19  Building Materials, Sheeting  137

72  –  20  Building Material – Paint  138

72  –  21  Building Material – Paint  139

72  –  22  Putty, Sealers and Electrical Insulating 
Varnishes 

140

catalog id page title 
handbook  

page 

73     conduit ,  wiring  suppl ies  and  
devices  

73  –  5  Thinwall Steel Conduit (EMT) and 
Fittings 

141

73  –  8  Flexible Conduit and Fittings   142

73  –  9  Conduit Fittings  143

73  –  10  Service Entrance Caps  144

73  –  11  Condulets  145

73  –  12  Cable and Conduit Mounting 
Accessories 

146

73  –  17  Wiring Devices – Outlet and Junction 
Boxes 

147

73  –  18  Wiring Devices – Boxes and Covers, 
Reducing Washers and Knockout Seals 

148

73  –  19  Wiring Devices – Outlet Box Covers  149

73  –  21  Wiring Devices Plug, Connector and 
Receptacle Information 

150

73  –  22  Wiring Devices – Plugs and 
Connectors 

151

73  –  23  Wiring Devices – Receptacles and 
Lampholders 

152

73  –  25  Wiring Devices – Switches and Wall 
Plates 

153

73  –  26  Wiring Devices – Work Lights, 
Extension Cords, GFCI Outlets and 
Adapters 

154

73  –  27  Wiring Devices – Test Clips, Buzzers 
and Transformers 

155

73  –  30  Wiring Supplies – Lamps, 
Incandescent 

156

73  –  31  Lamps, Flashlight and Fluorescent, 
Ballasts and Starters 

157

73  –  33  Wiring Supplies ‐ Tape, Electrical, 
Insulating, Waterproofing and Marking 

158

73  –  34  Wiring Supplies – High Voltage 
Splicing Tape 

159

73  –  36  Wiring Supplies – Heat Shrink Tubing  160

73  –  37  Wiring Supplies – Heat Shrink Seals 
and Shrink Caps 

161

73  –  39  Wiring Supplies – Secondary Splice 
Seals, Insulation, and Cable Wrap 

162

73  –  40  Wiring Supplies – Tie Wraps, Tags and 
Duct Tape 

163

73  –  50  Schedule 40 PVC Conduit and Elbows  164

73  –  52  PVC Conduit Fittings  165

73  –  53  PVC Conduit Fittings   166

73  –  56  Schedule 80 PVC Conduit  167

15



catalog id page title 
handbook  

page 

73  –  60  Fiberglass Conduit and Adhesive  168

73  –  62  Fiberglass Elbows, Sweeps and Fittings 169

73  –  65  Aluminum Conduit and Elbows  170

73  –  70  Zinc‐Coated Steel Conduit and Elbows  171

73  –  72  Iron and Zinc‐Coated Steel Conduit 
Fittings  

172

73  –  74  Steel Conduit Bushings, Locknuts and 
Clamps, Grounding and Non‐
Grounding 

173

73  –  78  Conduit Accessories   174

75      Chemica ls  

75  –  1  Chemicals and Petroleum Products  175

75  –  2  Chemicals and Petroleum Products  176

75  –  3  Chemicals and Petroleum Products  177

75  –  4  Chemicals and Petroleum Products  178

76      Tools    

76  –  1  Lineworkers’ Tools  179

76  –  2  Lineworkers’ Tools  180

76  –  3  Tools – Cover‐up Systems, Blankets 
and Accessories 

181

76  –  4  Tools – Boots  182

76  –  6  Fire Extinguishers, Wheel Chocks, Flares, 
Gas Cans, Funnels 

183

76  –  7  Wood Ladders, Single and Extension, 
Extra Heavy‐Duty 

184

76  –  8  Tools – Signs and Labels  185

76  –  9  Tools, Labels and Operations Tags  186

76  –  10  Traffic Control Equipment  187

76  –  11  Traffic Control Equipment, Cones and 
Triangles 

188

76  –  12  Tools – Environmental and Hazard 
Disposal 

189

76  –  13  Tools – Environmental and Hazard 
Disposal 

190

76  –  16  Letters and Numerals  191

76  –  17  Tools – Embosser and Tapes  192

76  –  19  Electrical Testers, Multimeter and 
Fuse Puller 

193

76  –  21  Flashlights, Lanterns and Dry Batteries 194

76  –  23  Tools – Pliers, Screwdrivers and 
Hammers 

195

76  –  25  Tools – Wrenches and Sockets  196

76  –  27  Tools, Drills  197

76  –  28  Tools, Brace and Bits  198

76  –  30  Tools – Taps  199

76  –  32  Tools – Measuring and Marking  200

76  –  34  Tools – Files  201

76  –  35  Tools – Files  202

catalog id page title 
handbook  

page 

76  –  36  Tools – File Handles and Card  203

76  –  38  Tools – Metal Working  204

76  –  40  Tools – Welding, Burning and Heat 
Shrinking Equipment 

205

76  –  41  Solder and Soldering Equipment  206

76  –  42  Tools – Earthwork and Vegetation 
Management 

207

76  –  43  Tools – Water Hose  208

76  –  45  Tools – Woodworking, Glass and 
Window 

209

76  –  47  Paint Brushes and Wire Brushes  210

76  –  49  Tools – Miscellaneous  211

77 Bui ld ing  Maintenance  Suppl ies

77  –  1  Building Maintenance Supplies, 
Brooms, Brushes, Mops, and Buckets 

212

77  –  2  Building Maintenance Supplies, 
Miscellaneous Cleaning Equipment 

213

77  –  4  Cleaners and Soap  214

77  –  6  Building Maintenance Supplies, 
Sweeping Compound, Polishes and 
Deodorants 

215

77  –  8  Building Maintenance Supplies – 
Paper Goods, Shop Towels, Rags, 
Waste Cans and Liners 

216

78 
 

  Fasteners    

78  –  2  Masonry Anchors  217

78  –  3  Masonry Anchors, Stud Bolts  218

78  –  4  Anchor Devices  219

78  –  5  Nails and Staples  220

78  –  9  Fasteners – Self‐Tapping and Self‐
Drilling Screws 

221

78  –  10  Lag Screws  222

78  –  12  Aluminum Cap Screws and Nuts and 
Prepackaged Bolted Electrical 
Connection Kits 

223

78  –  14  Machine Screws, Round Head  224

78  –  15  Fasteners – Machine Screws, Flat 
Head and Flat Hex Socket Head 

225

78  –  17  Hex Bolts  226

78  –  18  Hex Head Cap Screws  227

78  –  20  Fasteners – Carriage Bolts  228

78  –  21  Nuts  229

78  –  22  Nuts:  Strut/Spring, Wing and Palnut  230

78  –  23  Washers – Aluminum, Copper and 
Brass 

231

78  –  24  Steel Washers – Flat and Curved  232

78  –  25  Steel Washers – Lock and Spring  233

78  –  26  Fasteners – Miscellaneous  234
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S A F E T Y  –  F I R S T  A I D  K I T S

FIRST AID KITS
Description:  Packaged first aid kit.  First aid instruction chart included with each kit.
SCL Matl. Std.: none
SCL Matl. File: 1160.00
Stock Unit: EA

Stock
No. Description
110121 16 unit kit, white with blue screened City of Seattle logo.  6 to 15 people served by each kit.
110123 24 unit kit, white with blue screened City of Seattle logo.  16 to 30 people served by each kit.
110124 36 unit kit, white with blue screened City of Seattle logo.  31 to 50 people served by each kit.

FIRST AID KIT REFILLS
Description:  First aid kit refills for 16, 24, and 36 unit kits above (Kit Stock Numbers 110121, 110123, and 110124
respectively).  Unit refills per WISHA requirement.
SCL Matl. Std.: none
SCL Matl. File: 1160.00
Stock Unit:  PK

PK Refill Quantities
Required for 3 Kit SizesStock

No. Description

Items
per
PK 16 Unit 24 Unit 36 Unit

Swift
No. or
Equiv.

110010 BANDAGE, 1″ x 3″ adhesive plastic, sterile with treated
pad

16 1 2 3 100C

110014 BANDAGE, 4″, sterile compress pad 01 1 1 2 144TC
110016 BANDAGE, 2″ x 6 yd gauze roll 02 0 1 1 163GB
110018 BANDAGE, triangle, sterile 01 1 1 1 170TS
110095 COMPRESS, 24″ x 72″ sterile gauze 01 1 1 2 163GC
110096 PAD, 3″ x 3″, sterile gauze 04 1 1 2 160GC
110125 BANDAGE, knuckle adhesive, sterile 08 1 1 2 101K
110145 GEL, burn, 1/8 oz. packet 06 1 1 2 187K
110200 ADHESIVE TAPE, 02 1 1 1 102A
110028 BANDAGE, eye, pad 04 0 1 2 192EP
110067 CPR MICROSHIELD mouth barrier with gloves, wipes 01 1 1 1 450MG
110061 GLOVES, latex, disposable 02 pair 1 1 2 400G
110070 EYEWASH 1/2 oz. bottle, mild isoteric buffered

solution
02 1 1 2 195S

110170 SCISSORS AND FORCEPS 01 each 1 1 1 214SF
110004 PADS, ANTISEPTIC, "wound-wipes” 10 1 1 1 230WW
110186 SWABS, "Stings & Bites" 10 1 1 1 134SS
110023 ICE PACK, instant, 5″ x 5″ 01 1 1 2 185MK
110029 BLANKET, RESCUE, Mylar 01 0 1 1 264RB

17



 

Seatt le  Ci ty Light  

STOCK CATALOG  

s tock c lass:

page:
superseding:

ef fect ive date:

11 
2 
December  21,  2006 
Apr i l  23,  2009 

 

 

S A F E T Y  –  F I R S T  A I D  S U P P L I E S  
 
 

SCL Matl. Std.: none  
SCL Matl. File: 1150.00 
 
 
Stock Number Stock Unit Description 
B a n d a g e s  a n d  T a p e  
110009 PK BANDAGE, butterfly, adhesive (16/PK) 

110011 BX BANDAGE, 3/4  x 3 , adhesive with treated pad (100/PK) 

110012 PK BANDAGE, assorted, adhesive plastic (75/PK) 

110013 PK BANDAGE, 3 , sterile compress pad with ties (2/PK) 

110201 RL TAPE, 1  x 5 YD, adhesive waterproof roll, on spool 

   

F i r e  B l a n k e t s  a n d  Ac c e s s o r i e s  
110033 EA FIRE BLANKET, extinguishing 

110034 EA STORAGE BAG, for fire blanket 

   

H o t  a n d  C o l d  P a c k s  
110024 EA ICE PACK, instant, 5  x 8  or equivalent 

110030 EA HEAT PACK, instant, pair of 2  x 3  

110038 PK TOE HEATER, Air activated, adhesive for boots and shoes.  Average temperature 100°F, 
maximum temperature 107°F. 

   

M a s k s  
110066 EA MASK, with wrap around visor; Normed #7745 or equivalent 

   

S u n s c r e e n  
110002 EA SUNSCREEN, SPF 30, 1 oz. tube; “Fruit of the Earth” (Normed #2530) or Safety-approved 

equivalent 

   

T o w e l e t t e s  
110040 EA VIONEX TOWELETTES, antimicrobial skin wipes; Normed #10-1510 or equivalent 

110071 EA CLEANER/DISINFECTANT, respirators and personal equipment; ammonium base towelette 
in foil packet 
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RESPIRATORS, Half-face, MSA “Comfo 
Classic” 
Description:  Black silicone mask.  Half-face type with 
cradle headband.  Without cartridges or filters. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock No. Size MSA Cat. No. 
110303 S 808072 
110304 M 808071 
110305 L 808073 

 
RESPIRATORS, Half-face, MSA “Comfo Elite” 
Description:  Black silicone mask.  Half-face type with 
cradle headband.  Without cartridges or filters. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock No. Size MSA Cat. No. 
110330 S 490492 
110331 M 490491 
110332 L 490493 

 
RESPIRATOR CARTRIDGES,  MSA  
SCL Matl. Std.:  none 
Stock Unit:  PR 

Stock  
No. Description Color 

MSA  
Cat. No.

110025 Organic vapors, type 
GMA-OV 

black 464031 

110310 Cartridge/filter combo:  
organic vapors, acid 
gas, type GMC-P100 

yellow/ 
magenta 

815180 

110313 Ultra HEPA filter, 
asbestos dusts, type 
Low Profile – P100 

magenta 815177 

 
SURFACTANT, Wetting Agent, Encapsulant 
SCL Matl. Std.:  none 
Stock Unit:  GL 

Manufacturer’s  
Cat. No. Stock  

No. Description Nancol JVC Mfg. 
110323 Surfactant-wetting 

agent, for asbestos, 
non-toxic, biodegradable, 
water dilutable 
concentrate 100:1 

WAC 661001 

 

 
RESPIRATORS, Hal f - face,  North 
Description:  Black silicone mask.  Half-face type with 
cradle headband.  Without cartridges or filters. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock No. Size North Cat. No. 
110450 S 770030S 
110451 M 770030M 
110452 L 770030L 

 
RESPIRATOR CARTRIDGES,  North 
SCL Matl. Std.:  none 
Stock Unit:  PR 

Stock  
No. Description Color 

North  
Cat. No. 

110460 Cartridge, highly toxic 
particles, HEPA 

purple 7580P100

110461 Cartridge, organic 
vapors 

black N75001 

110462 Cartridge, combo:  
organic vapors, acid 
gases and highly toxic 
particles, HEPA 

purple/ 
yellow 

7583P100

110464 Prefilter - paint spray/ 
mist 

- 7506N95 

 
PARTICULATE RESPIRATORS, 3M 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock  
No. Application Packaging 

3M  
Cat. No. 

010079 Particulates 
and nuisance 
odors 

10 per box 8577 P95 

010078 Lead and 
welding – 
excluding 
asbestos 

20 bags per 
case 

8233 N100 

 
DISPOSABLE MASKS, 3M 
SCL Matl. Std.:  none 

Stock  
No. 

Stock 
Unit Application 

3M  
Cat. No. 

110141 EA Nuisance dusts only 8210 
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GLOVES, Solvent Resistant, NBR Rubber 
Description:  NBR rubber, textured, 15 mil, 13 inch length, 
soft-lined 

SCL Matl. Std.:  none 

Approved Manufacturer and Catalog Nos.:   
Edmont-Wilson "Sol-Vex" style #37-175 
Stock Unit:  PR 

Stock No. Size 

110315 6/6-1/2 

110316 7/7-1/2 

110317 8/8-1/2 

110106 9/9-1/2 

110107 10/10-1/2 

110108 11/11-1/2 

 

GLOVES, Solvent Resistant, Nitrile 
Description:  15-17mil, 12 inch length, flock-lined, nitrile 

Approved Manufacturer and Catalog No.:   
North LA172G 
SCL Matl. Std.:  none 

Stock Unit:  PR 

Stock No. Size 

110260 7/7-1/2 

110261 8/8-1/2 

110262 9/9-1/2 

110263 10/10-1/2 

110264 11/11-1/2 

 

GLOVES, Gauntlet, Neoprene 
Description:  Jersey lining, medium size and 12 inch 
gauntlet 

SCL Matl. Std.:  none 

Approved Manufacturers and Catalog Nos.:   
American, 950; Snyder, 1S-2516 
Stock Unit:  PR 

Stock No.:  763400 
 

 

GLOVES, Disposable, Vinyl 
Description:  ambidextrous, 100 each per dispenser box, 
powdered 

SCL Matl. Std.:  none 

Stock Unit:  BX 

Manufacturer 
and Cat No 

Stock No. Size 
Thickness, 
mils Color Memphis 

110250 small 5 white 5000S 

110252 medium 6-1/2 green 5025M 

110254 large 6-1/2 green 5025L 

110256 x-large 6-1/2 green 5025XL 

 

GLOVE LINERS, 100 Percent Cotton Knit 
Application:  for cold weather protection and to reduce the 
discomfort of lineworkers' rubber or leather gloves (keepers) 
SCL Matl. Std.:  7634.3 
Stock Unit:  PR 

Stock No. Size 

110134 womens 

110135 mens 

 

HAND SANITIZER,  Alcohol Rub 
Description:  Antiseptic; kills 
common germs.  Effective on 
visually clean hands only (no 
visible dirt).  Fast acting.  Active 
ingredient ethyl alcohol (65%).   

Application: Wet hands 
thoroughly with product and 
briskly rub hands together until 
dry (at least 15 seconds). 

SCL Matl. Std.:  none 

Manufacturer:  Purell 
Stock Unit:  EA 775456 
 012946 

Stock No. Catalog No. Description 

012946 960524GO Two fluid ounce size (59 ml) 

775456 9659 Twelve fluid ounce size (354 ml), 
pump 
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S A F E T Y ,  H A N D  P R O T E C T I O N ,  G E N E R A L  P U R P O S E  L E A T H E R  G L O V E S  
 
 

 

GLOVES,  GENERAL PURPOSE, Leather  
Description:  General purpose, cowhide and goatskin 
leather gloves. Goatskin gloves are available with or without 
a 4-inch gauntlet. 

Application:  General purpose gloves are worn to protect 
hands against cuts, abrasions, and punctures. 

Cowhide gloves are durable and warmer than goatskin, but 
are prone to get stiff after being wet. Cowhide gloves are not 
washable. 

Goatskin gloves are durable, supple, and waterproof, but do 
not retain heat as well as cowhide. Goatskin gloves are 
washable. Because goatskin gloves do not stretch, they 
must fit on first try. 

General purpose gloves are not appropriate for use as 
protectors over insulating rubber gloves or for any sort of 
protection against hazardous voltage. 

SCL Matl. Std.:  7634.17 

Stock Unit:  PR 

Stock No. Size Style 

013189 small cowhide 

013190 medium cowhide 

013191 large cowhide 

013192 extra-large cowhide 

   

013193 07 goatskin 

013194 08 goatskin 

013195 09 goatskin 

013196 10 goatskin 

013197 11 goatskin 

013198 12 goatskin 

013199 13 goatskin 

   

013200 07 goatskin with gauntlet 

013201 08 goatskin with gauntlet 

013202 09 goatskin with gauntlet 

013203 10 goatskin with gauntlet 

013204 11 goatskin with gauntlet 

013205 12 goatskin with gauntlet 

013206 13 goatskin with gauntlet 
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S A F E T Y  –  R E P E L L E N T S  A N D  I N S E C T I C I D E S  
 
 
 
 
DOG REPELLENT 
Description:  1.5 oz. aerosol, 1% active ingredient 
SCL Matl. Std.:  none 
Stock Number:  110060 
Manufacturer/Catalog Number:  Siebe North  
#11-3885 or ARI “Halt II" #61106 
Stock Unit:  CN 

 
INSECT REPELLENT, Deet 
Description:  6 oz. personal size aerosol 
SCL Matl. Std.:  none 
Stock Number:  110160 
Manufacturer/Catalog Number:  Miles Labs 
"Cutter" #536-55 
Stock Unit:  CN 

 
INSECT REPELLENT, Non-Deet 
Description:  4 oz. spray, non-deet, Bite-Blocker 
SCL Matl. Std.:  none 
Stock Number:  012481 
Manufacturer/Catalog Number:  Bite-Blocker 
 
 
 
 
 
 
 
 

 
 
 
INSECTICIDE, Wasp and Hornet, Poison-Free 
Description:  Poison-Free Wasp and Hornet 
Killer, mint oil based, packaged in 17.5 oz. net 
weight aerosol can. 
Application:  Formulated to kill wasps, 
hornets, and yellow jackets in seconds. This 
mint based product is safe for use around 
children and pets. Will not stain carpet or floors. 
One application can last up to four weeks. 
Pyrethrin free - avoids potential for  
stream sediment toxicity. 
The dielectric strength of this product has yet to 
be determined.   
This product replaces Stock Number 110161. 
SCL Matl. Std.:  none 
Stock Number:  012868 
Manufacturer/Catalog Number: Victor (Woodstream 
Corporation) #M604 
Stock Unit:  CN 

 
INSECTICIDE, WASP AND HORNET 
Description:  Wasp and Hornet Killer Plus 
Insecticide, high dielectric strength, packaged 
in 14 oz. net weight aerosol can. 
Application:  Fast acting, high strength 
insecticide. Kills wasps and hornets, ants, 
bees, spiders, and yellow jackets. Petroleum 
odor. 
This product is being replaced by a poison-free 
alternative, Stock Number 012868. 
SCL Matl. Std.:  none 
Stock Number:  110161 
Manufacturer/Catalog Number: CRC #14010 
Stock Unit:  CN 
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CAP,  SAFETY,  Class B Dielectric 

Description:  yellow with slots for accessories and with 
CL logo 

SCL Matl. Std.:  none 

Manufacturer:  Bullard 0302YRT 

Stock Unit:  EA 

Stock Number:  110020 
 

CAP,  SAFETY,  Class B Dielectric 

Description:  white with CL logo 

SCL Matl. Std.:  none 

Manufacturer:  Bullard #0302W or MSA 463942 

Stock Unit:  EA 

Stock Number:  110021 
 

LINER,  WINTER,  for Hard Hat or Cap 

Description:  dielectric, fire retardant 

SCL Matl. Std.:  none 

Manufacturer:  North #WL4 or equivalent 

Stock Unit:  EA 

Stock Number:  110136 
 

LINER,  WINTER,  Hard Hat  

Description:  full neck length, detachable nose/mouth 
cover, 3˝ non-detachable chin strap, all Velcro fasteners, 
fire retardant, non-dielectric (face piece) 

SCL Matl. Std.:  none 

Manufacturer:  North #WL12FP or equivalent 

Stock Unit:  EA 

Stock Number:  110137 
 

CHIN STRAP, for Hard Hat or Cap  

Description:  elastic with plastic hooks and buckle 

SCL Matl. Std.:  none 

Manufacturer:  Bullard #ES42 or MSA 88128 

Stock Unit:  EA 

Stock Number:  110180 

 

HAT,  SAFETY,  Class B Dielectric 

Description:  yellow 

SCL Matl. Std.:  7639.0 

Stock Unit:  EA 

Stock Number:  110022 
 

HAT,  SAFETY,  Class B Dielectric 

Description:  white 

SCL Matl. Std.:  7639.0 

Stock Unit:  EA 

Stock Number:  110112 
 

SWEATBAND, Clip-On 

Description:   for hard hat or cap 

SCL Matl. Std.:  none 

Manufacturer:  All-Safe #AA102 or equivalent 

Stock Unit:  EA 

Stock Number:  110190 
 

SUSPENSION, for Hard Hat or Cap, Bullard 

Description:  6 point dihedral for Bullard hard hat or cap 

SCL Matl. Std.:  none 

Manufacturer:  Bullard #ES-Ultra 

Stock Unit:  EA 

Stock Number:  110182 
 

SUSPENSION, for Hard Hat or Cap 

Description:  ratcheting adjustable 

SCL Matl. Std.:  none 

Manufacturer:  Bullard ESRT-SL 

Stock Unit:  EA 

Stock Number:  110183 
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EARPLUGS, Disposable 
Description:  open cell, cylindrical shape, foam, Noise 
Reduction Rating: 32 dB 

SCL Matl. Std.:  none 

Manufacturer:  E.A.R. #PL101 

Stock Unit:  PR 

Stock Number:  110155 
 

EARPLUGS, Disposable 

Description:  with neck cord, for medium to small ear 
canals, Noise Reduction Rating: 28 dB 

SCL Matl. Std.:  none 

Manufacturer:  E.A.R. "E-Z Fit" product code 312-1222 

Stock Unit:  PR 

Stock Number:  110156 
 

EARPLUGS, Disposable 

Description:   tapered, light pressure, foam, green, 
Noise Reduction Rating: 30 dB 

SCL Matl. Std.:  none 

Manufacturer:  H.L. Leight "Max Lite" 

Stock Unit:  PR 

Stock Number:  110157 
 

EARPLUGS, with Neck Cord 

Description:  Noise Reduction Rating: 25 dB 

SCL Matl. Std.:  none 

Manufacturer:  E.A.R. Express Pod Plugs, product code 
311-1115 

Stock Unit:  PR 

Stock Number:  110158 
 

EARPLUGS, without Cord  

Description:  Noise Reduction Rating: 25 dB 

SCL Matl. Std.:  none 

Manufacturer:  E.A.R. Express Pod Plugs, product code 
321-2200 

Stock Unit:  PR 

Stock Number:  110159 

 

EARMUFFS,  for Safety Cap  

Description:  for safety cap (Stock No. 110020) 
attachable, dielectric with foam cushions, Noise Reduction 
Rating: 23 dB 

SCL Matl. Std.:  none 

Stock Unit:  PR 

Stock Number:  110076 
 

EARMUFFS,  Dielectric 

Description:  with fluid filled ear cushions and headband, 
see also, above, Stock No. 110076  

Noise Reduction Rating: 
 over head,  28 dB  
 under chin,  21 dB 
 behind ear,  23 dB 

SCL Matl. Std.:  none 

Manufacturer:  Silencio #LIQ-71 

Stock Unit:  EA 

Stock Number:  118202 
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SAFETY GLASSES 

Description:  Polycarbonate safety spectacles, more commonly 
known as safety glasses. 

Application:  Safety glasses are used to minimize or prevent eye 
injuries from impact, electrical arc flash, and/or solar glare.  Some 
models are provided with reader prescriptions.  Safety glasses are not 
intended to provide protection from welding radiation, blood-borne 
pathogens, chemical vapors, X-rays, microwaves, or lasers.  Other 
limitations may also apply.  Hinge to hinge width values are 
comparative estimates to aid individual selection and fitting. 

SCL Matl. Std.:  4008.10 

Stock Unit:  EA 

 

 Description       

Stock  
Number Lens Color 

Relaxed Hinge  
to Hinge Width, 
mm Prescription 

Adjustable 
Length  
Spatula 

Apply  
Over  
Glasses Manufacturer Model 

012952 clear 126 none yes no Smith & Wesson Magnum 3G 

012955 clear 128 none no no Radians Prestige 

012265 clear 134 +1.5 no no Remington - 

012266 clear 134 +2.0 no no Remington - 

012950 clear 138 +1.5 yes no Gateway Scorpion Mag 

012951 clear 138 +2.0 yes no Gateway Scorpion Mag 

110283 clear 140 none yes no Gateway Hawk 

012954 clear 144 none no no Radians Apocalypse 

110072 clear 148 none no yes Siebe-North - 

012953 smoke 126 none yes no Smith & Wesson Magnum 3G 

110230 blue, mirror 132 none no no Radians Techna Bobcat 

012493 gray 138 +1.5 yes no Gateway Scorpion Mag 

012494 gray 138 +2.0 yes no Gateway Scorpion Mag 

110285 amber 140 none yes no Gateway Hawk 

110287 chrome, mirror 140 none yes no Gateway Hawk 

110284 gray 140 none yes no Gateway Hawk 

110301 gray 148 none yes yes Uvex Ultra-Spec 
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CLEANING SOLUTION,  Anti-Fogging 
Description:  anti-fogging lens cleaning solution, 
squeeze bottle 

SCL Matl. Std.:  none 

Manufacturer:  Alpenco AL30 or equivalent 

Stock Unit:  BO 

Stock Number:  110001 
 

CLEANING SOLUTION,  Towelette 

Description:  lens cleaning towelette, anti fog, anti 
static solution, silicone free, individual foil packed, 
safety approved item 

SCL Matl. Std.:  none 

Manufacturer:  H.L. Bouton 19041637, “SafetyClean” 
no substitution 

Stock Unit:  EA 

Stock Number:  110003 
 

TISSUE DISPENSER, Metal 

Description:   metal dispenser for lens tissues for 
glass or poly lens, 350 tissue capacity for Stock No. 
110210 

SCL Matl. Std.:  none 

Manufacturer:  Magic Lens 852D or equivalent 

Stock Unit:  EA 

Stock Number:  110055 
 

TISSUE, Lens Cleaning 

Description:  lens cleaner tissues, 2-7/8” x 6-1/2”, 350 
per package, silicone treated, for glass or poly lens 

SCL Matl. Std.:  none 

Manufacturer:  Magic Lens 852R, or equivalent 

Stock Unit:  PK 

Stock Number:  110210 

 

CLIP-ON LENSES, regular size 

Description:  clip-on/flip-up lenses, dark gray plastic, 
reg., 60mm x 50mm 

SCL Matl. Std.:  none 

Manufacturer:  Great Western POL-PL-REG 

Stock Unit:  PR 

Stock Number:  110238 
 

CLIP-ON LENSES, large size 

Description:  clip-on/flip-up lenses, dark gray plastic, 
large, 64mm x 56 mm 

SCL Matl. Std.:  none 

Manufacturer:  Great Western POL-PL-LRG 

Stock Unit:  EA 

Stock Number:  110239 
 

GLASSES CASE  

Description:  protective case with pocket clip and Velcro 
snap flap or rip-stop nylon pouch with draw string 
closure, for glasses with size 54+ lens and side-shields 

SCL Matl. Std.:  none 

Manufacturer:  AO SafetyC748 or equivalent 

Stock Unit:  EA 

Stock Number:  110031 
 

GLASSES CORD, Nylon 

Description:  eyeglass holder cord, black braided nylon 
with molded adjustable ear piece attachments 

SCL Matl. Std.:  none 

Manufacturer:  Seron Mfg. Co. Item #1, “Glass-Gard” or 
equivalent 

Stock Unit:  EA 

Stock Number:  110093 
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S A F E T Y ,  G O G G L E S  
  
 
 

GOGGLE,  Medium Energy Arc  

Description:  Optically 
correct dual layer lens.  
Outer polycarbonate lens is 
hard coated and the inner 
propionate lens is anti-fog 
treated.  Silicone strap is 
comfortable and easily 
adjustable with  
gloves.  Frame manufactured from silicone and fits over 
most prescription safety and sun protective spectacles.  
Compatible with cap style and full brim safety helmets.  
Outer blue bezel designed with protective nose shield.  
Black frame with blue bezel.  Weighs 7.23 oz. 

Application:  ATPV Rating, designed to meet the 
performance specifications of NFPA 70E-2004 @ 38 
Cal/Cm² and ANSI Z87.1.  Tested under ASTM F2178.  
Intended to be worn with balaclava, Stock Number 
013236. 

SCL Matl. Std.:  4013.31 

Stock Unit:  PR 

Stock Number:  013237 

 

GOGGLE,  Chemical   

Description:  softside, 
direct ventilation with clear 
polycarbonate fogless 
coated lens  

SCL Matl. Std.:  none 

Manufacturer:  AO Safety 
484BDX or equivalent 

Stock Unit:  PR 

Stock Number:  110111 
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FACE SHIELD, Arc Flash 

Description:  Hooded 
coverall, respirator fit, draw 
string hood, elastic wrist, 
front zipper, high-visibility, 
flame resistant. 

Application:  ATPV Rating, 
designed to meet the 
performance specifications 
of NFPA 70E-2004 @ 38 
Cal/Cm² and ANSI Z87.1.  
Tested under ASTM F2178. 

SCL Matl. Std.:  4013.31 

Stock Unit:  EA 

Stock Number:  013238 
 

FACE SHIELD,  Polycarbonate 

Description:  8” x 15” x 0.04”, clear polycarbonate 

Application:   for use with hard cap frame 

SCL Matl. Std.:  none 

Manufacturer:  North A8152/40 or equivalent 

Stock Unit:  EA 

Stock Number:  110084 
 

FACE SHIELD,  Acetate 

Description:  8” x 15” x 0.06”, clear injected molded acetate 

SCL Matl. Std.:  none 

Manufacturer:  Paulson IM9L6F or equivalent 

Stock Unit:  EA 

Stock Number:  110089 

 

FACE SHIELD, Visor, Acetate 

Description:  8” x 15-1/2” x 0.06”, clear acetate 

Application:  for use with hat frame 

SCL Matl. Std.:  none 

Manufacturer:  Paulson S17A6F or equivalent 

Stock Unit:  EA 

Stock Number:  110221 

 

FRAME FACE SHIELD, Hard Hat 

Description:  frame-face shield, hard hat attachable 

SCL Matl. Std.:  none 

Manufacturer:   Paulson CP5004 or equivalent 

Stock Unit:  EA 

Stock Number:  110091 
 

FRAME FACE SHIELD, Hard Cap 

Description:  frame-face shield, hard cap with accessory 
slots, attachable 

SCL Matl. Std.:  none 

Manufacturer:   Paulson CB2S 

Stock Unit:  EA 

Stock Number:  110083 
 

FACE SHIELD HEADGEAR  

Description:  headgear-for face shield with large guard, 
ratchet headband and adjustable pivot 

SCL Matl. Std.:  none 

Manufacturer:  Paulson HG4S or equivalent 

Stock Unit:  EA 

Stock Number:  110087 

 

LENSPLATE, Welding Eye Protection 

Description:  cover-lensplate, 2” x 4-1/4”, clear 
polycarbonate 

Application:  for welders goggles/helmet 

SCL Matl. Std.:  none 

Manufacturer:  Thermo-Cote or equivalent 

Stock Unit:  EA 

Stock Number:  110131 
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BALACLAVA,  Arc Flash  

Description:  Six ounce, double 
layer balaclava (sock hood) made 
from knit material of Carbon 
Kevlar® fiber.  

Application:  Designed with a 
slightly longer bib, for additional 
arc protection, as well as a 
contoured eyehole that can be 
worn over or under the nose for 
maximum comfort, without 
compromising safety.  Intended to 
be worn with goggle, Stock 
Number 013237. 

SCL Matl. Std.:  4013.31 

Stock Unit:  EA 

Stock Number:  013236 

 

 

 

APRON, Chemical  Resistant  

Description:  Heavy-duty 20 mil white vinyl with pre-
attached neck and waist straps; 36-inch width by 45-inch 
length. 

SCL Matl. Std.:  none 

Manufacturer:  Edmont-Wilson; Catalog No. 54-733 

Stock Unit:  EA 

Stock Number:  110400 
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COVERALL, Secondary Flame Resistant (FR)

Description:  Tempro® fabric 
hooded coverall, standard fit 
attached hood, serged seams, 
elastic wrist, elastic ankle, blue, 
and front zipper closure with or 
without attached sock boots. 

Application:  Secondary FR 
protection coveralls are worn over 
primary FR clothing to resist 
nuisance contamination from 
solids and non-toxic liquids.  
Secondary FR protection coveralls 
do not provide protection from 
hazardous chemical exposures or 
provide additional FR protection. 
Secondary FR protection coveralls are considered single 
use garments. 

SCL Matl. Std.:  4013.25 

Stock Unit:  EA 

Stock Number 

with Attached 
Sock Boots 

without Sock 
Boots Size 

013209 013219 Small (S) 

013210 013220 Medium (M) 

013211 013221 Large (L) 

013212 013222 Extra-large (XL) 

013213 013223 Double extra-large (2X) 

013214 013224 Triple extra-large (3X) 

013215 013225 Four extra-large (4X) 

013216 013226 Five extra-large (5X) 

013217 013227 Six extra-large (6X) 

013218 013228 Seven extra-large (7X) 
 

COVERALL,  Protect ive, PCB Work 

Description:  “SARANEX” Coverall with hood.  Zipper 
with taped flap.  Elastic at wrists and ankles.  Sealed and 
bound seams,  Tall sizing comes with additional 3 inch to 
arm and leg lengths.   

SCL Matl. Std.:  none 

Manufacturer:  Kappler; Catalog No 72728 or equivalent 

Stock Unit:  EA 

Stock Number Size 

110348 medium 

110350 large 

110352 x-large 

110354 2x-large 

 

SUITS,  Arc Flash  

Description:  Hooded 
coverall, respirator fit, draw 
string hood, elastic wrist, front 
zipper, high-visibility orange, 
flame resistant. 

Application:  Arc flash suits 
(with special accessories) are 
worn to protect employees 
from known arc flash hazards 
and maintain state and 
federal compliance.  Arc flash 
suits also offer protect against 
liquid chemical splash.  
Employees must be  
trained prior to using arc flash suits and accessories. 
Contact Seattle City Light Safety & Health for details. 

SCL Matl. Std.:  4013.29 

Stock Unit: EA 

Stock  
Number Size 

013229 Medium (M) 

013230 Large (L) 

013231 Extra-large (XL) 

013232 Double extra-large (2X) 

013233 Triple extra-large (3X) 

013234 Four extra-large (4X) 

013235 Five extra-large (5X) 
 

COVERALL,  Protect ive,  Asbestos Work 

Description:  White with hood, zipper and elasticized  
wrists and ankles. Dupont “Tyvek” material, labeled 
“Tyvek”.  3x-large comes with additional 3 inches to arm 
and leg lengths (tall sizing). 

SCL Matl. Std.:  none 

Manufacturer:  Dupont 

Stock Unit:  EA (25 EA / CS) 
Stock  
Number Size 

Dupont  
Catalog Number 

110360 small 302-14127S 

110362 medium 302-14127M 

110364 large 302-14127L 

110366 x-large 302-14127XL 

110367 3x-large 302-14127XXX 

110369 5x-large 302-141275X 
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SAFETY VEST, Orange, Standard-Weight 

Description:  Modacrylic, standard-weight (5.5 oz), high-
visibility, flame resistant. 

Application:  Safety vests are intended to provide high 
visibility to the user in hazardous situations under any light 
conditions by day and under illumination by vehicle 
headlights in the dark. 

SCL Matl. Std.:  4015.10 

Stock Unit: EA 

Stock No. Size 

110223 small 

110224 medium 

110225 large 

110226 x-large 

110227 2x-large 

010700 3x-large 

010701 4x-large 
 
 
 
 

REFLECTIVE STRIPS, Hard Hat 

Description:  adhesive, 1-inch by 4-inch, silver/white 

Application:  use on flagger’s hard hats 

SCL Matl. Std.:  none 

Manufacturer:  Sanderson Safety #XC202-1553-16 

Stock Unit:  SH 

Stock Number:  012590 
 

 

SAFETY VEST, Lime, Light-Weight 

Description:  Modacrylic, light-weight (5.0 oz), high-
visibility, flame resistant. 

Application:  Safety vests are intended to provide high 
visibility to the user in hazardous situations under any light 
conditions by day and under illumination by vehicle 
headlights in the dark. 

SCL Matl. Std.:  4015.15 

Stock Unit: EA 

Stock No. Size 

012963 medium 

012964 large 

012965 x-large 

012966 2x-large 

012967 3x-large 

012968 4x-large 
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RUBBER INSULATING GLOVES, Class 0 

Application:  Class 0 gloves are only appropriate for use 
on systems rated 1000 V or less.  Refer to WAC 296-45 
and ASTM F-496, Section 3 for more information.  
Rubber insulating gloves with an overall length of 14 
inches, Stock Numbers 013258 and 013259, are used 
exclusively by network protector crews. 

SCL Matl. Std.:  7634.60 

Stock Unit: PR 

Stock No. Size Length, in 

012269 07 11 

763359 08 11 

012796 08 short finger 11 

763360 09 11 

763362 09-1/2 11 

763364 10 11 

763366 10-1/2 11 

763368 11 11 

013258 09-1/2 14 

013259 10-1/2 14 

 

 

RUBBER INSULATING GLOVES, Class 1 

Application:  In Washington State, insulating rubber 
gloves are only appropriate for use as a secondary layer 
of personal protection for the purpose of guarding 
against accidental contact with primary voltage.  Class 1 
gloves are only appropriate for use on Seattle City Light 
systems nominally rated 4 kV (line-to-line) or less.  Refer 
to WAC 296-45 and ASTM F-496, Section 3 for more 
information. 

SCL Matl. Std.:  7634.61 

Stock Unit: PR 

Stock No. Size 

763338 08 

763339 08-1/2 

763340 09 

763342 09-1/2 

763344 10 

763346 10-1/2 

763348 11 

 

RUBBER INSULATING GLOVES, Class 2 

Application:  In Washington State, insulating rubber 
gloves are only appropriate for use as a secondary layer 
of personal protection for the purpose of guarding 
against accidental contact with primary voltage. Class 2 
gloves are only appropriate for use on systems rated 
26.4 kV (line-to-line) or less. Refer to WAC 296-45 and 
ASTM F-496, Section 3 for more information. 

SCL Matl. Std.:  7634.62 

Stock Unit: PR 

Stock No. Size 

012924 08 

012925 08-1/2 

012926 09 

012927 09-1/2 

012928 10 

012929 10-1/2 

012930 11 

012931 11-1/2 

012932 12 
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GLOVE PROTECTOR, Class 0, Leather  
(Keepers) 

Application:  Class 0 leather protector gloves, also 
known as keepers, are worn over rubber insulating 
gloves to protect against cuts, abrasions, and punctures. 
Rubber insulating gloves shall not be used without 
leather protector gloves. Leather protector gloves shall 
not be used alone for protection against electric shock.  
Leather protector gloves with an overall length of 13 
inches, Stock Numbers 013260 and 013261, are used 
exclusively by network protector crews. 

SCL Matl. Std.:  7634.20 

Stock Unit: PR 

 

Stock No. Size Length, in 

012267 07 10 

012268 07-1/2 10 

763373 08 10 

012797 08 short finger 10 

763374 09 10 

763379 09-1/2 10 

763375 10 10 

763380 10-1/2 10 

763376 11 10 

763377 12 10 

013260 10 13 

013261 11 13 

 

 

 

 

 

GLOVE PROTECTOR, Class 1 and 2, Leather  
(Keepers) 

Application:  Class 1 and 2 leather protector gloves, 
also known as keepers, are worn over rubber insulating 
gloves to protect against cuts, abrasions, and punctures. 
Rubber insulating gloves shall not be used without 
leather protector gloves. Leather protector gloves shall 
not be used alone for protection against electric shock. 

SCL Matl. Std.:  7634.21 

Stock Unit: PR 

Stock No. Size 

763353 08 

763350 08-1/2 

763354 09 

763351 09-1/2 

763355 10 

763352 10-1/2 

763356 11 

763357 12 
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BOOT COVERS, PCB Work  

Description:  “SARANEX” White with bound seams and 
elasticized ankles.  One size fits all. 

SCL Matl. Std.:  none 

Manufacturer:  Kappler; Catalog No 77014 or 
equivalent 

Stock Unit:  PR 

Stock Number:  110370 

 

 

 

BOOT COVERS, Asbestos Work  

Description:  Type 14 “TYVEK” non-porous white with 
Elasticized ankles.  One size fits all.  

SCL Matl. Std.:  none 

Manufacturer:  Kappler; Catalog No 414 or equivalent 

Stock Unit:  PR 

Stock Number:  110380 
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29 KV,  MANUALLY CONTROLLED 
DISTRIBUTION SWITCHGEAR 
Application: This switchgear has a wide variety of 
applications, features, and options.  Engineers are 
encouraged to review the Material Standard before 
ordering. 

SCL Matl. Std.:  4501.65 

Stock Unit:  EA 

Stock No Description 

012673 29 kV, Large URD Transformer Protection 
Device, 600 A, padmount 

012846 29 kV, Three-Position, Load Interrupter 
Switch, 600 A, padmount 

012709 29 kV, Five-Position, Load Interrupter 
Switch, 600 A, padmount 

012708 29 kV, Six-Position, Load Interrupter 
Switch, 600 A, padmount 

012707 29 kV, Three-Position, Load Interrupter 
Switch, 600 A, wet vault 

012748 29 kV, Four-Position, Load Interrupter 
Switch, 600 A, wet vault 

012706 29 kV, Five-Position, Load Interrupter 
Switch, 600 A, wet vault 

012705 29 kV, Six-Position, Load Interrupter 
Switch, 600 A, wet vault 

none Remote motor operator 

none Overcurrent Control Adapter Cable 

 

15.5 KV,  MANUALLY CONTROLLED 
SWITCHGEAR 
 
 
 
 
 
 
 
 
Description: 15.5 kV, three-phase, SF6-insulated, multi-
purpose, manually controlled, switchgear. 

Application: This switchgear is intended for use on 13.8 
kV, 3-wire delta, 60 Hz, Network systems where the 
available fault current is less than 25 kA rms symmetrical. 

SCL Matl. Std.:  4501.61 

Stock Unit:  EA 

Stock No Description 

013148 15.5 kV, Three-Position, Load Interrupter 
Switch, 600 A, Wet Vault 

013149 15.5 kV, Four-Position, Load Interrupter 
Switch, 600 A, Wet Vault 

 
 

29 KV,  REMOTE SUPERVISORY 
(CAPABLE) DISTRIBUTION SWITCHGEAR 
Application: This switchgear has a wide variety of 
applications, features, and options. Engineers are 
encouraged to review the material standard before 
ordering. 

SCL Matl. Std.:  4501.67 

Stock Unit:  EA 

Stock No Description 

012711 29 kV, Five-Position, Load Interrupter 
Switch, 600 A, padmount 

012710 29 kV, Six-Position, Load Interrupter 
Switch, 600 A, padmount 

012704 29 kV, Three-Position, Load Interrupter 
Switch, 600 A, wet vault 

012885 29 kV, Four-Position, Load Interrupter 
Switch, 600 A, wet vault 

012703 29 kV, Five-Position, Load Interrupter 
Switch, 600 A, wet vault 

012695 29 kV, Six-Position, Load Interrupter 
Switch, 600 A, wet vault 
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T E R M I N A L  B L O C K ,  D I N  M O D U L A R  S Y S T E M  
 

 

PHOENIX CLIPLINE MODULAR TERMINAL BLOCKS 
SCL Matl. Std.:  2903.20 
Stock Unit:  EA 

  Phoenix Catalog Information 

Stock  
Number Component Type 

Model/ 
Order 
Number 

012609 DIN rail 
order designation:  
AL UNPERF 2000MM 

NS 35/15 1201756 

012610 End clamp E/UK 1201442 

012611 Fuse terminal  
block 

USIG 0920083 

012612 Fuse plug 
 

ST - SI 0920229 

012613 Ground terminal 
block 

USLKG 6 N 0442079 

012614 

 
012715 

Knife disconnect 
terminal block 

UDK 4-MTK-P/P 
(gray) 

UDK 4-MTK-P/P 
BU (blue) 

2775210 

 
2775223 

012615 

012716 

One-level terminal 
block with double 
connection on both 
sides 

UDK 4 (gray) 

UDK 4-BU 
(blue) 

2775016 

2775090 

012617 Ferrule with plastic 
sleeve, AWG #12 

AI 4 – 12 GY 3200959 

012618 Ferrule with plastic 
sleeve, AWG #14 

AI 2.5 – 12 GY 3200962 
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NETWORK PROTECTORS AND BUS TIE SWITCHES

NETWORK PROTECTORS
216Y/125 Volt Transformer Mount, Submersible

Stock No. Size - Amps
∆332203 1600
∆332204 1750
∆332205 1875
∆332206 2500
∆332207 2825
∆332208 3000
   332209 3500

216Y/125 – 480Y/277 Volt,
Transformer Mount, Submersible                         
Per City Light Matl. Std. 3322.0

Stock No. Size - Amps
336205 1875‡
336207 2825

‡ With 800/1200/1600:5 multiple rated current
transformers.

480Y/277 Volt, Transformer Mount, Submersible

Stock No. Size - Amps Matl. Std.
∆334201  800 –
∆334202 1200 –
∆334203 1600 –
∆334205 1875 –
∆334207 2825 –
∆334208 3000 –

    334209 3500 3322.0
∆334210 4500 –

480Y/277 Volt, Transformer Mount, Non-Submersible

Stock No. Size - Amps
∆334301  800
∆334302 1200
∆334303 1600
∆334308 3000

    334310 4500

BUS TIE SWITCHES
Network protectors modified for bus tie fire protection.

216Y/125 Volt, Wall Mounted, Submersible           

Stock No. Size - Amps
∆332403 1600

216Y/125-480Y/277 Volt, Wall Mounted, Submersible
Per City Light Matl. Std. 3322.5

Stock No. Size - Amps
335205 1875
335207 2825

216Y/120-480Y/277 Volt, Wall Mounted,
Submersible, with Special Top Bushings                     
Per City Light Matl. Std. 3322.5

Stock No. Size - Amps
∆335605 1875
∆335607 2825

480Y/277 Volt, Wall Mounted, Submersible           

Stock No. Size - Amps
∆334403 1600

216Y/125 Volt, Wall Mounted, Non-Submersible   

Stock No. Size - Amps
∆332503 1600

NETWORK PROTECTOR ACCESSORIES
RELAY, Network Protector                                      
Solid state.  For C-H type CM-22 or Richards type 313NP
network protectors.
NOTE: not to be used for replacement of
electromechanical relays or on network protectors
with ungrounded current transformers.
Stock Unit: EA

Stock No. Cutler-Hammer ETI

331001 MPCV-2X
6417C83G03 521038

∆ CONTACT MATERIAL CONTROL FOR AVAILABILITY
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T R A N S F O R M E R S  -  U N D E R G R O U N D  

Xfmr size  → 25 kVA 50 kVA 75 kVA 100 kVA 167 kVA notes 
secondary (secondary type: spade=S, lead=L, italic=some have) 

 

Xfmr voltage  
↓ stock number (*contact Material Control for availability), high use xfmrs in bold (e.g. 362142) 

 

SY 1∅ Transformers: 

4 lead, some 3L, 3S, 3S1, 4S 3 spade, few with handhole 120/240 
362122 362132 362134 362136 362142 

1with handhole 

3 lead, some 3 spade 3 spade 3 spade 
362222* 362232* 362234* 362236* – 

240/120 

CANNOT be cut 120 straight, nor used for 120/240 3∅, open or closed delta connection 

*contact 
Material 
Control 

22 or 4 spade 22 or 4 spade 22 or 4 spade 22 or 4 spade 22 or 4 spade 265 or 
132/265 – 362732 362734 362736 362742 

2265v only 
*Mat. Control 

23 or 4 spade 23 or 4 spade 23 or 4 spade 23 or 4 spade 23 or 4 spade 277 or 
138/277 362622 362632 362634 362636 362642 

3277v only 

4 lead 4 lead 4 lead 4 spade 4 spade 240/480 
362322 362332 362334* 362336* 362342* 

*contact Mat. 
Control 

1 deadbreak elbow type bushing on secondary. 2400 
362922* 362932* 362934* 362936 362942 

*contact Mat. 
Control 

Cut Straight SY 1∅ Transformers: 

4 lead, some 3 spade4, some 4 spade 4 spade, some 3 spade4 120/240  
Cut 120 362822 362832 362834 362836 362842 

4with handhole 

4 spade 4 spade 4 spade 4 spade 4 spade 

1 
D

ea
db

re
ak

 E
lb

ow
 ty

pe
 b

us
hi

ng
, S

om
e 

2 
D

ea
db

re
ak

 
Pe

r S
C

L 
M

at
l. 

St
d.

 0
02

6.
10

 

138/277  
Cut 138 362422* 362432* 362434* 362436* 362442* 

*contact Mat. 
Control 

“Un-Cut” 1∅ Transformers:  The 363XXX series transformers are stocked normally "Un-Cut". These transformers are normally 
used for REPLACEMENT.  They are not normally reordered and the stock levels are limited. 

4 spade, some 3 spade,5 some 4 lead 120/240 
363122* 363132* 363134* 363136* 363142* 

5with handhole 
in cover 

3 spade, won’t cut to 120, no use for 120/240 3∅. 240/120 
363222* 363232* 363234* 363236* 363242* 

*contact Mat. 
Control 

2 or 4 spade 2 or 4 spade 2 or 4 spade 2 or 4 spade 2 or 4 spade 265 & 
132/265 363722* 363732* 363734* 363736* 363742* 

 

2 or 4 spade 2 or 4 spade 2 or 4 spade 2 or 4 spade 2 or 4 spade 

S
Y

-T
ra

n
sf

o
rm

er
s 

 2
55

64
Y

 /
 1

47
60

, 
1∅

 

1 
or

 2
 G

&
W

 “
sl

ip
-o

n”
 o

r 
le

ad
 c

ab
le

 te
rm

in
at

or
s 

N
o 

M
at

l. 
St

d.
 

277 & 
138/277 363622* 363632* 363634* 363636* 363642* 

*contact Mat. 
Control 

S 1∅ Transformers:  1 or 2 deadbreak elbow type bushings.  These series 361XXX transformers are stocked normally cut for 
120/240v.1∅ operation.  240/120v cannot be cut to 120v and cannot be used for 120/240v 3∅.  Used for REPLACEMENT. 

4 lead, some 3 lead, some 3 spade, some 4 spade 4 spade, 3S6  120/240 
361122* 361132* 361134* 361136* – 

6with handhole 
*Mat. Control 

3 lead, some 3 spade 3 spade 3 spade 

S-
Xf

m
rs

 
41

60
Y/
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00

,1∅
 

N
o 

M
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l. 
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d.
 

240/120 
361222* 361232* 361234* 361236* 361242* 

*contact Mat. 
Control 

CS 3∅ Transformers:  With taps: 3 deadbreak elbow type bushings. 

 750 kVA 1000 kVA 1500 kVA 2000 kVA 2500 kVA  
4 spade 4 spade    
364866 364872 – – – 

208Y/120 

365866SS * 365872SS * – – – 

*contact Mat. 
Control 

SSstainless stl 

4 spade 4 spade 4 spade 4 spade 4 spade 
364466 364472 364476 364478 364480 

480Y/277 

365466SS * 365472SS * 365476SS * 365478SS * – 

*contact Mat. 
Control 

SSstainless stl 

600a elbow LV 600a elbow LV 600a elbow LV 600a elbow LV 600a elbow LV 

C
S-

Xf
m

rs
, 2

64
00

Y 
/ 1

52
42

 
w

ith
 ta

ps
, 3

∅
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r S

C
L 

M
at

l. 
St

d.
 0

03
6.

4 

4160Y/2400 
364966 364972 364976* 364978* 364980* 

*contact Mat. 
Control 

Miscel.  1∅ Xfmr, 2400, stock no. 361832, 50 kVA, 120 volt straight, 1∅  (contact Material Control for availability), no Matl. Std. 
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T R A N S F O R M E R S  –  N E T W O R K
13 kV – ΔY

Rated
Vol tage Vol tage kVA

Stock
No.

Mat l .
Std .

Rated
Vol tage Vol tage kVA

Stock
No.

Mat l .
Std .

No
Taps T a p s :  1 4 4 3 7 / 1 4 0 9 4 / 1 3 7 5 0 / 1 3 4 0 6 / 1 3 0 6 3
13750 216Y/125 1000 386372 none 13750 216Y/125 0500 386460 0038.3

0750 386466 0038.3
13750 480Y/277 1000 386972 none

1500 386976 none 13750 480Y/277 0500 386860 0038.3
2500 386980 none 0750 386866 0038.3

1000 386872 0038.3
Taps: 14520/14190/13860/13200/12870/12540 1500 386876 0038.3
13200 216Y/125 0750 388466 none 2000 386878◄ 0038.3

2500 386880 0038.3
T a p s :  1 4 4 0 0 / 1 4 0 4 0 / 1 3 6 8 0 / 1 2 9 6 0 0 ◄  S-3464 (spare for 1001 4th Ave) has 10% impedance
14400 216Y/125 0500 387360 none   Contact Material Control for availability

26 kV  – Rated Voltage 26400

Voltage kVA
Stock
No.

Mat l .
Std . Vol tage kVA

Stock
No.

Mat l .
Std .

T a p s :  2 7 8 0 0 / 2 7 1 0 0 / 2 6 4 0 0 / 2 5 7 0 0 / 2 5 0 0 0 T a p s :  2 7 1 0 0 / 2 6 4 0 0 / 2 5 7 0 0 / 2 5 0 0 0 / 2 4 3 4 0
YY 208Y/120 0500 380260 none

0750 380266 none
1000 380272 none

YY 216Y/125 0500 380460 none YY 216Y/125 0500 380560 £ 0038.3
0750 380466 none 0750 380566 £ 0038.3
1000 380472 none 1000 380572 0038.3

YY 480Y/277 0500 380860 none YY 480Y/277 0500 380160 £ 0038.3
0750 380866 none 0750 380166 £ 0038.3
1000 380872 none 1000 380172 £ 0038.3
1500 380876 none 1500 380176 £ 0038.3
2000 380878  ‡ none 2000 380178 £ 0038.3
2500 380880 none 2500 380180 £ 0038.3

ΔY 216Y/125 0500 389460 ▲ 0038.3 ΔY 216Y/125 0500 389560 none
0750 389466▲ 0038.3 0750 389566 none

1000 389572 none

ΔY 480Y/277 0500 389860 0038.3 ΔY 480Y/277 0500 389160 none
0750 389866 0038.3 0750 389166 none
1000 389872 0038.3 1000 389172 none
1500 389876 0038.3 1500 389176 none
2000 389878 0038.3 2000 389178 none
2500 389880 0038.3 2500 389180 none

T a p s :  2 6 4 0 0 / 1 5 2 4 2  –  2 5 6 0 8 Y / 1 4 7 8 5 No Taps
YY 25608Y/14785* 15000 380095 none ΔY 480Y/277 0500 389960 none

auto transformer, University District 0750 389966 none
1000 389972 none

 Contact  Mater ia l  Cont ro l  for  ava i lab i l i ty
▲  HV Taps  27720 /27060 /26400 /25740 /25080
‡   S -3007  (spare  fo r  F i r s t  H i l l )  has  HV Taps ,  27060 /26400 /25740 /25080 /24440
£   HV Taps  27060 /26400 /25740 /25080 /24420
on-line readers:  red = voltage of 216Y/125 or less,  black = voltage of 480Y277 (except*),  purple = rated voltage
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SPECIALTY TRANSFORMERS
vvCONTACT MATERIAL CONTROL for AVAILABILITY

Unless otherwise noted the transformers on this page are not referenced in the City Light Material Standards.

1ø DRY TYPE                                                              
Dry Type, Outdoor
1 phase, 277/480Y-125/250V (with ±2 - 2-1/2% taps)

Stock No. kVA Mounting
390010v 10
390015v 15 Wall or
390042‡ 25 floor/pad
390041v‡ 37 mount
390044‡ 50
390289‡ 75
390290‡ 100 floor/pad
390291v‡ 167 mount
390292‡ 250

Auto, Dry Type, Outdoor
\  \  \  1 Phase Applications Only  \  \  \

Stock No. kVA Voltage
391286† 1.3 277-120
391285† 3 277-120 Vault Ltg.
391281v 50 277-125/250
391282v 75 277-125/250
391283v 100 277-125/250
391288v 167 277-125/250

Other 1 Phase Dry Types
Stock No. kVA Voltage
390040v 10 249/263/277-120/240V
390024 25 480-120/240 -5 & +10% taps
390032 50 480-125/250 ±2 - 2-1/2% taps
390036 100 480-125/250 ±2 - 2-1/2% taps
682608 0.25 240/480-120/240

Acme # T2-53007
(for  fire Control Cabinet)

687730¥ 0.1 277/125  See page 70-39

1ø OIL FILLED                                                            
Specialty, Submersible
1 phase, 277/480Y-125/250V (with ±2 - 2-1/2% taps)

Stock No. kVA
390048£ 25
390049£ 50
390050£ 75
390051£ 100
390055£ 167

Specialty, Submersible
1 phase, 125/216Y-125/250V (with ±2 - 2-1/2% taps)

Stock No. kVA
390001v£ 25
390002£ 50
390004£ 100
390005£ 167

Auto, Outdoor, Pole Mount
1 phase, 240V to 480V
Shop made from line transformer

Stock No. kVA Mounting
391270v 10 Pole/pad
391271 25 Mount

3ø DRY TYPE                                                              
Dry Type, Outdoor
3 phase, 480Y/277-216Y/125V (or 208Y/120V non-standard) (with ±2 - 2-
1/2% taps)
Stock No. kVA Mounting
390043‡ 25
391287‡ 30 Wall
390045‡ 45 or
391289‡ 75 Floor/pad
390047v 100 Mount
391290‡ 112.5
391430‡ 150
391291‡ 225 Floor/pad
391292‡ 300 Mount
391295‡ 500

Dry Type, Outdoor
3 phase, 480 Delta -216Y/125V
Stock No. kVA Mounting
390836 25 Wall/pad
390838 45 Mount
390840v 150 Floor/pad
390846v 225 Mount

Auto, Dry Type, Outdoor
3 phase to 2 phase

Stock No. kVA Voltage
3� to 2�

390565 10 480 - 240
390567v 15 240 - 240
390571 25 240 - 240

Other Dry Type, Outdoor
3 phase, 480Y/277-240 Delta

Stock No. kVA
390520 9
390521 30

3ø OIL FILLED
Specialty, Submersible
3 phase, 480Y/277-216Y/125V (or 208Y/120V non-standard) (with ±2 - 2-
1/2% taps)

Stock No. kVA
391124£ 30
391130£ 45
391134£ 75
391138£ 112.5
391140£ 150
391146£ 225

Specialty, Submersible
3 phase, 480 Delta -216Y/125V

Stock No. kVA
391530v 45
391534v 75
391339v 225

‡ City Light Matl. Std. 0039.3
† City Light Matl. Std. 0039.2
¥ City Light Matl. Std. 6877.3
£ City Light Matl. Std. 0039.0
vv Contact Material Control for Availability
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5  a n d  1 5  k V  C A B L E ,  U N D E R G R O U N D  P R I M A R Y  D I S T R I B U T I O N

5 kV, 1/C, Tape Shielded Cable
Description:  Tree retardant, crosslinked polyethylene (TRXLPE) insulated,
medium voltage power cable.  Prior to 2005, cable was purchased with drain
wire shield.  Current standard calls for tape shield.  Refer to Material Standard
and Construction Guideline E6-1/NGE-70 for more information.
Application:  For use on nominal 4.3 kV, three-phase, 4-wire, wye-connected, URD
systems.  Stock No. 613212 is used to maintain existing 4.3 kV primary services run in
2  diameter conduit. If 2-1/2  conduit is present, consider using 27 kV, 3-1/C, Kerite
cable, Stock No. 623650.
Per SCL Matl. Std.:  6010.2
Stock Unit:  FT

Stock No. Conductor Size Conductor Alloy Jacket Material

613212 #6 AWG copper LLDPE

613222 350 kcmil copper LLDPE

15 kV, 3/C, Tape Shielded, Compact Sector Cable – Do Not Purchase
Description:  Tree retardant, crosslinked polyethylene (TRXLPE) insulated,
medium voltage power cable.  Refer to Construction Guideline E6-1/NGE-70 for
more information.
Application:  Formerly used on nominal 13.8 kV, three-phase, three-wire, delta-
connected network systems.  No longer purchased. Information is presented here
for reference only.
Per SCL Matl. Std.:  none (cancelled from 6020.1 in 2005)
Stock Unit:  FT

Stock No. Conductor Size Conductor Alloy Jacket Material

613531 500 kcmil copper LLDPE or PP

613533 750 kcmil copper LLDPE or PP
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1 5  k V  C A B L E ,  U N D E R G R O U N D  P R I M A R Y  D I S T R I B U T I O N ,  E P R  
 

 
15 kV,  1 /C,  Tape Shielded Cable 
Description:  Ethylene propylene rubber (EPR) insulated, medium voltage power cable.  
Insulation has a nominal thickness of 220 mil.  Refer to Construction Guideline E6-
1/NGE-70 for more information. 

Application: Cable is for connecting the secondary terminals of 26-13 kV transformers to  
customer switchgear, or where maximum flexibility is needed in a 15 kV rated cable.   

Users should be aware that this cable has 220 mil of insulation – a non-standard value for  
15 kV cable at Seattle City Light. 

SCL Matl. Std.:  6025.70 

Stock Unit:  FT 

Stock Number Conductor Size Conductor Alloy Jacket Material 

623640 500 kcmil copper PVC 

 

15 kV,  3 /C,  Tape Shielded Cable 
Description:  Ethylene propylene rubber (EPR) insulated, medium voltage power 
cable.  Refer to Material Standard and Construction Guideline E6-1/NGE-70 for 
more information. 

Application:  For use on nominal 13.8 kV, three-phase, three-wire, delta-
connected network systems.  This product has particular application in 3-1/2 inch 
diameter, clay tile duct banks.  EPR insulated cable is capable of operating at 
higher temperatures than TRXLPE insulated cable. 

SCL Matl. Std.:  6025.10 

Stock Unit:  FT 

Stock Number Conductor Size Conductor Alloy Jacket Material 

010128 500 kcmil copper LLDPE 

 

15 kV,  3-1/C,  F lat  Strap Shielded Cable 
Description:  Ethylene propylene rubber (EPR) insulated, medium voltage power 
cable.  Refer to Material Standard and Construction Guideline E6-1/NGE-70 for 
more information. 

Application:  For use on nominal 13.8 kV, three-phase, three-wire, delta-
connected network systems as standard feeder cable.  EPR insulated cable is 
capable of operating at higher temperatures than TRXLPE insulated cable. 

Stock number 013171 is the same cable as stock number 623670, except the 
length per reel is less.  This item was created to minimize waste. 

SCL Matl. Std.:  6025.60 

Stock Unit:  FT 

Stock Number Conductor Size Conductor Alloy Jacket Material Length per Reel, ft 

012735 500 kcmil copper LLDPE 1800 

623670 1000 kcmil copper LLDPE 1200 

013171 1000 kcmil copper LLDPE 0900 
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1 5  k V  C A B L E ,  U N D E R G R O U N D  P R I M A R Y  D I S T R I B U T I O N ,  T R X L P E  

 
15 kV,  3 /C,  Tape Shielded Cable 
Description:  Tree retardant, crosslinked polyethylene (TRXLPE) insulated, medium 
voltage power cable. Refer to Material Standard and Construction Guideline E6-
1/NGE-70 for more information. 
Application:  For use on nominal 13.8 kV, three-phase, three-wire, delta-connected 
network systems. 
SCL Matl. Std.:  6020.01 
Stock Unit:  FT 

Stock Number Conductor Size Conductor Alloy Jacket Material 

613523 #1 AWG copper LLDPE 

613526 3/0 AWG copper LLDPE 

613530 350 kcmil copper LLDPE 
 

15 kV,  3 /C,  Tape Shielded Cable – Deplete Stock 
Description:  Tree retardant, crosslinked polyethylene (TRXLPE) insulated, medium 
voltage power cable. Refer to Construction Guideline E6-1/NGE-70 for more 
information. TRXLPE insulated cables of this type are no longer purchased in these 
sizes. Engineers are encouraged to work with Material Control to coordinate depleting 
existing inventory. After inventory is depleted, use Stock Numbers 010128 and 623670 
in place of 613532 and 613534 respectively. 
Application:  For use on nominal 13.8 kV, three-phase, three-wire, delta-connected 
network systems. 
SCL Matl. Std.:  none (cancelled from then 6020.1 in 2005) 
Stock Unit:  FT 

Stock Number Conductor Size Conductor Alloy Jacket Material 

613532 500 kcmil copper LLDPE or PP 

613534 750 kcmil copper LLDPE or PP 
 

15 kV,  3 /C,  Tape Shielded Cable w i th Armor 
Description:  Tree retardant, crosslinked polyethylene (TRXLPE) insulated, 
medium voltage power cable. Refer to Material Standard and Construction 
Guideline E6-1/NGE-70 for more information. 
Application:  For use on nominal 13.8 kV, three-phase, three-wire, delta-
connected network systems. This product has particular application as a vertical 
riser cable. Cable is intended to be installed within a high-rise building and 
suspended from one end. Not widely used. This is a highly specialized product 
with long lead times. Contact Standards you have any questions or if other 
conductor sizes are desired. 
SCL Matl. Std.:  6020.02 
Stock Unit:  FT 

Stock Number Conductor Size Conductor Alloy Jacket Material 

613522 #1 AWG copper steel armor 

613521 3/0 AWG copper steel armor 
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2 7  A N D  2 8  k V  C A B L E ,  U N D E R G R O U N D  P R I M A R Y  D I S T R I B U T I O N  
 
 

27 kV,  3-1/C + 2 /Neu,  Tape Shielded Cable,  KERITE 
Description:  Proprietary EP-based insulated, medium voltage power cable with 
two #8 AWG copper neutrals. Cable is a Seattle City Light special and sole-
sourced from The Kerite Company. Conductor stranding is 7 strand, concentric 
round (compressed 3%). No Material Standard has ever existed for this product. 
Because minimum order quantities are so large and usage is so small, this cable 
is not ordered very often. Refer to Construction Guideline E6-1/NGE-70 for more 
information. 
Application:  Used to maintain existing nominal 26.4 kV, three-phase, 4-wire, 
wye-connected primary services run in 2-1/2" diameter conduit. Capacity is 60 A. 
SCL Matl. Std.:  none 
Stock Unit:  FT 

Stock Number Conductor Size Conductor Alloy Jacket Material 

623650 #8 AWG copper PVC 

 

28 kV,  1 /C + 1/Neu,  Round Wire Concentr ic  Neutral ,  Bare Cable 
Description:  Tree retardant, crosslinked polyethylene (TRXLPE) insulated, 
medium voltage power cable with full concentric neutral. Refer to Material 
Standard and Construction Guideline E6-1/NGE-70  
for more information. 
Application:  For use on nominal 26.4 kV, three-phase, 4-wire, wye-connected, 
URD systems. 
SCL Matl. Std.:  6020.03 
Stock Unit:  FT 

Stock Number Conductor Size Conductor Alloy Jacket Material 

602025 1/0 AWG solid aluminum none 

 
28 kV,  1 /C + 1 /Neu,  Round Wire Concentr ic  Neutral ,  Jacketed 
Description:  Tree retardant, crosslinked polyethylene (TRXLPE) insulated, 
medium voltage power cable with full concentric neutral. Refer to Material 
Standard and Construction Guideline E6-1/NGE-70 for more information. 
Application:  For use on nominal 26.4 kV, three-phase, 4-wire, wye-connected, 
URD systems. This cable has particular application in areas where neutral 
corrosion may be a problem. 
SCL Matl. Std.:  6020.06 
Stock Unit:  FT 

Stock Number Conductor Size Conductor Alloy Jacket Material 

012098 1/0 AWG solid aluminum LLDPE 
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2 7  A N D  2 8  k V  C A B L E ,  U N D E R G R O U N D  P R I M A R Y  D I S T R I B U T I O N  
 

28 kV,  3 /C + 3/Ground,  Tape Shielded Cable 
Description:  Tree retardant, crosslinked polyethylene (TRXLPE) insulated, medium 
voltage power cable with three ground conductors.  Refer to Material Standard and 
Construction Guideline E6-1/NGE-70 for more information. 
Application:  For use on nominal 26.4 kV, three-phase, three wire, delta network 
systems. 
SCL Mat’l. Std.:  6020.05 
Stock Unit:  FT 

Stock Number Conductor Size Conductor Alloy Jacket Material 

613540 #1 AWG copper LLDPE 

613543 350 kcmil copper LLDPE 

 
28 kV,  1 /C,  F lat  Strap Shielded Cable 
Description: Tree retardant, crosslinked polyethylene (TRXLPE) insulated, medium voltage 
power cable. Refer to Material Standard and Construction Guideline E6-1/NGE-70 for more 
information. 
Application: For use on nominal 26.4 kV, three-phase, 4-wire, wye-connected, URD systems. 
SCL Matl. Std.:  6020.07 
Stock Unit:  FT 

Stock Number Conductor Size Conductor Alloy Jacket Material 

012099 350 kcmil aluminum LLDPE 

012100 500 kcmil copper LLDPE 

012101 750 kcmil copper LLDPE 

012102 1000 kcmil copper LLDPE 

 

28 kV,  1 /C,  F lat  Strap Shielded Cable –  Deplete Stock 
Description: Tree retardant, crosslinked polyethylene (TRXLPE) insulated, medium voltage 
power cable. Refer to Material Standard and Construction Guideline E6-1/NGE-70 for more 
information. 
Application: For use on nominal 26.4 kV, three-phase, 4-wire, wye-connected, URD 
systems. At one time, specifically designated for use as the preferred and alternate feeds to 
the West Point Sewer Treatment plant. Now, this cable is no longer purchased. URD 
engineers are encouraged to work with Material Control to coordinate depleting existing 
inventory. Stock Numbers 012100 and 012102 are approved for use in emergency 
replacement situations after 613645 and 613655 are used up. 
SCL Mat’l. Std.:  6020.14 
Stock Unit:  FT 

Stock Number Conductor Size Conductor Alloy Jacket Material 

613645 500 kcmil copper LLDPE 

613655 1000 kcmil copper LLDPE 
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28 AND 35 kV C A B L E ,  U N D E R G R O U N D  P R I M A R Y  D I S T R I B U T I O N , TRXLPE 
 

 
28 kV, 1/C, Drain Wire Shielded Cable – Deplete Stock 
Description:  Tree retardant, crosslinked polyethylene (TRXLPE) insulated, medium 
voltage power cable.  Refer to Construction Guideline E6-1/NGE-70 for more 
information.  Drain wire shielded cables are no longer purchased. Engineers are 
encouraged to work with Material Control to coordinate depleting existing inventory.  
After inventory is depleted, use Stock Numbers 012099, 012100, 012101, and 
012102. 
Application:  For use on nominal 26.4 kV, three-phase, 4-wire, wye-connected, 
URD systems. 
SCL Matl. Std.:  none 
Stock Unit:  FT 

Stock No. Conductor Size Conductor Alloy Jacket Material 

613613 350 kcmil aluminum PVC 

613615 500 kcmil copper PVC 

613618 750 kcmil copper PVC 

613619 1000 kcmil copper PVC 

 
35 kV, 1/C, Tape Shielded Cable 
Description:  Tree retardant, crosslinked polyethylene (TRXLPE) insulated, 
medium voltage power cable. Insulation has a nominal thickness of 420 mil, 
resulting in an insulation level of 133 percent.  Refer to Material Standard and 
Construction Guideline E6-1/NGE-70 for more information. 
Application: For use on nominal 34.5 kV, three-phase, 4-wire, wye-connected, 
URD systems.  Used at South Substation and Salmon Bay Steel plant (now 
Nucor Steel). 
SCL Matl. Std.:  6236.6 
Stock Unit:  FT 

 

Stock No. Conductor Size Conductor Alloy Jacket Material 

623655 1000 kcmil copper LLDPE 
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U N D E R G R O U N D  A L U M I N U M  S E R V I C E  A N D  S T R E E T L I G H T  C A B L E  
 

600 V, Aluminum, Underground, Single Conductor Cable 
Description:  600 V, aluminum, cross-linked polyethylene (XLPE) insulated, single conductor cable.  
Cable is marked RHH-RHW-2-USE-2. 
Application:  Single conductor cable is for network secondary applications nominally rated up to 480 V  
phase-to-phase, 60 Hz.  Cable shall be suitable for installation in ducts and direct burial in wet or dry  
locations.  Code words are defined by the Aluminum Association. 
SCL Matl. Std.:  6010.10 
Stock Unit:  FT 
Stock No. Conductor Size Packaging Type Code Word 
601011 4/0 AWG reel 1/C Beloit-XLP-AA8000, except triple rated USE-2 RHH RHW-2 

601014 350 kcmil reel 1/C Rutgers-XLP-AA8000, except triple rated USE-2 RHH RHW-2 

601015 500 kcmil reel 1/C Emory-XLP-AA8000, except triple rated USE-2 RHH RHW-2 

601016 750 kcmil reel 1/C Sewanee-XLP-AA8000, except triple rated USE-2 RHH RHW-2 
 

600 V, Aluminum, Underground, Triplex and Quad Service Drop Cable 
Description:  600 V, aluminum, cross-linked polyethylene (XLPE) insulated, multiplex cable.  Cable is marked USE-2. 
Application:  Multiplex cable is for URD secondary applications consisting of single-phase, 3-wire, and  
three-phase, 4-wire systems nominally rated up to 480 V phase-to-phase, 60 Hz.  Cable shall be 
suitable for installation in ducts and direct burial in wet or dry locations.  Code words are defined 
by the Aluminum Association. 
SCL Matl. Std.:  6010.10 
Stock Unit:  FT 

Stock No. 
Phase  
Conductor Size 

Neutral  
Conductor Size Packaging Type Code Name 

605040 4/0 AWG 2/0 AWG reel triplex Sweetbriar-XLP-YES-USE-2 
     Regis-XLP-USE-2 
605076 350 kcmil 4/0 AWG reel triplex Wesleyan-XLP-YES-USE-2 
     Concordia-XLP-USE-2 
605084 500 kcmil 350 kcmil reel triplex Rider-XLP-YES-USE-2 
     Brooklyn-XLP-USE-2 
605142 4/0 AWG 2/0 AWG reel quadruplex Wake Forest-XLP-YES-USE-2 
     Lander-XLP-USE-2 
605176 350 kcmil 4/0 AWG reel quadruplex Slippery Rock-XLP-YES-USE-2
     Susquehanna-XLP-USE-2 
605186 500 kcmil 350 kcmil reel quadruplex Page-XLP-YES-USE-2 
     Valparaiso-XLP-USE-2 
 

600 V, Aluminum, Underground, Single Conductor Cable 
Description:  600 V, aluminum, cross-linked polyethylene (XLPE) insulated, single conductor cable.  Cable is marked XHHW-2. 
Application:  Cable is for network secondary applications, nominally rated up to 480 V phase-to-phase, 60 Hz, where increased 
flexibility and reduced overall diameter are required.  Cable shall be suitable for wet or dry installation  
in ducts.  Cable is not appropriate for direct burial. 
SCL Matl. Std.:  6009.0 
Stock Unit:  FT 

Stock No. Conductor Size 
Overall Diameter, 
Maximum Packaging Type

601018 750 kcmil compact 1.09 in. reel 1/C 
 

47



Seatt le  Ci ty Light  

STOCK CATALOG 

stock c lass:  

page:  
superseding:  

e f fec t ive date:  

60 
26 
January 26,  2008 
December  23,  2009 

 

 

U N D E R G R O U N D  C O P P E R  S E R V I C E  A N D  S T R E E T L I G H T  C A B L E  
 
 

 

600 V,  COPPER, UNDERGROUND, 
SINGLE CONDUCTOR CABLE  

Description:  600 V, copper, cross-linked polyethylene 
(XLPE) insulated, single conductor cable.  Cable is 
marked RHH-RHW-2-USE-2. 

Application:  Cable is for URD or network secondary 
systems nominally rated up to 480 V phase-to-phase, 60 
Hz. Cable may be installed in single or parallel 
conductor runs.  Cable shall be suitable for installation in 
ducts and direct burial in wet or dry locations.  Smaller 
AWG sizes are also used to make up secondary leads 
for overhead transformers (bug legs).    

1/0 and 3/0 AWG cable, Stock Numbers 613732 and 
613734 respectively, are for emergency replacement 
only.  Do not use these sizes for new construction.  300 
kcmil cable, Stock Number 613737, is being phased out 
to consolidate inventory.  Use existing stock to depletion. 

SCL Matl. Std.: 6010.00 

Stock Unit:  FT 

 

 

 

 

Stock  
Number Size Packaging Type 

613730 #2 AWG reel 1/C 

613732 1/0 AWG reel 1/C 

613733 2/0 AWG reel 1/C 

613734 3/0 AWG reel 1/C 

613735 4/0 AWG reel 1/C 

613736 250 kcmil reel 1/C 

613737* 300 kcmil reel 1/C 

613738 350 kcmil reel 1/C 

613740 500 kcmil reel 1/C 

613743 750 kcmil reel 1/C 

*Size being phased out to consolidate inventory.  Use 
existing stock to depletion. 
 

 

600 V,  COPPER, STREETLIGHT CABLE  

Description:  Type XHHW (XLP). 

SCL Matl. Std.:  6404.50 

Stock Unit:  FT 

 

 

 

 

Stock Number Size Type 

640450 #8 AWG triplex 
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B A R E  C O P P E R  W I R E  A N D  B R A I D  
 

 

WIRE,  Bare,  Sol id  

Description:  Soft annealed copper, bare, solid wire. 

SCL Matl. Std.:  6102.2 
Stock Unit:  EA 

Stock  
No. 

Size,  
AWG 

610222E 18 

610218E 14 

610210 06 

610208 04 
 

WIRE,  Bare,  Stranded 

Description:  Medium hard drawn copper, bare, 
stranded wire. 
Application:  For general use in stations. 

SCL Matl. Std.:  6104.5 
Stock Unit:  EA 

Stock  
No. 

Size,  
AWG 

Number of 
Strands 

Nominal 
Diameter, in 

610524 4/0 7 0.522 
 

 

WIRE,  Bare,  Stranded 

Description:  Soft drawn copper, bare, stranded wire. 

SCL Matl. Std.:  6103.90 
Stock Unit:  EA 

 

Stock  
No. 

Size,  
AWG/kcmil 

Number of  
Strands 

610434 #2 07 

610425 2/0 07 

610414 4/0 19 

610412 250 37 

610397 500 37 
 

WIRE,  Bare,  Stranded 

Description:  Medium hard drawn, Class B copper, bare, 
stranded wire. 

SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock  
No. 

Size,  
AWG 

Number of 
Strands 

610300 500 37 
 
 
 

BRAID,  Tinned Copper ,  F lat  

Application:  For grounding cable. 

SCL Matl. Std.:  none 

Stock Unit:  FT 

Approved Manufacturers 

Stock  
No. 

Size,  
in 

Circular  
mil Area 

Approximate 
AWG 
Equivalent Stranding 

Alpha  
Wire 

Continental 
Cordage 

Cooner  
Wire 

Electric 
Motion Co. 

618614 1/4 x 3/64 006,000 12 240 x #36 – 231/1 NE 241036 T EM241036

618615 1-3/4 x  0.08 124,800 2/0 1248 x #30 1241 279 – EM482730

618624 5/8 x 3/32 036,000 05 360 x #30 – 242 NE 241530 T EM241530

618625 5/8 x 3/64 013,200 09 528 x #36 – 233/1 NE 481136 T EM481136
 

 
 

49



SEATTLE CITY LIGHT

STOCK CATALOG
STOCK CLASS:

PAGE:
SUPERCEDING:

EFFECTIVE DATE:

60
32
December 22, 2005
March 21, 2006

T H W N ,  T Y P E  N M ,  A N D  P O R T A B L E  C O R D S

WIRE, THWN, 600 V, PVC, Copper
Per CL Matl. Std.:  6122.3
Stock Unit:  FT

Stock
No.

Size,
AWG Strand Color

612215 14 solid black
612217 14 solid white
612218 14 solid green
612219 12 solid gray w/ black tracer
612220 12 solid black
612221 12 solid brown
612222 12 solid white
010382 12 solid white w/ black tracer
612223 12 solid gray
612224 12 solid red
612225 12 solid blue
612226 12 solid green
612227 12 solid yellow
612228 12 solid orange
612229 12 solid purple
612230 12 19 strands black
612232 12 19 strands white
612233 12 19 strands red
612234 12 19 strands blue
612250 10 solid black
612252 10 solid white
612254 10 solid red
612255 10 solid blue
612256 10 solid green
612260 10 19 strands black
612272 10 19 strands white
612274 10 19 strands red
612275 10 19 strands blue
612276 8 19 strands black
612277 8 19 strands green
612278 8 19 strands white
612279 8 19 strands red
612280 8 19 strands blue
612282 6 19 strands black
612284 6 19 strands white
612286 6 19 strands red
612287 6 19 strands blue
612288 6 19 strands green
612298 4 19 strands black
612300 4 19 strands white
612302 4 19 strands red
612304 4 19 strands blue
612306 4 19 strands green

WIRE, 600 V, Thermoplastic Jacket,
Copper
Description:  2 conductor with ground, thermoplastic
insulation.
Per Federal Spec.:
J-C-30
Stock Unit:  FT
Stock No. Size, AWG
612605 12

WIRE, ZIP CORD, 300 V, SPT-1
Description:  Two conductor, plastic insulated.
Per CL Matl. Std.:  none
Stock Unit:  FT
Stock No. Size, AWG Strands
615874 18 41

WIRE, Portable Cord, Copper
Per CL Matl. Std.:  6158.2
Stock Unit:  FT

Stock
No.

No. of
Cond.

Size
AWG

Volt-
age

Code
Type Color

615776 2 16 300 SJO black
615777 2 14 300 SJO black
615853 3 16 300 SJO black
616090 3 14 300 SJO black
615828 3 16 600 SO* yellow
615829 3 14 600 SO* yellow

* Types SOW, SOO, and SOOW are also acceptable.
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S T A T I O N S ,  S W I T C H B O A R D ,  C O N T R O L  A N D  F I R E  P R O T E C T I O N
C A B L E  A N D  W I R E

WIRE, 600 V, Switchboard, Copper
Description:  XLP insulated, 90 degree, type SIS.
Per SCL Matl. Std.:  6420.5
Stock Unit:  FT

Stock
No.

Size,
AWG

Conductor
Stranding

642082 14 C or D
642083 12 B

642084 10 B

WIRE, Tinned Copper,  600 V, SRI
Application:  #12 AWG, 65 strand, 150 degree
Centigrade, SR-ML or SFF-2 for fire protection systems.
Per SCL Matl. Std.:  none
Stock Unit:  FT

Stock
No. Color
612500 white
612501 black
612502 blue
612503 red
012183 yellow

CONTROL CABLE, Mult iconductor,  Copper
Description:  XLP insulated, XLP jacket and 19 strands.
Per SCL Matl. Std.:  6404.1
Stock Unit:  FT

Stock
No.

Size
AWG

Number of
Conductors Insulation Jacket

640442 12 2 0.030 0.045
640443 12 3 0.030 0.045
640444 12 4 0.030 0.045
640447 12 7 0.030 0.060
640449 12 9 0.030 0.060
640462 10 2 0.030 0.045
640464 10 4 0.030 0.060
640467 10 7 0.030 0.060
640469 10 9 0.030 0.060
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B U S  B A R ,  T U B I N G  A N D  P L A T E  
 
 

ALUMINUM 
 

BUS, Aluminum, Integral  Web Channel 
( IWCB) 
Description:  Alloy 6101-T61. 
Application:  Non ventilated. 
SCL Matl. Std.:  none 
Stock Unit:  FT 

Stock  
No. 

Capacity, 
amps 

Size,  
in 

Alcoa  
Cat. No. 

630051 7000 8 x 8 61648 
 

BUS BAR, Aluminum 
Description:  Alloy 6101-T61. 
Application:  For aluminum bolts used with the 
aluminum bus bar see page 78-12, Stock No. 781813. 
SCL Matl. Std.:  none 
Stock Unit:  FT 
Stock No. Size, in 
630055 3/8 x 4 

 

PLATE, Aluminum 
Description:  Approved aluminum alloys 6061-T6 and 
6061-T651.   
SCL Matl. Std.:  none 
Stock Unit:  FT 

Size, in   
Stock  
No. Width Length 

Thick- 
ness Application 

630052 11 96 3/4 for IWCB 
connector 
plates 

630053 12 72 3/4 for IWCB 
insulator plates

 

COPPER 
 

BUS BAR, Copper,  Rectangular 
Description:  Normally 12 foot lengths. 
SCL Matl. Std.:  6300.0 
Stock Unit:  FT 

Stock  
No. 

Thickness,  
in 

Width,  
in 

630025 1/4 2 
630026* 1/4 2-1/2 
630027 1/4 3 
630029 1/4 4 
630030* 1/4 5 
630031 1/4 6 
* Contact Material Control for availability. 

 

BUS BAR, Seamless Copper Pipe 
SCL Matl. Std.:  6305.0 
Stock Unit:  FT 

Stock  
No. 

Thickness,  
in Strength 

630505 3/4 regular 
630507 1-1/4 regular 
630508 1-1/2 regular 
630509 2 regular 

 

COPPER TUBING, Type M, One Inch 
Description:  1-1/8  OD x 0.035  wall thickness. 
Application:  For making ends on flexible jumpers for 
transformer secondaries. 
SCL Matl. Std.:  none 
Stock Unit:  FT 
Stock Number:  630506 
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THE NEXT PAGE (65-5) RESERVED FOR FUTURE USE.

CONNECTORS, ALUMINUM – FOR ALUMINUM AND COPPER CONNECTIONS

SPLICE, TAPERED
For conductors energized 4 kV or higher; Al-Al, Al-Cu, or Cu-Cu;
oil stop; tin-plated.
Per City Light Spec. 6774.7
Stock Unit: EA

Stock Conductor Tool & Dies
No. Size MD-6 Y35/Y39

650631 #1 Str. &
1/0 Sol.

W1CRT (2) U1CART (2)

650632 1/0 W25RT (2) U25ART (2)
650634 4/0 W28RT (2) U28ART (2)
650637 350 – U31ART (2)
650639 500 – U34ART (4)
650641 750 – ❖ P39ART (2)

❖  Y46 tool.

SPLICE, REDUCING, Al. or Cu.
For splicing aluminum conductors to copper.
Stock Unit: EA

Stock Alum. Cu. Burndy Tool & Dies
No. kcmil kcmil Cat. No. Y35/Y39 Y46

650591 500 350 YR34A31CAT U34ART
(4) –

YR39A34CAY
or MAC650593 750 500 MAPR750-500-

1.59

– P39ART
(2)

SPLICE, Al. or Cu.
Stock Unit: EA
Per City Light Spec. 6774.1

Tool & DiesStock
No. kcmil Y35/Y39 Y46

650609 350 U31ART (4) ❖ U31ART (4)
650611 500 U34ART (2) ❖ U34ART (2)

750 & – P39ART (2)650613 750CR U39ART (2) –
❖ with adapter
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C O N N E C T O R S ,  A L U M I N U M  

P A R A L L E L  G R O O V E ,  A E R I A L  C A B L E ,  T A P  A N D  P I G T A I L  A D A P T E R  
 
CLAMP, PARALLEL GROOVE, Bolted 
Per:  NEMA SG1 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Conductor Size Manufacturer’s Catalog Numbers 
Stock No. Main Tap Burndy Penn-Union Utilco 
652020E #6 to 1/0 #6 to #2 UC25R2RS PCA-010H-BF PG810S 

 

CLAMP, AERIAL CABLE 
Description:  Malleable iron without coating.  Full threaded. 
Application:  Use with 5/8″ x 4-1/2″ bolt, lock washer and nut. 
SCL Matl. Std.:  none 
Stock Unit:  EA 
Stock No. Joslyn Catalog No. 
581348 PA332 
 

TAP, PARALLEL GROOVE, Two Bolt 
Application:  Suitable for Al to Al and Al to Cu. 
SCL Matl. Std.:  6693.5 
Stock Unit:  EA 

Conductor Size  
Stock No. Main Tap 
651132 4/0 to 336.4 250 to 350 #6 to 336.4 ACSR #6 to 350 Al 
651134 336.4 to 715.5 400 to 800 3/0 to 715.5 ACSR 3/0 to 800 Al 
 

TAP, CLOSED 
Tool:  Anderson Versacrimp VC6 (2) (3) 
SCL Matl. Std.:  6501.1 
Stock Unit:  EA 

Conductor Size 
Stock No. Main Tap 
650314 2/0 to 4/0 #4 to 4/0 
 

PIGTAIL ADAPTER 
Application:  For connecting aluminum conductors to copper equipment terminals. 
SCL Matl. Std.:  6772.00 
Stock Unit:  EA 

Tool and Die   
Stock No. Conductor Size MD-6 Y35-Y39 Y46 
686076 #8 Kerite BG, 5/8 U-BG, U-5/8 – 
686056 1/0 solid – UK840 – 
650578 350 – U31ART – 
650579 500 – U34ART – 
686075 750 CCR – – P39ART 
686078 1000 CCR – P39ART (2)* P44ART 
010320 1000 CR – See 6772.0 See 6772.0 
 *Requires use of adapter. 
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CONNECTORS, ALUMINUM - LUGS, COMPRESSION AND SETSCREW

SECONDARY LUG
Per CL Matl. Std. 6774.9.
Stock Unit: EA

Tool and DieStock
No. Conductor Size MD-6 Y35/Y39

651255 #1, #1 Sol to #2 Comp W-K840 U-K840

651256 1/0 Str to 1/0 & 2/0 Comp W-K840 U-K840

651257 2/0 Str to 3/0 Comp W-K840 U-K840

651258 3/0 Str to 4/0 Comp W-K840 U-K840

651265 4/0 to 250 Str, 250 to 350 Comp. W-K840 U-K840

SECONDARY LUG
Per CL Matl. Std. 6774.8.
Two holes for 1/2” bolt except as noted. 
Stock Unit: EA

Tool and DieStock
No. Conductor Size Y35/Y39 Y-46

651267 300 Str. to 350 Comp. U30ART –

651268 350 Str. to 400 Comp. U31ART –

651269 400 Str. to 500 Comp. U32ART –

651270 500 Str. to 600 Comp. U34ART –

651294 500 Str. to 600 Comp.
(Holes for 5/8” bolt) U34ART –

651271 600 Str. to 700 Compact U36ART –

651274 600-700 Str. to 700-795
Compact U39ART –

651275 600-700 Str. to 700-795
Comp. (Holes for 5/8” bolt) U39ART –

651272 700-800 Str. to 1000 Compact – P39ART

651295 1000 Str./Comp. (2 holes) T&B 15 ton
- 140H –

651296 1000 (4 holes) (Feeder only) T&B 15 ton
- 140H –

SECONDARY STACKING LUG
Per CL Matl. Std. 6774.8
Stock Unit: EA

Tool and Die
Stock No. Wire Size

For Bolt
Size Y35/Y39 Y-46

651276 4/0 Str 1/2” U28ART –

651277 350 1/2” U31ART –

651278 500 5/8” U34ART –

651279 750 5/8” – P39ART

90° LUG
Two holes for 1/2” bolt.  Tin plated for Al or Cu wire.
Stock Unit: EA

Stock No. Wire Size Homac Cat. No.
012262 500 AL500-NTN-90
651324 750 AL750-NTN-90

LUG, BI-METALLIC TRANSITION
With bi-metallic transition plate.
Stock Unit: EA

Stock No. Wire Size
Tool and

Die
Anderson
Cat. No.

650267
4/0 to 477(18/1) ACSR
4/0 to 500 AAC
500 Cu

Anderson
VC6

VAUL-500-
12BN &

TP-B

LUG, BOLTED, “Cytolok”®
Per CL Matl. Std.6688.5
Stock Unit: EA

Stock
Number

Wire Size
AWG or kcmil

668822 1/0 to 2/0
668823 3/0 to 4/0
668825 350 to 400
668826 500 to 600

LUG, SINGLE HOLE, Set Screw
Tinned Aluminum
Stock Unit:   EA

Stock
Number

Wire Size
AWG or kcmil

Stud
Size

Mfr. &
Cat. No.

651310  #6 to 250 21/64” Ilsco TA 250
651312  #4 to 600 3/8” Ilsco TA 600

LUG, TWO HOLE, Set Screw
Tinned Aluminum
Stock Unit:   EA

Stock
Number

Wire Size
AWG or kcmil

Stud
Size

Mfr. &
Cat. No.

651314 #14 to 1/0 17/64” Ilsco AU-0

LUG, Bolted
2 Hole pad.
For 795 & 954 ACSR
Torque to 40 Ft-Lbs.
Stock Unit: EA

Dimensions, InchesStock
No. A C E AC

Alcoa
Cat. No.

651214 12.75 9.25 4.81 0.69 724B
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C O N N E C T O R S ,  1 0 0 0  A M P E R E  –  U G  S E C O N D A R Y  ( C L U S T E R )  A N D  
S T R E E T L I G H T  S P L I C E  

 
 
 

MULTIPLE CONNECTORS, One-Way 
Description:  Insulated submersible connectors for 
secondary cable. 
SCL Matl. Std.:  6780.0 
Stock Unit:  EA 
Stock No. Positions 
678707 4▲ 
678713 6▲ 
678715 8▲ 
678800 3 
678703 3£ 
▲ Connectors are equipped with streetlight terminal. 
£ For streetlight circuits, AWG wire sizes #12 solid to #4 
stranded. 

 
ACCESSORIES 
SCL Matl. Std.:  6786.2 
Stock Unit:  EA 678618 
 
Stock  
No. Item Application 
678618E Sleeve plug Used with sleeve to 

protect unused conductor.
678663 Cover with 

plug 
For streetlight terminal on 
submersible multiple 
connectors.  AWG wire 
sizes #12 solid to #4 
stranded. 

 
TERMINAL LUGS 
SCL Matl. Std.:  6786.0 
Stock Unit:  EA 
 

Cable Size,  
AWG or kcmil Die  

Stock  
No. Stranded

Com-
pressed MD6 Tool Y-35 Tool

678695E #6 #6 WK-840(2) UK-840(2)
678697E #4 #4 WK-840(2) UK-840(2)
678692E #2 #2 WK-840(2) UK-840(2)
678693E #1 #1 WK-840(2) UK-840(2)
678694E 1/0 1/0 WK-840(2) UK-840(2)
678687E 2/0 2/0 WK-840(2) UK-840(2)
678696E 3/0 3/0 WK-840(2) UK-840(2)
678689E 4/0 4/0 WK-840(2) UK-840(2)
678698E 250 400 – U-655(2) 
678699E 300-350 350 – U-655(2) 
678700E 400-500 500 – U-655(2) 

 
TERMINAL LUG, Extra Long Barrel  
Description:  Tin plated, two-hole, copper compression 
terminal lug, for #2 AWG stranded copper conductor, 
with extra long barrel. 
Application:  Extra long barrel terminal lugs are used to 
help maintain a watertight seal when connecting bare, 
stranded, transformer ground conductors to 600 volt, 
1000 A, submersible, insulated bus. 
SCL Matl. Std.:  none 
SCL Standards File:  6786.05 
Stock Unit:  EA 
 
 012729 
  

Die  Stock  
No. 

Manu-
facturer 

Catalog 
No. MD6 Tool Y-35 Tool

012729 Blackburn
/Thomas 
& Betts 

LCU22L W-162(2) U-162(2) 
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C O N N E C T O R S ,  2 0 0 0  A N D  6 0 0  A M P E R E  –  U G  S E C O N D A R Y  ( C L U S T E R )  
A N D  S T R E E T L I G H T  S P L I C E  

 
 

2000 Ampere 
 
MULTIPLE CONNECTORS, One-Way 
Description:  With bolts and washers. 
SCL Matl. Std.:  none 
Stock Unit:  EA 
 
 
Stock  
No. Positions Homac CMC/ESP 
678760 4 FS175-4 UCD-40 
678761 6 FS175-6 UCD-60 
678763 8 FS175-8 UCD-80 

 
MULTIPLE CONNECTORS, Two-Way 
Description:  With bolts and washers.  Accepts 
copper or aluminum 4/0 AWG to 1000 kcmil 
connectors. 
SCL Matl. Std.:  none 
Stock Unit:  EA 
 
 
 
Stock No. Positions Homac CMC/ESP 
678750 4 FS22-175 UCD-22 
678752 12 FS66-175 UCD-66 

 
INSULATING SLEEVE, 13 inches long 
Description:  For use with CMC/ESP type UCD-22 
connectors. 
SCL Matl. Std.:  none 
Stock Unit:  EA 
 
 678630 
 
Stock  
No. 

Wire  
Size Homac 

678630 4/0 AWG to 
1000 kcmil 

FS1175 

 
INSULATING SLEEVE 
Application:  For use with multiple submersible 
connectors. 
Stock Unit:  EA 
 
 
Stock  
No. 

Matl.  
Std. 

Wire  
Size 

OD,  
in. 

678620E 6786.2 #6 AWG to 500 
kcmil 

0.22 to 1.16

678660 – #2, #1, 1/0, 
AWG or #2 
AWG long 
barrel 

0.38 to 0.60

 
 
 

600 Ampere 
 
 

STREETLIGHT SPLICE, Submersible 
SCL Matl. Std.:  none 
Stock Unit:  EA 
Stock  
No. 

Wire Size, 
AWG Homac 

678665 #6 ULSK-6 
 

57



SEATTLE CITY LIGHT

STOCK CATALOG
STOCK CLASS:

PAGE:
DATE:

65
13
June 18, 1998

65-13

THE NEXT PAGE (65-14) RESERVED FOR FUTURE USE.

CONNECTORS, COPPER - UG, MULTIPLE (Burndy Mole)

SOCKET & NUB ASSEMBLY
For use with Burndy Moles
Stock Unit: Each
Stock
No.

Stud Size
- In.

Outlet
Size

Burndy
Desig.

Burndy
Cat. No.

678326 7/8 500 B Z34NRB
Deplete stock to zero.  Return salvaged for Temp. Svc’s.

CONE, COMPRESSION
For use with Burndy Moles
Stock Unit: Each

Stock
No.

For use with
Burndy socket &
nut assy. No

Outlet
Size

Burndy
Cat. No.

678397 Z34NR & Z34NRB 500 Z3434
Deplete stock to zero.  Return salvaged for Temp. Svc’s.
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CONNECTORS, COPPER UNDERGROUND STRAIGHT SPLICES, – COMPRESSION

SPLICE, COMPRESSION, TAPERED                        
For high voltage cable.
C.L. Spec. 6774.6
Stock Unit:  EA

Conductor
Size Tool and Die

Stock
No. AWG or kcmil MD-6 Y35/39

677337
677338
677340
677341
677343

#1
1/0
3/0
4/0

300

   -
W163(2)
W243(2)
W-BG(2)

   -

U1CRT(2)
U25CRT(2)
U27CRT(2)
U28CRT(2)
U30CRT(2)

677345
677347
677348
677349
677351

350
500
600
750

1000

   -
   -
   -
   -
   -

U31CRT(2)
U34CRT(2)
U36CRT(2)

v P39CRT(2)
v S44RT(2)
v Use Y46 Tool

SPLICE, COMPRESSION, TAPERED OIL STOP      
With oil-stop barrier.
C.L. Spec. 6774.5
Stock Unit:  EA

Conductor
Size Tool and Die

Stock
No. AWG or kcmil MD-6 Y35/39

677300
677303
677304
677306
677309
677310
677311

#4
#1

2/0
3/0

300
350
500

W161
  -

W241
W243

  -
  -
  -

U4CRT
U1CRT
U26CRT
U27CRT
U30CRT
U31CRT
U34CRT

SPLICE, COMPRESSION                                        
Per C.L. Spec. 6773.8
Stock Unit:  EA

Conductor
Size Tool and Die

Stock
No.

AWG or
kcmil MD-6 Y35/39

677354E
677355E
677357E
677358

#6
#4
#2
#1

   -
W161(2)
W162(2)

-

U5CRT(2)
U4CRT(2)
U2CRT(2)
U1CRT(2)

677359
677360
677361
677362

1/0
2/0
3/0
4/0

W163(2)
W241(2)
W243(2)
W-BG(2)

U25CRT(2)
U26CRT(2)
U27CRT(2)
U28CRT(2)

677363
677364
677365
677367
677371

250
300
350
500
750

-
-
-
-
-

U29CRT(2)
U30CRT(2)
U31CRT(2)
U34CRT(2)

v P39CRT(2)
677373 1000 CR - v P46RT

v Use Y46 Tool

SPLICE, COPPER, TINNED, COMPRESSION         
Length = 5.625” ± 0.125”
Stock Unit:  EA

Stock
No. Conductor Size

Richards
Cat No. Tool & Die

687630 750 kcmil
CCR ONLY

CC23CR Sommerset
99H

(also shown on page 70-19)
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C O P P E R  U N D E R G R O U N D  “ Y ”  S P L I C E S  A N D  R E D U C E R S ,   
C O P P E R  L U G S ,  C O M P R E S S I O N  

 

SPLICE TAP, for Heat Shrink “Y” Splice 
SCL Matl. Std.:  none 
Stock Unit:  EA 
  figure 1 figure 2 figure 3 

  

  

Conductor Size - AWG or kcmil Tool Y46 
Stock  
No. Figure Main Tap 1 Tap 2 Tap 3 Die 

Color 
Code 

Burndy  
Cat.  
No. 

Use with 
Raychem 
Splice 
Stock No. 

663570 1 #2 to 250 #2 to 250 – – P654 (2) purple YSH2929 687540 
663572 2 350 to 750 1/0 to 350 #1 to #6 #2 to #14 PYFR (2) yellow YSH3931 687541 
663574 1 500 to 750 350 to 750 – – PYFR (2) yellow YSH3939 687541 
011908 3 1000 to 750 250 to #2 – – PYFR (2) yellow YSH4429 011919 
012959 1 1000 to 750 1000 to 750 –  –  P1102 white YSH4444 011909* 

    * Kit 011909 will only work with 1000-750 main, #1-350 tap
 

 

SPLICE, COPPER, COMPRESSION, "Y" 
Application:  for splicing 13-kV cable 
SCL Matl. Std.:  6775.10 
Stock Unit:  EA 

Stock No. Conductor Size, AWG or kcmil 
663506  3/0  3/0 3/0 
663524 350 350 3/0 
663530 350 350 350 
663538 500 500 3/0 
663544 500 500 500 
663559 750 750 350 
663561 750 750 750 
663562 1000 1000 350 
663563 1000 1000 3/0 
663564 1000 1000 500 
663565 1000 750 750 
663567 1000 750 350 
010129 1000 1000 1000 

 

ADAPTER, REDUCING - Copper 
SCL Matl. Std.:  6774.4 
Stock Unit:  EA 

Size  
Stock No. From To Length, in 
679775  3/0  #1 2 
679778 350  #1 2 
679780 350  3/0 2 
679783 500  3/0 2-3/4 
679785 500 350 2-1/2 
679789 750 350 2-7/8 
679790 750 500 2-7/8 
679791 1000 750 3 

 

TERMINAL LUG, COMPRESSION 
Application:  Copper compression terminals are used to 
connect copper conductors to equipment terminals, bus, or 
grounds. 
SCL Matl. Std.:  6770.7 
Stock Unit:  EA 
 

 
 
 

Tool and Die 
Stock  
No. 

Conductor
, AWG or 
kcmil 

Bolt 
Size, in 

No. of 
Holes MD6 Y35/Y39 

677065E  #6 1/4 1 – U5CRT 

677069E  #4 1/2 2 W161 U4CRT 

677071E  #2 1/2 1 W162 U2CRT 

677072E  #2 3/8 1 – U2CRT 

677075E  1/0 1/2 1 W163 U25CRT 

677077E  2/0 1/2 1 W241 U26CRT 

677079E  3/0 1/2 1 W243 U27CRT 

677081E  4/0 1/2 2 W-BG U28CRT 

677083E 250 1/2 2 W166 U29CRT 

677085E 300 1/2 2 – U30CRT 

677087E 350 1/2 2 W-0 U31CRT 

677091E 500 1/2 2 – U34CRT 

677291E 500‡ 1/2 2 – U34CRT 

677096 600 1/2 2 – U36CRT 

677100 750 1/2 2 – P39CRT¥ 

677110 1000 1/2 2 – P44CRT¥ 
‡ stacking lug ¥ use Y46 tool 
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C O N N E C T O R S ,  C O P P E R ,  B O L T E D  
 

SPLIT BOLT TAP, Parallel Type 
SCL Matl. Std.:  6688.7 
Stock Unit:  EA 

Max. Conductor Size, AWG 

Stock No. Solid Stranded 
668860E #10 #12 
668861E 0#8 0#8 
668862E 0#6 0#7 
668864E 0#4 0#5 
668867E 0#1 0#2 

 

TWO BOLT TAP, Parallel Type 
SCL Matl. Std.:  6693.7 
Stock Unit: EA  

Conductor Range, AWG or kcmil 
Run  Tap  

Stock No. Min. Max. Min. Max. 
669379E #2 str #2/0 str #10 str #2/0 str 
669380E #1/0 str #4/0 str #10 str #4/0 str 
669381E 250 350 #10 str 350 
669382 400 500 #10 str 500 
669383 400 800 #3/0 str 800 
669384 500 1000 #3/0 str 1000 

 

GROUNDING CONNECTOR, Stud To Cable 
Application:  Female bug stud for use on metal  
oxide arresters Stock No. 680115 and 680117. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Approved Manufacturer
Stock No. 

Connector  
Range, AWG Penn-Union 

668872 #2 to #6 STS-4 
 

PADMOUNT CONNECTOR, Primary Termination 
Application:  For use in pad mount switches and 
apparatus. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Approved Manufacturer 
Stock No. S&C Electric 
661255 4745 

 

TRANSFORMER CONNECTOR, Multiple Tie 
Description:  3/4˝ shaft,  4-hole NEMA pad. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Approved Manufacturers 
Stock No. Dossert Homac Penn-Union 
676150 MTR2C-75 CEA 4-75 FT4-075 

 

BOLTED TERMINAL, Cable to Flat, Tap Plug 
SCL Matl. Std.:  6761.1 
Stock Unit:  EA 

Cable Range,  
AWG or kcmil 

 

Stock No. Minimum Maximum Figure 
676102 #8 Solid #2/0 str  

676104 #6 Solid 250  

676115 #8 Solid #2/0 str  

676117 #6 Solid 250  

676120 #1/0 Solid 500  

676123 #2/0 Solid 1000  

 

TERMINAL, Stud to Flat 
Description:  Threaded stud (12 TPI) to 4" wide 4 hole 
NEMA pad. 
SCL Matl. Std.:  none 
Stock Unit:  EA  

Approved Manufacturers 
Stock  
No. 

Stud 
Size, 
in. Type Anderson Homac Travis 

671372 1-1/2 std HDSF- 
14-1-D- 
1/2-12 

KSLC-
13A- 
4NN 

14-348 

671375 1-1/2 90° HDSF- 
14-1-D- 
1/2-90-12 

– – 

671415 3 std HDSF- 
30-1-D- 
3/4-12 

KSLC- 
15- 
4NN 

14-380 

011363 3 90° HDSF- 
30-1-D- 
3/4-90-12 

– – 

 

VISE JAW CONNECTOR, Bronze  
SCL Matl. Std.: 6693.80 
Stock Unit:  EA 

Stock No. 
Conductor Size, 
AWG or kcmil 

012173E #4 

012171E #2 stranded 

012169E #2/0 stranded 

012170E #4/0 

012172 500 
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CONNECTORS – COPPER SETSCREW & WING TYPE

TERMINAL, LUG
Standard one hole type
For underground vault service
Per C. L. Spec. 6688.3
Stock Unit:   EA

Stock Cable Range
No. Min. Max.
668810 2/0 4/0
668811 4/0 300
668812 300 500
668813 500 750

TAP, SETSCREW, PARALLEL TYPE
Per C. L. Spec. 6691.5
Stock Unit:   EA
Stock No. Max. Cable Size AWG
669138E #10 Str.
669140E #4 Str.
669141E #2 Str.

COPPER SHUNT, BRAIDED
Total Length 16”, Current rating 400 amperes, Indoors
Shop Made
Stock Unit: EA
Stock No
670610

SET SCREW TYPE
Stock Unit: EA

Stock No. Wire Size Ideal Cat. No.
677194 #10 to #14 30-222
677195 #12 to #14 30-211

TWIST LOCK, Wing Type
Stock Unit: EA

Stock Wire Combination Approved Manufacturers
No. Range Ideal Wing-Nut 3M Scotchlok 2
677180 2 #18 to 3 #12 451 (Yellow)
677181 2 #14 to 5 #12 452 (Red) R/Y (Red/Yellow)
677182 3 #12 to 2 #8 454 (Blue) B/G (Blue/Gray)
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C O N N E C T O R S  –  G R O U N D I N G
All Stock Units:  EA

CABLE TO CONDUIT
Application:  The split-bolt clamp
and the hose clamp are used
together to ground conduit risers.
Stainless steel hose clamp is also
used to secure PVC split conduit. 676315E 676317
Per SCL Matl. Std.:  6763.1

Stock
No.

Conduit
Size, in.

Wire Size
Range, AWG Description

676315E 1-1/2 to 5 – steel hose clamp,
stainless

676317 use with
above

#4 solid to
#2 stranded

split-bolt wire to
hose clamp

CABLE TO IPS OR ROD
Description:  One or more conductors, bolted type.
Per SCL Matl. Std.:  6762.7

Stock No. IPS, in.
Cable Size Range,
AWG/kcmil

676389 2 2/0 sol. to 250
676392 2-1/2 #4 sol. to 2/0 str.
676393 2-1/2 2/0 sol. to 250
676398 3 2/0 sol. to 250
676410 4 2/0 sol. to 250

CABLE TO P IPE OR ROD
Description:  Parrallel or 90 degrees, bolted type.
Per SCL Matl. Std.:  6762.7

Stock No.
Rod or Pipe,
in.

Cable Size
Range,
AWG/kcmil

676254 5/8 to 3/4 rod #4 sol. to 2/0 str.
676255 5/8 to 3/4 rod 2/0 sol. to 250
676271 1-1/4 IPS #4 sol. to 2/0 str.
676277 1-1/2 IPS #4 sol. to 2/0 str.
676283 2 IPS #4 sol. to 2/0 str.
676285 3 IPS #4 sol. to 2/0 str.
676286 4 IPS #4 sol. to 2/0 str.
676287 5 IPS #4 sol. to 2/0 str.

TWO CABLES TO P IPE OR ROD
Description:  Parrallel or 90 degrees, bolted type.
Per SCL Matl. Std.:  6762.7

Stock No. Rod or Pipe, in.
Cable Size Range,
AWG

676551 5/8 to 3/4 rod #4 sol. to 2/0 str.

THREE CABLES TO P IPE OR ROD
Application:  For grounding 3 equal cables
to driven rod or pipe.
Per SCL Matl. Std.:   6762.7

Stock No. Rod or Pipe, in.
Cable Size Range,
kcmil

676427 5/8 to 3/4 rod, 3/8 IPS 300 to 500

CROSSED CABLES
Application:  For crossing grounding conductors.
Per SCL Matl. Std.:  none

Cable Size, AWG/kcmil Approved Manufacturers
Stock No. Run A Run B Burndy Anderson
676644 #4 sol. to 2/0 #4 sol. to 2/0 GX2626 GC-113-AA
676647 2/0 to 250 2/0 to 250 GX2929 GC-113-BB

GROUND TO GRID
Description:  Wedge pressure type, wrench driven.
Application:  Used in substations.
Per SCL Matl. Std.:  none

Cable Size, AWG/kcmil
Stock No. Run A Run B AMP, “Wrench-Lok”
677510 4/0 to 350 1/0 to 4/0 83748-1
677512 500 500 83750-6
677514 350 to 500 4/0 to 350 83751-3

CABLE TO FLAT BAR
Per SCL Matl. Std.:  6766.1
Stock No. Cable Size, AWG/kcmil
676674 #4 sol. to 2/0 str.
676675 2/0 sol. to 250
676676 300 to 500

CABLES TO FLAT BAR
Per SCL Matl. Std.:  6766.1
Stock No. Cable Size, AWG/kcmil
676694 #4 sol. to 2/0 str.
676695 2/0 sol. to 250

GROUND ROD CLAMP,  BRONZE
Per SCL Matl. Std.:  5640.3
Stock No. Rod Size, in.
564012E 5/8

GROUND ROD CONNECTOR,  COMPRESSION
Description:  5/8” copperclad rod to #4 Cu.
Per AMP Cat. No.:  83017-2
Stock Number:  564022

TRANSFORMER GROUNDING
Per SCL Matl. Std.:  6762.1
Stock No. Stud Size, in. Wire Size, AWG
676200 1/2 x 13 #8 sol. to 2/0 str.

SETSCREW LUG
Application:  For grounding streetlight mast arms.
Per SCL Matl. Std.:  None
Stock No. Hole Size, in. Wire Size, AWG Approved Mfr.
012564E 1/4 #14 str. to #6 str. Burndy KA6U
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C O N N E C T O R S :  C O P P E R  -  C O M P R E S S I O N  A N D  W E D G E
“ C ” ,  B A R R I E R ,  G R O U N D I N G  W E D G E  A N D  “ T ”

TAP, COMPRESSION, PARALLEL TYPE
Per SCL Matl. Std.:  6773.5
Stock Unit:  EA

figure 1 figure 2 figure 3

Tool and DieStock
No. Fig.

Run
Size

Tap
Size MD-6 Y35/39 T&B

677323E 1 #4 #4 W-BG (2) U-BG (1) T&B dies fit
677325E 2 #2 #4 W-C (2) U-C (1) Y-39
677326E 1 #2 #2 W-C (2) U-C (1) –
677329E 1 1/0-2/0 1/0-2/0 – U-O (1) –
677330E 3 2/0-4/0 #4 – U-D3 (1) –
677331E 3 2/0-4/0 2/0-1/0 – U-D3 (1) –
677332E 3 2/0-4/0 2/0-4/0 – U-D3 (1) –
677333 1 250-350 #1-3/0 – – Black 106H (2)
677336 1 250-300 #6-2/0 – – Pink 99H (2)

TAP COMPRESSION, "T" TYPE
Per SCL Matl. Std.:  None
Stock Unit: EA

Cable Size – AWG or kcmilStock
No. Run Tap Y35/39 Die

Manufacturer and
Catalog No.

679648 500 4/0 Stranded U34CRT or
U28CRT

Dossert CST 50-21
Frankel TES-50-4/0R
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GROUNDING CONNECTORS  –  CLAMPS AND BALL GROUNDS
BALL AND SOCKET GROUNDING SYSTEM
These items are rated and BPA tested at 30 kA for 30 cycles.  At locations where the fault duty exceeds this value, the devices
must be used in parallel if they are to be used at all. Use only copper ferrules with copper or bronze clamps.
BPA TESTED DEVICES.  NO SUBSTITUTIONS.  SALISBURY ONLY.

Stock No. Description Salisbury
Cat. No.

650210 BALL SOCKET CLAMP, bronze
alloy, with strain relief, for 5/8-11
threaded ferrule.

21190

Stock Unit:  EA

650215 BALL STUD, SHORT, Copper
Alloy

21191

Stock Unit:  EA

650220 BALL STUD, LONG, copper
alloy, for use with ball socket
clamp of 2-3/4” or less wide
copper duckbill clamp.

21192

Stock Unit:  EA

650205 CLAMP, GROUNDING,
aluminum, “Duck Bill”, spring
loaded, use with 650245
and 615500.

1853

Stock Unit:  EA

650212 CLAMP, GROUNDING,
aluminum, “C” type, Al. body,
with strain relief sleeve.

1893

Stock Unit:  EA
Salisbury Catalog
No. 1895 is an
acceptable substitute
if No. 1893 is not
available.

Stock No. Description Salisbury
Cat. No

650225 BALL STUD, copper alloy, offset,
NEMA pad.

21228

Stock Unit:  EA

650230 COVER, copper alloy, for ball
stud.

21236

Stock Unit:  EA

650235 FERRULE, copper, for 2/0
grounding cable, 5/8-11 threaded
stud

2024

Stock Unit:  PR

650240 FERRULE, copper, for 4/0
grounding cable, 5/8-11 threaded
stud.

2025

Stock Unit:  PR

650245 FERRULE, Aluminum, for 4/0
grounding cable 5/8-11
threaded stud.

2640

Stock Unit:  PR

615500 CABLE, GROUNDING, #4/0 Cu.,
SD, 2000 or more strands, yellow
thermoplastic
elastomer jacketed.

2139

Stock Unit:  FT

615505 CABLE, GROUNDING, #4/0 Cu.
SD, 2000 or more strands, clear
flexible thermoplastic
(PVC) jacketed.

2288

Stock Unit:  FT
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CONNECTORS, COPPER SWITCHBOARD – INSULATED COMPRESSION

RING TERMINALS
Per City Light Spec. 6771.3
Stock Unit: Each

Stock No. Wire Size Stud Size Color
677172 #18 to #22 #4 Red
677174 #18 to #22 #6 Red
677173 #18 to #22 #8 Red
677175 #18 to #22 #10 Red
677177 #18 to #22 1/4” Red
677178 #18 to #22 5/16” Red
677179 #18 to #22 3/8” Red
677154 #14 to #16 #4 Blue
677155 #14 to #16 #6 Blue
677156 #14 to #16 #8 Blue
677157 #14 to #16 #10 Blue
677151 #14 to #16 1/4” Blue
677153 #14 to #16 3/8” Blue
677176 #10 to #12 #6 Yellow
677164 #10 to #12 #8 Yellow
677160 #10 to #12 #10 Yellow
677165 #10 to #12 1/4” Yellow
677166 #10 to #12 5/16” Yellow
677167 #10 to #12 3/8” Yellow
677168 #10 to #12 1/2” Yellow

SLOTTED TONGUE (SPADE) TERMINALS
Per City Light Spec. 6771.3
Stock Unit: Each

Stock No. Wire Size Stud Size Color
677184 #18 to #22 #6 Red
677190 #14 to #16 #6 Blue
677191 #14 to #16 #10 Blue
677196 #10 to #12 #8 Yellow
677197 #10 to #12 #10 Yellow

SLOTTED TONGUE (FLANGED SPADE) TERMINALS
Per City Light Spec. 6771.3
Stock Unit: Each

Stock No. Wire Size Stud Size Color
677185 #18 to #22 #6 Red
677186 #18 to #22 #8 Red
677192 #14 to #16 #6 Blue

LONG SPRING SPADE TERMINALS
Per City Light Spec. 6771.3
Stock Unit: Each

Stock
No.

Wire Size Stud
Size

Color Long/
Short

677200 #18 to #22 #6 Red Short
677201 #18 to #22 #8 Red Short
677206 #14 to #16 #6 Blue Short
677207 #14 to #16 #8 Blue Long
677210 #10 to #12 #6 Yellow Short
677211 #10 to #12 #8 Yellow Short
677212 #10 to #12 #10 Yellow Long
677213 #10 to #12 #1/4” Yellow Long

WINDOW SPLICE (Butt Splice)
Funneled barrel
Per City Light Spec. 6771.3
Stock Unit: Each

Stock No. Wire Size Color
677384 #18 to #22 Red
677386 #14 to #16 Blue
677392 #10 to #12 Yellow
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CONNECTORS, COPPER SWITCHBOARD – UN-INSULATED COMPRESSION

RING TERMINALS – Light Duty
Stock Unit: Each

Stock No. Wire Size Stud Size T&B Cat. No.
677141 #18 to #22 #10 A18-10
677144 #14 to #16 #10 B14-10
677145 #14 to #16 1/4” B14-14
677159 #10 to #12 #10 C10-10
677161 #10 to #12 1/4” C10-14

RING TERMINALS– Heavy Duty
Stock Unit: Each

Stock
No.

Wire Size Stud
Size

Burndy
Cat. No.

AMP
Cat. No.

677169 #9 to #12 #10 YAV9C-
L36 Box

---

677189 #10 to #12 1/2” --- 35135
677187 #6 1/2” --- 320344
677193 #4 5/8” --- 35669
677188 #2 5/8” --- 320754

SLOTTED TONGUE (SPADE) TERMINALS–
Light Duty
Stock Unit: Each

Stock No. Wire Size Stud Size T&B Cat. No.
677120 #18 to #22 #6 A18-6F
677121 #18 to #22 #10 A18-10F
677126 #10 to #12 #10 C10-10F

BUTT SPLICES – Light Duty
Stock Unit: Each

Stock No. Wire Size T&B Cat. No.
677390 #18 to #22 2A18
677391 #14 to #16 2B14
677425 #10 to #12 2C10

FEMALE DISCONNECT TERMINAL
Stock Unit: Each

Stock No. Wire Size T&B Cat. No.
677170 #14 to #16 14RB-250F
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F U S E S ,  S E C O N D A R Y ,  6 0 0  V O L T  A N D  B E L O W  
 
 

 

FUSE,  NETWORK PROTECTOR 
SCL Matl. Std.:  none 
Stock Unit:  EA 

 

 

 

 

 

 
 

For  216Y /125  Vo l t    
  Manufacturers’ Catalog No. 

Stock No. Amperes Burndy Richards 

683471 1875 Y-25 Y-25 

683472 2500/2825 Z-37.5 Z-37.5 

    

For  480Y /277  Vo l t    

  Manufacturers’ Catalog No. 

Stock No. Amperes Cutler-Hammer Richards 

683480 0800 1254872 312-3251-00

683481 1200 1300550 312-3252-00

683482 1875 14A5795G06 312-3255-00

683483 2825 1615572 312-3261-00

683484 3500 15A4106G04 312-3263-00
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C A B L E  L I M I T E R S ,  6 0 0  V O L T  A N D  B E L O W  
 

 

LIMITER,  Al  Cable to  Al  Cable,  600 V 
SCL Matl. Std.:  6836.6 
Stock Unit:  EA typical 

 

  Tool  

Stock No. 
Cable Size AWG  
or kcmil Y35/39 Y46 

683615 4/0 U28ART    – 

683616 350 U28ART    – 

683617 500 U28ART    – 

683618 750 – P39ART 
 

L IMITER,  Cu Cable to  Bus Bar,  600 V 
SCL Matl. Std.:  6836.2 typical 
Stock Unit:  EA 

 

  Tool 

Stock No. 
AWG or  
kcmil Y35/39 Y46 

683621 4 U4CRT    – 

683622 2 U2CRT    – 

683623 2/0 U26RT    – 

683624 3/0 U27RT    – 

683625 4/0 U28RT    – 

683626 250 U29RT    – 

683627 350 U31RT    – 

683629 500 U34RT    – 

011158 * 600 U36RT P36RT 
683630 750    – P39RT 
 
* This limiter is for a size of cable not used by Seattle City 

Light.  A small inventory of 600 kcmil copper-to-bus 
limiters is maintained in Stores for emergency use 
when a new customer pulls 600 kcmil cable without our 
approval. 

 

 

LIMITER,  Cu Cable to  Cu Cable,  600 V 
SCL Matl. Std.:  6836.3 
Stock Unit:  EA typical 

 

  Tool  

Stock No. 

Cable Size  
AWG  
or kcmil Y35/39 Y46 

683641 4 U4CRT    – 

683643 2 U2CRT    – 

683646 2/0 U26RT    – 

683647 3/0 U27RT    – 

683648 4/0 U28RT    – 

683649 250 U29RT    – 

683650 350 U31RT    – 

683651 500 U34RT    – 

683652 750    – P39RT 
 

L IMITER,  Al  Cable to  Cu Bus Bar,  600 V 
SCL Matl. Std.:  6836.50 typical 
Stock Unit:  EA 

 

  Tool  

Stock No. 
AWG or  
kcmil Y35/39 Y46 

683637 4/0 U28ART    – 

683638 350 U31ART    – 

683639 500 U34ART    – 

683659 750    – P39ART 
 

L IMITER,  Cable to  Mole 
SCL Matl. Std.:  none 
Stock Unit:  EA 

 

Stock No. kcmil Approved Manufacturer 

683590 500 Gould-Shawmut #CP-500-c6 
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F U S E S ,  6 0 0 - V O L T  A N D  B E L O W  
 

 
 

GENERAL PURPOSE FUSE,  Non-Current 
Limiting, 250 And 600 Volt 

 

 

 

 

 

 

 

Description:  See Material Standard 

Application:  General purpose fuses are used to protect 
feeder and branch circuits where the available short-
circuit current does not exceed 50,000 amperes for 
circuits rated up to 60 A (or 10,000 amperes for circuits 
rated 65 to 600 A). 

General purpose fuses are appropriate for lighting, 
heating, and other non-inductive circuits. 

General purpose fuses are intended for dry applications 
only. 

Stock Numbers 682607 and 682609 are used in fire 
detection control cabinets. 

Refer to Construction Guidelines NCB-140 and  
NCB-141. 

SCL Matl. Std.:  6855.05 

Stock Unit:  EA 
 

Stock No. 
Voltage  
Rating, Vac 

Current  
Rating, A 

683020 250   1 

683021 250   3 

683023 250   6 

683024 250 10 

683025 250 15 

683026 250 20 

683027 250 25 

683028 250 30 

683029 250 35 

683030 250 40 

683031 250 45 

683032 250 50 

683033 250 60 

683034 250 70 

683035 250 80 

682607 600   3 

682609 600 10 
 

 

DUAL-ELEMENT FUSE,  Time-Delay, 250 Volt 
 

 

 

 

 

 

 

 

Description:  See Material Standard 

Application:  Unlike single-element, general purpose 
fuses (Material Standard 6855.05), dual-element, time-
delay fuses can be sized closer to provide both high 
performance short-circuit protection and reliable overload 
protection in circuits subject to temporary overloads and 
surge currents. 

Dual-element fuses are appropriate for motor, 
transformer, and other inductive circuits. 

Dual-element fuses are intended for dry applications 
only. 

SCL Matl. Std.:  6855.10 

Stock Unit:  EA 
 

Stock No. 
Current  
Rating, A 

683037 100 

683039 125 

683040 150 

683042 200 

683043 225 

683045 300 

683047 400 

683049 500 

683050 600 
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F U S E S ,  6 0 0 - V O L T  A N D  B E L O W  
 

 
 
DUAL-ELEMENT  FUSE,  Time-Delay,  
Plug Type,  125 Volt, S - and T-Series 
Description:  See Material Standard 

Application:  Plug fuses are 
used to protect branch circuits 
where the available short-circuit 
current does not exceed 10,000 
amperes. 

T-series (Edison base) plug fuses 
are appropriate for general purpose 
circuits and can provide small motor 
overload protection when used with 
box cover units. 

S-series plug fuses are designed with an industry 
standard attribute called rejection feature. 

Fuses with rejection feature promote safety by 
preventing the overfusing of branch circuits. 

Plug fuses are intended for dry applications, only. 

T- to S-series adapters, Stock Number 683411, 
screw into Edison thread fuse sockets of standard 
fuse boxes making it easy to retrofit existing fuse 
installations. 

Adapters only accept 15 A plug fuses, Stock Number 
683350. 

SCL Matl. Std.:  6855.15 

Stock Unit:  EA 
 

Stock  
Number Series Base Type 

Current 
Rating, A 

683003 T Edison   6 

683354 T Edison 10 

683355 T Edison 15 

683356 T Edison 20 

683357 T Edison 25 

683358 T Edison 30 

683350 S Rejection 15 

683351 S Rejection 20 

683353 S Rejection 30 

683411 Adapter, T series (Edison) to  
S series (Rejection) 

 
 

 

TIME-DELAY FUSE,  480 Volt 
 
 
 
 
 
 
 
Description:  See Material Standard 
Application:  Time-delay fuses are used to protect 
branch circuits where the available short-circuit current 
does not exceed 100,000 amperes. 

Time-delay fuses are appropriate for lighting, heating, 
and other non-inductive circuits. 

Time-delay fuses are designed with varied lengths to 
prevent misapplication. 

Time-delay fuses are used in holders specified in Material 
Standard 6857.05. 

Stock Number 683171 is used in physical totaling 
metering schemes (rare). 

SCL Matl. Std.:  6855.25 

Stock Unit:  EA 
 

Stock No. 
Current  
Rating, A 

683171 10 

683172 15 

683165 35 

683163 50 
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F U S E S ,  6 0 0 - V O L T  A N D  B E L O W  
 

 
 
T IME-DELAY FUSE,  125 Volt  
 

 

 

 

 

 

Description:  see Material Standard 

Application:  Time-delay fuses may be used only 
where proper protection is already being provided by 
a branch circuit device. 

Time-delay fuses are used to provide supplementary 
protection on branch circuits so that the branch circuit 
fuse is not disturbed in downstream, overcurrent 
situations. 

Time-delay fuses may be used only where the 
available short-circuit current does not exceed 10,000 
amperes at 125 Vac. 

Interrupting rating significantly decreases with 
voltage. 

Time-delay fuses are appropriate for general purpose, 
lighting, and meter circuits. 

Fuses measuring 13/32 x 1-1/2 inches are also 
known as midget fuses. 

SCL Matl. Std.:  6855.35 

Stock Unit:  EA 
 

Stock  
Number 

Current 
Rating, A 

683193   5 

683199 10 
 

 

 

ELECTRIC FUSE,  Smal l  Dimension,  Glass 
 
 
 

 

 
Description:  see Material Standard 

Application: Electronic fuses are appropriate for 
electronic circuits. 

SCL Matl. Std.:  6855.65 

Stock Unit:  EA 
 
Stock  
Number 

Voltage 
Rating, V 

Current  
Rating, A Type 

683290 250   1 fast 

683360   32 30 time-delay 

012620 250   1 fast 

012619 250   2 fast 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

72



Seatt le  Ci ty Light  

STOCK CATALOG 
stock c lass-page:  

superseding:  
e f fec t ive date:  

68-56 
March 2, 2010 
February 1 ,  2011

 

 

F U S E S ,  6 0 0 - V O L T  A N D  B E L O W  
 

 
 
FAST-ACTING FUSE,  125 Volt ,  w i th  Pin 
Indicat ion 
 

 

 

 

 
 

Description:  see Material Standard 

Application:  Fast-acting fuses may be used only 
where proper protection is already being provided by 
a branch circuit device. 

Fast-acting fuses may be used only where the 
available short-circuit current does not exceed 10,000 
amperes.  Fast-acting fuses have a red pin indicator 
that provides visual identification of failed circuits, 
resulting in faster troubleshooting. 

Fast-acting fuses are appropriate for control and 
electronic circuits. 

SCL Matl. Std.:  6855.40 

Stock Unit:  EA 
 

Stock No. 
Current  
Rating, A 

683120 5 
 

 

 

FAST-ACTING FUSE,  Current  Limit ing,   
600 Volt  
 
 
 

 

 
Description:  see Material Standard 

Application:  Fast-acting fuses may be used only 
where proper protection is already being provided by a 
branch circuit device. 

Fast-acting fuses are used to provide supplementary 
protection on branch circuits so that the branch circuit 
fuse is not disturbed in downstream, overcurrent 
situations. 

Fast-acting fuses may be used only where the available 
short-circuit current does not exceed 100,000 amperes. 

Fast-acting fuses are appropriate for lighting, control, 
and meter circuits. 

Fast-acting fuses are not appropriate for protecting 
motors or motor circuits. 

Stock Number 683156 is used to fuse underground 
supplied streetlight lamps rated 175 to 700 W.  Stock 
Number 683157 is used to fuse underground supplied 
streetlight lamps rated 1000 W.  

Stock Number 683153 is used to fuse all analog and 
digital, station meter circuits. 

Fuses measuring 13/32 x 1-1/2 inches are also known 
as midget fuses. 

SCL Matl. Std.:  6855.50 

Stock Unit:  EA 
 

Stock No. 
Current  
Rating, A 

683151   3 

683153   5 

683156 10 

683157 15 

683158 20 

683160 30 

683162 40 
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F U S E  H O L D E R S ,  6 0 0 - V O L T  A N D  B E L O W  
 

 
 

IN-LINE FUSE HOLDER, Water-Resistant ,  
and Insulat ing Boots 
 
 
 
 
 
Description:  see Material Standard 

Application:  In-line fuse holders may be used in dry or 
wet locations.  In wet locations, use rubber insulating 
boots, Stock Number 682360, to provide added 
protection against dirt and water.  When called for, two 
boots are required per in-line holder. 

Fuse holder assembly, Stock Number 682366, is a 
breakaway version which includes a set of rubber 
insulating boots; all other Stock Numbers are non-
breakaway and absent boots. 

Fuse holders, Stock Numbers 682346, 682349, 
682350, 682351, 682353, and 682366 are used with 
the "midget" fuses cited in Material Standards 6855.35 
and 6855.50. 

Fuse holder, Stock Number 682370, is used with the 
480 V fuses, Stock Numbers 683171 and 683172, cited 
in Material Standard 6855.25. 

Fuse holders, Stock Numbers 682335, 682352, and 
012603 are used with the 480 V fuses, Stock Numbers 
683165 and 683163, cited in Material Standard 
6855.25. 

Recommended coupling nut torque is 10 to 20 in-lb. 

SCL Matl. Std.:  6857.05 
Stock Unit:  EA 

 

Stock 
Number 

Voltage  
Rating, V 

for Fuses measuring,  
diameter x length, in 

682370 600 13/32 x 1-5/16 

682346 600 13/32 x 1-1/2 

682349   

682350   

682351   

682353   

682366   

682335 480 13/32 x 2-1/4 

682352   

012603   

682360 Rubber-insulating boot, single-
pole (two required per holder) 

 

 

PANEL-MOUNT FUSE HOLDER, 250 Volt  

Description:  see Material Standard 

Application:  Panel-mount fuse 
holders are used to mount small 
dimension, electronic, glass  
fuses in panels.  

Panel-mount fuse holders are 
intended for mounting in panel 
holes 0.505 +/- .005 inches in 
diameter.  

Panel-mount fuse holders may be used with 
fuse Stock Number 683360, cited in Material 
Standard 6855.65. 
SCL Matl. Std.:  6857.10 
Stock Unit:  EA 

 

Stock No. 
Voltage 
Rating, V 

For Fuses Measuring 
diameter x length, in 

682348 250 1/4 x 1-1/4 
 

 

BLOCK TYPE FUSE HOLDER, Non-
Reject ion,  600 Volt  

Description:  see Material Standard 

Application:  Block type 
fuse holders accept all fuses 
measuring  
13/32 x 1-1/2 inch.   

Fuses measuring  
13/32 x 1-1/2 inch are  
also known as midget 
fuses.   

Block type fuse holders may be 
mounted to a variety of flat surfaces.  
Refer to specific literature for 
mounting hole drill patterns. 

The block type fuse holders specified in this standard 
lack an optional industry standard attribute called 
rejection feature.   

Fuse holders with rejection feature (UL Class CC) 
promote safety by preventing the insertion of low fault 
duty rated fuses in high fault duty circuits.   

Block type fuse holders will accept the any of the fuses 
cited in Material Standards 6855.35 and 6855.50. 

SCL Matl. Std.:  6857.15 
Stock Unit:  EA 
 

Stock No. Description 

012994 single pole 

012995 three-pole 
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D U M M Y  N E U T R A L  
 

 
 

DUMMY NEUTRALS,  250 Volt  
 
Description:  see Material Standard 

Application:  Dummy 
neutrals are used where 
a neutral conductor 
terminates on a UL Class  
H fuse block and it is not 
appropriate for a fuse to be 
in that leg of the circuit. 

Dummy neutrals are installed in fuse blocks  
to effectively form a short circuit across the 
terminals of the block. 

Dummy neutrals are not fuses. 

Dummy neutrals are also known as neutral slugs. 

SCL Matl. Std.:  6855.07 
Stock Unit:  EA 

 

Stock 
Number 

Fuse size  
equivalent 

683235 30 

683240 60 
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S T A T I O N  B U S  A N D  A P P A R A T U S  I N S U L A T O R S ,  P O R C E L A I N  
 
 

 

CAP AND PIN 
Description:  Porcelain, cap and pin type insulator. Color may be 
brown or gray. 
Application:  For use in substations to support bus or apparatus. 
TR-140 and TR-141 units are intended to be stacked. 
Stock Unit:  EA 

 

 
 

  TR‐10  TR‐58  TR‐140  TR‐141 

 690262 690284 690289 690292 

Stock 
No. 

ANSI C29.8  
Insulator Class 

Unit  
Height, in 

Bolt Circle  
Diameter, in 

Unit BIL, 
kV Material Standard 

690262 TR-10 15 3 200  6902.7 
690284* TR-58 07-1/4 5 095  none 
690289 TR-140 14-1/2 5 175  6902.7 
690292 TR-141 14-1/2 5 180  6902.7 
* No longer purchased or manufactured.  Save old stock for existing installations; 

retain salvage for reuse.  Use Stock No. 690280 for new construction. 
 

STATION POST 
Description:  Porcelain, station post type insulator.  Gray. 
Application:  For use in substations to support bus or apparatus. 
SCL Matl. Std.:  6901.8 
Stock Unit:  EA 

 

 

 

  TR‐202  TR‐222  TR‐205  TR‐208 

 690253 690280 690186 690187 

Stock 
No. 

ANSI C29.9  
Insulator Class 

Unit  
Height, in 

Bolt Circle  
Diameter, in 

BIL,  
kV 

690253 TR-202 07-1/2 3 095  
690280 TR-222 10 5 095  
690186 TR-205 10 3 110  
690187 TR-208 14 3 150  
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S H A C K L E  A N D  L I N K  H A R D W A R E  
 

 

SHACKLES, Anchor, Round Pin 
Description:  galvanized  

SCL Matl. Std.:  6966.15 

Stock Unit:  EA 

Application:  Anchor shackles with round  
pins are for constructing permanent  
assemblies, such as attaching a high-voltage  
insulator to a steel tower. 
Anchor shackles with round pins can be used in tie down, 
towing, suspension or lifting applications where the load is 
strictly applied in-line.  Round pin shackles should never 
be used in rigging applications to gather multiple sling 
legs, or where side loading conditions may occur. 
Working load limit (WWL) values are calculated by dividing 
a shackle’s ultimate strength (also known as breaking load 
rating) by a safety factor. Working load limit is also known 
as safe working load (SWL). 
Seattle City Light transmission line engineers commonly 
employ a safety factor of four. Federal Specification  
RR-C-271D calculates working load limits based on a 
safety factor of five. 
If a shackle is marked with a working load limit (WWL) or 
safe working load (SWL) value, the ultimate strength or 
breaking load is (probably) five times higher. If a shackle is 
marked with an ultimate strength, the working load limit is 
calculated as either four or fives times less, depending on 
the user’s choice of safety factor. 
An anchor shackle should never be applied above its 
working load limit. 
 

Stock  
Number 

Body Diameter, 
Nominal, in 

Ultimate Strength, 
Minimum, lbs 

696603 1/2 20,000 

696604 5/8 32,500 

696605 3/4 (wide bow) 47,500 

696618 3/4 47,500 
 

 

SHACKLES, Anchor, Srew Pin 
Description:  galvanized  

SCL Matl. Std.:  6966.17 

Stock Unit:  EA 

Application:  Anchor shackles with  
screw pins are for pick and place  
applications. 
Anchor shackles with screw pins can be used in side-
loading situations; however users should be aware that 
this reduces effective working load limits. 
There are many dos and don’ts to rigging. Inexperienced 
users should not attempt rigging without consulting 
someone who is. 
Working load limit (WWL) values are calculated by 
dividing a shackles’ ultimate strength (also known as 
breaking load rating) by a safety factor. Working load 
limit is also known as safe working load (SWL). 
Federal Specification RR-C-271D calculates working 
load limits based on a safety factor of five. 
An anchor shackle should never be applied above its 
working load limit. 

 

Stock  
Number 

Body Diameter, 
Nominal, in 

Ultimate Strength, 
Minimum, lbs 

696620 1/4 05,000 

696621 3/8 10,000 

696622 7/16 15,000 

696623 1/2 20,000 

696624 5/8 32,500 

696625 3/4 47,500 

696626 7/8 65,000 

696627 1 85,000 
 

 

CHAIN LINKS 
Description:  galvanized  

Application:  connecting line hardware and insulators 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Approved Manufacturers  

Stock  
Number 

Ultimate  
Strength, lbs 

Nominal 
Dimensions, in 

Hubbell/  
Anderson Lindsey MacLean 

696195 40,000 5/8 x 1 x 3-1/4 79272-2000 3403 CL5 

696200 60,000 3/4 x 1 x 3-1/2 LK60 3405 CL6 
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200 A, BI-METALLIC TYPE, Copper-Top, for 
Elbows 
Application:  Bi-metallic compression connectors are 
used to make up 200 A loadbreak and 200 A deadbreak 
separable connectors (elbows), Material Standards 
6864.10 and 6864.00 respectively. In the majority of 
cases, 200 A elbow kits include a bi-metallic 
compression connector.  Bi-metallic compression 
connectors are available separately for situations where 
the connector provided with a particular kit is lost, 
damaged, or not the correct size.  Bi-metallic 
compression connectors can be used with either 
aluminum or copper conductor cable.  Compression 
connector, Stock Number 686424, is used exclusively 
with elbows, Stock Numbers 686442 or 686440, to 
terminate 27 kV, #8 AWG copper cable (Kerite),  
SCL Matl. Std.:  6864.00 
Stock Units:  EA 

 

Stock  
Number Conductor 
686417 #1 AWG stranded 
 1/0 AWG solid 
686421 #2 AWG stranded 
 #1 AWG solid 
686424 #8 AWG stranded (Kerite) 
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LOADBREAK ELBOW KITS 
Application:  A separable 
connector (elbow) is a fully 
insulated and shielded 
system for terminating and 
electrically connecting an 
insulated power cable to 
electrical apparatus, other 
power cables, or both, so 
designed that the electrical 
connection can be readily 
established or broken by engaging or separating the 
connector at the operating interface.  Suitable for use on 
26.4 kV, 4-wire, solidly-grounded systems and 5 kV 
systems.  Because of high fault duty, connectors rated 
200 A continuous are not appropriate for network 
systems.  Network systems should be constructed with 
connectors rated 600 A (or 900 A) continuous. 
SCL Matl. Std.:  6864.05 
Stock Units:  EA 

 

Kit  
Stock  
Number 

Conductor  
Application 

Conductor 
Stock  
Number 

686445 28 kV, 1/0 AWG solid 
aluminum, bare CN cable 

602025 

 28 kV, 1/0 AWG solid 
aluminum, jacketed CN cable 

012098 

686442 27 kV, #8 AWG copper Kerite 
cable 

623650 

 

 
LOADBREAK PROBE KIT 
Description:  Kit includes probe, installation tool, 
silicone lubricant, and instruction sheet. 
Application:  For replacement of spent loadbreak  
elbow probes of any make. 
SCL Matl. Std.:  6864.05 
Stock Units:  EA 
Stock Number:  686423 
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General Application: The accessories on this page are intended to be used in conjunction with 200 A, 125 kV BIL, 
loadbreak separable connector (elbow) kits (Material Standard 6864.05) to construct complete cable connector systems.  
Because of high fault duty, connectors rated 200 A continuous are not appropriate for network systems.  Network systems 
should be constructed with connectors rated 600 A (or 900 A) continuous. 
SCL Matl. Std. reference for this page:  6864.07  
All Stock Units:  EA 

 
MULTI-WAY JUNCTION (J-Box), Five-Well, 
with Type 160PS Parking Stand Each End 
Application:  An accessory device with five 
interconnected wells.  Center-to-center spacing is four 
inches.  This Stock No. does not include bushing inserts. 
Order five loadbreak bushing inserts, Stock No. 686449, 
or five deadbreak bushing inserts, Stock No. 686430, for 
each five-well, junction box to form a complete unit. 
Stock Number:  686555 

 
 
 
 
 
 
 

INSULATED CAP with 5-foot Drain Wire Lead 
Application:  An accessory 
device designed to electrically 
insulate, electrically shield, and 
mechanically seal a bushing insert 
or integral bushing. For 26.4 kV or 
5 kV loadbreak, transformer and 
junction box bushings. 
Stock Number:  686452 

 
 
 

THREADED STUD, 1-5/16″  x 3/8-16 
Application:  For replacement purposes if 
original threaded stud is lost or damaged.  
Stud is used to connect a loadbreak 
bushing insert, Stock No. 686449, or 
deadbreak bushing insert, Stock No. 
686430, into a Patton & Cooke or Cooper 
Power Systems five-well, junction box, 
Stock No. 686555. 
Stock Number:  686216 

 

 
MULTI-WAY JUNCTION (J-Box), Four-Bushing, 
with Type 160PS Parking Stand Each End  
Application:  An accessory device with four 
interconnected bushings.  Center-to-center  
spacing is four inches. 
Stock Number:  686455 

 
 
 
 
 
 

MULTI-WAY JUNCTION (J-Box) ,Three-
Bushing, with Type 160PS Parking Stand Each End 
Application:  An accessory device 
with three interconnected bushings.  
Center-to-center spacing is four 
inches. 
Stock Number:  686454 

 
 
 

MULTI-WAY JUNCTION (J-Box) , Two-Bushing, 
with Type 160PS Parking Stand Each End 
Application:  An accessory device 
with two interconnected bushings.  
Center-to-center spacing is four 
inches. 
Stock Number:  686552 
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General Application: The accessories on this page are intended to be used in conjunction with 200 A, 125 kV BIL, 
loadbreak separable connector (elbow) kits (Material Standard 6864.05) to construct complete cable connector systems.  
Because of high fault duty, connectors rated 200 A continuous are not appropriate for network systems.  Network systems 
should be constructed with connectors rated 600 A (or 900 A) continuous. 
SCL Matl. Std. reference for this page:  6864.07  
All Stock Units:  EA 

 
FEED-THRU PARKING BUSHING 
Application:  An accessory 
device with two electrically 
interconnected bushing interfaces 
that can be installed into a type 
PS160 parking stand. 
Stock Number:  686453 

 
BUSHING INSERT 
Application:  A connector 
component intended for insertion into 
a bushing well designed for use with 
another connector component, such 
as an elbow. 
Stock Number:  686449 

 
INSULATED PARKING BUSHING, Type 160PS 
Application:  An accessory device 
designed to electrically insulate, 
electrically shield, and mechanically 
seal a power cable terminated with an 
elbow and to be installed into a type 
160PS parking stand. 
Stock Number:  686450 

 

 
GROUNDING PARKING BUSHING, Type 
160PS, with 5-foot Ground Lead, 2/0 AWG Copper  
Application:  An accessory device 
designed to electrically ground and 
mechanically seal a de-energized 
power cable terminated with an 
elbow and to be installed into a type 
160PS parking stand. 
Stock Number:  686451 

 
GROUNDING ELBOW with 5-foot Ground Lead, 
2/0 AWG Copper  
Application:  A connector 
component for connecting a 
ground conductor to a bushing 
for the purpose of aiding the 
safe operation of the system.  
May be used in conjunction with 
a feed-thru parking bushing to 
ground a power cable. 
Stock Number:  686444 

 
TEST PROBE 
Application:  An accessory device 
designed to extend the energized bus 
contained within a bushing for the 
purpose of allowing easy attachment of a 
voltage detector, fault locator, or other 
test equipment. Test probe is not rated 
for grounding. 
Stock Number:  686443 
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COMPRESSION CONNECTOR, Replacement 
Part  

Description:  Same as for deadbreak elbows – see Stock 
Catalog page 70-2. 

SCL Matl. Std.:  6864.00 

 
 
 

 

LOADBREAK PROBE KIT,  Replacement 
Part  

Description:  Kit includes probe, installation tool, silicone 
lubricant, and instruction sheet 

Application:  For replacement of spent loadbreak  
elbow probes of any make -- Cooper, Elastimold, and RTE 
elbows. 

SCL Matl. Std.:  6864.05 

Stock Unit:  EA 

Stock Number:  686423 

 
 
 
 
  
 

 

 

MUD COVER ,  E lbow 

Application:  Elbow protection in 
underground vaults. 

SCL Matl. Std.:  6864.03 

Stock Unit:  EA 

Stock Number:  686467 
 

RECORDING CARD 

Application:  To record number of 
operations on loadbreak  
elbows and bushings. 

SCL Matl. Std.:  7653.16 

Stock Unit:  EA 

Stock Number:  686465E 

 

GROUND SUPPORT BRACKET,  Hot-Dipped 
Galvanized  

Application:  To hold ground bus 
away from wall in loadbreak J-Box 
installations and other general purpose 
use. 

SCL Matl. Std.:  none 

Stock Unit:  EA 
 

 
Stock  
Number Manufacturers Catalog number 

686466 Unistrut P-1325-HG 

 Wesanco  W-5123 HDGAF

 
 

 
 

82



 

SEATTLE CITY LIGHT STOCK CLASS: 70 

STOCK CATALOG 
PAGE: 

SUPERSEDING: 
EFFECTIVE DATE: 

10 
June 20, 2005 
May 27, 2008 

 

 

S E P A R A B L E  C O N N E C T O R  ( E L B O W ) ,  2 0 0  A ,  D E A D B R E A K  
 

General Application: A separable connector (elbow) is a fully insulated and shielded system for terminating and electrically 
connecting an insulated power cable to electrical apparatus, other power cables, or both, so designed that the electrical 
connection can be readily established or broken by engaging or separating the connector at the operating interface.  Suitable 
for use on 26.4 kV, 4-wire, solidly-grounded systems and 5 kV systems.  Because of high fault duty, connectors rated 200 A 
continuous are not appropriate for network systems.  Network systems should be constructed with connectors rated 600 A (or 
900 A) continuous. 
SCL Matl. Std. reference for this page:  6864.15 
All Stock Units:  EA 

 
DEADBREAK ELBOW KITS 
Description:  Kit, Stock Number 686440, does not include 
compression connector. 
Application:  Elbow kits, Stock 
Numbers 686412, 686413, and 
686414, are special cases.  Little 
technical information is known 
about the cables they are to be 
used with.  Elbows and related 
cables were installed in the 
Seattle neighborhoods of 
Laurelhurst, Hillcrest, and/or 
Edge-O-Town.  These three kits 
are spares for emergency 
replacement.   

 

Kit  
Stock  
Number Application 

Cable 
Stock  
Number 

686416 28 kV, 1/0 AWG solid 
aluminum, bare CN cable 

602025 

 28 kV, 1/0 AWG solid 
aluminum, jacketed CN cable 

012098 

686440 27 kV, #8 AWG copper Kerite 
cable 

623650 

686412 5 kV, #2 AWG cable none 

686413 5 kV, 1/0 AWG cable none 

686414 15 kV, 1/0 AWG cable none 
 

 
PROBE CONTACT, Replacement Part 
Stock Number:  686426 
 
 
 
 
 

 
HOLD DOWN BAIL ASSEMBLY, Replacement 
Part 
Application:  Spring loaded, for 
Cooper Power Systems elbows. 
Stock Number:  012435 
 
 
 
 

 
HOLD DOWN BAIL ASSEMBLY, Replacement 
Part 
Application:  Spring loaded, for 
Thomas & Betts (Elastimold) elbows. 
Stock Number:  012587 
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General Application:  The accessories on this page are intended to be used in conjunction with 200 A, 125 kV BIL, 
deadbreak separable connector (elbow) kits, Material Standard 6864.15 to construct complete cable connector systems.  
Because of high fault duty, connectors rated 200 A continuous are not appropriate for network systems.  Network systems 
should be constructed with connectors rated 600 A (or 900 A) continuous. 
SCL Matl. Std. reference for this page:  6864.17  
All Stock Units:  EA 

 
INSULATED CAP with 5-foot Drain Wire Lead 
Application:  An accessory device 
designed to electrically insulate, electrically 
shield, and mechanically seal  
a bushing insert or integral bushing.  For 
26.4 kV or 5 kV deadbreak, transformer 
and junction box bushings. 
Stock Number:  686411 

 
SHIPPING CAP 
Application:  Replacement shipping cap for 
instances when original cap is lost.  Shipping 
caps are used to keep the mating surface of the 
elbow clean during shipping, storage,  
and handling prior to installation.  It has no 
dielectric properties and is not to be used on 
energized systems. 
Stock Number:  686469 

 
INSULATED PLUG 
Application:  An accessory device designed 
to electrically insulate, electrically shield, and 
mechanically seal an elbow interface. 
Stock Number:  686456 

 
 

 
MULTI-WAY JUNCTION (J-Box) , Four-
Bushing, with Type 160PS Parking Stand Each End  
Application:  An accessory device with four 
interconnected bushings. Center-to-center spacing is 
four inches. 
 

 

 

 

Stock Number:  686730 
 
 

MULTI-WAY JUNCTION (J-Box) , Three-
Bushing, with Type 160PS Parking Stand Each End 
Application:  An accessory device with three 
interconnected bushings.  Center-to-center spacing is four 
inches. 
 

 

 

 

Stock Number:  686732 
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A C C E S S O R I E S ,  B U S H I N G  W E L L S ,  
SEPARABLE CONNECTOR (ELBOW) ,  200  A ,  125  kV  B IL ,  DEADBREAK 

 
General Application:  The accessories on this page are intended to be used in conjunction with 200 A, 125 kV BIL, 
deadbreak separable connector (elbow) kits, Material Standard 6864.15 to construct complete cable connector systems.  
Because of high fault duty, connectors rated 200 A continuous are not appropriate for network systems.  Network systems 
should be constructed with connectors rated 600 A (or 900 A) continuous. 
SCL Matl. Std. reference for this page:  6864.17  
All Stock Units:  EA 
 
BUSHING WELL, Four-Hole 
Clamp Ring, Gasket to Be Field 
Fabricated 
Application:  An 
apparatus bushing 
having a cavity for 
insertion of connector 
component, such as  
a bushing insert. 
Stock Number:  
686433 
 
 
 
 
 
BUSHING WELL, 9-1/2-inch 
Shank 
Application:  An 
apparatus bushing 
having a cavity for 
insertion of connector 
component, such as a 
bushing insert. 
Stock Number:  
686434 
 
 
 
 
 

 
BUSHING WELL, 10-1/2-inch 
Shank, 3/8-inch Stud 
Application:  An 
apparatus bushing 
having a cavity for 
insertion of connector 
component, such as a 
bushing insert. 
Bushing well 
designed to fit in  
a 2.31-inch hole. 
Stock Number:  
686435 
 
 
 

 
BUSHING WELL, 15-inch 
Shank  
Application:  An 
apparatus bushing 
having a cavity for 
insertion of connector 
component, such as a 
bushing insert. 
Stock Number:  
686437 
 
 
 
 
 

 
BUSHING INSERT 
Application:  A connector 
component intended for insertion 
into a bushing 
well designed for use 
with another 
connector 
component, such  
as an elbow. 
Stock Number:  
686430 
 
 
 
FEED-THRU BUSHING 
INSERT 
Application:  An accessory 
device with two electrically 
interconnected bushing 
interfaces that can be installed 
into a bushing well. 
Stock Number:  
686726 
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General Application:  The accessories on this page are intended to be used in conjunction with 200 A, 125 kV BIL, 
deadbreak separable connector (elbow) kits, Material Standard 6864.15 to construct complete cable connector systems.  
Because of high fault duty, connectors rated 200 A continuous are not appropriate for network systems.  Network systems 
should be constructed with connectors rated 600 A (or 900 A) continuous. 
SCL Matl. Std. reference for this page:  6864.17  
All Stock Units:  EA 
 
GROUNDING PARKING BUSHING, 151PS 
Application:  An accessory 
device designed to 
electrically ground and 
mechanically seal a de-
energized power cable 
terminated with an elbow 
and to be installed into a 
type 151PS parking stand. 
Stock Number:  686432 
 
 
GROUNDING PARKING BUSHING, 160PS 
Application:  An accessory 
device designed to 
electrically ground and 
mechanically seal a de-
energized power cable 
terminated with an elbow 
and to be installed into a 
type 160PS parking stand. 
Stock Number:  686463 
 
 

 
INSULATED PARKING BUSHING, 151PS 
Application:  An accessory 
device designed to electrically 
insulate, electrically shield, and 
mechanically seal a power 
cable terminated with an elbow 
and to be installed into a type 
151PS parking stand. 
Stock Number:  686458 
 
 
INSULATED PARKING BUSHING, 160PS 
Application:  An accessory 
device designed to electrically 
insulate, electrically shield, and 
mechanically seal a  
power cable terminated  
with an elbow and to be 
installed into a type 160PS 
parking stand. 
Stock Number:  686462 
 
 
T-SPLICE 
Application:  A receptacle 
connector component for 
connecting a power cable to 
two in-line bushing interfaces, 
so designed that the axes of 
the cable and bushing 
interfaces are perpendicular.  
Hold down bails are required, 
but not included. 
Stock Number:  686420 
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General Application:  The accessories on this page are intended to be used in conjunction with 200 A, 125 kV BIL, 
deadbreak separable connector (elbow) kits, Material Standard 6864.15 to construct complete cable connector systems.  
Because of high fault duty, connectors rated 200 A continuous are not appropriate for network systems.  Network systems 
should be constructed with connectors rated 600 A (or 900 A) continuous. 
SCL Matl. Std. reference for this page:  6864.17 
All Stock Units:  EA 

 
BAIL, special purpose, “T” connector hold down 
assembly 
Application:  Hold down “T” connector to 
apparatus. 
Stock Number:  686560 
 
 
 
 

 
BAILING ASSEMBLY CONNECTORS, special 
purpose, dual elbow hold down assembly 
Application:  Hold down two 
elbows on inline junction and/or 
“T” connector.  To be used in 
conjunction with hold down bails 
provided with elbows. 
Stock Number:  686551 
 
 
 
 
 

 
BAIL, special purpose, deadend plug hold  
down assembly 
Application:  Hold down deadend plug inside 
“T” connector. 
Stock Number:  686561 
 
 
 
 
 
BAIL, special purpose, elbow hold down assembly 
Application:  Hold down deadbreak elbow 
on J-box or transformer bushing. 
Stock Number:  686562 
 
 
 
 
 
 
 
BAIL, special purpose, insulating cap hold  
down assembly 
Application:  Hold down insulating cap, Stock 
Number 686411. 
Stock Number:  686563
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HEAT SHRINK SPLICE KIT,  STRAIGHT,   
110 kV , BIL, Tyco 
Description:  Tyco, 110 kV BIL, straight, heat shrink 
cable splice kits. Cable splices are also known as 
cable joints. 

Application:  Heat shrink splices are used to 
permanently join two like - sized conductors, TRXLPE 
or EPR insulated, tape or flat strap shielded, medium 
voltage cable ends. The current and temperature 
rating of a heat shrink splice is equal to or greater than 
that of the cable for which it is designed. Heat shrink 
splices rated 110 kV BIL are intended for use on 
Seattle City Light's 13.8 kV, 3-wire, delta network 
system. 

 

 

 

Heat shrink kits contain everything that is needed to 
make up a splice, except the connector. Refer to 
Construction Standard 0535.11 for selecting the 
appropriate compression connector for a given cable. 

SCL Matl. Std.:  6873.11 
Stock Unit:  EA 
 

Stock Number 
City Light Application, 
AWG/kcmil 

013055 #1 - 2/0 

013056 350 - 500 

013057 750 - 1000 

 

adhesive-backed 
copper strips instructions 

 

 

red/black triple layer tube 

 

 ground braid 

SRM stress relief mastic 

 

 

spring clamps 

 

 

 

 

red sealant strips  shielding mesh 
 

steel retention clip 
(approx. 2x) 

 

black/green  
wrap-around sleeve 

 

 
stainless steel channels 
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1/0 SOLID AND #1;  2 /C,  XLP MODULAR SPLICE AND REJACKETING KITS 
Description:  Connectors are included in splice kits.  Splices are 25 kV, 150 kV BIL. 
SCL Matl. Std.:  None 
Stock Unit:  EA 

 typical 

Stock  
No. 

City Light  
Cable Range 

Voltage,  
kV BIL Description Approved Manufacturer 

687160 1/0 Sol. & #1, 2/C XLP 25 150 Splice Kit 3M #5451A-CI-21-840 

687163♦ 1/0 Sol. & #1, 2/C XLP 25 150 Long Repair Splice Kit 3M #5451R-CIR-21-840 

012133 Used with 687160 – – Rejacketing Kit♠ 3M SJ-2SS 

012134 Used with 687163 – – Rejacketing Kit for Long Splice♠ 3M SJ-2SSR 

♦ Long repair splice with 6˝ connector. 
♠ For use with 1/0 28 kV jacketed concentric neutral cable. 
 
 
COLD SHINK SPLICE KITS 
Description:  Connectors are NOT included in splice kits. 
SCL Matl. Std.:  6871.4 
Stock Unit: EA typical 
 

Stock  
No. 

Voltage,  
kV BIL 

Cable  
Insulation 
Diameter, in. 

Manufacturer 
Labeled Cable 
Range, kcmil 

City Light  
Cable Range, 
Flat Strap or Drain Wire 

Connector 
Stock No. 

012131 25 150 1.07 to 1.70 250 to 750 350 Al 28 kV CN 650609 

     500 28 kV 677667 

012132 25 150 1.24 to 2.07 500 to 1000 750 28 kV 687630 or 
677371 

     1000 28 kV 677373 
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UNDERGROUND MATERIAL – SPLICES, 15-KV AND 25-KV 
 
 
 

HEAT SHRINK STRAIGHT SPLICES 
Per City Light Material Standard 6871.3 
Note:  For 15 kV Heat Shrink Straight Splices, refer to Stock Catalog 70-16. 
 

Stock 
No. 

City Light Cable 
Range (XLP) 

Mfr's Labeled 
Cable Range Inside Diameter

Voltage 
(kV) BIL Connectors Notes Usage 

687506 #1 – 1/0 2/C #1 – 250 0.90 – 1.20 25 150 650631 Repair (X – Long) URD 

687507 #1 – 1/0 2/C #1 – 250 0.90 – 1.20 25 150 650631 Normal Length URD 

687508 350 2/C – 350 2/C 350 – 500 1.20 – 1.50 25 150 650637 Conc Neutral URD 

687510 #1 – #1 #1 – 250 0.90 – 1.20 25 150 per 6773.8 Cu Tape Network 

687514 350 – 500 350 – 500 1.20 – 1.50 25 150 Cu per 6774.6 Wire or Tape Shield URD & Network

687516 750☼ – 1000☼ 750 – 1000 1.50 – 1.80 25 150 or Al per 6774.7 Wire or Tape Shield URD 

687520 1000 – 1000  –  1.69 – 2.13 69for35 250 included Tape Shield Substation 
 
 Use copper connector Stock No. 677351 for 1000 kcmil cable 
 69 kV for 35 kV cable.  For Salmon Bay Steel 1000 kcmil 35 kV (420 mil) cables in South Sub. 
 See page 70-20 for Stock No. 687554 shim kit necessary when splicing #1 to 350 or 500 kcmil cables with this splice. 
☼ See page 70-21 for Stock No. 687553 shim kit necessary when splicing 350 or 500 kcmil to 750. 
 Also for Sumitomo 750 kcmil compact sector 15 kV cable. 

HEAT SHRINK TRANSITION SPLICES 
Per City Light Material Standard 6871.3 

Stock 
No. 

City Light 
Cable Range 

Mfr's Labeled 
Cable Range Inside Dia., XLP Inside Dia., PILC 

Voltage 
(kV) BIL Connectors Notes 

687130 #1 – 3/0 #4 – 4/0 0.65 – 1.05 0.60 – 1.00 15 110 3 Core Transit  –  

687132 350 – 3/0 250 – 350 0.90 – 1.30 0.85 – 1.10 15 110 3 Core Transit  –  

687134 500 – 500 500 – 750 1.10 – 1.60 1.05 – 1.50 15 110 3 Core Transit  –  

687136 #1 – 350 #1 – 350 0.90 – 1.25 0.85 – 1.20 25 150 See below Network 

687138 350 XLP – 4/0 PILC #1 – 250 0.90 – 1.25 0.85 – 1.20 25 150 See below Network 

687140 350 – 500 350 – 600 1.15 – 1.55 1.15 – 1.40 25 150 See below Network 
 

 For XLP to PILC Cables   For XLP to PILC Trifurcating Transition, 1/C to 3C 
XLP PILC  XLP PILC With Reducing Connector 

#1 to 350 #4 to 3/0  #1-1/0 #1-4/0 HOMAC#SAC4/OR2&#SAC2 
350-500 kcmil 3/0-300 kcmil  350 4/0 HOMAC #SAC350R4/0 

500 kcmil 500 kcmil  350 500 HOMAC #SAC500R350 

HEAT SHRINK CABLE END SEALS 
Per City Light Material Standard 6871.3 

Stock No. City Light Cable Range 
Mfr's Labeled 
Cable Range Inside Dia. Voltage (kV) BIL Connectors 

686611 #1 XLP – 3/0 XLP #4 – 4/0 0.65 – 1.05 15  110 DE – 1/C 

686612 350 XLP – 500 XLP 250 – 350 0.90 – 1.30 15 110 DE – 1/C 

686613 750 XLP – 750 XLP 500 – 750 1.10 – 1.60 15 110 DE – 1/C 

686616 #4 PILC – 3/0 PILC #4 – 4/0 0.60 – 1.00 15 110 DE – 3/C 
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U N D E R G R O U N D  M A T E R I A L  -  S P L I C E  C O N N E C T O R S  A N D  C L O T H

CONNECTORS, Aluminum, Straight  Spl ice

Application:  Suitable for heat shrink or cold shrink primary splices.
For aluminum to aluminum or aluminum to copper conductors.

Stock
No.

Stock
Unit

Ci ty Light
Cable Range

Approved Manufacturer  and
Catalog No.

Mat l .
Std.

687624 EA 750 Al Elastimold, 650SC-0360 none
687630* EA 750 CCR, Cu See Stock Catalog page 65-17 none
687622 EA 500 Elastimold, 650SC-0320 none
687619 EA 350 Stranded Elastimold, 650SC-0300 none
687620 EA 300 Compressed Elastimold, 650SC-0290 none
* Stock No. 687630 also shown on page 65-17.  This connector is tinned copper.

SPLICE,  600 Volt ,  Oi l  Block

Application:  For 500 kcmil PILC to 500 kcmil poly, copper.
Order:  Minimum order quantity is 75.

Stock
No.

Stock
Unit

Approved Manufacturer  and
Catalog No.

Mat l .
Std.

687530 EA Raychem, LVS-181-SCL none

CLOTH, Spl ice Protect ion

Application:  Temporary covering for splices.

Stock
No.

Stock
Unit

Approved Manufacturer  and
Catalog No.

Mat l .
Std.

580735E FT No-Ox-Id, 4 none
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C A B L E  S E A L I N G  A N D  S H I E L D  A D A P T E R  K I T S  
 
CABLE ACCESSORY SEALING KIT for Jacketed, Round Wire Concentric Neutral Cable 
Description:  Kit includes cold shrink sealing tube, mastic sealing strips, and printed instructions. 
Application:  Kit provides a reliable means of sealing the jacket end of round wire concentric neutral power cables where 
elbows or other cable accessories are installed. 
SCL Matl. Std.:  none 012687 
SCL Std. File:  6872.00 
Stock Unit:  EA 

Stock  
No. 

Application Range 
Diameter, in. 

3M Catalog  
Number 

Cable  
Application 

012687 0.95 to 1.94 8452 #2 to 2/0 AWG, 28 kV 
 

SHIELD ADAPTER KITS for Flat Strap, Tape, or Drain Wire Shielded Cable 
Description:  Kits include cold shrink sealing tube, mastic sealing strips, printed instructions, a constant force spring, semi-
con tape, and ground braid with bleed wire.  Standard adapter kits contain an L-shaped (single tail) braid and a 5/8″ wide by 
3/4″ diameter constant force spring.  High fault duty adapter kits contain a U-shaped (double tail) braid and a 3/4″ wide by 1-
1/2″ diameter constant force spring. 
Application:  Shield adapter kits are designed to accommodate the grounding of accessories installed on conventional tape, 
drain wire, and flat strap shielded power cable.  Adapter kits provide cable jacket-to-accessory sealing and grounding.  
Standard shield adapter kits have a ground fault current capacity limit of about 3,000 A (for 30 cycles).  High fault duty shield 
adapter kits have a ground fault current capacity limit of 12,000 A (for 30 cycles). 
SCL Matl. Std.:  none  
SCL Std. File:  6872.00 012662 
Stock Unit:  EA  
  

Stock  
No. Description 

Application Range 
Diameter, in. 

3M Catalog  
Number Cable Application 

012662 standard fault duty 0.83 to 1.64 8460 #2 AWG to 250 kcmil, 15 kV 
    #2 AWG to 250 kcmil, 28 kV 
    #8 AWG, 27 kV, Kerite 
686512 high fault duty 1.27 to 2.17 8461-HSG-W 350 to 1000 kcmil, 15 kV 
    350 to 750 kcmil, 28 kV 

 

CONSTANT FORCE SPRINGS 
Description:  Constant force springs (also known as clock springs) are manufactured special by the 3M Company. 
Application:  Constant force springs are available as stock items in the event the springs that are included in adapter kits 
are lost, damaged, or the wrong size.  
SCL Matl. Std.:  none typical 
SCL Std. File:  6872.00 
Stock Unit:  EA 

Stock  
No. 

Width,  
in. 

Outside 
Diameter,  
in. 

Application Range, 
Cable Jacket 
Diameter, in. 

3M Catalog  
Number Cable Application 

686514 5/8 3/4 0.80 to 1.50 CFS-.80/1.50 #1 to 3/0 AWG, 15 kV  
     #8 AWG, 27 kV, Kerite 
686516 5/8 1 1.00 to 2.20 CFS-1.00/2.20 350 to 500 kcmil, 28 kV 
     350 to 750 kcmil, 15 kV 
012127 5/8 1-1/2 1.50 to 3.00 CFS-1.50/3.00 750 to 1000 kcmil, 28 kV 
     1000 kcmil, 15 kV 
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U N D E R G R O U N D  M A T E R I A L  -  S P L I C E S ,  1 5 - k V

HEATSHRINK, 3 OR 4 WAY WYE SPLICE
15 kV, 110 kV BIL
SCL Matl. Std. 6871.3
See Stock Catalog page 65-18 for connectors.
See entry below for shim kits.
Stock Unit:  EA

Stock No. Item
Main Cable

Range
Tap Cable

Range
Main Dia.

Min-Max, In.
Tap Dia.

Min-Max, In.
687540 3 way Splice #2 to 350▲ #2 to 350▲ 0.65 to 1.05 0.65 to 1.05

687545 ♣4 way Mod. kit #2 to 350▲ #2 to 350▲ 0.65 to 1.05 0.65 to 1.05

687541 3 way Splice 250 – 750 #2 – 750 0.95 to 1.45 0.65 to 1.45

687546 ♣4 way Mod. kit 250 – 750 #2 – 750 0.95 to 1.45 0.65 to 1.45

011909 3 way Splice 750 – 1000 #1 – 250 1.05 to 1.70 0.65 to 1.05
♣ Modification Kits are used when making a 4-way splice.
▲ The diameter over the insulation must be less than 1.05".

SHIM KITS for 3 or 4 Way Wye Splices and Straight Splices
Shim Kits are used to increase the insulation diameter of a cable, allowing it to fit in the use range of a standard
splice kit.
SCL Matl. Std. 6871.3
Stock Unit:  EA

Stock No. Item Usage

687551 Shim Kit "Shim 1" For 3/0 as the smaller main leg (250 to 750 kcmil) in HVSY 1523 wye
splice, Stock No. 687541.

687553 Shim Kit "Shim 3" For 500 kcmil Cu to 750 kcmil Al in HVS 2523S straight splice, Stock No.
687516.

687554 Shim Kit "Shim 4" For cable sizes smaller than 350 kcmil (350 to 500 kcmil) in straight
splice, Stock No. 687514.

See Raychem catalog, page 48 for other applications.
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U N D E R G R O U N D  M A T E R I A L  -  T E R M I N A T O R S  
 
 
COLD SHRINK TERMINATORS 
Description:  All terminations are rated 35 kV.  Refer to 
SCL Construction Guideline U5-26.20 for selecting 
appropriate Stock No. for a given cable size.  
SCL Matl. Std.:  6865.10 

 
Stock  
No. 

Insulation OD 
Range, in 

Stock  
Unit 

686531 0.64-0.90 EA 
686532 0.83-1.53 EA 
012125 1.05-1.80 EA 
686534 1.10-1.65 KT £ 
012126 1.53-2.32 EA 
£ Each kit contains three terminators. 

 
 
WIPING SLEEVE TERMINATORS 
Description:  PATR 1701.  Centerline 4-3/4″ bolt 
circle, 6 each, 7/16″ holes. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock  
No. 

G&W  
Catalog No. 

686240 WS 41 
 

 
HEAT SHRINK TERMINATORS 
Description:  Connector not included, see Material 
Standard 6772.00 for connector. 
SCL Matl. Std.:  6865.10 
Stock Unit:  EA 

 

Stock  
No. 

Insulation OD 
Range, in kV 

686521 0.80 - 1.25 05 

686522 1.10 - 1.65 15 

686526 0.85 - 1.40 25 

686527 1.25 - 1.80 25 

686528 1.10 - 1.70 25 

686536 1.60 - 2.45 35▲ 

686538 1.97 - 2.56 35‡ 

▲ For Birmingham Steel line. 
‡ 46 kV termination for 1000 kcmil 35 kV cable at 

South Sub for Birmingham Steel service.  Old 
Raychem catalog number HVT-4604 is OK to use. 
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THE NEXT PAGE (70-24) RESERVED FOR FUTURE USE.

U N D E R G R O U N D  M A T E R I A L  -  T E R M I N A T I O N S

TERMINATIONS, G & W SLIP-ON
Table  1

Stock
No.

Voltage,
kV BIL Cable Range Mounting

Connector
Included

Accessory
Kit

Included

Aerial Lug
Included and
Kit Cat. No.

G&W
Termination
Kit Cat. No.

686482 27 150 #1 to 4/O Al-Cu 5-7/8" Flange #1 A K-2 #6-4/0 eye bolt PATR 1802

686461 27 150 350 to 750 Al-Cu 6-5/8" Flange none K-3 #2-500 Al
(A5076-190A)

PATR 1873

686480 27 150 #1 to 4/O Al-Cu Pole #1 Al K-2 #6-4/0 eye bolt PATR 1802

686484 27 150 350 to 750 Cu
& 350 to 500 Al

Pole none none #2-500 Al
(A5076-190A)

PATR 1872

686479 13.8 110 #1 to 4/O Al-Cu 4-3/4" Flange #1 Cu K-1 #6-4/0 eye bolt PATR 1701

686471 13.8 110 350 to 750 Cu
& 350 to 500 Al

5-7/8" Flange none K-2 #2-500 Cu
(A5076-190)

PATR 1772

CONNECTORS FOR G & W SLIP-ON TERMINATORS
Table  2

Stock No. Cable Size G & W Cat.No. Burndy Die T & B Die
Use with G & W

Terminations
686103 #1 Cu A5087-24 U1CRT 37 PAT 1802,
686113 #1 Al A5088-24 243 50 PATR 1701, or
686106 3/0 Cu A5087-27 U27RT 50 PATR 1802

686125 350 Comp Cu A5087-5 U31RT 71
686146 350 Comp Al A5088-5 U31RT 87
686138 350 Str. Al A5088-4 U31ART 87 PAT 1872,
686128 500 Cu. A5087-10 U34RT 87 PATR 1873, or
686130 750 Str. Cu A5087-15 U3ART 106 PATR 1772
686143 750 Str Al A5088-15 C39ART 125
686145 750 Comp Al A5088-16 C39ART 125

ACCESSORY KITS
Accessory kits are for: 1. Grounding drain wire or copper tape cable shields or

2. Centering concentric neutral type cables in terminator.
Table  3

Stock No.
Cable Jacket O.D., In.
(Not Insulated O.D.) G & W Catalog No.

686150 0.813 to 1.187 K-1
686152 0.937 to 1.437 K-2 (250 kcmil max.)
686154 1.187 to 1.625 K-2 (500-750 kcmil max.)
686156 1.500 to 2.187 K-3

Notes for G & W Terminators:
1. The wire range for the terminator is greater than what is indicated here however, City Light stocks connectors only in the range

indicated.
2. If no connector is indicated, or if a different wire size is required, select the proper connector from Table 2.
3. If no accessory kit is included, or a kit for a different cable jacket O.D. is required, select the proper accessory kit from Table 3.
4. Flange mount terminators have 6-7/16" bolt holes. The bolt circle is listed before the word "Flange".
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H A N D H O L E S  A N D  A C C E S S O R I E S  
 
 

CONCRETE HANDHOLE,  w i th Cover ,  “233” 
Description:  Precast 
concrete secondary handhole 
with galvanized slip resistant 
cover.    

SCL Matl. Std.:  7203.08 

Stock Unit:  EA 

Stock  
No. 

Size,  
W x L x D, ft 

720388 2 x 3 x 3 
 
 
 
 
 
 
 
CONCRETE HANDHOLE,  Riser ,  and Cover 
Description:  Precast 
concrete secondary and 
streetlight handholes 
are used with 
galvanized slip resistant 
covers.  Extension and 
cover are available 
separately. 

SCL Matl. Std.:  7203.10 

Stock Unit:  EA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Stock  
No. Item 

Size,  
W x L x D, in 

012978 handhole only 17 x 28 x 12 

720402 extension 17 x 28 x 12 

012660 cover, “Electric” 17 x 28 

012979 cover, “SL” 17 x 28 

012945 handhole with cover 14 x 19 x 12 
 

 
F IBERGLASS OR COMPOSITE HANDHOLE,  
Riser  and Cover 
Description:  
Handhole and 
cover.  Order as 
separate items. 

SCL Matl. Std.:  
7203.12 

Stock Unit:  EA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Stock  
No. Item 

Size,  
W x L x D, in 

720393‡ handhole 17 x 30 x 26 

720397 cover 17 x 30 

720394 handhole 17 x 36 x 18 

720399 cover 17 x 36 

‡ Some manufacturers may provide two 12-inch-
high stackable units to obtain the required depth.  
Depth may vary 24 to 26 inches. 
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UNDERGROUND MATERIAL
PRIMARY METERING, TRANSFORMER AND J-BOX ENCLOSURES AND ALLEY CANS

ENCLOSURE, Transformer, Fiberglass
For installation of 26 kV distribution transformers on existing 4 kV pads.
Stock Unit:  EA

Stock No. Dimensions Manufacturer and Cat. No.
720475 42” x 42” x 54” High Western Power Products 42-2-EB

ENCLOSURE, Junction Box, Stainless Steel
Per CL Matl. Std. 7205.1 (Stock No. 682890 only)
Stock Unit:  EA

Stock No. Dimensions Application Mfgr. & Cat. No.
682890 22” x 36” x 36” High One Single-Phase

26 kV J-Box –

682899 44” x 60” x 35” High Three 3Ø
26 kV J-Boxes

Shallbetter
SSED-315/2532858NJM-SS

PRIMARY METERING CABINET, Pad Mount
27 kV, with 200 Ampere Bushing Wells
Per CL Matl. Std. 6828.8
See U10-5.2.1 for pad and grounding.
Stock Unit:  EA

Stock No. Dimensions
682893 66” W x 60” D x 66” H

CAN, Alley
Weatherproof and Galvanized
Shop Made per CL Drawing B-909
Stock Unit:  EA

Can and Lid Replacement Cover Only

Stock No.
Dimensions
H x W x D Stock No.

Dimensions
H x W

686855 12” x 12” x 8” 012271 12” x 12”
686860 24” x 16” x 8” 012272 24” x 16”
686865 30” x 16” x 10” 012273 30” x 16”
686870 36” x 18” x 12” 012274 36” x 18”
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V A U L T  C O V E R S  A N D  A C C E S S O R I E S  
 
 
 
 
 
 
 
 
 
VAULT GRATINGS AND COVERS 
Application:  Frame and cover assemblies are used to construct 
the means for entering and exiti ng underground vaults located in 
pedestrian sidewalks, side streets, or arterials and highways.  Refer 
to Material Standard 7204.70 for more information. 

Use with Frame 

Stock  
Number 

Stock  
Unit 

Nominal 
Daylight 
Opening,  
in Description 

Load- 
ing 

UV Cat. Number  
or SCL  
Stock Number Notes 

Material 
Standard 

720229 ST 30 x 42 double cast iron grate,  
for replacement only 

H-20 3042-E-HG grate without hinges or  
frame (35  x 48  outside  
grate size) 

none 

720230 ST – hinge plate with pin only  
for Stock No. 720229 

H-20 3042-E-HG used in sets of 4 which 
consists of 2 left and 2  
right 

none 

720224 EA 42 dia. solid polymer cover,  
non-skid 

H-10 720461 or 
720465 or 
012753 

for use in sidewalk only,  
44-1/2  OD of cover 

none 

720226 EA 42 dia. vented cover, cast iron H-20 720461 or 
720465 or 
012753 

44-1/4  OD of cover 7204.70 

720466 EA 42 dia. solid cover, cast iron H-20 720461 or 
720465 or 
012753 

44-1/4  OD of cover 7204.70 

720550 EA 58-5/8 
square 

sidewalk grating, steel, 
Gary type 

side-
walk 

– – 7204.3 

 
 

ROUND VAULT FRAMES 
Application:  Use with nominal 42” round covers, 
Stock Numbers 720226, 720466 or 720224. 
SCL Matl. Std.:  7204.70 
Stock Unit:  EA 

Stock  
Number 

Daylight Opening, 
in Lugs Loading 

Use with Cover  
or Grating 

720461 42-1/2 dia. 4 H-20 all 42  covers 
012753 42-3/4 dia. 8 H-25 all 42  covers 
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V A U L T  A C C E S S O R I E S  
 
 
 

SUMP PUMP GRATING 
Application:  For use in underground vaults.  
SCL Matl. Std.: none 
Stock Unit:  EA 

 
Stock 
Number Size, in 
720228 15-1/4 x 21-5/8 x 1 

 
PULLING IRON 
Application:  For cast-in-place and in-building vaults. 
Description:  Stainless steel, 40,000 lbs ultimate, 7/8-inch 
diameter rod. 
SCL Matl. Std.: none 
Stock Unit:  EA 

 
 
 

Stock 
Number 

UV Catalog 
Number 

720235 5180150 

 
PULLING IRON FORMS 
Application:  Rubber form for cast-in-place and in-
building vaults.  Forms available from SCL vault inspector. 
SCL Matl. Std.: none 
Stock Number:  none 
 
 
 
 
 
 

COVER 
Application:  Polystone cover to place over recessed  
in-floor pulling irons. 
SCL Matl. Std.: none 
Stock Unit:  EA 
 

Stock 
Number 

UV Catalog 
Number 

720236 5580130 
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U N D E R G R O U N D  M A T E R I A L  -  N E T W O R K  S E C O N D A R Y  B U S  M A T E R I A L S  
 

 
 

BUS BARS,  Copper,  Vaul t  Type 
Description:  1/4-inch thick. 
SCL Matl. Std.:  6303.00 
Stock Unit:  EA 

 

 

 
Stock  
No. 

Size,  
in. 

679757 36 x 4 

679760 48 x 4 

679762 28 x 4 

679763 51 x 6 

679764 62-1/2 x 6 
 

RACK, Secondary Bus Insulator  
SCL Matl. Std.:  6968.1 
Stock Unit:  EA 
 
 
 

 

Stock  
No. 

Dimensions,  
in. 

Working 
Space 

696832 14-1/2 x 29-1/2 normal 

696836 9-1/2 x 29-1/2 limited 
 

INSULATOR, Bus Bar  Support  
Application:  For underground vaults. 
Stock Unit:  EA 

 

 

 

 680856 690880 

Stock  
No. Application 

Matl.  
Std. 

690856 phase bus 6908.1 

690880 neutral bus 6908.0 
 
 

 
INSULATOR BASE,  Neutral  Bus Support  
Application:  For underground vaults. 
SCL Matl. Std.:  6908.2 
Stock Unit:  EA 
Stock No.:  690882 
 
 
 

  
BRACKET,  Insulator ,  Aluminum 
Application:  For integral web bus, alloy A356-T6. 
SCL Matl. Std.:  6808.11 
Stock Unit:  EA 
 
 
 
Stock  
No. 

For Use with  
Bus Size, in. 

Size 
No. 

690862 8 x 8 2 
 

PLATE,  Insulator  
Application:  For integral web bus. 
SCL Matl. Std.:  6808.7 
Stock Unit:  EA 
 
 
 
Stock  
No. 

For Use with  
Bus Size, in. Size, in. 

680874 8 x 8 12 x 8 x 3/4 
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U N D E R G R O U N D  M A T E R I A L  
N E T W O R K  S E C O N D A R Y  B U S  M A T E R I A L S  

 

PLATE, Mounting,  Insulator to Rai l  
Application:  For integral web bus. 
Size:  9  x 7-1/4  x 1/2  
Stock No.:  680802 
Per SCL Matl. Std.:  6808.9 
Stock Unit:  EA 680802 

PLATE, Bus Tie Switch Connector Plate 
Description:  Shop made. 
Stock No.:  010467 
Per SCL Matl. Std.:  6808.12 
Stock Unit:  EA 

 010467 

CLAMP, Beam, for  1-5/8  Wide Channel  
Application:  To mount IWCB, C. T.’s and to rack 
cable. 
Stock No.:  680806 
Per SCL Matl. Std.:  none 
Stock Unit:  EA 
 
 680806 
 
Manufacturers and Catalog Numbers: 

Power  
Strut 

Super  
Strut Unistrut Wesanco 

PS2652 U501 P2785 W-5709 
E/G 

 

 

PLATE, Connector,  8   and 6  IWCB to 
Cable 
Stock No.:  680860 
Per SCL Matl. Std.:  6808.6 
Stock Unit:  EA 
 
 
 
 680860 

PLATE, Connector,  CT Mounting 
Stock No.:  680885 
Per SCL Matl. Std.:  6808.8 
Stock Unit:  EA 
 
 
 
 680885 

TIE,  Anchor to Rai l ,   For IWCB Bus 
Stock No.:  680800 
Per SCL Matl. Std.:  6808.9 
Stock Unit:  EA 
 
 
 
 

 680800

 

RAIL,  Tie to Mounting Plate,   For IWCB Bus 
Stock No.  680801 
Per SCL Matl. Std.:  6808.9 
Stock Unit:  EA 
 
 680801 
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C A B L E  S U P P O R T  M A T E R I A L S  -  N E T W O R K  

 
BRACKET ASSEMBLY,  Vert ical  Cable Support  

Description:  Custom fabricated steel bracket assembly.  
Non-ceramic cable support assembly (consisting of a 
stainless steel clamp set and a thermoplastic cushion) is 
issued as a separate item. 
Application:  To provide a means to secure heavy primary 
cable to network transformers with G&W Electric Co. type 
PATR terminators.  Refer to Seattle City Light Construction 
Guideline NSP-270. 
SCL Material Standard:  6880.00 
Stock Unit:  EA 
Stock Number:  012468 
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UNDERGROUND MATERIAL 
SUMP PUMPS AND ACCESSORIES 

 
SUMP PUMPS, Submersible, Cast Iron  
Per SCL Material Standard 7392.8 
Stock Unit:  EA 

Stock No. HP Discharge Size Fuse Notes 
739290 0.5 2" Use 20 amp fuse # 683158 

 

SUMP PUMP ACCESSORIES  

Stock 
No. 

Stock 
Unit Description 

739404 EA CLAMP, 1-1/16" - 2" stainless steel, for hose & pipe - Tridon # H-24. 

739406 EA CLAMP, 2-1/16" to 3" stainless steel, for 1-1/4” & 2" sump pump discharge, Tridon HSS 
40. 

739407 FT HOSE, vinyl, 2.165" I.D., 0.0669 wall thickness, Vinylflow VF 200, for 1-1/4" pump. 

739408 FT HOSE, vinyl, 2.598" I.D., 0.0787 wall thickness, Vinylflow VF 250, for 2" pump. 

739409 FT HOSE, PVC, 1-1/4” flexible. For sump discharge. Ryan-Herco Cat. No. 1018.012. 

739410 FT HOSE, PVC, 2” flexible. For sump discharge. Ryan-Herco Cat. No. 1018.020. 

739405 EA PRESSURE SWITCH, for 2" discharge pump, Hydromatic 14974 – 001 – 5. 

739411 EA SWITCH, sump pump, “OIL Smart”, NUTEC MODEL 119505  120V custom.  For use 
instead of 739405 pressure switch where the possibility of pumping oil out of the vault 
exists. 

 
 
BRICK, CONCRETE, 2" x 4" x 8"  
Used to raise sump pumps off floor and to adjust elevation of hatch frames on vaults. 
Stock Unit:  EA 
Stock No. 720130 
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UNDERGROUND MATERIAL 
SUMP PUMP ACCESSORIES 

 
PIPE FITTINGS, DWV, SCH. 40 PVC 
Used for pump discharge pipes in vaults 
Per C. L. Spec. 7100.0 
Stock Unit:  EA 
 
Stock No. Type Size Joint 
710101 Elbow 90 1-1/4" IPS S x S 
710116 Elbow 90 2" IPS S x S 
710117 Elbow 90, Long turn 2" IPS S x S ...................... 

 
710100 Elbow 45 1-1/4" IPS S x S 
710114 Elbow 45 2" IPS S x S .............................................................. 

 
 
710118 TEE, Sanitary 1-1/4" IPS S x S 
710110 TEE, Sanitary 2" IPS S x S ....................... 

 
 
 
 
710127 Adapter and 

Plug, Cleanout 
1-1/4" IPS FIPT x S 

MIPT 
710128 Adapter, Cleanout 2" IPS FIPT x S 
710123 Plug, Cleanout 2” IPS MIPT ............................................... 

 
 
710112 Adapter, M 2" IPS MIPT x S ............................................ 

 
 
 
 
710122 TEE, Cleanout 2” S x FIPT x S .................................................................. 

 
 
710124 Bushing, Flush Reducer 2” x 1-1/4” S x S 
710129 Bushing, Flush Reducer 1-1/2” x 1-1/4” S x S .......................................... 

 
 
714079 Valve, Check, Plastic Flapper, PVC 1-1/4" S x S 
714077 Valve, Check, Union Type, Plastic 

Flapper, PVC 2"  S x S 
......................................................... 

 
 

 Definitions  
DWV = Drain, waste & vent (plumbing) fittings IPS = Iron pipe size S = Slip fitting (for gluing) 
FIPT = Female iron pipe thread MIPT = Male iron pipe thread  

 
THE NEXT PAGE (70-35) RESERVED FOR FUTURE USE. 

 

 
ADAPTER            PLUG 
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UNDERGROUND MATERIAL, FIRE PROTECTION CONTROL CABINET
CABINET, Fire Protection Control - For spot networks
Complete, assembled fire protection control cabinet including the components shown below.
Shop made per C. L. Dwg. DU-770
Stock Unit:  EA
Stock No.  682897

FIRE PROTECTION SYSTEM COMPONENTS
Stock Unit:  EA,  ∆Except for 682630, which is FT
Stock
No. Item Description

Approved Mfgr.
(NO Substitutions)

682601 Enclosure NEMA Type 4, 30”H x 24”W x 10”D, ANSI gray
682602 Panel 27” x 21” white. (For Stk. No. 682601) Hoffman A30P24 or equal
682603 Socket assy. light fixture Crouse Hind Vaportight VXH15
682604 Capacitor Poly film, radial lead, 400V Mepco C-280 MAF/A 100K
682605 Resistor 1 Megohm, 1 Watt Carbon Comp. or metal film
682606 Block, Fuse Barrier type, 1 to 30 Ampere Bussman 2610
682607 Fuse, power 3 Amp, 600V CL K5 Bussman N0S3, Gould-Shawmut OTS3
682609 Fuse, power 10 Amp, 600V CL K5 Bussman N0S10, Gould-Shawmut OTS10
682610 Relay Type HEA GE 12HEA61C238X2
682611 Bracket assy. HEA assy. Half is 6-1/2” x 4-3/4”;

Half is 5” x 3-1/4” x 7/8”
Mounting from SS hinge stock

682612 Latch assy. HEA bracket mtg., shear steel to
2” x 8-1/2”. 90 degree bend to
7-3/8” x 1-1/8”. Shear hinge stock to 2”

Per C. L. Dwg. DU769, Rev. 4 of 3-6-91

682614 Terminal
block

6 position Cinch Jones 6-141

682615 Test Switch assy ldbl w/4 single pole switches, no barriers. 9-1/2” base assy, front wired w/ cover
682618 Resistor 12 Ohm, 12 Watt  wirewound Ohmite B12-J12R
682619 Rectifier,

silicon
60 Amp R6 Diodinc 6A10

682625 Receptacle.
indicator lamp

Oil tight w/ solder terminals 1-1/16” hole mtg. for stovepipe lens

∆682630
(per FT)

Wire, flame
resistant

#14 AWG, 41 strand, type SRML, 600 V braided glass insul., black

682631 Cover,
indicator lamp

Oil tight, stove pipe style, clear
backfrosted lens

Dialight 125-117-403

682633 Adapter Light fixture mtg. w/ gasket Hubbell VAP
682637 Terminal mtg.

panel
Shear steel to 27” x 3/4”, locate & slot (2) 3/8” x 11 holes,
90 degree bend to 8” x 1-3/4”.

682638 Globe, clear for 150 watt lamp Hubbell VG-15
682639 Guard Light fixture, for 150 W lamp Hubbell VGC-15
682640 Light fixture Waterproof, for 150 W lamp Carlon E962E
682641 Globe Clear Glass, for waterproof light fixture,

for 150 W lamp
Carlon E960GLB

682646 Capacitor.
AC-DC

30 µF, 330 VAC 440 VAC dual rated
class style P, 4-3/4” Al.

GE 97F5023

682647 Bracket Capacitor mounting, 4-3/4”, Al. GE 295A6016P3
765845 Heat Sensor Hermetically sealed, for 1/2" conduit

knockout, 225 degrees F closing
Fenwal " Detect-A-fire" 27121-0-225

See page 30-9 for 240/480 V Pri. 120/240 V Sec. 250 VA  transformer to be field installed if vault service voltage is 277/480.
(Stock No. 682608)
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F A U L T  I N D I C A T O R S  A N D  C A T H O D I C  P R O T E C T I O N  
 

 

OVERHEAD FAULT INDICATORS 
Description:  Fixed trip, single-phase overhead fault indicator.  Unit resets itself after 4 hours.  
Units may also be manually reset with test/reset magnet, stock number 013006. 
Application:  Fault indicators are intended for semi-permanent installation on 26.4 kV, three-
phase, bare, overhead, distribution conductors for the purpose of aiding crews with locating 
faults.   

Fault indicators are intended for installation at the following locations:  mid-point of the feeder 
near switches, feeder “getaways,” underground dips, un-fused laterals and 3/4 point on long 
feeders. 

Fault indicators may be installed alone on one conductor or in sets of three on a circuit. 

SCL Matl. Std.:  6850.00 
Stock Unit:  EA 
Stock Number:  765872 

 

TEST/RESET MAGNET 
Application:  Used on the end of a hot stick to manually test or reset overhead fault 
indicator, Stock Number 765872. 
SCL Matl. Std.:  6850.00 
Stock Unit: EA 
Stock Number:  013006 

 

CATHODIC PROTECTION UNITS 
Application:  Padmount transformers and switches. 
SCL Matl. Std.:  none 
Stock Unit: EA 

Stock Number Description Manufacturer and Catalog No. 

688001 120 VAC control unit and 3 anodes Fargo CM1K120A 

688005 277 VAC control unit and 3 anodes Fargo CM1K277A 
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H A Z E L T I N E  N E T W O R K  R E P O R T I N G  S Y S T E M  C O M P O N E N T S  
 

Stock  
No. 

Stock 
Unit Item Description 

Manufacturer’s  
Catalog No. 

013087 KT NETWORK PROTECTOR 
MASTER RELAY KIT 

For Westinghouse style CM22 and Richards type 
313NP; includes communication interface cable 

DigitalGrid DG-6001 KT-1 

687701 EA TRANSMITTER, “Type O3”, 
RMS, microprocessor 
programmable 

For installation outside the network protector BAE 2778 

012392 EA SWITCH, 15A, roller lever For de-energizing transmitter Honeywell Micro Switch  
BZ-2RW82-A2 

687717 EA INTERFACE cable harness 
for 687701 (“Type O3”) 
transmitter 

Connects outside mounted transmitter to network 
protector 

BAE 2801 

012167 EA AUXILIARY CABLE 
HARNESS 

For external data inputs DigitalGrid DG-210 

687720 EA SENSOR, load current 
transformer 

3 required per network transformer BAE 2358 

012498 KT CURRENT TRANSFORMER 
KIT 

Includes 3 current transformers DigitalGrid DG-400KT 

012122 EA SENSOR, temperature, 
analog 

Monitors temperatures in vaults and transformers DigitalGrid DG-500 

012473 EA SENSOR, fluid Detects the presence of water or oil in underground 
vaults 

Advanced Control 
Technology S05010BBB0T

687725 EA RACK, support for “Type O1” 
and “Type O2” transmitters 

City Light shop made SCL Matl. Std. 7206.3 

687730 EA TRANSFORMER, auto 277/125 V, 100 VA 1 phase (also see p 30-9) SCL Matl. Std. 6877.3 
687745♥ EA PROGRAM BOARD, red 45 kHz  Use with Stock No. 687710 transmitter BAE 125738 (RED) 
687750♥ EA PROGRAM BOARD, blue 50 kHz  Use with Stock No. 687710 transmitter BAE 125738 (BLUE) 
687762♥ EA PROGRAM BOARD, yellow 62 kHz  Use with Stock No. 687710 transmitter BAE 125738 (YELLOW) 
687700 EA TRANSMITTER, “Type O2”, 

RMS 
Microprocessor programmable; for installation 
inside the network protector 

BAE 2777 

012495 EA TRANSMITTER Provides network protector status info DigitalGrid DG-2000 
012496 KT TRANSMITTER KIT for GE 

style network protectors 
Includes Stock No. 012495 (transmitter), 012498 
(current transformers), 012499 (mounting 
hardware kit), and 012167 (aux. cable harness) 

DigitalGrid DG-2000KT-
1AUX 

012497 KT TRANSMITTER KIT for 
Westinghouse style network 
protectors 

Includes Stock No. 012495 (transmitter), 012498 
(current transformers), 012500 (mounting 
hardware kit), and 012167 (aux. cable harness) 

DigitalGrid DG-2000KT-
2AUX 

687716 EA INTERFACE cable harness  
for 687700 transmitter 

Connects inside mounted transmitter to network 
protector 

BAE 2802 

687726 KT MOUNTING HARDWARE KIT For mounting Stock No. 687700 transmitter inside 
Cutler-Hammer network protector 

BAE 2788 

012500 KT MOUNTING HARDWARE KIT For mounting Stock No. 012495 DigitalGrid 
transmitter inside Westinghouse network protector 

DigitalGrid DG-020-2 

687727 KT MOUNTING HARDWARE KIT For mounting Stock No. 687700 transmitter inside 
GE network protector 

BAE 2789 

012499 KT MOUNTING HARDWARE KIT For mounting Stock No. 012495 DigitalGrid 
transmitter inside GE network protector 

DigitalGrid DG-020-1 

♥ Used only with old model transmitter, Stock No. 687710.  Limit purchases to support maintenance of old model 2391 only. 
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C A B L E  S U P P O R T  M A T E R I A L S  -  U N D E R G R O U N D  
B R A C K E T S ,  R A C K S  A N D  H O O K S  

 
 
RACK, Conduit  Support ,  “Strut”  (Channel )  
SCL Matl. Std.:  none 723510 
Stock Unit:  FT (10-foot lengths) 
  
     Approved Manufacturers 
Stock  
No. 

Height x 
Width, in Gauge Finish Holes, in 

B-Line/ 
Cooper 

Eristrut/ 
Erico 

Superstrut/ 
T&B 

Unistrut/ 
Tyco Wesanco 

723505 13/32 x 
13/16 

19 coated steel without holes B72- 
GRN-120 

– – P7000- 
GR-10 

W-700  
GR 10 

723506 13/16 x  
1-5/8 

12 hot dip galv. 
steel per 
ASTM A123 

without holes B52- 
HDG-120 

– B-1200- 
10-HDG 

P3300- 
HG-10 

W-900  
HD 10 

723510 1-5/8 x  
1-5/8 

12 hot dip galv. 
steel per 
ASTM A123 

9/16 x 7/8 or 
1-1/8 slots on  
2 centers 

B22SH-
HDG-120 

A12H 
1000HD 

A-1200-HS-
10-HDG 

P1000 T- 
HG-10 

W-200SS
HD 10 

723502 1-5/8 x  
1-5/8 

12 aluminum 9/16 x 7/8 or 
1-1/8 slots on  
2 centers 

B22SH- 
AL-120 

A12H 
1000AL 

A-1200-HS-
10-AL 

P1000 T- 
EA-10 

W-200SS
AL 10 

          

See page 70-44 for conduit pipe clamps for use with strut. 
 
 
 
RACK, Underground Cable 
Application:   for underground vaults 
SCL Matl. Std.:  7216.7 
Stock Unit:  EA 

Stock No. 
No. of  
Holes Length, in 

721662E 08 15 
721664E 14 24 
721666E 18 30 

 

 
 
HOOKS, Cable Rack,  Steel ,  Epoxy Paint  
F inish 
Application:   for general use 
SCL Matl. Std.:  none 
Stock Unit:  EA 
 
 

Stock No. Length, in 
Approved 
Manufacturers 

720619E 04 Richards SRA-4 
720620E 07 Richards SRA-7 
720621E 10 Richards SRA-10 
720623E 14 Richards SRA-14 

 
 
HOOKS, Cable Rack,  Steel ,  Galvanized 
Application:   for general use 
SCL Matl. Std.:  7206.2 
Stock Unit:  EA 

Stock No. Length, in 
720625E 04 
720626E 07 
720629E 10 
720631E 14 
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C A B L E  S U P P O R T  M A T E R I A L S  –  U N D E R G R O U N D  

INSULATOR, THERMOPLASTIC, Cable Support Assembly 
Description:  One-piece, split thermoplastic 
cushion, stainless steel clamp with stainless steel or 
silicon-bronze bolt, split ring lock nut, and hex nut. 
Cushion is UV resistant and flame retardant.  Each 
insulator assembly to be individually packaged in a 
clear plastic bag. 
Application:  To provide a means to fasten heavy 
primary or secondary cable to support brackets. Use 
Stock Nos. 011961, 011962, 011963, 011964, and 
012501 in combination with adapter bracket (Stock 
No. 012465) to gain one additional degree of 
freedom. 
For a firm grip, cable diameter should be equal to or 
slightly greater than the minimum inside diameter of 
the cushion.  In some situations, shimming with tape 
may be required.  Go to next size up in insulator 
assembly if the diameter of the cable is much 
greater than 1/4-inch over the minimum inside 
diameter of the cushion.  Cable diameters and 
cushion minimum inside diameters may vary slightly 
between manufacturers. 
SCL Matl. Std.:  none 
Stock Unit:  EA 
 
 

 

 
 
 
 
 
 

 t yp i ca l  

Stock  
Number 

Typical Cable  
Applications 

ZSI  
Catalog Number 

011961 28 kV, 1/0, 2/C, bare 018CC026S 
011962 28 kV, 350 kcmil, 1/C 

28 kV, 1/0, 2/C, jacketed 
024CC034S 

011963 28 kV, 500 kcmil, 1/C 028CC042S 
011964 28 kV, 750 kcmil, 1/C 

15 kV, 1000 kcmil, 3/C 
032CC042S 

012501 28 kV, 1000 kcmil, 1/C 
15 kV, #1 AWG, 3/C 

034CC042S 

011965 15 kV, 3/0 AWG, 3/C 036CC050S 
011966 28 kV, #1 AWG, 5/C 

15 kV, 350 kcmil, 3/C 
042CC050S 

 

INSULATOR, CERAMIC, Spool, Cable Support Assembly, Bolted 
Description:  Single spool assembly with mounting 
bolts. Insulator halves are glazed porcelain.  Base 
is galvanized steel.  Top clamp is aluminum.  
Fasteners are stainless steel. 
Application:  To provide a means to fasten heavy 
primary or secondary cable to support brackets.  
Availability of this product is not certain.  Once 
inventory is depleted, use thermoplastic type in 
combination with adapter bracket, Stock No. 
012465. 
SCL Matl. Std.:  none typical 
Stock Unit:  EA 

Stock  
Number 

Cable  
Size 

Inside 
Dimension 

Delta-Star  
Catalog Number 

690765 #1-2C 1-1/8  SSZ-350008-T-SS
690770 350-2C 1-1/2  SSZ-350011-T-SS
690772 500-1C 1-3/4  SSZ-350013-T-SS
690775 750-1C 2  SSZ-350015-T-SS
690777 #1-3C 15 kV 2-1/4  SSZ-350017-T-SS
690780 3/0-3C 15 kV & 

#1-3C 28 kV 
2-5/8  SSZ-350020-T-SS
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B R A C K E T S

BRACKET,  Cable Support
Application:  For 4  maximum diameter armored cable in 5  maximum diameter threaded conduit.
Stock No.:  731142 Per SCL Matl. Std.:  none
O.Z. Cat. No.:  FT 5040 Stock Unit:  EA

BRACKET ASSEMBLY,  Horizontal ,  Cable Support
Description:  Fabricated by Seattle City Light per SCL Material Standard.
Application:  Used in conjunction with thermoplastic-type cable supports,
Stock Nos. 011961 and 011962, to provide a means to support cable
on 2  iron pipe post.
Per SCL Matl. Std.:  7206.12 Stock Unit:  EA

Stock No. For Cable Size
012466 28 kV, 1/0 solid, 2/C, Bare
012467 28 kV, 350 kcmil, 1/C

BRACKET,  Cable Support
Description:  Vertical plate, double strut.  18 inch length.
Stock No.:  678005 Per SCL Matl. Std.:  none
Unistrut Cat. No.:  P-2543 Morfab Cat. No.:  10-CSP Wesanco:  W-5653 E/G
Stock Unit:  EA

ADAPTER,  Spl ice Support
Application:  For supporting Elastimold splices and taps.
Stock No.:  720627 Per SCL Matl. Std.:  7206.11
Stock Unit:  EA

ADAPTER BRACKET,  4  Inch
Description:  Four-inch long piece of galvanized 1-5/8  x 1-5/8  strut-type channel.  Fabricated
per SCL Material Standard.
Application:  Used in conjunction with thermoplastic-type cable supports, Stock Nos. 011961
through 011964 and 012501, to provide a means to fasten heavy primary or secondary cable to
support brackets.
Stock No.:  012465 Per SCL Matl. Std.:  7206.09 Stock Unit:  EA

FITTINGS,  STRUT
Application:  For use with 1-5/8-inch strut.
Per SCL Matl. Std.:  None
Stock Unit:  EA

Stock
No. Item

Size,
in.

720645 4-way flat cross plate 5-3/8 x 5-3/8 720645 720632 720633

720632 “U” shaped connector 7-1/4
720633 Flat “T” plate 5-3/8 x 3-1/2
720634 2 hole connector strap 3-1/2
720635 4 hole connector strap 7-1/4
720658* Flat square washer with tabs 1-5/8, 9/16 hole
720659* Flat square washer with tabs 1-5/8, 11/16 hole 720634 720635 720658 &

010415 Three hole corner plate 3-1/2 x 3-1/2 720659 010415

* Non-tabbed versions of 720658 and 720659 are shown on page 78-24.
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C A B L E  S U P P O R T  M A T E R I A L S  -  U N D E R G R O U N D
C A B L E  G R I P S

GRIPS, Cable Support, Double Eye
Description:  Single weave, split mesh, rod closing.
Per SCL Matl. Std.:  None
Stock Unit:  EA

Stock No.
Cable
Diameter, in.

Max.
Load,* lbs.

Hubbell
Bryant

Hubbell
Kellems

763543 1.25 to 1.49 160 SPSR125DE 02203006
763545 1.75 to 1.99 215 SPSR175DE 02203008
763546 2.00 to 2.49 326 SPSR200DE 02203009
763547 2.50 to 2.99 326 SPSR250DE 02203010
763548 3.00 to 3.49 520 SPSR300DE 02203011
763549 3.50 to 3.99 520 SPSR350DE 02203012

* Recommended

GRIPS, Cable Support, “Universal” Eye
Description:  Single weave, split mesh, rod closing.
Per SCL Matl. Std.:  None
Stock Unit:  EA

Stock No.
Cable
Diameter, in.

Max.
Load,* lbs.

Hubbell
Bryant

Hubbell
Kellems Woodhead

763550 0.75 to 0.99 100 SPSR075L 02203066 –
763551 1.00 to 1.24 140 SPSR100L 02203068 –
763554 1.75 to 1.99 215 SPSR175L 02203071 –
763555 2.00 to 2.49 326 SPSR200L 02203072 –
763556 2.50 to 2.99 326 SPSR250L 02203073 –
763560 3.50 to 3.99 520 – – 35340

* Recommended

SWIVEL HANGER, Female-Male
Description:  Zinc plated.
Application:  For hanging running thread (Stock No. 780999) from uneven ceilings.
Per SCL Matl. Std.:  None
Stock Unit:  EA

Stock No.
Thread
Size, in. B-Line Unistrut

012567 1/2 B446-1/2 M2150
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C A B L E  S U P P O R T  M A T E R I A L S  –  P O L E  M O U N T E D  B R A C K E T S  
A N D  P I P E  S T R A P S  

 
BRACKET, Conduit ,  Pole Riser 
Per SCL Matl. Std.:  6867.5 
Stock Unit:  EA 

Bracket  Without  Brace  
Stock  
No. 

Length,  
in 

t yp i ca l

686784E 10-1/2  

686786E 12-1/2  

686790E 18  

Bracket  With Brace  
Stock  
No. 

Length,  
in 

t yp i ca l

686792E 10-1/2  

686794E 12-1/2  

686796E 18  

012330 26  
 

STRAP, Strut  Pipe /  Conduit ,  Light  Duty 
Description:  Light duty, electro-galvanized steel, strut-type, pipe/conduit clamp.  Hardware not captive. 
Application:  For securing lightweight, thin-wall EMT conduit to channel strut. 
Per SCL Matl. Std.:  none typ i ca l  
Stock Unit:  EA 
 

Approved Manufacturers 
Stock  
No. 

Conduit 
Size, in 

Captive 
Hardware? 

Static Load 
Rating, lbs, 
minimum 

Unistrut/  
Tyco Wesanco 

689754E 1/2 no 400 P1211EG W-6026 

689757E 3/4 no 400 P1212EG W-6028 

689759E 1 no 400 P1213EG W-6030 
 

STRAP, Strut  Pipe /  Conduit ,  Heavy Duty 
Description:  Heavy duty, electro-galvanized steel, strut-type, pipe/conduit clamp.  Sizes 1 inch through 4 inch are one-piece, 
break-apart, construction with captive hardware.  Sizes 5 inch through 6 inch are of traditional two-piece  
design with non-captive hardware. 
Application:  For securing rigid steel or Schedule 80 PVC pipe to strut brackets installed on riser poles 
or to struts in other locations. 
Per SCL Matl. Std.:  none typ i ca l  
Stock Unit:  EA without captive hardware 

 
Approved Manufacturers   

Stock  
No. 

Conduit  
Size,in 

Captive 
Hardware? 

Static Load 
Rating, lbs, 
minimum 

Caddy/ 
Erico 

T&B  
Super-Strut 

Unistrut/ 
Tyco Wesanco

689760E 1 yes 0600 RIGD0100EG – – – 

689761E 1-1/4 yes 0600 RIGD0125EG – – – 

689762E 1-1/2 yes 0800 RIGD0150EG – – – 

689764E 2 yes 0800 RIGD0200EG – – – 

689766E 2-1/2 yes 0800 RIGD0250EG – – – 

689768E 3 yes 0800 RIGD0300EG – – – 

689770E 3-1/2 yes 1000 RIGD0350EG – – – 

689772E 4 yes 1000 RIGD0400EG – – – 

689774E 5 no 1000 – 702-5 P1123 W-6162A

010319E 6 no 1000 – 702-6 P1124 W-6170A
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S I N G L E  T E R M I N A T O R  A D A P T E R  R I N G  A N D  G A S K E T  
 
 

 4-3/4″ 5-7/8″ 6-1/8″ 
  6 8 6 2 8 0  
 6 8 6 2 5 0  6 8 6 2 1 3  6 8 6 2 8 2  6 8 6 2 8 3  6 8 6 1 9 6  

 

 

ADAPTER RING, Welded to Transformer 
Description:  7/10-inch thick adapter ring has 3/8” x 1-3/4” 
threaded studs.  It is welded to the transformer. 
Application:  Used on 13 kV or 26 kV Network transformers, 
to convert from 13 kV wiped lead termination to PATR 1701 
or to straight bushing. 
Stock Unit:  EA 
Stock  
No. 

Bolt  
Circle, in 

Material 
Standard 

686250 4-3/4 6862.5 
 

ADAPTER RING GASKET 
Application:  See tables below. 
Stock Unit:  EA 
Stock  
No. 

Bolt  
Circle, in 

Material 
Standard 

686386 4-3/4 6862.5 
686281 5-7/8 6862.6 
686270 6-1/8 6862.01 
 
 
 
 6 8 6 3 8 6  6 8 6 2 8 1  6 8 6 2 7 0  
 

 

ADAPTER RING, with Welded Bushing, Bolt-In 
Application:  Order adapter ring with bushing.  See tables 
below.  Use gasket. 
Stock Unit:  EA 
Stock  
No. 

Bolt  
Circle, in 

Material 
Standard 

686213 4-3/4 6862.10 
686282 5-7/8 6862.6 
686196 6-1/8 6862.01 
 

CLAMPING ADAPTER RING, for Use with 90°  
Bushing and Gasket 
Description:  There are no kits for the 90 degree clamped 
bushing.  The parts are ordered individually and assembled 
at the time of conversion in the field.  See U5-14/NSP-310 
for quantities. 
Application:  Use gasket.  See tables below. 
Stock Unit:  EA 
Stock  
No. 

Bolt  
Circle, in 

Material 
Standard 

686280 4-3/4 6862.8 
686283 5-7/8 6862.9 

 

Welded Bushing, Bolt-In Application 
Notes:  1. Order the ”Bushing with Adapter Ring” stock number and the gasket stock number.  The kits are for one phase.  

 Order three kits and three gaskets for a three phase transformer. 
 2. The bushing, or well, is shop welded to the adapter ring, each is one kit. 
 3. There may be no stock of adapter rings and bushings or wells as they are used by the shops to make up the 

 ”Bushing with Adapter Ring” assembly. 
   Stock No.     

Convert   

On Transformer From To 

Bushing  
with Adapter 
Ring Kit 

Bushing 
Alone 

Adapter 
Ring 
Alone Gasket 

Material 
Standard 

13 kV Ntwk and converted  
26 kV Ntwk with 686250 

13 kV PATR 1701 and 
26 kV conversions 

straight 
bushing 

686387 686392 686213 686386 6862.10 

26 kV Ntwk  26 kV PATR 1802 straight 
bushing 

686273 686392 686282 686281 6862.6 

26 kV CS 26 kV TR 18045R or W 200 A well 686197 686434 686196 686270 6862.01 
 
Clamping Adapter Ring, Clamped 90° Bushing Application 

 

Convert   Stock No    
On Transformer From To Adapter Ring Bushing Gasket Material Standard 
13 kV Ntwk  13 kV PATR 1701 90° bushing 686280 687009 686386 6863.5 
26 kV Ntwk  26 kV PATR 1802 90° bushing 686283 687009 686281 6863.5 
Ntwk = Network; CS = commercial subway; PATR = pre assembled terminator 
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UNDERGROUND MATERIALS
TERMINATOR ADAPTER PLATES, GASKETS & FLOWERPOTS - TRIPLE

ADAPTER PLATES & FLOWERPOT - 26 kV Terminator
To replace 3/C 27 kV G & W potheads. Flowerpots consist of
3 - 200 ampere bushing wells (Stock No. 686434) welded into
adapter plate to be available for emergency use.
Stock Unit:  EA Per City Light Matl. Std. 6862.3

Stock No. Item Application
Pothead or

Bushing
Pothead or Bushing

Stock No. Bolt Circle
686202 Adapter

Plate
To replace 3/C  27 kV G & W
pothead, TRA 3855C

PATR 1802 686482 5-7/8”

686204 Adapter
Plate

To replace 3/C  27 kV G & W
pothead, TRA 3855C

PATR 1873 686461 6-5/8”

686205 Adapter
Plate

To replace 3/C  27 kV G & W
pothead, TRA 3855C

600 amp 90•
bushings or

straight bushings

687009
686387

4-3/4”

686208 Flowerpot 27 kV 200 amp bushing
wells

-- N/A

GASKET, Terminator Adapter Plate
For Stock No. 686202, 686204 & 686205 adapter plates & 686208 Flowerpot above.
Stock Unit:  EA
Stock No. Manufacturer & Catalog No.
686221 G&W Cat. No. B1627-16

ADAPTER PLATES & FLOWERPOT – 35 kV Terminator
To replace 3/C 34.5 kV G & W potheads. Flowerpots consist of 3 - 200 ampere
bushing wells (Stock No. 686434) welded into adapter plate to be available for
emergency use.
Per City Light Matl. Std. 6862.4
Stock Unit:  EA

Stock
No. Item Application

Pothead or
Bushing

Pothead or
Bushing Stock No. Bolt Circle

686201 Adapter
Plate

To replace 3/C  34.5 kV G & W
pothead, 3925C

PATR 1802 686482 5-7/8”

686203 Adapter
Plate

To replace 3/C  34.5 kV G & W
pothead, 3925C

PATR 1873 686461 6-5/8”

686209 Flowerpot 34.5 kV 200 amp bushing
wells

-- N/A

GASKET, Terminator Adapter Plate
For Stock No. 686201, 686203 adapter plates &
Stock No. 686209 Flowerpot above.
Stock Unit: EA
Stock No. City Light Matl. Std. No.
686220 6862.2
GASKETS, Trans. To Network. Protectors
Per City Light Matl. Std. 6867.9
Stock Unit:  EA
Stock No. Network Protector
686798 800 through 1875 amp
686799 2500 through 3500 amp

114



 

SEATTLE CITY LIGHT STOCK CLASS: 70 

STOCK CATALOG 
PAGE: 

SUPERSEDING 
EFFECTIVE DATE: 

51 
December 22, 2005 
October 3, 2007 

 

 

M I S C E L L A N E O U S  U N D E R G R O U N D  M A T E R I A L  
 
 

 
MARKING TAPE, Conduit or Direct Buried Cable 
Description:  Red printing on plastic film with detectable foil.  Also shown on Stock Catalog page 73-40. 
SCL Material Standard:  none 
Stock Unit:  RL 

Stock  
No. 

Roll 
Size Printing Manufacturers 

Reef Industries “Sentry Line” #42-0110 736800 3˝ x 1000΄ "CAUTION:  BURIED ELECTRIC LINE" 

Pro-Line Safety 

736900 2˝ x 1000΄ “SEATTLE CITY LIGHT PUMP DISCHARGE CONDUIT
CALL 206- 625-3000 FOR FREE REPAIR" 

D & G Sign and Label 

 

GREASE, Silicone 
Description:  Dielectric silicone compound.  Product is a stiff, tacky dielectric 
compound with excellent water repellency. 
Application:  Five gram packets are for used to lubricate elbows and primary 
splices.  Eight ounce squeeze tubes are most appropriate when large  
amounts of the product are needed to fill voids in underground secondary  686431 
cluster splices for the purpose of keeping out dirt and water.  Product 
dispensed from eight-ounce squeeze tubes should not be used to lubricate 
primary connections due to the risk of contamination. 
SCL Material Standard:  none 
Stock Unit:  TU 

Stock No. Description Manufacturer Catalog No. 

686431E 5 gram individual packet Silchem SM7704/5gm/mt 

012788 8 ounce squeeze tube Silchem SM7704/8.0 
 

 

PIN, Steel 
Description:  16˝ long, 7/8˝ diameter. 
Application:  For holding down steel plates covering excavations during construction. 
SCL Material Standard:  none 
Stock Unit:  EA 
Manufacture:  Made by City Light Steel Shop 
Stock No.:  720710 
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I N F L A T A B L E  C O N D U I T  S E A L I N G  D E V I C E S  
 
 

INFLATABLE CONDUIT SEALING SYSTEM, Rayf late  Duct  Seal ing System (RDSS) 
Description:   The Rayflate seal consist of an inflatable bladder of flexible metallic laminate, coated on both sides with a 
sealant strip.  With the sealant strips lubricated, the product can be wrapped around the cable and slipped into the conduit.  
The bladder is then inflated, pressing the sealant coating against the conduit wall and the cable.  Raychem RDSS-IG-SR-AS 
gas pressure inflation tool kit is used to inflate seals with nitrogen or compressed air from cylinders.  The kit contains 
valve/hose connections, a pressure gauge and an auto shutoff.  Upon removal of the filling tube, an automatic gel valve 
system retains the gas pressure in the bladder.  

Application:   The sealing system can provide a waterproof seal when used with plastic, concrete or steel conduit.  
Depending on the conduit diameter, most Rayflate bladders seal vacant conduits and conduits which contain up to two cables.  
Sealing of three or more cables can be achieved by inserting a mastic sealant-clip between the cables.  The RDSS-Clip is 
made from a high-temperature mastic mounted on an installation stick.  

SCL Material Standard:  none 

Stock Unit:  EA 
 

Application Guide: Sealing Kits and Clips Required 

 

Number of 
Cables 

Conduit ID  
Range, in 

Max. Cable or 
Cable Bundle 
Diameter, in 

Raychem  
Inflation Kit 

SCL  
Stk No 

Raychem  
Clip, 
number of clips 

SCL  
Stk No 

0, 1, or 2 1.75 to 2.25 0.7 to 1.6 RDSS-60 737530 none - 

 2.50 to 3.00 1.5 to 2.2 RDSS-75 737531 none - 

 3.25 to 4.50 2.2 to 3.5 RDSS-100 737532 none - 

 4.75 to 5.00 3.8 to 4.1 RDSS-125 737533 none - 

3 or 4 1.75 to 2.25 0.5 to 1.4 RDSS-60 737530 RDSS-CLIP-75 (1) 737541 

 2.50 to 3.00 1.3 to 2.0 RDSS-75 737531 RDSS-CLIP-75 (1) 737541 

 3.25 to 4.50 2.0 to 3.3 RDSS-100 737532 RDSS-CLIP-100 (1) 737542 

 4.75 to 5.00 3.6 to 4.9 RDSS-125 737533 RDSS-CLIP-125 (1) 737543 

5, 6, or 7 1.75 to 2.25 0.3 to 1.2 RDSS-60 737530 RDSS-CLIP-75 (2) 737541 

 2.50 to 3.00 1.1 to 1.8 RDSS-75 737531 RDSS-CLIP-75 (2) 737541 

 3.25 to 4.50 1.8 to 3.1 RDSS-100 737532 RDSS-CLIP-100 (2) 737542 

 4.75 to 5.00 3.4 to 3.7 RDSS-125 737533 RDSS-CLIP-125 (2) 737543 
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C O N D U I T  S E A L I N G  D E V I C E S  
 
 

F IRE BARRIER PLUG 
Description:   Intumescent, non-hardening plug (biscuit). 
SCL Material Standard:  none 
Stock Unit:  EA 

Stock No. Conduit Size, in. Hilti Catalog No. 
012520 2 00378287 
012521 4 00378288 

 

FIRE BARRIER SEALANT 
Description: Flexible, fire barrier, silicone- or acrylic-based sealant in nominal 10.3 fl. oz. cartridges. 
Application: Used alone or in conjunction with firestop plugs, Stock Numbers 012520 and 012521, to prevent fire and smoke 
from spreading from Seattle City Light vaults through the conduit system back to a customer’s building.  Sealant cures upon 
exposure to atmospheric humidity. 
SCL Material Standard:  none 
Stock Unit:  TU 
Stock Number:  012790 
Approved Manufacturers:  

Manufacturer Product Name Catalog No. Nominal Size 

3M Fire Barrier Silicone Sealant 3M 2000+ 10.3 fl. oz. 

Hilti Fire-Resistant Joint Filler CP 606 310 ml 
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C O M P R E S S I O N  C O N N E C T O R S ,  F O R  6 0 0  A  E L B O W S ,   
A L L - A L U M I N U M  T Y P E  

 
 

 
COMPRESSION CONNECTOR, All-Aluminum Type 
Application:  All-aluminum compression connectors are 
used to make up 600 A, 125 kV and 150 kV BIL, 
deadbreak separable connectors, utilizing the dielectric 
components specified in Material Standards 6863.15 and 
6863.25, respectively.  All-aluminum compression 
connectors can be used with either aluminum or copper 
conductor cable. 
SCL Matl. Std.:  6863.10 
Stock Units:  EA 

Stock  
Number Conductor 
686375 #1 AWG compressed 

 1/0 AWG solid 

686377 2/0 AWG compact 

686376 2/0 AWG compressed 

686378 3/0 AWG compressed 

686369 4/0 AWG compressed 

686366 350 kcmil compact 

686351 350 kcmil compressed 

686362 500 kcmil compact 

010135 500 kcmil compressed 

686349 750 kcmil compact 

686359 750 kcmil compressed 

686398 1000 kcmil compact 

010136 1000 kcmil compressed 
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S E P A R A B L E  C O N N E C T O R ,  D I E L E C T R I C  C O M P O N E N T S ,   
1 2 5  k V  B I L ,  D E A D B R E A K  

 
 

SEPARABLE CONNECTOR (Elbow ), Dielectric 
Components, 125 kV BIL 
Application:  A separable 
connector (elbow) is a fully 
insulated and shielded system 
for terminating and electrically  
connecting an insulated power cable  
to electrical apparatus, other power 
cables, or both, so designed that the 
electrical connection can be readily 
established or broken by engaging or 
separating the connector at the 
operating interface. Suitable for use on 
13.8 kV, 3-wire, delta systems and 
26.4 kV, 4-wire, solidly-grounded 
systems.   

Refer to SCL Construction Guidelines,  
U5-17.05/NSP-304 or U5-14/NSP-310 for a complete list 
of cable adapters, compression connectors, and other 
parts necessary to make up a complete assembly. 

125 kV BIL T-bodies and cable adapters cannot be used 
interchangeably with 150 kV BIL dielectric components.  
New construction should utilize 125 kV BIL material, 
except in cases where the equipment being connected to 
has 150 kV BIL bushings.  600 A and 900 A compression 
connectors can be used to make up either 125 kV BIL or 
150 kV BIL separable connectors.  Dielectric components 
alone do not have a current rating.   
SCL Matl. Std.:  6863.15 
Stock Units:  EA 

Stock 
Number Description 

Cable Insulation OD
Minimum Range, in

686350 T-body - 

686310 cable adapter 0.640 - 0.820 

686315  cable adapter  0.785 - 0.950 

686370  cable adapter 0.850 - 1.050 

686361  cable adapter 0.980 - 1.140 

686365  cable adapter 1.090 - 1.280 

686352  cable adapter 1.220 - 1.420 

686346  cable adapter 1.370 - 1.560 

686348  cable adapter 1.480 - 1.630 

686360  cable adapter 1.515 - 1.700 

686372  cable adapter 1.640 - 1.780 

010137  cable adapter 1.725 - 1.840 
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S E P A R A B L E  C O N N E C T O R ,  B O L T E D  T Y P E ,  K I T S ,   
6 0 0  A ,  1 2 5  K V  B I L ,  D E A D B R E A K  

 
General Application: A bolted cable joint is a fully insulated 
and shielded system for terminating and electrically 
connecting an insulated power cable to electrical apparatus 
or other power cables.  Suitable for use on 13.8 kV, 3-wire, 
delta systems and 26.4 kV, 4-wire, solidly-grounded 
systems.  Bolted cable joints are available in cable-to-
apparatus (one way), straight (two-way), Y (three way), and 
H (four way) versions.  De-energized (and grounded) joints 
can be quickly and easily connected and disconnected 
using standard hand tools.  Bus bars can be  

changed to add or remove cables from the joint.  Note 
that when modifying an existing joint, jacket sealing and 
metallic shield adapter connections may need to be 
reworked.  The cable-to-apparatus connector listed on 
this page has an IEEE 386 interface on one end and is 
designed to be operated in the same manner as 600 A, 
T-body, separable connector. 

SCL Matl. Std. reference for this page:  6863.16 
All Stock Units:  EA 

 
 

H JOINT KIT 
Application:  For joining four primary 
cables through a single insulated bus, 
Additional parts are required to complete 
the connection. 
 
 
 
 
 
 
 

Stock Number:  687430 
 
 

 

4-WAY BUS, Bus Only, H-Joint 
Application:  For building an 
H-joint when housings and 
bolt kits will be obtained 
elsewhere. 

Stock Number:  013076 
 
 
 

HOUSING KIT, Includes Bolt and Washers 
Application:  For 
adding a primary 
cable to an existing 
insulated bus with at 
least one unused 
way.  Additional 
parts are required to 
complete the 
connection. 

Stock Number:  687429 
 

 

Y JOINT KIT 
Application:  For joining 
three primary cables 
through a single insulated 
bus, Additional parts are 
required to complete the 
connection. 
 
 
 
 
 
 
 

Stock Number:  687431 
 
 

3-WAY BUS, Bus Only, Y-Joint 
Application: For building a 
Y-joint when housings and 
bolt kits will be obtained 
elsewhere. 

Stock Number:  013075 
 
 
 

STRAIGHT CABLE-TO-APPARATUS CONNECTOR KIT
Application:  For connecting 
primary cable inline to an 
IEEE 386, 600 A, apparatus 
bushing.  Additional parts are 
required to complete the 
connection. 

Stock Number:  687437 
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A C C E S S O R I E S ,  S E P A R A B L E  C O N N E C T O R ,  B O L T E D  T Y P E ,   
C A B L E  J O I N T  P A R T S ,  6 0 0  A ,  1 2 5  k V  B I L ,  D E A D B R E A K  

 
General Application: A bolted cable joint is a fully insulated and shielded system for terminating and electrically connecting an 
insulated power cable to electrical apparatus or other power cables.  Suitable for use on 13.8 kV, 3-wire, delta systems and 
26.4 kV, 4-wire, solidly-grounded systems.  Bolted cable joints are available in cable-to-apparatus (one way), straight (two-
way), Y (three way), and H (four way) versions.  De-energized (and grounded) joints can be quickly and easily connected and 
disconnected using standard hand tools.  Bus bars can be changed to add or remove cables from the joint.  Note that when 
modifying an existing joint, jacket sealing and metallic shield adapter connections may need to be reworked.   
SCL Matl. Std. reference for this page:  6863.16 
All Stock Units:  EA 
 
INSULATING CAP with bail 
Application:  An accessory device designed 
to electrically insulate, electrically  
shield, and mechanically seal an 
unused way of an insulated bus. 
Stock Number:  687435 
 
 
 
ASSEMBLY/DISASSEMBLY TOOL,  
lever drive type 
Application:  Recommended for ease of 
assembly/disassembly of receptacle to insulated 
bus bar. 
Stock Number:  687490 
 
 
 
 
 
 
ASSEMBLY/DISASSEMBLY TOOL,  
worm gear type 
Application:  Recommended for 
ease of assembly/disassembly of 
receptacle to insulated bus bar. 
Stock Number:  012856 
 
 

 
CABLE ADAPTER RETAINING RING 
Application:  To secure the cable adapter within a 
bolted cable joint.  
Stock 
Number 

Cable,  
AWG/kcmil Figure 

687604 #1 compressed  

 

 

 

none 2/0 compressed na 

687606 3/0 compressed  

 

 

 

687610 350 compact  

 

 

 

none 500 compressed na 

687612 500 compact  

 

 

 

687614 750 compact  

 

 

 

687615 1000 compact  
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A C C E S S O R I E S ,  S E P A R A B L E  C O N N E C T O R  ( E L B O W ) ,   
M U L T I - W A Y  J U N C T I O N S ,  6 0 0  A ,  1 2 5  k V  B I L ,  D E A D B R E A K  

 
 

General Application:  The accessories on this page are intended to be used in conjunction with 600 A, 125 kV BIL, 
deadbreak separable connector dielectric components (T-bodies and cable adapters), Material Standard 6863.15, to 
construct complete cable connector systems. 
SCL Matl. Std. reference for this page:  6863.17 
All Stock Units:  EA 

 
MULTI-WAY JUNCTION (J-Box),Three-Bushing, 
with Type 160PS Parking Stand Each End 
Application:  An accessory device 
with three interconnected bushings.  
Center-to-center spacing is four 
inches. 
Stock Number:  686383 

 

 

 

 

 

MULTI-WAY JUNCTION (J-Box), Four-Bushing, 
with Type 160PS Parking Stand Each End  
Application:  An accessory device with four 
interconnected bushings.  Center-to-center spacing is four 
inches. 
Stock Number:  686384 

 
 
 
 
 
 
 

 

 
MULTI-WAY JUNCTION (J-Box),Three-Bushing, 
Cast Resin Type, with Type 160PS Parking Stand 
Each End 
Application:  An accessory 
device with three 
interconnected bushings.  
Center-to-center spacing 
is four inches.  Cast 
resin type junctions are 
for installations where 
extra high-reliability 
components are 
required. 
 

Stock Number:  012285 

 
MULTI-WAY JUNCTION (J-Box), Four-Bushing, 
Cast Resin Type, with Type 160PS Parking Stand 
Each End  
Application:  An accessory device with four 
interconnected bushings.  Center-to-center  
spacing is four inches.  Cast resin type junctions are for 
installations where extra high-reliability components are 
required. 
Stock Number:  012286 
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A C C E S S O R I E S ,  S E P A R A B L E  C O N N E C T O R  ( E L B O W ) ,   
6 0 0  A ,  1 2 5  k V  B I L ,  D E A D B R E A K  

 
General Application:  The accessories on this page are intended to be used in conjunction with 600 A, 125 kV BIL, 
deadbreak separable connector dielectric components (T-bodies and cable adapters), Material Standard 6863.15, to 
construct complete cable connector systems. 
Important Note:  Some accessories are provided with a stud.  If an accessory is provided with the stud factory-installed, it 
should be considered permanent and not removable. 
SCL Matl. Std. reference for this page:  6863.17 
All Stock Units:  EA 

 
THREADED STUD, 5/8-inch, Aluminum 
Application:  For replacement 
purposes if original threaded stud is 
lost or damaged. This part is only 
appropriate for 600 A rated connector 
systems. 
Stock Number:  686396 

 
CONNECTING PLUG with One Loose Stud 
Application:  A connector that provides two in-line 
bushing interfaces. 
Stock Number:  686353 
 
 
 

 
INSULATED PLUG with Test Point Cap 
Application:  An accessory device designed to electrically 
insulate, electrically shield, and mechanically seal an 
elbow interface.  Test point cap is removable to allow 
access to capacitive test point.  Requires stud. 
Stock Number:  686356 
 
 
 
 
 
 

 
INSULATED PLUG with Test Point Cap and One 
Loose Stud 
Application:  An accessory device 
designed to electrically insulate, 
electrically shield, and mechanically 
seal an elbow interface. Test point 
cap is removable to allow access to 
capacitive test point. 
Exact same as 686356, except 
one loose stud is provided. 
Stock Number:  686357 
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A C C E S S O R I E S ,  S E P A R A B L E  C O N N E C T O R  ( E L B O W ) ,   
6 0 0  A ,  1 2 5  k V  B I L ,  D E A D B R E A K  

 
General Application:  The accessories on this page are intended to be used in conjunction with 600 A, 125 kV BIL, 
deadbreak separable connector dielectric components (T-bodies and cable adapters), Material Standard 6863.15, to 
construct complete cable connector systems. 
SCL Matl. Std. reference for this page:  6863.17 
All Stock Units:  EA 

 
BUSHING EXTENDER, with One Loose Stud 
Application:  A connector 
that provides two in-line 
elbow interfaces. 
Stock Number:  686380 

 
 

INSULATED CAP with Test Point and One Stud 
Application:  An accessory device 
designed to electrically insulate, 
electrically shield, and mechanically 
seal a bushing insert or integral  
bushing.  Stud may be loose 
or permanent. 
Stock Number:  686379 

 
INSULATED PARKING BUSHING, Type 160PS 
Application:  An accessory device 
designed to electrically insulate, 
electrically shield, and mechanically 
seal a power cable terminated with 
an elbow and to be installed into a 
type 160PS parking stand.  
Requires stud. 
Stock Number:  686382 
 

 
INTEGRAL BUSHING, with 2-15/16-inch Shank 
Application:  An apparatus bushing 
designed for use with another 
connector component, such as an 
elbow. Requires stud. For sidewall, 
under oil mounting. 
Stock Number:  686394 
 
 

 
SPANNER WRENCH 
Application:  Used to install connecting plugs, deadbreak 
reducing tap plugs, and reducing tap wells. 
Stock Number:  686358 

 

 
INTEGRAL BUSHING, with 8-9/16-inch Shank 
Application:  An apparatus bushing 
designed for use with another 
connector component, such as an 
elbow.  Requires stud.  Use with 
adapter plate, Stock Number 
686213, to convert G&W pothead 
termination to straight apparatus 
bushing on 13.8 kV network  
transformer.  This assembly 
requires welding.  Refer to 
Material Standard 6862.10.  
Use with adapter plate,  
Stock Number 686282, to 
convert G&W PATR 1802  
pothead termination to straight apparatus bushing on 
26.4 kV network transformer.  This assembly requires 
welding.  Refer to Material Standard 6862.6.  For in-air 
application, use with Stock Number 686397. 
Stock Number:  686392 

 
INTEGRAL BUSHING, with 18-inch Shank 
Application:  An apparatus bushing designed for use 
with another connector component, such as an elbow.  
Requires stud.  For CS transformers. 
Stock Number:  686393 

 

 

 

 
IN-AIR BUSHING, with 8-1/2-inch Shank 
Application:  Apparatus bushing. 
Stock Number:   
686399 
 
 

 
BOOT AND COLLARS 
Application:  To allow in-air application of 8-
9/16 inch shank, integral bushing, Stock 
Number 686392. 
Stock Number:  686397 
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General Application:  The accessories on this page are intended to be used in conjunction with 600 A, 125 kV BIL, 
deadbreak separable connector dielectric components (T-bodies and cable adapters), Material Standard 6863.15, to 
construct complete cable connector systems. 
SCL Matl. Std. reference for this page:  6863.17 
All Stock Units:  EA 

 
DEADBREAK REDUCING TAP PLUG 
Application: An accessory device 
designed for the transition of a 600 A 
deadbreak system to a 200 A  
deadbreak system.   
Requires stud. 
Stock Number:   
686355 

 
DEADBREAK REDUCING TAP PLUG with One 
Loose Stud 
Application:  An accessory 
device designed for the transition 
of a 600 A deadbreak system  
to a 200 A deadbreak 
system.  Exact  
same as  
686355, 
except one loose stud is provided. 
Stock Number:  686354 

 
 
 

 
REDUCING TAP WELL with One Loose Stud 
Application:  A connector that provides a 
transition from a 600 A elbow to a 200 A 
bushing well. 
Stock Number:  686363 
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All Stock Units:  EA 
 

90 DEGREE BUSHING, Clamped 
Application:  For transformer and switch conversion 
and repairs.  For 13 kV and 26 kV Systems. 
See pages 70-47 and 70-49 for adapter rings 
and gaskets. 
SCL Matl. Std.:  6863.5 
Stock Number:  687009 

 
 

 
BUSHING WITH ADAPTER RING, 8 .58- inch 
Shank,  13 kV 
Application:  For transformer and 
switch conversion and repairs.  
For pothead replacement on 13 
kV network transformers.  
Bushing welded to 4-3/4-inch bolt 
circle adapter ring.  Bushing is 
welded to adapter ring, which is 
bolted to transformer.  See page 
70-47 for adapter ring and gasket.   
SCL Matl. Std.:  6862.10 
Stock Number:  686387 

 
BUSHING WITH ADAPTER RING, 8 .58- inch 
Shank,  26 kV 
Application:  For transformer and switch conversion 
and repairs.  For pothead replacement on 26 kV network 
transformers.  Bushing welded to 5-7/8-inch bolt circle 
adapter ring.  Bushing is welded to adapter ring, which is 
bolted to transformer.  See page 70-47 for adapter ring 
and gasket.   
SCL Matl. Std.:  6862.6 
Stock Number:  686273 

 
BUSHING WITH ADAPTER RING,  9 .5- inch 
Shank,  26 kV 
Application:  For transformer and switch conversion 
and repairs.  For pothead replacement on 26 kV CS 
transformers.  Bushing welded to 6-1/8-inch bolt circle 
adapter ring.  Bushing is welded to adapter ring, which is 
bolted to transformer.  See page 70-47 for adapter ring 
and gasket.   
SCL Matl. Std.:  none 
Stock Number:  686197 
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SEPARABLE CONNECTOR (Elbow), Dielectric 
Components, 150 kV BIL 
Application:  A separable connector (elbow) is a fully 
insulated and shielded system for terminating and 
electrically connecting an insulated power cable to 
electrical apparatus, other power cables, or both, so 
designed that the electrical connection can be readily 
established or broken by engaging or separating the 
connector at the operating interface. Suitable for use on 
13.8 kV, 3-wire, delta systems and 26.4 kV, 4-wire, 
solidly-grounded systems. 150 kV BIL T-bodies, straight 
bodies, and cable adapters cannot be used 
interchangeably with 125 kV BIL dielectric components. 
New construction should utilize 125 kV BIL material, 
except in cases where the equipment being connected to 
has 150 kV BIL bushings. 600 A and 900 A compression 
connectors can be used to make up either 125 kV BIL or 
150 kV BIL separable connectors. Dielectric components 
alone do not have a current rating.  
SCL Matl. Std.:  6863.25 
Stock Units:  EA 

 

 

 

 

 

 

Stock 
Number Description 

Cable Insulation 
OD, Minimum 
Range 
in. 

687060 T-body - 

687019 Cable adapter 0.875-0.985 

687020  Cable adapter  1.220-1.375 

687025  Cable adapter 1.285-1.395 

687028  Cable adapter 1.485-1.595 

687030  Cable adapter 1.575-1.685 

687035  Cable adapter 1.665-1.780 
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General Application: The accessories on this page are intended to be used in conjunction with 150 kV BIL, deadbreak 
separable connector dielectric components (T-bodies and cable adapters), Material Standard 6863.25, to construct complete 
cable connector systems.  150 kV BIL T-bodies and cable adapters cannot be used interchangeably with 125 kV BIL 
dielectric components.  New construction should utilize 125 kV BIL material, except in cases where the equipment being 
connected to has 150 kV BIL bushings. 
SCL Matl. Std. reference for this page:  6863.27  
All Stock Units:  EA 
 

 
CONNECTING PLUG w ith One Stud 
Application:  A connector that provides two in-line 
bushing interfaces. 
Stock Number:  687260 
 
 
 

 
INSULATED PLUG w ith Test  Point  Cap 
Application:  An accessory device designed 
to electrically insulate, electrically shield, and 
mechanically seal an elbow interface.  Test 
point cap is removable to allow access to 
capacitive test point.  Requires stud. 
Stock Number:  687270 

 
INSULATED PLUG w ith Test  Point  Cap and 
Loose One Stud 
Application:  An accessory device designed to 
electrically insulate, electrically shield,  
and mechanically seal an elbow 
interface.  Test point cap is removable 
to allow access to capacitive test point.  
Exact same as 687270, except one 
loose stud is provided. 
Stock Number:  687280 
 
 

 
INSULATED CAP 
Application:  An accessory 
device designed to electrically 
insulate, electrically shield, and 
mechanically seal a bushing 
insert or integral bushing. For  
35 kV loadbreak, transformer 
and junction box bushings. 
Stock Number:  687340 
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900 A CONNECTOR, All-Copper-Type, Tin Plated
Application:  All-copper compression connectors are used 
to make up 900 A, 125 kV and 150 kV BIL, deadbreak 
separable connectors, utilizing the dielectric components 
specified in Material Standards 6863.10 and 6863.15, 
respectively.  All-copper compression connectors can only 
be used with copper conductor cable; all-copper 
compression connectors shall not be used with aluminum 
conductor cable 
SCL Matl. Std.:  6863.30 
Stock Units:  EA 

 

 

 

 

Stock  
Number Conductor 
686913 #1 AWG compressed 
686914 3/0 AWG compressed 
686916 350 kcmil compact 
686917 500 kcmil compact 
686918 500 kcmil compressed 
686919 750 kcmil compact 
686920 1000 kcmil compact 
012128 1000 kcmil compressed 
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SEPARABLE CONNECTOR (Elbow ) 
 
 
 
 
 
 
 
 
 
Description:  Cooper Power Systems, 900 A, 125 kV, T-
OP II, deadbreak separable connector kit, cable specific 
and includes T-body with test point, test point cap, cable 
adapter, threaded copper stud, copper compression 
connector, and insulated cap for 200 A bushing. 
Application:  A separable connector (elbow) is a fully 
insulated and shielded system for terminating and 
electrically connecting an insulated power cable to 
electrical apparatus, other power cables, or both, so 
designed that the electrical connection can be readily 
established or broken by engaging or separating the 
connector at the operating interface.  Suitable for use on 
13.8 kV, 3-wire, delta systems and 26.4 kV, 4-wire, solidly-
grounded systems.  For situations where a 200 A interface 
is required for testing, grounding, or overvoltage 
protection. 
SCL Matl. Std.:  6863.34 
Stock Unit:  EA 

Stock  
Number Conductor 
686223 28 kV, 1/0 AWG solid aluminum, bare 

CN cable, Stock Number 602025 

 28 kV, 1/0 AWG solid aluminum, 
jacketed CN cable, Stock Number 
012098 

012486 28 kV, 500 kcmil compact stranded 
copper cable, Stock Number 012100 

686226 28 kV, 750 kcmil compact stranded 
copper cable, Stock Number 012101 

 
OPERATING,  TEST,  AND TORQUE TOOL 
Application:  Combined operating, test, and torque tool 
that allows single hotstick operation of Cooper Power 
System T-OP II. 
SCL Matl. Std.:  6863.34 
Stock Unit:  EA 
Stock Number:  686227 

 
T-WRENCH, 5/16- inch 
Application:  T-wrench for installing loadbreak reducing 
tap plug into Cooper Power Systems T-OP II. 
SCL Matl. Std.:  6863.34 
Stock Unit:  EA 
Stock Number:  686228 
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General Application:  The cable accessories on this page are intended to be used in conjunction with 125 kV BIL, 
deadbreak separable connector dielectric components (T-bodies and cable adapters), Material Standard 6863.15, to 
construct complete cable connector systems. 
Important Note:  Some accessories are provided with a stud.  If an accessory is provided with the stud factory-installed, it 
should be considered permanent and not removable. 
SCL Matl. Std. reference for this page:  6863.37 
All Stock Units:  EA 

 
THREADED STUD, 5/8-inch, Copper 
Application:  For replacement purposes if original 
threaded stud is lost or damaged. 
Stock Number:  686925 
 
 

 
INTEGRAL BUSHING with 2-15/16-inch Shank 
Application:  An apparatus 
bushing designed for use with 
another connector component, 
such as an elbow.  Requires 
copper stud.  For sidewall, under 
oil mounting. 
Stock Number:  686900 

 
CONNECTING PLUG with One Loose Copper 
Stud 
Application:  A connector that provides two in-line 
bushing interfaces. 
Stock Number:  686905 

 
INSULATED PLUG with Test Point Cap and One 
Loose Copper Stud 
Application:  An accessory device designed to 
electrically insulate, electrically shield, and mechanically 
seal an elbow interface. Test point cap is removable to 
allow access to capacitive test point. 
Stock Number:  686910 
 
 
 
 

 
REDUCING TAP WELL 
Application:  A connector that provides a transition from 
a 900 A elbow to a 200 A bushing well.   
Requires copper stud. 
Stock Number:  686915 
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SCL Matl. Std. All Items:  none

ABRASIVE CLOTH 
 
EMERY 
Description:  J-weight backing, closed coating  
Stock Unit:  SH 

Stock 
Number Grit 

Former 
Number Grain 

722316 Fine 3/0-2/0 150-180 
722320 Medium 1 80 
722324 Coarse 2 50-60 
722328 Very Coarse 3 32-36 
 

CROCUS 
Description:  J-weight backing, 9  x 11  sheet, fine iron-
oxide coated abrasive cloth for light metal sanding 
removing rust and corrosion from metal surfaces, used after 
emery or aluminum-oxide cloth is used. 
Stock Unit:  SH 
Stock Number:  722336 
 
ALUMINUM OXIDE, Type 1, Class 2 
Description:  J-Weight backing, closed coating,  
1 in width, per Federal Spec. P-C-451b 
Stock Unit:  RL 
Stock Number Grit 
722340 100 
722344 150 
 
 
 
 

ABRASIVE PAPERS  
 
GARNET, Finishing, Class 1, Open Coating 
Description:  A-Weight backing, per Federal Spec.  
P-P-121  
Stock Unit:  SH 

Stock Number Grit 
723040 150 
723044 120 
723046 100 
723048 080 
 
GARNET, Cabinet Class 2, Closed Coating 
Description:  D-Weight backing, per Federal Spec.  
P-P-121 
Stock Unit:  SH 

Stock Number Grit 
723052 60 
723054 50 
723055 40 
723064 24 
 
ALUMINUM OXIDE, Finishing, Class 1, Open Coating 
Description:  A-Weight backing, 9  x 11  sheets  
Stock Unit:  SH 

Stock 
Number Grit Norton Catalog Number 
723121 220 ϖ00347 

ϖ Or approved equal. 
 
WATERPROOF, Silicon Carbide 
Description:  A-Weight backing, per Federal Spec.  
P-P-101 
Stock Unit:  SH 

Stock Number Grit 
723106 240 
723108 280 
723114 320 
723120 400 
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STEEL WOOL 
Description:  Steel wool is a bundle of thin metal fibers 
spun into a pad.  Steel wool comes in many grades of 
coarseness. 
Application:  Used in finishing and repairing work to 
polish wood or metal objects, as well as for cleaning.  The 
softness of steel wool permits its use on surfaces like 
glass, marble and porcelain. 
Matl. Std.:  none 
Stock Unit:  PK (Typically, a pack contains approximately 
16 or 20 pads) 

Stock  
Number Grade 
777920 1 

777930 2 

777910 2/0 

 

SANDBLASTING GRIT 
Description:  Grit, Garnet, #36 
Matl. Std.:  none 
Stock Unit:  TN 
Stock Number:  721722 

 

SHARPENING STONES, Silicon Carbide 
Description:  Class A, Type II, Per Fed. Spec. SS-S-736 
Matl. Std.:  none 
Stock Unit:  EA 

Stock  
Number Style Description 
765365 I rectangular, bench, 8” x 2” x 1”, 

course one side, fine other side 
765375 IV sythe, oval section,  

10” x 1-1/4” x 3/4” 
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BUILDING PAPER 
SCL Matl. Std.:  none 

Stock No. Stock Unit Description Manufacturers 
721630 RL BUILDING PAPER, asphalt saturated felt, unperforated,  

15 lb. type, 45 lb., 324 sq. ft. roll 
J-M 15, Pabco 111 

 
CAULKING 
SCL Matl. Std.:  none 

Stock No. Stock Unit Description 
Manufacturer or 
Specification 

726241 EA SILICON SEALANT COMPOUND, white, 12 oz. cartridge GE No. RTV-102 

723024 LB OAKUM, No. 5, braided, spun or unspun Fed. Spec. T-O-56. 

726279 QT GLAZING COMPOUND DAP ‘33’ #12127-gray 

726239 EA CAULKING COMPOUND, white acrylic latex, 
interior/exterior, gun grade, in cartridge 

“Red Devil” or equal 

 
CONCRETE 
SCL Matl. Std.:  none 

Stock No. Stock Unit Description Manufacturer 
720119 SK MORTAR MIX, in 60 lb. sack Ready Mix 
726245 CN WATERPLUG, water stop mortar, quick set, cement based, 

in 10 lb. can, used for temporary barrier around manhole 
entrances 

- 

 
ROOFING 
SCL Matl. Std.:  none 

Stock No. Stock Unit Description Manufacturer 
720117 GL ADHESIVE, multi-purpose, for sheet goods Armstrong s-235 

 
WALLBOARD 
SCL Matl. Std.:  none 

Stock No. Stock Unit Description Manufacturer 
723374 RL JOINT TAPE, for wallboard, 500 foot roll - 
726066 GL TOPPING, for plasterboard, finishing coat, 5 gal. pail Redimix 
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C O R D ,  R O P E ,  C H A I N ,  P A P E R  B A G S  A N D  W R A P P I N G  P A P E R  
 

TWINE,  Miscel laneous 
SCL Matl. Std.:  none 
Stock  
No. 

Stock 
Unit Description 

727342 RL COTTON, Wrapping, 24 ply 
727358 RL MARLINE, Tarred, 2 ply, 1/8-in 

diameter 
727366 RL DOMESTIC OR SISAL, 2 ply, in 

5 lb. or 10 lb. balls 
727340 EA YARN, Cotton, white, dry type 

on 3 oz spools 
 

ARMATURE CORD, Waxed Linen 
SCL Matl. Std.:  none 
Stock Unit: RL 
Stock 
No. 

Size  
No. 

727022 6 
727023 8 
727024 9 
 

SASH CORD 
SCL Matl. Std.:  none 
Stock Unit:  FT 
Stock  
No. 

Size  
No. 

727032 6 
727034 8 
 

ROPE,  Synthet ic Fiber  
SCL Matl. Std.:  7272.2 
Stock Unit:  FT 
Stock  
No. 

Size,  
in 

727230 1/4 (poly barrier) 
727232 7/16 
727233 1/2 
727234 3/4 
727239 1 
 

 

CHAIN,  Al loy Steel  
Special Instruction:  For Stock Number 726934 please 
Notify Warehouse at least 2 hours prior to need.  Grade 
80 alloy chain (3/8-inch) must be cut by steel shop.  A 
work order number is Required for cutting. 
ASTM Std.:  A 391M, Grade 80 (Grade 100 is an 
acceptable alternative for Grade 80) 
Stock Unit:  EA 

Stock No. 
Nominal  
Size, in 

Maximum 
Working  
Load Limit,  
lbs 

Nominal 
Weight  
per 100 ft 

726918 9/32 3,500 84 
726934* 3/8 7,100 176 
* See special instruction above. 
 

CHAIN,  Weldless Sash 
SCL Matl. Std.:  none 
Stock Unit:  FT 

Stock No. 
Trade 
Number 

Breaking Load, 
Minimum, lbs. Material 

726992 35 435 bronze 
 

CHAIN,  Passing Link 
Description:  3/16-inch, 2/0, bright welded steel. 
SCL Matl. Std.:  none 
Stock Unit:  EA 
Stock No.:  726902 

 

PAPER BAGS, Heavy Duty 
SCL Matl. Std.:  7268.1 
Stock Unit:  EA 

Approximate Dimensions, in Stock  
No. 

Bag  
No. Face Bottom Length 

726810 2 04-1/16 2-1/2 08-1/4 
726818 6 06 3-5/8 11 
726828 16 07-3/4 4-7/8 15-3/4 
726832 625 08-3/8 6-1/8 15-3/4 
726834 86 12 7 17 

 

WRAPPING PAPER, Unbleached Kraft  No.  2  
Description:  30-inch width. 
SCL Matl. Std.:  none 
Stock Unit:  RL 
Stock No.:  727228 
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BUILDING MATERIALS 
GASKET MATERIAL, TARPS, & MASKING & NON-SKID TAPES 

GASKET MATERIAL  
Cork and synthetic rubber composition (Buna N) 
Per C.L. Matl. Std. 7276.9 
Stock Unit: SF, �Except for 727714 which is RL 

Stock Thickness  
No. Inches Description 
727686 1/8 Sheet 36"x 36" 
727687 3/16 Sheet 36"x 36" 
727696 3/8 Sheet 36"x 36" 
�727714 1/4 Roll 40" wide 

GASKET MATERIAL  
Synthetic nitrile rubber (Buna N) 
36" x 36" sheets or 185 pound roll 
Per C.L. Matl. Std. 7276.9 
Stock Unit: SF 

Stock Thickness 
No. Inches 
727706 1/16 
727708 1/8 
727710 3/16 
727712 1/4 

GASKET MATERIAL  
Synthetic nitrile rubber 
0.375" x 0.375" cross section in 100 foot rolls 
Stock Unit: FT 

Stock Approved 
No. Manufacturer 
727720 GE #12C11E7 

VIBRATION DAMPER, Waffled Cork &  
Neoprene Pad 
Issue to crew in smallest stock pieces to do job.  
Remainder of sheet to be returned to stock. 

Stock 
No. 

 
Stock Unit 

727716 1"x18"x36" sheet (SH) (purchased) 
 

CHEESE CLOTH and BURLAP SACKS 
Stock Stock  
No. Unit Description 
726838 EA SACKS, good used burlap 
727008 EA CLOTH, cheese 

TARPAULINS, VINYL COATED NYLON 
Color - 1802 Yellow, with No. 4 size grommets at 3 ft. 
intervals around perimeter. 
Stock Unit: EA 

Stock Size 
No. Feet 
765830 8 x 10 
765835 10-1\2 x 12 

TAPE, MASKING, PRESSURE SENSITIVE 
Per C.L. Matl. Std. 7367.1 
Stock Unit: RL 

Stock Width 
No. Inches 
736702 3/4 
736704 1 
736710 2 

TAPE, NON SKID  
For use on steel, vault ladders 
Stock Unit: RL 

Stock Width 
No. Inches 
736715 1 
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B U I L D I N G  M A T E R I A L S ,  S H E E T I N G  
 

 

SHEETING, Polyethylene, Clear 

Description:  clear plastic polyethylene sheeting 

Application:   for general use as coverings 
Packaging:  Sheets shall be folded lengthwise four times, 
rolled, and packaged one sheet per roll. 

Approved Manufacturers: Seattle City Light Material 
Control personnel will identify and approve distributors, 
and manufacturers, for these Stock Numbers. 
SCL Matl Std:  none 
Stock Unit:  RL 

 
Stock   
No  

Th ickness ,   
m i ls  

Wid th ,   
f t  

Length ,   
f t  

726839 6 20 100 

726840 6 40 100 
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B U I L D I N G  M A T E R I A L  –  P A I N T  
 
 

Color Standards –  Federal Standard 595 shall be used as a color guide for colors used by City Light.  
Strict adherence to this standard will simplify matching colors and ordering. 

 
 

ENAMEL, Marine 
SCL Matl. Std.:  none 
Stock Unit:  GL 

Manufacturer and Catalog No. Stock 
No. Color C–C DuPont Glidden Parker 
724354 black 1099 Dulux 603 1804 – 
724484 white 1092 Dulux 600 1800 0100010

 
PAINT, Exterior 
SCL Matl. Std.:  none 
Stock Unit:  GL 

Stock 
No. Color Description 
724432 metal  

mist - white 
Exterior enamel semi-gloss 

724564 white Exterior acrylic latex, low gloss, 
light tint base 

 
PAINT, Interior 
SCL Matl. Std.:  none 
Stock Unit:  GL 

Stock 
No. Color Description 

Approved 
Manufacturers 

724434 metal  
mist - 
white 

Interior enamel 
satin latex 

– 

724982 white Undercoat for 
enamel 

Wash. State Spec. 
S-63-64-A 

724478 white Flat acrylic latex C-C “Aplex 475”, 
Glidden 3400, 
Dutch Boy “Naplex 
72-00” 

 
ENAMEL, Porch and Deck, Latex 
SCL Matl. Std.:  none 
Stock Unit:  GL 

Stock 
No. Color Manufacturer and Cat. No.
724372 pewter gray C&C Armorplex #4030 

 

 

PAINT, Traffic Marking 
Description:  Alkyd base traffic paint. 
SCL Matl. Std.:  none 
Stock Unit:  GL 

Stock 
No. Color 
724776 white 

 
ENAMEL, Gloss, 13 oz. Aerosol Cans 
SCL Matl. Std.:  none 
Stock Unit:  CN 

Approved  
Manufacturer or Spec. 

Stock 
No. Color 

Crown 
Cat. No. 

Kerpo 
Cat. No. 

724358 black 73 K-23 
724512 yellow 62 K-12 
724513 safety 

red 
Federal Spec. 595-A Color 
#1105 

724514 white Federal Spec. 595-A Color 
#300 

 

PAINT, Flat Primer 
Description:  Air dry primer for use in spray booths. 
SCL Matl. Std.:  none 
Stock Unit:  GL 

Stock 
No. Color Approved Manufacturer 
725020 white Degraco Primer 95527 
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B U I L D I N G  M A T E R I A L  -  P A I N T  
 

 

PAINTS AND PRESERVATIVES FOR METAL 
SCL Matl. Std.:  none 

Stock  
Number 

Stock 
Unit Description Approved Products 

725128 QT aluminum, ready 
mix 

Rustoleum 

725130 CN cold galvanizing in 
12 oz spray can 

LPS 00516 

Sprayon S00740 

725694 EA polymeric rust 
converter in 15 oz 
aerosol can 

National 
Chemsearch 
Corporation, 
Conquest 5563 

724830 GL aluminum 
pigmented varnish 
base for metal 
protection 

Mobil “Alumicolor” 
Parkway Green 
11-A48 

 

SPRAY PAINT, Survey and Construction Marking  

Application:  For use on soil, grass, gravel, concrete, 
asphalt, concrete, wood, and metal for marking 
underground facilities, warning of construction site hazards, 
surveying, and other inverted spray uses. 

Solvent-based Stock Number 013005 should be used only 
in situations where long-lasting durability is required. 

Asphalt black, Stock Number 724782, is used to spray over 
other colors. 

SCL Matl. Std.:  7240.80 

Stock Unit: CN 

Stock  
Number Color Base 

724780 bright white water 

724786 red fluorescent water 

724779 orange fluorescent  water 

724785 bright blue water 

724787 bright yellow water 

013005 red fluorescent solvent 

724782 asphalt black solvent 

 

 

SEALERS AND VARNISHES, General Purpose 
SCL Matl. Std.:  none 

Stock 
Number 

Stock 
Unit Description 

Approved 
Products 

725704 GL linseed oil, boiled per ASTM 
D260 

724910 QT sealer, clear, 
resinous, for brushing 
or spraying 

Rez, Wesco, 
Laux Resin 

725386 GL spar varnish, all 
purpose, water white 

Farwest 670 

724911 GL lacquer sealer 
sanding 

– 

 

PAINT, ADDITIVE, MILDEWCIDE 
Application:  For reducing paint mildew in damp 
locations. 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock 
Number Approved Products 

725231 Cowan & Campbell ADD-X No. 60103 

 

SOLVENTS, THINNERS, AND ADDITIVES 
SCL Matl. Std.:  none 

Stock  
Number 

Stock 
Unit Description 

Approved 
Products 

725238 QT acetone per ASTM 
Spec. D 329 

725286 GL lacquer thinner - 
cellulose nitrate 

Jarvie #10 

725294 GL paint thinner, volatile 
petroleum spirits 

Chevron 350, 
Preservative 
Paint 49-3 

725334 GL synthetic resin 
reducer and dryer 

– 
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PUTTY AND FILLERS                                                                               
Stock No. Stock Unit Description Manufacturer

725662 EA PLASTIC WOOD FILLER Per Fed. Spec. TT-F-340

725760 LB WATER PUTTY Durhams Rockhard

725788 CN SPACKLING PASTE Synkoloid, C&C

SEALERS AND VARNISH, Insulating, Electrical                                    
Stock No. Stock Unit Description Manufacturer

725471 QT VARNISH, INSULATING,
clear, air drying (Glyptal). GE 1202

725472 GL VARNISH, INSULATING,
clear, air drying (Glyptal). GE 1202

725488 GL VARNISH, INSULATING, red,
synthetic (Glyptal). GE 1201

725474 CN SEALER, INSULATING, clear
(Glyptal), in 16 oz. spray can. 3M 1601-16
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T H I N W A L L  S T E E L  C O N D U I T  ( E M T )  A N D  F I T T I N G S  

 
 

CONDUIT, EMT, Thinwall 
Description:   
Steel electrical  
metallic tubing  
(EMT) 

Application:   
EMT conduit is  
used to construct  
smooth, exposed or concealed 
raceways for the pulling in of low 
voltage wire or cable. 

SCL Matl. Std.:  7030.05 

Stock Unit:  FT 

Stock  
No. 

Size,  
in 

734880 01/2 

734881 03/4 

734882 1 
 

ELBOW, 90 Degree, Short, Thinwall 
Description:  rain and  
concrete tight; per  
ANSI C80.3 

SCL Matl. Std.:   
none 

Stock Unit: EA 

Stock  
No. 

Size,  
in 

731196 1/2 
 

 

COUPLING, Set Screw, Thinwall, 
Steel 
Description:   
concrete tight when  
taped; per NEMA FB 1 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock  
No. 

Size,  
in 

RACO,  
or equal 

012287 01/2 2022 

012288 03/4 2023 

012289 1 2024 
 

COUPLING, Compression, Thinwall 
Description:  rain and concrete tight; 
per NEMA FB 1 

SCL Matl. Std.:   
none 

Stock Unit:  EA 

Stock  
No. 

Size,  
in 

731181 01/2 

731182 03/4 

731183 1 
 

CONNECTORS, Insulated Throat, 
Set Screw, Thinwall Steel 
Description:  concrete  
tight when taped; per  
NEMA FB 1 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock  
No. 

Size,  
in 

RACO,  
or equal 

012290 01/2 2122 

012291 03/4 2123 

012292 1 2124 
 

 

CONNECTORS, Compression, 
Thinwall 
Description:   
rain and concrete  
tight; per NEMA FB 1 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock  
No. 

Size,  
in 

731189 01/2 

731190 03/4 

731191 1 
 

CONNECTOR, Screw-In, 
Compression 
Description:  fitting for metallic conduit 

SCL Matl. Std.:   
none 

Stock Unit:  EA 

 

Stock  
No. 

Size,  
in 

Steel City,  
or equal 

Bridgeport,
or equal 

731038 01/2 XC-241 520-DC2

731040 03/4 XC-242 521-DC2

731042 1 XC-243 522-DC2
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F L E X I B L E  C O N D U I T  A N D  F I T T I N G S  

 
 

CONDUIT, Flexible, Steel 

Description:  per WW-C-566 

SCL Matl. Std.:  none 

Stock Unit:  FT 

 

 

Stock  
No. 

Trade  
Size, in 

734895 0-1/2 

734896 0-3/4 

734897 1 
 
 

CONDUIT, Flexible, Liquidtight, 
Steel 

SCL Matl. Std.:  none 

Stock Unit:  FT 

Stock  
No. 

Trade  
Size, in 

012096 1/2 

012097 3/4 
 
 
 

 

CONNECTOR, Flexible, Liquidtight, 
Insulated 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock  
No. Type 

Trade  
Size, in 

012088 straight 1/2 

012089 straight 3/4 

012090 90 degree 1/2 

012091 90 degree 3/4 
 
 

CONNECTOR, Squeeze-Type, 
Malleable Iron 

Application:  for armored cable or 
flexible conduit 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock  
No. 

Trade  
Size, in 

731027 0-3/8 

731028 0-1/2 

731029 0-3/4 

731030 1 

731032 1-1/2 
 
 
 

 

ANGLE CONNECTOR, 45 Degree, 
Squeeze 

Application:  for flexible conduit 

SCL Matl. Std.:   
none 

Stock Unit:  EA 

 

 

Stock  
No. 

Trade  
Size, in 

Appleton 
Cat. No. 

731047 1/2 7246 V

731048 3/4 7247 V
 
 

ANGLE CONNECTOR, 90 Degree, 
Squeeze 

Application:  for flexible conduit 

SCL Matl. Std.:   
none 

Stock Unit:  EA 

 

Stock  
No. 

Trade  
Size, in 

Appleton 
Cat. No. 

731049 0-3/8 7380 V

731050 0-1/2 7381 V

731051 0-3/4 7382 V

731052 1 7383 

731053 1-1/4 7384 
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C O N D U I T  F I T T I N G S  
 

 

CONDUIT REDUCER, Threaded 
Description:  steel or malleable iron, 
galvanized 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock  
No. 

Trade  
Size, in 

731301 3/4 x 1/2 
731302 1 x 1/2 
731310 1 x 3/4 
731311 1-1/4 x 3/4 
731318 1-1/4 x 1 
731312 1-1/2 x 3/4 
731319 1-1/2 x 1 
731325 1-1/2 x 1-1/4 
731331 2 x 1-1/2 

 

CONNECTOR, Armored Cable 
Terminator  
Description:  for nominal diameter 
over armor of 0.45 in minimum to  
0.62 in maximum 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock  
No. 

Size,  
in 

OZ/Gedney 
Cat. No. 

731059 0.45 min.  
0.62 max. 

PK 75 A 

 

CONNECTOR, Aluminum 
Sheath Terminator 
Description:  with heat shrink sealing; 
size range 0.25 to 0.65 inches 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock  
No. 

Size,  
in 

Length,  
in 

Raychem 
Cat. No. 

731090 3/4 2.75 CFTS-2 
 

 

CONNECTOR, 3/4-Inch, Straight 
Body Male Thread 
 
 
 
 
 (1) (2) (3) (4) 
Description:  complete connector (1) 
with body (2), gland nut (3) and 
Neoprene bushing (4); gland nut and 
Neoprene bushing available 
separately; cable range, 0.250 to 
0.375 in 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock  
No. Part  

Crouse-Hinds 
(Cooper)  
Cat. No. 

010692 connector (1) CGB293 
733156 nut (3) NUT95 
733154 bushing (4) BUSH95 

 
 

CONNECTOR, 1/2-Inch, Straight 
Body Male Thread 
 
 
 
 
 (1) (2) (3) (4) (5) 
Description:  complete connector with 
locknut (1), sealing gasket (2), body 
(3), Neoprene bushing (4), and gland 
nut (5) 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock  
No. 

Cable Range 
Dia., in 

Crouse-Hinds 
(Cooper)  
Cat. No. 

012522 0.125-  
0.250 

CGB192-SG

012523 0.250-  
0.375 

CGB193-SG

012524 0.375-  
0.500 

CGB194-SG

 

 

CONNECTOR, Hub, Watertight 
Description:  with O-ring gasket 
SCL Matl. Std.:  7311.4 
Stock Unit:  EA 

Stock  
No. 

Trade  
Size, in 

012092 0-1/2 
731130 0-3/4 
731131 1 
 

CONNECTOR, 2-Inch, Rigid Conduit, 
Threadless 
Description:  electro-galvanized 
malleable iron, per NEMA FB 1 
SCL Matl. Std.:  none 
Stock Unit:  EA 

 

Stock  
No. Manufacturer Cat. No. 
731115 Appleton NTC-200 

 O-Z/Gedney 31-200 

 Raco 1808 

 Steel City HC406 

 T&B 8621 
 

CONNECTOR, Non-Metal l ic  
Sheathed Cable 
Description:  two screw, per NEMA 
FB 1 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock  
No. 

Size,  
in 

731001 3/8 
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S E R V I C E  E N T R A N C E  C A P S  
 

 

SERVICE ENTRANCE CONDUIT CAP 
Description:  aluminum, threadless 
SCL Matl. Std.: 7314.4 
Stock Unit:  EA 

Stock  
No. 

Trade  
Size, in 

731425 0-1/2 
731426 0-3/4 
731427 1 
731428 1-1/4 
731429 1-1/2 
731430 2 
731431 2-1/2 
731432 3 
731433 3-1/2 
731434 4 

 
 

 

SERVICE ENTRANCE CONDUIT CAP
Description:  aluminum, cable size  
3 - #4, 3 - #2 
SCL Matl. Std.: none 
Stock Unit:  EA 

Manufacturer and Cat. No. Stock  
No. Bridgeport 

731439 1220 
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C O N D U L E T S  
 

 

TYPE “C”, Al or Steel 
 
 
 
 
 
Description:  aluminum or galvanized 
steel, complete with gasket and cover 
SCL Matl. Std.: 7325.1 
Stock Unit:  EA 

Stock  
No. 

Trade  
Size, in 

732527 1/2 
732528 3/4 

 

TYPE “LB”, Al or Steel 
 
 
 
 
 
Description:  aluminum or galvanized 
steel, complete with gasket and cover 
SCL Matl. Std.: 7325.1 
Stock Unit:  EA 

Stock  
No. 

Trade  
Size, in 

732574 0-1/2 
732575 0-3/4 
732576 1 
732577 1-1/4 
732578 1-1/2 
732579 2 
732580 2-1/2 
732581 3 
 

 

TYPE “LR”, Al or Steel 
 
 
 
 
 
Description:  aluminum or galvanized 
steel, complete with gasket and cover 
SCL Matl. Std.: 7325.1 
Stock Unit:  EA 

Stock  
No. 

Trade  
Size, in 

732607 0-1/2 
732608 0-3/4 
732609 1 
732610 1-1/4 
732611 1-1/2 
732612 2 
 

 

TYPE “LL”, Al or Steel 
 
 
 
 
 
Description:  aluminum or galvanized 
steel, complete with gasket and cover 
SCL Matl. Std.: 7325.1 
Stock Unit:  EA 

Stock  
No. 

Trade  
Size, in 

732596 0-1/2 
732597 0-3/4 
732598 1 
732600 1-1/2 
732601 2 
 

 

TYPE “LR”, PVC 
 
 
 
 
 
Description:  complete with gasket 
and cover 
SCL Matl. Std.: none 
Stock Unit:  EA 

Manufacturer 
and Cat. No. 

Stock  
No. 

Trade  
Size, in 

Prime 
Conduit 

732613 1 E985F 
 

 

TYPE “T”, Al or Steel 
 
 
 
 
 
Description:  aluminum or galvanized 
steel, complete with gasket and cover 
SCL Matl. Std.: 7325.1 
Stock Unit:  EA 

Stock  
No. 

Trade  
Size, in 

732625 0-1/2 
732629 0-3/4 
732634 1 
732639 1-1/4 
732646 1-1/2 
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C A B L E  A N D  C O N D U I T  M O U N T I N G  A C C E S S O R I E S  

 
 

PIPE STRAP, One-Hole, for Rigid Conduit 
Description:  malleable iron 
SCL Matl. Std.: 7134.5 
Stock Unit:  EA 
Stock  
No. 

Trade  
Size, in 

713440E 0-1/4 
713441E 0-3/8 
713442E 0-1/2 
713443E 0-3/4 
713444E 1 
713445 1-1/4 
713446 1-1/2 
713447 2 
713448 2-1/2 
713449 3 
713450 3-1/2 
713451 4 

 

PIPE STRAP, One-Hole 
Description:  stamped steel 
SCL Matl. Std.: none 
Stock Unit:  EA 

Manufacturer and Catalog 
No.    

Stock  
No. 

Trade  
Size,  
in 

Bridge- 
port 

O-Z/ 
Gedney RACO 

Steel  
City T&B 

731418 0-1/2 920-S 15-50S 2082 TS-101 4159
731419 0-3/4 921-S 15-75S 2083 TS-102 4160
731420 1 922-S 15-100S 2084 TS-103 4161

 

PIPE STRAP, Two-Hole, for Rigid Conduit 
Description:  stamped steel 
SCL Matl. Std.: 7134.7 
Stock Unit:  EA 
Stock  
No. 

Trade  
Size, in 

713461E 0-3/8 
713462E 0-1/2 
713463E 0-3/4 
713464 1 
713465 1-1/4 
713466 1-1/2 
713467 2 
713468 2-1/2 
713469 3 
713470 3-1/2 

 
PIPE SPACER (Clamp Back), for Rigid 
Conduit 
Description:  malleable iron 
SCL Matl. Std.: 7134.6 
Stock Unit:  EA 
Stock  
No. 

Trade  
Size, in 

713338 0-1/2 
713452 0-3/4 
713453 1 
713454 1-1/4 
713455 1-1/2 
713456 2 

 

STAPLE 
Description:  for 3 conductor #12 or #10 
nonmetallic sheathed cable 
SCL Matl. Std.:  none 

Manufacturer and  
Catalog No. Stock 

No. Holub Viking 

731412 12-1P 125-P5 
 
GROUNDING CLIP 
Description:  for grounding #10 - #14 
nonmetalic sheathed cable to switch or outlet 
boxes 
SCL Matl. Std.:  none 
Stock Unit:  EA 
 

Manufacturer and  
Catalog No. Stock 

No. Steel City Westinghouse 

733569 G G 
 
CABLE STRAP, Service Entrance  
Description:  for 3 - #4, 3 - #2 
SCL Matl. Std.: none 
Stock Unit:  EA 

Manufacturer and  
Catalog No. Stock 

No. Appleton T&B  
731402 SECL 3-U 1345 
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W I R I N G  D E V I C E S  –  O U T L E T  A N D  J U N C T I O N  B O X E S  
 
SCL Material Standards:  none 
All Product Stock Units:  EA 

OCTAGON BOXES,  OUTLET,  w i th Conduit  Knockouts 
 732060 

Number and Size of Knockouts Manufacturer Catalog Numbers Stock  
No. 

Size,  
in. 

Depth,  
in. Sides Bottom Appleton Bowers Raco Steel City 

732050 3 – 1/4 1 – 1/2 4 - 1/2˝ 1 - 1/2˝ 3-0-1/2 3-0-1/2 100 24151-1/2 
732060 4 1 – 1/2 4 - 1/2˝ 5 - 1/2˝ 4-0-1/2 4-0-1/2 125 54151-1/2 
732062 4 1 – 1/2 2 - 1/2˝ & 2 - 3/4˝ 3 - 1/2˝ & 2 - 3/4˝ 4-0-SPL 4-0-SPL 127 54151-1/2-3/4
732163 4 1 – 1/2 2 - 1/2˝ & 2 KO 1 - 1/2˝ 561-L 4-0-LC 146 54151-N 
010379 4 2 – 1/8 4 - 1/2˝ 5 - 1/2˝ – – 165 54171-1/2 
732065 4 2 – 1/8 4 - 3/4˝ 3 - 1/2˝ & 2 - 3/4˝ 40D3/4 4-0-d-3/4 166 54171-3/4 
732066 4 2 – 1/8 2 -1/2˝ & 2 -3/4˝ 3 - 1/2˝ & 2 - 3/4˝ 4-0D-SPL 4-0D-SPL 167 54171-1/2-3/4
732067 4 2 – 1/8 4 - 1˝ 3 - 1/2˝ & 2 - 3/4˝ 4-0D-1 4-0D-1 168 54171-1 

 

SQUARE BOXES,  OUTLET,  w i th Conduit  Knockouts 
 732081 

Number and Size of Knockouts Manufacturer Catalog Numbers Stock  
No. 

Size,  
in. 

Depth, 
in. Sides Bottom Appleton Bowers Raco Steel City 

732080 4 1 – 1/2 3 - 1/2˝ 5 - 1/2˝ 4-S-1/2 4-S-1/2 189 52151-1/2 
732081 4 1 – 1/2 2 - 3/4˝ 3 - 1/2˝ & 2 - 3/4˝ 4-S-3/4 4-S-3/4 181 52151-3/4 
732082 4 1 – 1/2 2 -1/2˝ & 1 -3/4˝ 3 - 1/2˝ & 2 - 3/4˝ 4-S-SPL 4-SW-SPL 182 52151-1/2-3/4
732085 4 2 – 1/8 3 - 1/2˝ 3 - 1/2˝ & 2 - 3/4˝ 4-SD-1/2 4-SD-1/2 230 – 
010411 4 2 – 1/8 2 - 1/2˝ & 1-3/4˝ 3 - 1/2˝ & 2 - 3/4˝ – – 232 52121-1/2-3/4E

 

BOXES,  SWITCH, GANGABLE,  w i th Plaster  Ears and Clamps 

Description:  2 pryouts for loom or nonmetallic sheathed cable and 1/2˝ knockout. 
 732017 732019 

Manufacturer Catalog Numbers Stock  
No. 

Depth,  
in. Corners 

Leveling  
Bumps Appleton Bowers Raco Steel City 

732017 2 – 1/4 beveled no 44 230LC 471 LCNOW (for old work) 
732018 2 – 1/4 beveled yes 388LR 230LCC 472 LC 
732019 3 – 1/2 square no 384D – 601 CXW 

 

UTILITY BOXES 

 732130 
No. and Size of Knockouts Manufacturer Catalog Numbers 

Stock No. 
Length, 
in. 

Width,  
in. 

Depth,  
in. Sides Ends Bottom Appleton Bowers Raco Steel City

732130 4 2 – 1/8 1 – 7/8 6 - 1/2˝ 2 - 1/2˝ 3 - 1/2˝ 4-CS-1/2 103 660 58361-1/2 
732142 4 – 1/8 2 – 3/8 2 – 3/16 4 - 3/4˝ 2 - 3/4˝ 3 - 1/2˝ – 106-3/4 – – 
 

RINGS, BOX EXTENSION   
 732095 

Manufacturer Catalog Numbers 
Stock No. Shape 

Size,  
in. 

Depth,  
in. 

No. and Size of 
Knockouts Appleton Bowers Raco Steel City 

732069 octagon 4 1 – 1/2 04 - 1/2˝ 4-OE-1/2 4-0-EXT-I/2 128 55151-1/2 
732071 octagon 4 1 – 1/2 02 - 1/2˝ & 2 - 3/4˝ 4-OE-SPL 4-0-EXT-SPL 130 55151-1/2-3/4 
732095 square 4 1 – 1/2 12 - 1/2˝ 4-SE-1/2 4-S-EXT-1/2 201 53151-1/2 
732139 rectangle 2–1/8 x 4 1 – 1/2 08 - 1/2˝ – 103-EXT 653 59361-7/8 
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W I R I N G  D E V I C E S  –  B O X E S  A N D  C O V E R S ,  
R E D U C I N G  W A S H E R S ,  A N D  K N O C K O U T  S E A L S  

 
 

OUTLET BOX,  Duplex,  Weatherproof  
Description:  Universal lug type. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Manufacturer and Cat. No. Stock  
No. Hubbell (Bell/RACO) 
732149 5330-0 

 
OUTLET BOX,  PVC or  Bakel i te ,  Round 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Manufacturer and 
Catalog No. Stock  

No. 
Conduit 
Size, in Challenger 

734569 1/2 AO4-12 
734572 3/4 AO4-34 

 
OUTLET BOX COVER 
Description:  For bakelite box SCL Stock No. 734569. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Manufacturers and Catalog No. Stock  
No. Challenger Sylvania 
732214 AO-51 AO-51 

 
SWITCH BOX,  PVC   
Description:  Without cover. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Manufacturers and Cat. No. 
Stock  
No. 

Conduit 
Size,  
in Carlon 

Pacific 
Plastic Pipe 

734567 1/2 E9811DN FSC 1/2″ 
734571 3/4 E9811EN - 

 
KNOCKOUT SEALS 
SCL Matl. Std.:  none 
Stock Unit:  EA 
Stock  
No. 

Nominal 
Size, in 

731554 0-1/2 
731555 0-3/4 
731556 1 
731557 1-1/4 
731558 1-1/2 
731559 2 

 
JUNCTION BOX 
Description:  Painted steel with  
knockouts and screw fastened  
cover. 
SCL Matl. Std.:  none 
Stock Unit:  EA 
 

Manufacturers and Cat. No. 

Stock  
No. 

Size,  
in 

Circle AW/  
B-Line 
Catalog Hoffman 

686580 6 x 6 x 4 664SC A-SE6X6X4 
010317 10 x 10 x 4 10104SC A-SE10X10X4

 
JUNCTION BOX 
Description:  Painted steel  
with continuous hinged cover. 
SCL Matl. Std.:  none 
Stock Unit:  EA 
 
 
 

Manufacturer  
and Catalog No. Stock  

No. 
Size, 
in Hoffman 

012093 4 x 4 x 3 A-404CH 
012094 6 x 6 x 4 A-606CH 
012095 8 x 8 x 4 A-808CH 

 
REDUCING WASHERS, to Fi t  Knockouts 
SCL Matl. Std.:  none 
Stock Unit:  EA 
Stock  
No. 

Conduit  
Size, in 

731270 3/4 x 1/2 
731271 1 x 1/2 
731272 1 x 3/4 
731274 1-1/4 x 3/4 
731275 1-1/4 x 1 
731276 1-1/2 x 1/2 
731279 1-1/2 x 1-1/4 
731282 2 x 1 
731283 2 x 1-1/4 
731284 2 x 1-1/2 
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W I R I N G  D E V I C E S  –  O U T L E T  B O X  C O V E R S  
 

ROUND COVERS, OUTLET AND SWITCH BOX 
Material Standard:  none 732215 
Stock Unit:  EA 732230 

Manufacturer Catalog Numbers  Stock  
No. Description 

Diameter,  
in. Appleton Bowers Raco Steel City  

732215 Flat - Blank 3-1/2 8301-A 300 702 24-C-1 
732230 Flat - Blank 4 8403 500 722 54-C-1 

732233 

732233 Flat with 1/2  KO 4 8413 500-K 724 54-C-6  
732242 Duplex Outlet 4 8420-LR 500-DR 731 5402-LR 732242 

 

SQUARE COVERS, OUTLET AND SWITCH BOX 
Material Standard:  none 
Stock Unit:  EA 

Manufacturer Catalog Numbers  Stock  
No. Description 

Size,  
in. Appleton Bowers Raco Steel City  

732251 Flat - Blank 4 x 4 8465 400 752 52–C–1 732251 
010419 One Toggle Switch 4 x 4 – – 800 –  
732282 Two Toggle Switches 4 x 4 8367 456 803 RS–5  
010417 1 Switch & 1 Duplex Receptacle 4 x 4 – – 906 –  
010416 1 Duplex Receptacle 4 x 4 – – 902 –  
010418 Two Duplex Receptacles 4 x 4 – – 907 –  
010420 GFIR Receptacle 4 x 4 – – 808 – 732282 

 

UTILITY BOX COVERS 
Material Standard:  none 
Stock Unit:  EA 

Manufacturer Catalog Numbers  Stock  
No. Description 

To Fit  
Box No. Appleton Bowers Raco Steel City  

732305 Flat - Blank 732130 2540 100 860 58-C-1  732305 732307
732307 Single Outlet 732130 2539 100-SR 863 58-C-5  732313  

732309 Duplex Outlet 732130 2510 100-DR 864 58-C-7  
732311 Toggle Switch 732130 2594 100-TS 865 58-C-30  
732313 Flat - Blank 732142 180A 100-BW – 68-C-1  
732316 Duplex Outlet 732142 180W 100-DR – 68-C-7  
732317 Toggle Switch 732142 180T 100-TS – 68-C-30  

 732309 732311 
 732316 
 

COVERPLATE,  WEATHERPROOF 
Application:  For weatherproof duplex outlet box. 
Material Standard:  none 
Stock Unit:  EA 
Stock  
No. Raco Catalog No. 
732318 5180-0 

 

149



73-21

SEATTLE CITY LIGHT

STOCK CATALOG
STOCK CLASS:

PAGE:
DATE:

73
21
June 19, 1998

WIRING DEVICES
PLUG, CONNECTOR and RECEPTACLE INFORMATION

PARALLEL PARALLEL TANDEM POLARIZED LOCKING CROWFOOT CROWFOOT

1 - 15R 5 - 15R 6 - 15R 2 - 2OR L2 - 2OR 10 - 2OR 10 - 5OR
2 POLE, 2 WIRE 2 POLE, 3 WIRE 2 POLE. 3 WIRE 2 POLE, 2 WIRE 2  POLE, 2 WIRE 3 POLE, 3 WIRE 3 POLE, 3 WIRE
UNGROUNDED GROUNDED GROUNDED UNGROUNDED UNGROUNDED GROUNDED GROUNDED

15A, 125V 15A, 125V 15A, 250V 20A, 250V 20A, 250V 20A, 125/250V 50A, 125/250V

GENERAL:  Caps, bodies and receptacles shall meet the applicable requirements of NEMA Publications WD1 or
WD5.  Each NEMA configuration is designated by a number consisting of the letter "L" (if it is a locking
device), the NEMA Chart Line number, the amperage and either the letter "P" for plug or "R" for receptacle.
Thus 1-15P would designate a non-locking, 15 amp plug found on Line 1 of the NEMA chart.

NEMA 1-15:  Receptacles of this configuration are not to be used on new installations.  All existing parallel
receptacles of this type should be changed to NEMA 5-15R where an adequate ground is available.
Parallel caps of this type will be stocked for installation on cords attached permanently to devices that do
not require grounds and which present no personnel hazard.

NEMA 5-15:  These grounding type connectors shall be used for all 125 volt, 15 amp grounded circuits.  All
portable cords and power tools (except double insulated power tools) shall have a ground wire.

NEMA 6-15:  These connectors are to be used on all 250 volt, 15 amp grounded circuits.

NEMA 2-20:  These connectors are to be used or 250 volt, 20 amp, 2 wire circuits where no ground is available.

NEMA L2-20:  These connectors are to be used for line construction work where no ground is desired and a
locking connection is necessary.

NEMA 10-20:  These connectors are primarily used for heavy appliances on 125/250 volt, 20 amp, grounded
circuits.

NEMA 10-50:  These connectors are used on heavy appliances on 125/250 volt, 50 amp grounded circuits.
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WIRING DEVICES – PLUGS & CONNECTORS

PLUGS, Material Standard 7331.0                                                                                                                                                                                                               

Stock Unit: EA
Stock No. Description

733125 Parallel blade, NEMA Config, 1-15P, rubber, two piece, back
connected, .15A, 125V

733137 Parallel blade with ground, NEKA Config. 5-15P, neoprene with
polycarbonate insert, back connected, cord grip, 15A, 125V

733140 Two wire with ground, NEMA Config. 5-20P

733139 Tandem blade with ground, NEMA Config. 6-15P, neoprene,
polycarbonate insert, back connected, cord grip, 15A, 250V

733135 Polarized, NEMA Config. 2-20PY 2 wire with cord grip, 20A, 250V

733132 Locking, NEMA Config.  L2-20P, 2 wire, neoprene, cord grip, 20A, 250V

733129 Crowfoot, NEMA Config. 10-20P, 3 wire, rubber, cord grip, 20A,
125/250V

733136 Crowfoot, NEMA Config. 10-50P, 3 wire, black composition, cord grip,
50A, 125/250V

733138 Locking, 3 wire, neoprene, polycarbonate insert, back connected, cord
grip, 20A, 250V, non-standard

CONNECTORS, (Receptacles) Material Standard 7330.0                                                                                                                                              

Stock Unit: EA
Stock No. Description

733141 2 wire with ground NEMA Config. 5-20R, weather resistant, back
connected 20A, 125V

733144 Parallel slots, with ground NEMA Config. 5-15R, neoprene body with
polycarbonate insert, back connected 15A, 125V

733142 Locking, 2 wire, NEMA L2-20R, neoprene, cord grip, back connected,
20A, 250V

733143 Locking, 3 wire, non-standard, neoprene with cord grid, back
connected, 20A, 250V
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W I R I N G  D E V I C E S  –  R E C E P T A C L E S  A N D  L A M P H O L D E R S  

RECEPTACLES 
SCL Material Standard:  7330.0 
Stock Unit:  EA 

Stock No. Description  
733011 Single, 3 wire, side wired, 20A, 250V, Specification Grade, NEMA configuration 10-20R.  

733014 Duplex, tandem slots, with ground, back and side wired, brown color, 15A, 250V,  
Specification Grade NEMA configuration 6-15R. 

 

733041 Duplex, parallel slots with ground, back and side wired, with 4″ cover, 15A, 125V, NEMA 
configuration 5-15R, double wiping contacts, Federal Specification W-C-596/11-2, Ind. Std. 5251. 

 

733042 Duplex, 2 wire with ground, ivory, back and side wired, 20A, 125V, NEMA configuration 5-20R.  

733054 Duplex, parallel slots with ground, back and side wired, 15A, 125V, NEMA configuration 5-15R, 
double wiping contacts.  Federal Specification W-C-596/12-2 Ind. Std. 5252.  Brown. 

 

733055 Single, parallel slots with ground, back and side wired, 15A, 125V, brown color, NEMA 
configuration 5-15R, double wiping contacts, Federal Specification W-C-596/11-2, Ind. Std. 5251. 

 

733060 Duplex, parallel slots with ground, back and side wired, 15A, 125V, ivory color, NEMA 
configuration 5-15R, double wiping contacts.  Federal Specification W-C-596/12-1- Ind. Std. 5252-
I. 

 

733061 Duplex, parallel slots, with ground and GFCI, brown color, 15A outlets with 20A feed-through,  
125V, NEMA configuration 5-15R, double wiping contacts. 

 

 
LAMPHOLDERS 
Stock Unit:  EA 

Stock No. Description 
Material 
Standard  

733082 Porcelain, for 4″ outlet box, with pull chain, heavy duty, 250V, 250W. none  

733083 Porcelain, for 4″ outlet box, with pull chain and 125V, 15A grounding outlet,  
125V, 250W.  Bryant 5291, Circle 854-S, P&S 35, and Leviton 9726-C. 

none  

733115 Porcelain, for 4″ outlet box, keyless, 250V, 660W, AH 111.  Bryant 5228,  
Hubbell 3923, and P&S 110. 

none  

733116 Plastic, for 4″ outlet box, keyless, 250V, 660W.  Eagle S1174W. none  

733084 Porcelain, shallow body, glazed ring, 250V, 660W. none  

733090 Porcelain, surface cleat, heavy shell, 250V, 660W. none  

733099E Composition, weatherproof, with 4-1/2″ #14 stranded leads, 600V, 300W,  
Woodhead #600. 

7331.0  
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W I R I N G  D E V I C E S  –  S W I T C H E S  A N D  W A L L  P L A T E S  
 

 
TOGGLE SWITCH, Flush, 120-277V AC only 
Description:  Screw terminals, back and side  
wired.  Silver alloy contacts, color coded.   
Specification grade.  
SCL Matl. Std.: 7333.0 
Stock Unit:  EA 

 
Stock 
Number Type Amps Color 
733376 1 pole glow 15 Ivory 
733377 2 pole 15 Brown 
733378 3 way 15 Brown 
733379 3 way glow 15 Ivory 
733380 1 pole 20 Brown 
733381 2 pole 20 Ivory 
733382 2 pole 30 Brown 
733386 1 pole 15 Ivory 
733388 3 way 15 Ivory 
733391 1 pole 20 Ivory 
733392 3 way 20 Ivory 
 
NYLON WALL PLATES 
SCL Matl. Std.: none 
Manufacturer:  
Hubbell or equivalent 
Stock Unit:  EA 

Stock 
Number Description Color 

Hubbell-
Catalog 
Number 

733401 1 gang for 1 switch Brown P1X 
733421 1 gang for 1 switch Ivory P1 
733402 2 gang for 2 switches Brown P2X 
733404 2 gang for 2 switches Ivory P2 
733408 1 gang, 1 duplex outlet Brown NP8 
733428 1 gang, 1 duplex outlet Ivory NP8I 
733417 2 gang, 2 duplex outlets Brown NP82 

 
 
 

 
STAINLESS STEEL WALL PLATES 
SCL Matl. Std.:  none 
Stock Unit:  EA 
 
Stock  
Number Description 

Sierra Catalog 
Number 

733429 1 gang for 1 switch S-1N 
733430 1 gang, 1 duplex outlet S-8N 
733432 1 gang - blank S-13N 
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W I R I N G  D E V I C E S :   W O R K  L I G H T S ,  E X T E N S I O N  C O R D S ,  
G F C I  O U T L E T S  A N D  A D A P T E R S  

TROUBLE LIGHT 
Description:  Hand Lamp, portable, with guard, 25 ft. cord, reflector, switch and grounded outlet, I00 W 
SCL Matl Std:  7331.0 
Stock Unit:  EA 

Stock No. 

733611 
 

EXTENSION CORDS, 3-Wire #14,  6000 V,  Type SO 
Description:  With watertight connections 
SCL Matl Std:  7331.0 
Stock Unit:  EA 

Stock No. Length, ft. 

761750 25 
761755 50 
 

EXTENSION CORDS, 3-Wire #12,  120 V w ith GFCI  
SCL Matl Std:  7331.0 
Stock Unit:  EA 761770 

Stock No. Length, ft. Outlet Type GFCI 

761760 25 tri-source plug mounted 
761765 50 tri-source plug mounted 
761770 1-1/2 single manual set 
 

ADAPTERS 
SCL Matl Std:  none 
Stock Unit:  EA  Manufacturer and Catalog No. 
Stock No. Description or Industry No.  

733120 Mogul to medium socket, 
porcelain 

Leviton, 8681 
 733120 

733123 3 wire cap to 2 wire outlet  
with ground lug 

Industry No. 5273L  733123 

733146 Body, attachment, T-slot,  
125V, 660W 

GE, 3293 
Hubbell, 5612 
Rodale, 2130 

 733146 
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W I R I N G  D E V I C E S  – T E S T  C L I P S ,  B U Z Z E R S  A N D  T R A N S F O R M E R S

BUZZER AND TRANSFORMER, Door
Description:  6 volt.
Per SCL Matl. Std.:  None
Stock Unit:  EA 722176 733777

Stock
No. Description

Manufacturer and
Catalog No.

722176 Buzzer Edwards Dixie 725
733777 Transformer, 8-16-24 volt Edwards 592

TEST CLIP
Per SCL Matl. Std.:  None
Stock Unit:  EA

Stock
No. Description

Manufacturer and
Catalog No.

733570 20A, cadmium plated, with screw Mueller 27
733571 25A, lead plated, with screw Mueller 24A 733572

733572 40A, solid copper, with screw Mueller 27C
733573 5A, cadmium plated, with screw Mueller "Peewee 45"
733574 50A, lead plated, with screw Mueller 21A
733575 Alligator, steel, with screw Mueller 60S
733576 For temporary connections to insulated wires Frankel 2521

INSULATORS CLIP,  for  Muel ler  Cl ips 27,  27C,  and 29
Per SCL Matl. Std.:  None
Stock Unit:  EA

Stock
No.

Color

733636 Black 733636

733637 Red
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WIRING SUPPLIES - LAMPS, INCANDESCENT

LAMPS, SILVERED BOWL                                                               

Operate with base up in porcelain sockets
Per Fed.  Spec.  W-L-101
Stock Unit: EA

Stock Bulb Base Purchase
No. Watts Type Type Volts Unit
730655 300 PS-35 Mog. 130 24
730656 500 PS-40 Mog. 130 24

LAMPS, INSIDE FROSTED, 130 Volt                                       

General Service
Per Fed.  Spec.  W-L-101
Stock Unit: EA

Stock Bulb Base Purchase
No. Watts Type Type Unit
730622 25 A-19 Med. 120
730623 40 A-19 Med. 120
730625 60 A-19 Med. 120
730626 75 A-19 Med. 120
730627 100 A-19 Med. 120
730628 150 A-23 Med. 60
730629 200 PS-30 Med. 60
730630 300 PS-30 Med. 60
730631 300 PS-30 Mog. 24

LAMPS, MISCELLANEOUS, INCANDESCENT, 125 Volt
Stock Unit: EA

Bulb Base Pur.
Stk. No. Watt Type Type Description Unit

730390 250 R-40 Med.
Skirt

Refl. Infra.
Indust

24

730392 250 R-40 Med. Refl. Infra. Heat
Cl. C

24

730461 6 S-6 Cand. Night Clear 120
730511 90 PAR-

38
Med.
Skirt

130V Halogen
Spot

12

730512 90 PAR-
38

Med.
Skirt

130V Halogen
Flood

12

730519 150 R-40 Med. Ref. Flood 24
730621 15 A-Frost Med. Exit Light 120
Inside Frosted
Per Fed. Spec. W-L-101f

LAMPS, TRAFFIC SIGNAL, Clear, 130 Volt                       

Tower obstruction lights
Stock Unit: EA

Stock Bulb Base Purchase
No. Watts Type Type Unit
730673 100 A-21TS Med. 120

LAMP, SWITCHBOARD, INCANDESCENT, 125 Volt  

Stock Unit: EA
Bulb Base Mfgr. & Pur.

Stk. No. Watts Type Type Cat. No. Unit
730530 1.7 T-3-1/4 Min. Bay GE B2A 10

LAMP, ROUGH SERVICE, inside frosted, 130 Volt    

For drop cords, machine shop, etc.
Per Fed.  Spec.  W-L-101f
Purchase Unit: 120

GE 100A/RS 60PK
Osram Sylvania 100A21/VS
Philips 100A/RS/VS

Stock Unit: EA

Stock No. Watts
Bulb
Type

Base
Type

730552 100 A-21 Med.

LAMP, ROUGH SERVICE, shatter-resistant, 120 Volt
For trouble lights.
Purchase Unit: 120

GE 100A/RS/CVG
Osram Sylvania 100A21/RS/SL
Philips 100A/RS/TF

Stock Unit: EA
Bulb Base

Stock No. Watts Type Type
730553 100 A-21 Med.

LAMPS, 250 Volt                                                                                       

Stock Unit: EA

Stock
No. Watts

Bulb
Type

Base
Type

Descrip-
tion

Purch-
ase
Unit

730692 25 A-19 Med. Green
730693 25 A-19 Med. Red 60
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THE NEXT PAGE (73-32) RESERVED FOR FUTURE USE.

LAMPS, FLASHLIGHT AND FLUORESCENT, BALLASTS AND STARTERS

LAMPS, FLUORESCENT                                                                                                              

Per CL Material Standard 7303.0
Bulb Shape: T12.
Stock Unit: EA

Stock No. Watts Length, Inches Color Indicator
730332 34 48 Spec. 41
730349 34 48 Cool White
730348 34 48 Warm White
730345 60 96 Cool White
730344 75 96 Spec. 41
730350 95 96 Cool White
730347 110 96 Cool White
730346 215 96 Cool White

BALLASTS, FLUORESCENT LAMP                                                                                    

Stock Unit: EA
Approved Manufacturers

Stock No. Voltage For Lamps Start Type G.E Universal Advance Jefferson
733504 120 High power for 2-40 W Rapid Start 8G-1022 446-LR R-2S40 300-3701 -800
733505 277 F96TI2 or F72Tl2 Instant Start 8G1015-WF – V-2E75-S –

STARTER, FLUORESCENT                                                                                                        

Stock Unit: EA

Stock No. Trade No. Approved Mfrs.

733736 FS-4 Bryant, GE, or Hubbell

LAMP, LANTERN                                                                                                                                

Purchase Unit: 10
Stock Unit: EA

Stock No. Trade No. Volts Amps Bulb Type Base Type
730210 407 4.9 0.30 G-4-1/2 Screw
730211 KPR113 4.8 0.75 B-3-1/2 Flange

LAMPS, FLASHLIGHT                                                                                                                    

Purchase Unit: 10
Stock Unit: EA

Stock No. Trade No. Volts Amps Bulb Type Base Battery Rating
*730203 222 2.25 0.25 TL-3 Lensed Screw 2 “D” Cells
*730233 PR-6 2.5 0.30 B-3-1/2 Flange 2 “D” Cells
730234 PR-3 3.6 0.50 B-3-1/2 Flange 3 “C” or “D” Cells
730235 HPR-52 2.8 0.85 B-3-1/2 Flange 2 “AA” Cells

*Per Federal Spec.  W-L-111c

LAMP, SEALED BEAM, Multipurpose                                                                               

Stock Unit: EA
Stock No. Trade No. Volts Amps Bulb Type

730244 4546-1 4.7 0.50 PAR 36
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W I R I N G  S U P P L I E S  –  T A P E ,  E L E C T R I C A L ,  I N S U L A T I N G ,  
W A T E R P R O O F I N G  A N D  M A R K I N G  

 
 

 

ELECTRICAL TAPE,  Vinyl 
Description:  Heavy Duty. 

SCL Matl. Std.:  7366.0 

Stock Unit:  RL 

Stock 
Number 

Width,  
in 

Thickness,  
mils 

Roll Length,  
yd 

736644E 1 10 36 

736650E 2 10 36 
 
ELECTRICAL TAPE,  Vinyl 
Description:  Low temperature type. 

SCL Matl. Std.:  7366.5 

Stock Unit: RL 

Stock  
Number 

Width,  
in 

Thickness,  
mils 

Roll Length,  
ft 

736655E 3/4 7 66 

736656E 1-1/2 7 44 to 66 
 
FRICTION TAPE 
SCL Matl. Std.:  7364.0 

Stock Unit:  EA 

Stock  
Number 

Width,  
in 

Thickness,  
mils 

Roll Length,  
ft 

736400E 3/4 15 60 

736401 1 15 60 

736415 2 15 82-1/2 
 

INSULATING TAPE,  Putty 
Description: Scotchfil™ or Plymouth 2074-28 

SCL Matl. Std.:  none 

Stock Unit:  RL 

Stock  
Number 

Width,  
in 

Roll Length,  
ft 

736750 1-1/2 5 
 

PLASTIC PIPE WRAP TAPE 
SCL Matl. Std.: 7367.3 

Stock Unit:  RL 

Stock  
Number 

Width,  
in 

Thickness,  
mils 

Roll Length,  
ft 

736730 2 10 100 
 

 

SEALING AND INSULATING MASTIC TAPE 
Description:  Self-amalgamating, insulating mastic 
tape, “Aqua seal,” 1/8˝ thick. 

Application:  For sealing all types of overhead and 
direct buried electrical connections up to 600 volts.  For 
waterproofing duct work, cable ends, and all types of 
splices.  Product is not appropriate for applications that 
may contact the semi-con layer of primary cable. 

SCL Matl. Std.:  7364.70 

Stock Unit:  RL 

Stock  
Number 

Width,  
in 

Roll Length,  
ft 

736470E 3-3/4 10 
 
ELECTRIC ARC PROOFING TAPE 
Description:  White to gray, 
0.030 inch thick tape. 

Application:  Tape is applied to  
high-energy, communication,  
and control cables that are within  
18 inches of other cables to offer 
protection in the event of a fault  
from fire and electric arcs until  
limiting devices have time to operate. 
Because tape is not adhesive coated, it must be held in 
place after wrapping with bands of silicone adhesive 
glass cloth tape, Stock Number 736632. 

SCL Matl. Std.:  7365.20 

Stock Unit:  RL 

Stock  
Number 

Width,  
in 

Roll Length,  
ft 

736525 1-1/2 20 

736527 3 20 
 
MARKING TAPE,  Multicolored 
SCL Matl. Std.:  7367.5 

Stock Unit:  RL 

Stock  
Number Color 

Width,  
in 

Roll Length,  
ft 

736775E white 1/2 20 

736776E yellow 1/2 20 

736777E blue 1/2 20 

736778E red 1/2 20 

736779E green 1/2 20 

736780E orange 1/2 20 

736781E brown 1/2 20 
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WIRING SUPPLIES - HIGH VOLTAGE SPLICING TAPE 
 

TAPE, LINERLESS, HIGH VOLTAGE, INSULATING  

For poly, EPR, rubber and synthetic rubber cables.   
Ozone resistant. 
Per SCL Matl. Std. 7365.3 
Stock Unit: RL 

Stock No. Width Thickness Roll Length
736503 3/4” 0.030” 30’ 

736504 1” 0.030” 30’ 

736505 1-1/2” 0.030” 30’ 

TAPE, SEMICONDUCTING, SELF-BONDING  

Per SCL Matl. Std. 7366.6 
Stock Unit: RL 

Stock No. Width Thickness Roll Length
736670 3/4” 0.030” 15’ 

736671 1” 0.030” 15’ 

010451 1-1/2” 0.030” 15’ 

TAPE, SHIELDING, ELECTRICAL  

Tinned copper wire, tubular knit. 
Per SCL Matl. Std. 7362.2 
Stock Unit: RL 

Stock No. Width Roll Length 
736244 1” 15’ 

736243 2-1/2” 25’ 

TAPE, SILICONE RUBBER  

Plymouth 3455-01, Electro 16012, MAC ST-1030, 3M 70 
Stock Unit: RL 

Stock No. Width 
Minimum 
Thickness Roll Length 

736512 1” 0.012” 30’ 

 

TAPE, HIGH VOLTAGE, POLYESTER (DACRON)  

Dry pack, 18-yard rolls with no core, black. 
Stock Unit: RL 

Stock 
No. Width Thickness MAC Cat. Nos.

736682 3/4” 0.010 to 0.012” TAP DVD 7518

736684 1” 0.010 to 0.012” TAP DVD 1018

 

TAPE, COTTON, WOVEN, ELECTRICAL  

Plain weave. 
Per SCL Matl. Std. 7361.9 
Stock Unit: RL 

Stock No. Width Thickness Roll Length
736162 1/2” 0.007 36 yards 

736166 3/4” 0.007 36 yards 

736170 1” 0.007 36 yards 

 

TAPE, GLASS, CLOTH  

Class “H” Insulation (180°C). 
With thermosetting adhesive. 
Per MIL-I-19166C 
Scotch 69 
Stock Unit: RL 

Stock No. Width Thickness Roll Length
736632E 1/2” 0.0075” 66’ 

 

TAPE, CREPE PAPER. CARBON BLACK  

Impregnated with polybutene oil. 
Stock Unit: CN (Nine rolls per sealed quart can.) 

Stock No. Width Thickness Roll Length
736245 1” 0.003” 12’ 
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W I R I N G  S U P P L I E S  -  H E A T  S H R I N K  T U B I N G

TUBING, HEAT SHRINKABLE,  Heavy-Wal l ,  Sealant  Coated
Application:  Splice cover for the elimination of taping.  Allow a small amount of clearance
for the sealant (to ease sliding the tubing over the cable and connector).
Per SCL Matl. Std.:  7374.5 Stock Unit:  EA

ID, in. ID, in.
Stock
No.

Minimum
Expanded

Maximum
Recovered

Length,
in.

Stock
No.

Minimum
Expanded

Maximum
Recovered

Length,
in.

737451 0.75 0.24 12 737456E 3.00 1.25 12
737450E 1.10 0.37 09 737601 1.29 0.37 48
737453 1.10 0.37 12 737602 1.50 0.50 48
737452E 1.50 0.50 12 737603 2.00 0.75 48
737455E 2.00 0.75 12 737604 3.00 1.25 48

TUBING, HEAT SHRINKABLE,  Medium-Wal l ,  Sealant  Coated
Application:  For Network use.  Over tape shield of single conductor.
Per SCL Matl. Std.:  none Stock Unit:  EA

Use Range, in.Stock
No. Min. Max.

Length,
in.

Nominal
Recovered Wall, in. DSG - Canusa Raychem/Tyco

010414 0.50 1.20 48 0.08 CFM-1300-48-D-PR-BK MWTM-35/12-1200-S
737622 0.65 1.60 48 0.08 CFM-1700-48-D-PR-BK MWTM-50/16-1200-S
737623 1.00 2.90 48 0.11 – MWTM-85/25-1200-S

TUBING, HEAT SHRINKABLE,  Thin-Wal l
Application:  For general purpose protection and repair.
Per SCL Matl. Std.:  none Stock Unit:  PC
Stock No. Min. Expanded ID, in. Max. Recovered ID, in. Length, in. Nominal Recovered Wall Alpha
012476 0.250 0.125 48 0.025 FIT-221-1/4 Black

Outside Diameters of  Wire,  L imiters,  Spl ices and Lugs,  in .
Dimensions may vary slightly among manufacturers.

Limiters Splice or Lug, Y-35/39Wire
Size

Wire
OD Al Cu Splice, Anderson Al Cu

#2 0.42 – 1.06 VCSE55 = 0.78, VCSE66 = 0.91 0.53 0.42
#1 0.49 – 1.06 VCSE55 = 0.78, VCSE66 = 0.91 0.53 0.46
1/0 0.53 1.06 1.25 VCSE55 = 0.78, VCSE66 = 0.91 0.63 0.51
2/0 0.54 1.44 1.25 VCSE55 = 0.78,

VCSE77 = 1.00
VCSE66 = 0.91, 0.69 0.56

3/0 0.63 – 1.44 VCSE66 = 0.91, VCSE77 = 1.00 0.76 0.62
4/0 0.69 1.44 1.44 VCSE66 = 0.91,

VCSJ85R = 1.20
VCSE77 = 1.00, 0.88

0.
66

 a
nd

 5
/8

 s
er

vi
ce

sp
lic

es

0.69

250 0.76 1.44 1.44 VCSE77 = 1.00, VCSJ85R = 1.20 0.94 0.75
300 0.80 – – VCSE77 = 1.00, VCSJ85R = 1.20 1.01 0.81
350 0.88 1.63 1.63 VCSE77 = 1.00, VCSJ85R = 1.20 1.11 0.88
500 1.00 1.63 1.88 VCSJ85R = 1.20 VCSJ85R = 1.20 1.32 1.06
750 1.20 1.88 2.50 – 1.60 1.30
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W I R I N G  S U P P L I E S  -  H E A T  S H R I N K  S E A L S  A N D  S H R I N K  C A P S  
 
BOOT, Heat  Shr inkable 
Application:  For installation of trifurcation splices. 
SCL Matl. Std.:  7374.5  
Stock Unit:  EA 

Body Use Range,  
Cable Diameter ,  in  

Leg Use Range,   
Cable Diameter ,  in  

Stock No.  
No.  of  
Legs Min Max Min Max 

737513 3 0.85 2.20 0.35 0.90 
737517 3 1.10 2.90 0.50 1.25 
010402 3 1.77 4.53 0.87 2.05 
012479* 4 2.75 8.50 0.875 2.00 * For network protectors. 
737520 6 1.45 3.85 Ø 0.60, Gnd. 0.30 Ø 1.50, Gnd. 0.75 

 

 

CAP,  Heat  Shrinkable 
Application:  For temporary insulation of cable ends. 
SCL Matl. Std.:  7374.5 
Stock Unit:  EA 

Stock  
No. 

Min. Expanded 
ID, in 

Max. Recovered 
ID, in 

Approx. 
Length, 
in 

737475E 0.79 0.36 2.2 
737477E 1.37 0.70 3.5 
737479E 2.17 1.00 5.7 
737485E 2.87 1.26 6.7 
737483E 3.94 1.77 6.4 
737481E 4.70 2.76 5.7 

 

CAP, Cold-Shrink 
Application:  For temporary  
insulation of cable ends. 
SCL Matl. Std.:  None 
Stock Unit:  EA 
Stock  
No. 

Diameter 
Range, in 

Approx. 
Length, in 3M Cat. No. 

011682E 0.46 to 0.82 2.5 EC-1 
011683E 0.63 to 1.18 2.5 EC-2 
011684E 1.02 to 1.94 2.5 EC-3 
011685E 1.79 to 3.32 2.5 EC-4 

 

TUBING, Heat Shrinkable, High Voltage, Red 
Description:  For insulating 1/4  x 3  bar or 2  diameter 
bus or cable and for marking grounded standoff bushings. 
SCL Matl. Std.:  None 
Stock Unit:  IN 
Stock No. Dia, in Length Raychem Cat. No. 
737457 3 50 foot roll,  

cut to length 
BPTM-100/40 A/U 

 

ENCAPSULATION KIT,  Cable Tap,  Z ipper  
Description:  Complete heat-shrink kit, for 
encapsulation of wye splices. 10 inches long. 
SCL Matl. Std.:  None 
Stock Unit:  EA 
 
 
Stock  
No. 

Main  
Size, in 

Tap  
Size, in Raychem Cat. No. 

737620 4/0 to 500 #6 to 4/0 CRSM-CT-84/20-250 
 

REPAIR SLEEVE,  Wrap Around,  Zipper  
Application:  For repairing or replacing cable jackets.   
48 inches long.  May be field cut to shorter lengths. 
SCL Matl. Std.:  None 
Stock Unit:  EA 
 
 
 
 
Stock No. Cable Size, in Raychem Cat. No. 
737621 0.65 – 2.65 MBSM-75/15-1200 

 

SEALANT,  Hot  Melt ,  Insulat ing,  Waterproof  
Description:  2  x 15  x 0.03  strip, red. 
Application:  For use with uncoated tubing and molded 
parts, including HVT termination kits. 
SCL Matl. Std.:  None 
Stock Unit:  EA 
Stock No. Approved Manufacturer and Cat. No. 
686541 Raychem, S-1085-3-380 
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SEALING SLEEVE,  Cold Shr ink 
Description:  Open ended, tubular, cold shrink, EPDM rubber sleeves. 
Does not include connector. 
Application:  For insulation of 600 volt secondary splices. 
In aerial applications, over wrap with UV protective tape. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock 
Number Description 

Approved 
Manufacturer 

Catalog 
Number 

737100 2/0 AWG – 250 kcmil 3M QSLV 2/0-250 
737101 250 kcmil – 500 kcmil 3M QSLV 250-500 

 

SHEET INSULATION 
Description:  Phenolic cotton fabric laminate.  Grade C, natural color, Micarta or equal. 
Approximate Dimensions:  36  x 36  
NEMA Pub:  L I  1, For Industrial Laminated Thermosetting Products 
SCL Matl. Std.:  none 
Stock Unit:  SH 

Stock 
Number 

Thickness 
in. 

735214 1/8 
735217 1/4 
735221 1/2 
 

CABLE WRAP, Polytetraf luoroethylene 
Description:  Type II, Class B Insulation 
SCL Matl. Std.:  7353.6 
Stock Unit:  FT 

Stock 
Number 

Size 
in. 

Wire Bundle Diameter 
in. 

Length 
ft. 

735361 1/4 3/16 to 2 50 
735363 1/2 3 / 4  to 4 25 
 

VARNISHED CLOTH, Dacron,  Glass,  Black 
ASTM:  D 2400 
SCL Matl. Std.:  none 
Stock Unit:  FT 

Stock 
Number 

Thickness 
in. 

Width 
in. 

Roll Length 
yd. 

Von Roll Isola 
Cat. No. 

735283E 0.01 36 36 600-210 
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W I R I N G  S U P P L I E S  —  C A B L E  T I E S ,  T A G S  A N D  D U C T  T A P E

DUCT TAPE,  Tw o- Inch
Description:  Used to seal PCB and asbestos suits and
plastic sheets at work site.
Per SCL Matl. Std.:  none
Stock Unit:  RL
Stock No.:  736745
Approved Manufacturers: 3M, Merco, Nashua #357,
Shurtape, Standard Brands, United Tape.

MARKING TAPE, Trench or Conduit, Plastic Film
Description:  Roll length 1000΄.  Detectable with foil.
Per SCL Matl. Std.:  none
Stock Unit: RL
Stock
No. Color

Width,
in. Printing

736800 red 3 “CAUTION: BURIED ELECTRIC
LINE” (Also shown on 70- 51.).
Reef Industries “Sentry Line”
#42-0110 or Pro-Line Safety.

736900 red 2 “Seattle City Light Pump
Discharge Conduit.  Call 625-
3000 for free repair.” D & G Sign
and Label. (Also shown on
70- 51.).

PULL TAPE,  Flat
Description:  Polyester.  Pre-lubricated
with silicone and printed with sequential
footage markings.  2500 lbs. tensile
strength.
Per SCL Matl. Std.:  none
Stock Unit:  RL

Manufacturer
Stock
No.

Feet per
Reel Fibertek

Pacific Strapping
(Herculine)

012293 0400 WP2500-400 P2500W-400
012480 3000 WP2500-3000 P2500W-3000

TAGS, Impressionable,  Aluminum, w i th Tie
Per SCL Matl. Std.:  none
Stock Unit:  BX
Stock No. Width, in. Length, in.
735820 1 3-3/8

TAGS, Cable Ident i f icat ion,  Plast ic
Per Blaine Special:  Code 01107-CFM
Stock Unit:  EA
Stock No. Size, in. Color
735800E 1-1/8 x 7 x 0.016 yellow

CABLE TIES,  Plast ic ,  Adjustable
Description:  Also called tie wrap or cable strap.
Per SCL Matl. Std.:  7358.1
Stock Unit:  EA

tie

identification tie

clamp tie

Stock No. Type Color

Length,
Approximate,
in.

735804E tie natural 04
735805E tie black 07
735806E tie natural 07
735807E identification natural 07
735809E identification natural 15
735810E clamp natural 08
735811E tie black 14
735812E tie black 20

CABLE TIE MOUNTS, Adhesive-Backed
Per SCL Matl. Std.:  none
Stock Unit:  EA

Stock No. Size Dimension, in.
Panduit
Catalog No.

735814E small 0.75 x 0.75 x 0.195 ABMM-A-C
735815E large 1.0 x 1.0 x 0.204 ABM2S-A-C

CABLE TIE MOUNTING BASES
Per SCL Matl. Std.:  none
Stock Unit:  EA

Stock No. Size, in.
Mounting
Screw Size

T&B
Catalog No.

735850 1/2 #10 TC-5356
735852 1/2 1/4˝ TC-5357

CABLE TIE MOUNTING BASES
Application:  For securing cable ties to masonry walls.
Per SCL Matl. Std.:  none
Stock Unit:  EA

Stock No.
Maximum Width,
Cable Tie, in.

T&B
Catalog No.

735801 0.19 TC-5358
735802 0.50 TC-5359

163



Seatt le  Ci ty Light  

STOCK CATALOG 
stock c lass-page:  

superseding:  
e f fec t ive date:  

73-50 
September  9 ,  2009
January 12,  2011 
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SCHEDULE 40 PVC CONDUIT 
Description:  Schedule 40 extruded rigid PVC (polyvinyl 
chloride) conduit.  All conduit, 2 inch (IPS) and larger, are 
chamfered.  Except for 5-inch conduit, one conduit end is 
bell and the other, straight cut.  5-inch conduit is straight 
cut on both ends. 
Application:  Schedule 40 PVC conduit is used to 
construct smooth raceways for the pulling in of cable 
installed in a variety of looped radial and network system 
applications:  service, secondary, primary, communication, 
and control.  Schedule 40 PVC conduit is not appropriate 
for riser pole applications. 

SCL Matl. Std.:  7015.05 

Stock Unit:  FT 

 

 

 

 
Stock  
Number 

Trade  
Size, in 

SCL New  
Construction 

734525 0-1/2 standard 

734526 0-3/4 standard 

734527 1 do not use 

734528 1-1/4 do not use 

734529 1-1/2 do not use 

734530 2 standard 

734531 2-1/2 do not use 

734532 3 standard 

734533 3-1/2 do not use 

734523 4 standard 

734524 5 use fiberglass 

010334 6 do not use 

 

DIRECTIONAL DRILLING CONDUIT SYSTEMS 
Description:  Conduit systems specifically intended for 
directional drilling construction projects. 
Application:  Directional drilling is an underground 
excavation method using a steerable system for 
installing pipe, conduit and cable using a surface 
launched drill rig.  The conduit systems cited in 7017.05 
have been reviewed and approved by Seattle City Light 
for use on our system. 

SCL Matl. Std.:  7017.05 

Stock Number:  none 

 

SCHEDULE 40 PVC ELBOWS 
Description:  Schedule 40 extruded rigid PVC (polyvinyl 
chloride) 90°, 45°, and 22-1/2° elbows.  All elbow straight cut 
ends, 2 inch (IPS) and larger, are chamfered.  Elbows are 
also known as bends.  Except for 5-inch elbows, one end is 
bell and the other, straight cut.  5-inch elbows are straight cut 
on both ends. 
Application:  Schedule 40 PVC elbows are used to 
construct smooth raceways for the pulling in of cable.   

SCL Matl. Std.:  7015.05 

Stock Unit:  EA 

 
Stock  
Number 

Trade  
Size, in 

Radius,  
in 

Tangent Length, 
in 

90 degree    

734551 0-1/2 04   1-1/2 

734671 0-3/4 04-1/2  1-1/2 

734550 1 05-3/4   1-7/8 

734546 1-1/4 07-1/4  2 

734547 1-1/2 08-1/4 2 

734548 2 24 2 

734549 2-1/2 24 3-1/8 

45 degree    

734553 1-1/4 07-1/4  2 

734554 1-1/2 08-1/4 2 

734555 2 18 2 

734557 3 36 3-1/8 

734558 3-1/2 36 3-1/4 

734559 4 36 3-3/8 

734560 5 48 3-5/8 

010337 6 48 3-5/8 

22-1/2 degree    

734561 2 18 3 

734562 2-1/2 18 3 

734563 3 24 3-1/4 

734564 3-1/2 24 3-1/2 

734566 4 24 3-3/8 

734568 5 24 3-5/8 
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P V C  C O N D U I T  F I T T I N G S  
 

 

FEMALE ADAPTER, Coupling, One 
End Slip, One End Female 
Description:  Extruded rigid PVC 
(polyvinyl chloride) female adapter.  
Female adapters have straight 
threads.  Two-inch (IPS) and  
larger, are of molded  
manufacture, not  
expanded.  
Description:  
Adapter slip 
fittings will accept 
either Schedule  
40 or Schedule 80 conduit with straight 
cut ends (both have the same OD). 
SCL Matl. Std.:  7015.05 
Stock Unit:  FT 

Stock  
Number 

Trade  
Size, in 

734508 0-1/2 
734540 0-3/4 
734541 1 
734542 1-1/4 
734543 1-1/2 
734544 2 
734545 2-1/2 
734537 3 
734538 3-1/2 
734539 4 
734536 5 
010342 6 

 

MALE ADAPTER, Coupling, One 
End Slip, One End Male 
Description:  Extruded rigid PVC 
(polyvinyl chloride) male adapter.  
Two-inch (IPS) and  
larger, are of molded  
manufacture, not  
expanded.  
Description:  
Adapter slip 
fittings will accept 
either Schedule  
40 or Schedule 80 conduit with straight 
cut ends (both have the same OD). 
SCL Matl. Std.:  7015.05 
Stock Unit:  FT 

Stock  
Number 

Trade  
Size, in 

734920 0-1/2 
734914 0-3/4 
734918 1 
734924 1-1/4 
734925 1-1/2 
734926 2 
734921 3 
734923 4 
010341 6 
 
 

 

STRAIGHT ADAPTER, Coupling, 
Both Ends Slip 
Description:  Extruded rigid PVC 
(polyvinyl chloride) straight adapter.  
Two-inch (IPS) and  
larger, are of molded  
manufacture, not  
expanded.  
Description:  
Adapter slip 
fittings will accept 
either Schedule  
40 or Schedule 80 conduit with straight 
cut ends (both have the same OD). 
SCL Matl. Std.:  7015.05 
Stock Unit:  FT 

Stock  
Number 

Trade  
Size, in 

734512 0-1/2 
734513 0-3/4 
734514 1 
734515 1-1/4 
734516 1-1/2 
734517 2 
734518 2-1/2 
734519 3 
734520 3-1/2 
734521 4 
734522 5 
010343 6 
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P V C  C O N D U I T  F I T T I N G S  
 

 

END BELL, PVC, Direct Burial 
SCL Matl. Std.:  7345.7 
Stock Unit:  FT 

Stock  
No. 

Trade  
Size, in 

734944 2 
734946 3 
734947 3-1/2 
734948 4 
734949 5 
010340 6 
 

CONDUIT REPAIR SYSTEM, Interlocking Parts 
Description:  PVC plastic.  Two interlocking 10-foot 
halves, snap closed with 2-piece interlocking coupling.  
Sole source: Conduit Repair Systems, Inc. 
(www.conduitrepair.com), (CRS). 
Application:  Requires separate locking tool to close snap 
– non-stock item (CRS part CT4000). 
SCL Matl. Std.:  none 
Stock Unit:  EA 

 

 coupling halves 

 

SCL Stock Number 

Trade  
Size, in 

10-ft Conduit   
Halves 

Split to  
Split Coupling 

Standard to 
Split Coupling 

2-1/2 012113 012109 012105 
3 012114 012110 012108 
4 012115 012111 012107 
5 012116 012112 012106 
 
 

 

ADAPTER, PVC, 24-Inch Long, Schedule 40 
Application: connects 3-1/2 round duct to 3-1/2 square 
duct 
SCL Matl. Std.: 7345.7 
Stock No.:  734565 
 
 

FIVE DEGREE ADAPTER, Coupling, Both Ends Slip
Description:  Extruded rigid PVC (polyvinyl chloride) 
straight adapter.  Two-inch (IPS) and larger, are of molded 
manufacture, not expanded.  
SCL Matl. Std.:  7015.05 
Stock Unit:  FT 

Stock  
No. 

Trade  
Size, in 

010444 4 
010443 5 
 
 

REDUCER, PVC, 3/4  x 1/2  Plug, Heavy Wall 
SCL Matl. Std.:  none 
 
Stock  
No. 

Prime  
Conduit Cat. No. 

734480 E950ED 

 

REDUCER, PVC, Expanded, Schedule 40 
SCL Matl. Std.:  none 

Manufacturers and Catalog Nos.  
Stock  
No. 

Trade 
Size, in 

Prime  
Conduit  

PW  
Eagle  

Race  
Tech 

734470 3 x 2-1/2 E952LK 6146030025 order by description
012503 4 x 3-1/2 E952NM – – 
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S C H E D U L E  8 0  P V C  C O N D U I T  
 

 
 

SCHEDULE 80 PVC CONDUIT 
Description:  Schedule 80 extruded rigid PVC (polyvinyl 
chloride) conduit.  All conduit, 2 inch (IPS) and larger, are 
chamfered.  Except for 5-inch conduit, one conduit end is 
bell and the other, straight cut.  5-inch conduit is straight 
cut on both ends. 
Application:  Schedule 80 PVC conduit is used to 
construct smooth raceways for the pulling in of cable 
installed in a variety of looped radial and network 
system applications:  service, secondary, primary, 
communication, and control.   
Schedule 80 PVC conduit is appropriate for riser pole 
applications. 
Assembly:  Refer to Stock Catalog page 73-52 for 
PVC fittings (couplings). 
SCL Matl. Std.:  7020.05 
Stock Unit:  EA 

 

 
Stock  
Number 

Trade  
Size, in 

738740 1-1/2 
738741 2 
738742 2-1/2 
738743 3 
738744 3-1/2 
738745 4 
738746 5 
010333 6 
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F I B E R G L A S S  C O N D U I T  A N D  A D H E S I V E  
 

 

CONDUIT, 5-Inch, Medium Wall 
Description:  Five-inch IPS (iron pipe standard), 
medium wall, fiberglass conduit in 20 foot straight 
sections.  Spigot ends (straight cut section) are 
chamfered. 
Conduit spigot end is marked with 1/2 inch-wide 
yellow line to facilitate installation by providing 
indication when full insertion has been accomplished. 
Fiberglass conduit is an alternative to PVC conduit 
systems where the following (superior) attributes are 
required: 

• Wide operating temperature range, -60 to +250 
degrees F (-51 to +121 degrees C) 

• Resistant to cable pull burn through 
• Low relative coefficient of friction 
• Shatter-proof 
• Shape retention after impact 

Fiberglass conduit is an alternative to galvanized steel 
where the following (superior) attributes are required: 

• Corrosion resistance 
• Low relative unit cost 
• Low relative unit weight 
• Low relative coefficient of friction 
• Non-conductive 
• Shape retention after impact 

Application:  Five-inch fiberglass conduit systems 
are intended for use with the following Seattle City 
Light standard cables (three phases installed per 
conduit): 

• 15 kV, 1000 kcmil, 3-1/C, Stk. No. 623670 
• 28 kV, 500 kcmil, 1/C, Stk. No. 012100 
• 28 kV, 750 kcmil, 1/C, Stk. No. 012101 
• 28 kV, 1000 kcmil, 1/C, Stk. No. 012102 

Five-inch fiberglass conduit systems are appropriate 
for riser pole, other above ground, and below ground 
(encased in concrete) applications. 
SCL Matl. Std.:  7025.05 
Stock Unit:  FT 
 
Stock  
Number 

Trade  
Size, in 

012808 5 

 

CONDUIT, 5-Inch, IPS Standard  
Deplete Stock 
 
 
 
 
Description:  With integral coupling on one end.  
Integral urethane tri-seal gasket in coupling. 
Application:  Fiberglass conduit and fittings 
manufactured by FRE Composites are no longer 
purchased.  Engineers are encouraged to work with 
Material Control to coordinate depleting existing 
inventory.  After inventory is depleted, use fiberglass 
products specified in Material Standard 7025.05 
(012808). 
SCL Matl. Std.:  7348.5 (cancelled) 
Stock Unit:  EA 
 
Stock  
Number 

Trade  
Size, in 

Nominal Wall 
Thickness, in 

734850 5 0.095 
 

ADHESIVE SYSTEM, Fiberglass Conduit 
Description:  Adhesive components, consisting of two-
part adhesives, adhesive guns, stir sticks, and abrading 
supplies. 
Application:  One 20 fl oz adhesive cartridge, Stock No. 
012820, will make about 20 joints.  Adhesive is required 
at fiberglass conduit joints where a field cut has been 
made and the interference joint is not available, where 
there are joints between large sweep elbows and vertical 
risers, and at all end bells. 
Adhesive gun, Stock No. 012819, may be considered 
expendable and issued with each job. 
Adhesive curing time is approximately one hour at an 
ambient temperature of 75 degrees F (29 degrees C). 
Cold weather adhesive is available from the 
manufacturer by special order. 
SCL Matl. Std.:  7025.05 
Stock Unit:  EA 
 
Stock  
Number Description 

012819 adhesive gun 
012820 epoxy cartridge, 20 fl oz, 70º F 
012821 adhesive kit; includes can of base 

adhesive, can of hardener, stir sticks, sand
paper, and instructions; 70º F 
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F I B E R G L A S S  E L B O W S  ( S W E E P S )  A N D  F I T T I N G S  
 

 
 

FIBERGLASS ELBOWS 
Description:  Five-inch, medium wall, for fiberglass 
conduit.  Elbow angles are required to be accurate to  
± 2% of specified. 

SCL Matl. Std.:  7025.05 

Stock Unit:  EA 

Stock  
Number 

Angle, 
degrees 

012848 11-1/4 

012849 22-1/2 

012850 45 

012809 90 

012847 90 
 
 

FIBERGLASS FITTINGS 
Description:  For 5-inch fiberglass conduit, medium 
wall. 

Application:  Female terminal adapter, Stock No. 
012817, is used for joining fiberglass conduit to 
galvanized rigid steel (GRS) conduit. Adapter has same 
threads as GRS (straight). 

SCL Matl. Std.:  7025.05 

Stock Unit:  EA 

Stock  
Number Description 

012814 stop coupling 

012815 end bell, socket type 

012816 double bell coupling, 5º 

012817 female terminal adapter 

012818 fiberglass end cap with 
gasket 
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A L U M I N U M  C O N D U I T  A N D  E L B O W S  
  
 
CONDUIT,  Rigid Aluminum  
SCL Matl. Std.:  7343.5 
Stock Unit:  FT 

 

Stock No. 
Trade  
Size, in 

734751 0-1/2 
734752 0-3/4 
734753 1 
734754 1-1/4 
734755 1-1/2 
734756 2 
734757 2-1/2 
734758 3 
734759 3-1/2 
 

 
ELBOWS, Aluminum, 90 Degree, Standard 
SCL Matl. Std.:  7343.5 
Stock Unit:  EA 
 

Stock No. 
Trade  
Size, in 

734765 0-1/2 
734766 0-3/4 
734767 1 
734768 1-1/4 
734769 1-1/2 
734770 2 
734771 2-1/2 
734772 3 
 
COUPLINGS, Rigid Aluminum 
SCL Matl. Std.:  7343.5 
Stock Unit:  EA 
 

Stock No. 
Trade  
Size, in 

731061 0-1/2 
731062 0-3/4 
731063 1 
731066 2 
731067 2-1/2 
731069 3 
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Z I N C - C O A T E D  S T E E L  C O N D U I T  A N D  E L B O W S  
 

 
 

ZINC-COATED STEEL CONDUIT 
Description:  Steel conduit is also known as electrical 
rigid metal conduit - steel, abbreviated ERMC-S. Conduit 
that is finished means it has a threaded coupling attached 
to one end.  Each straight conduit section is finished with 
one threaded coupling attached.  Steel conduit is ordered 
in 10-foot sections. 
Application:  Zinc-coated steel conduit, elbows and 
fittings are used to construct smooth raceways for the 
pulling in of cable. 
Assembly:  Refer to Stock Catalog page 73-72 for steel 
fittings (couplings). 
SCL Matl. Std.:  7050.05 
Stock Unit:  FT 
 
 
 
Stock  
Number 

Trade  
Size, in 

SCL New  
Construction 

012085 0-1/2 standard 
012086 0-3/4 not for new construction 
012087 1 not for new construction 
734740 1-1/2 standard 
734741 2 standard 
734742 2-1/2 not for new construction 
734743 3 standard 
734744 3-1/2 not for new construction 
734745 4 standard 
734747 5 standard 
 
 

 

ELBOWS, Standard Sweep, 90 degree Angle 
Description:  zinc-coated steel conduit elbows 
Application:  Elbows are also known as bends.  Large 
radius elbows are also known as sweeps or large sweeps 
(see below).   
SCL Matl. Std.:  7050.05 
Stock Unit:  EA 
 
Stock  
Number 

Trade  
Size, in 

Radius,  
in 

Straight End 
Length, in 

734804 1/2 4 1-1/2 

734805 3/4 4-1/2 1-1/2 

734806 1 5-3/4 1-7/8 

734808 1-1/2 8-1/4 2 

734809 2 9-1/2 2 

734810 2-1/2 10-1/2 3 

 

ELBOWS, Large Sweep, 90 degree Angle 
Description:  zinc-coated steel conduit elbows 
Application:  Large radius elbows are also known as 
sweeps or large sweeps.  Five-inch trade size, 60-inch radius 
sweeps, Stock No. 734826, are used at the base of a riser 
pole.  Elbow angles are accurate to +/- 2% of specified. 
Underground duct systems typically utilize elbows that are 
bent in the field from straight sections.  Field bending elbows 
allows for custom angles and better nesting of multiple runs. 
SCL Matl. Std.:  7050.05 
Stock Unit:   
EA 

 
Stock  
Number 

Trade  
Size, in 

Radius,  
in 

Straight End 
Length, in 

734820 2 36 11 

734821 2-1/2 36 11 

734822 3 36 11 

734823 3-1/2 36 11 

734824 4 36 11 

012176 4 48 12 

734826 5 60 12 
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I R O N  A N D  Z I N C - C O A T E D  S T E E L  C O N D U I T  F I T T I N G S  
 

 

THREADED COUPLINGS, Straight Threaded 
Description:  For zinc-coated steel conduit.  Threaded 
couplings are straight-tapped. 

SCL Matl. Std.:  7050.05 

Stock Unit:  EA 

Stock  
Number 

Trade  
Size, in 

731091 0-1/2 

731092 0-3/4 

731093 1 

731094 1-1/4 

731095 1-1/2 

731096 2 

731097 2-1/2 

731098 3 

731099 3-1/2 

731100 4 

731102 5 
 

ERICKSON COUPLINGS, Union Type 
Description:  malleable iron 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock  
Number 

Trade  
Size, in 

731076 0-1/2 

731077 0-3/4 

731078 1 

731079 1-1/4 

731080 1-1/2 

731081 2 
 
 

CONDUIT NIPPLES, Chase 
Description:  Hot dip or mechanical galvanized.  Per ANSI 
C80.1. 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock  
Number 

Trade  
Size, in 

731260 1/2 
 
 
 
 

 

NIPPLE STOCK 
Description:  UL 6 defines a nipple to be a straight section 
of conduit 24 inches in length or less, with male pipe threads 
at each end.  City Light purchases nipple stock, also known 
as running thread, in three-foot lengths. 

SCL Matl. Std.:  7050.05 

Stock Unit:  EA 

 
Stock  
Number 

Trade  
Size, in 

734868 0-1/2 

734869 0-3/4 

734870 1 

734871 1-1/4 

734872 1-1/2 

734873 2 

734874 2-1/2 
 

SET SCREW COUPLINGS 
Application:  for rigid conduit slip fit 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Manufacturer’s Catalog Numbers Stock  
Number 

Trade  
Size, in EFCOR OZ/Gedney Sepco 

731082 2-1/2 1736 29-250 TRCC-250 

731083 3 1737 29-300 TRCC-300 

731084 3-1/2 1738 29-350 TRCC-350 

731085 4 1739 29-400 TRCC-400 

731086 5 17395 29-500 TRCC-500 
 

SPLIT COUPLINGS 
Application:  For joining where conduit cannot be turned or 
where space is limited. 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock  
Number 

Trade  
Size, in 

OZ  
Cat. No. 

731146 0-3/4 SSP-75 

731149 1-1/2 SSP-150 

731150 2 SSP-200 

731152 3 SSP-300 

731153 3-1/2 SSP-350 

731155 4 SSP-400 

 
 

 

172



Seatt le  Ci ty Light  

STOCK CATALOG 

stock c lass-page:  

superseding:  
e f fec t ive date:  

73-74 
December  18,  2008 
June 8,  2011 

 

 

S T E E L  C O N D U I T  B U S H I N G S ,  L O C K N U T S  A N D  C L A M P S ,  
G R O U N D I N G  A N D  N O N - G R O U N D I N G  

 

BUSHING, Threaded,  Steel  or  
Mal leable I ron 

 INSULATING BUSHING, 
Threaded,  D,  Plast ic  

 LOCKNUT,  Threaded,  
Steel  or  Mal leable I ron 

Description:  hot dip or mechanical  
galvanized, per NEMA FB 1 

SCL Matl. Std.: none 

Stock Unit:  EA 

 Description:  per NEMA FB 1 

SCL Matl. Std.: none 

Stock Unit:  EA 

 Description:  hot dip or 
mechanical galvanized,  
per NEMA FB 1 

SCL Matl. Std.: none 

Stock Unit:  EA 
 

Stock  
No. 

Trade  
Size, in 

  Stock  
No. 

Trade  
Size, in 

  Stock  
No. 

Trade  
Size, in 

 

731515 0-1/2   731565 0-1/2   731490 0-1/2  

731516 0-3/4   731566 0-3/4   731491 0-3/4  

731517 1   731567 1   731492 1  

731519 1-1/2   731568 1-1/4   731493 1-1/4  

731520 2   731569 1-1/2   731494 1-1/2  

731521 2-1/2   731570 2   731495 2  

731522 3   731571 2-1/2   731496 2-1/2  

731523 3-1/2   731572 3   731497 3  

731524 4   731573 3-1/2   731498 3-1/2  

    731574 4   731499 4  

    731575 5      

 
 

GROUNDING INSULATED BUSHING,  
Threaded,  Mal leable I ron  

Description:  Electro zinc plated cast malleable iron body, 
aluminum/tin plated lay in lug, and thermoplastic insulator.  
Lug accepts #14 to #4 AWG copper or aluminum 
conductor. 

Application:  For bonding jumper to multiple metal 
conduits. 

Stock Unit:  EA 

SCL Matl. Std.:  none 
 
Stock 
Number 

Trade  
Size, in O-Z/ Gedney 

Thomas &  
Betts 

731530 1-1/2 IBC-150L-4AC 3874 

731531 2 IBC-200L-4AC 3875 

731532 2-1/2 IBC-250L-4AC 3876 

013270 3 IBC-300L-4AC 3877 

731534 3-1/2 IBC-350L-4AC  3878 

012857 4 IBC-400L-4AC 3879 
 
 

 

GROUNDING CLAMP, Water  Pipe 

SCL Matl. Std.:  none 

StockNumber Trade Size, in  

731505 1-1/2 to 1  

731506 1-1/4 to 1-1/2  

731507 2-1/2 to 3  

 

GROUNDING LOCKNUT,   
Mal leable I ron 

Description:  hot dip or mechanical  
galvanized, per NEMA FB 1 

SCL Matl. Std.:  none 

StockNumber Trade Size, in  

731505 1-1/4  

731506 1-1/2  

731507 2  

731508 2-1/2  

731509 3  

731510 3-1/2  
 

173



Seatt le  Ci ty Light  

STOCK CATALOG 

stock c lass:  

page:  
superseding:  

e f fec t ive date:  

73 
78 
new 
December  18,  2008

 

 

C O N D U I T  A C C E S S O R I E S  
 

 

CABLE PROTECTOR, Nylon 
SCL Matl. Std.:  7318.1 
Stock Unit:  EA 
 
Stock  
Number 

Size,  
in 

731800E 2 to 2-1/2 
731801E 3 to 6 
 
 

CONDUIT INSULINERS 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock  
Number 

Trade  
Size, in T&B Cat. No. 

731701 1/2 422 
731703 3/4 423 
731705 1 424 
731715 1-1/2 426 
 
 

PLUGS, PVC, Direct Burial 
SCL Matl. Std.:  7345.7 
Stock Unit:  EA 
 
Stock  
Number 

Trade  
Size, in 

734938 2 
734940 3 
734942 4 
734943 5 
010338 6 
 

PLUGS, Duct, Reusable 
SCL Matl. Std.:  7345.7 
Stock Unit:  EA 
 
Stock  
Number 

Trade  
Size, in 

Tyco Cat. No.  
(no substitutions) 

012387 2 JM-BLA-20D236U 
012388 4 JM-BLA-40D402U 
012389 5 JM-BLA-50D535U 
 
 

 

CONDUIT SPACER, Plastic 
Description:  For non-metallic conduit.  Allows 2-inch 
conduit separation. 
SCL Matl. Std.:  7346.8 
Stock Unit:  EA 
 
Stock  
Number 

Trade  
Size, in Type 

 

010448E 3 base base 

734690E 4 base  
734692E 5 base  
010446E 6 base  
734669E 3 intermediate  
734670E 4 intermediate intermediate 
734680E 5 intermediate  
010447E 6 intermediate  
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C H E M I C A L S  A N D  P E T R O L E U M  P R O D U C T S  
 
KEROSENE 
SCL Matl. Std.:  none 

Stock Number Stock Unit Description 
750500 GL purchased in 55 gallon drum 
 

ANTIFREEZE,  Ethylene Glycol  base 
SCL Matl. Std.:  none 

Stock Number Stock Unit Description 
726034 GL TYPE I, Per Fed. Spec. O-A-548, in one gallon drum 
 

LUBRICANTS -  GREASE 
SCL Matl. Std.:  none 

Stock Number Stock Unit Description Approved Manufacturers 
726580 GL CUTTING FLUID in 1 gal container.  Bio-

degradable for use with 700 portable power drive 
LPS Tapmatic Edge #43030 

726532 TU LUBRICANT for air circuit breakers, 4 oz tube Alvania RL2 

012249 TU GREASE, multipurpose, for lubricating of overhead 
switch contacts 

Shell Darina EP2 or  
Shell Darina SD2  
in 14 oz caulking tubes 

 

LUBRICANTS -  OIL 
SCL Matl. Std.:  none 

Stock Number Stock Unit Description Approved Manufacturers 
723034 CN LIGHT MACHINE, 4 oz can Markal # 79704 Zoom (replaces "3 

in 1" which is no longer available) 

752100 LB MULTI-PURPOSE GEAR, Class D, SAE 80W-90 
RPM, multi-service gear lubricant in 120 lb NR drum 

– 

752116 QT SAE 30, Series 3, for heavy duty equipment – 
 

LUBRICANTS -  GRAPHITE 
SCL Matl. Std.:  none 

Stock Number Stock Unit Description Approved Manufacturers 
726570 EA POWDERED, in 4 oz dispensing tube Dixon "Jet-4", Graph "Air Gun" 

726572 CN FLUID, In 12 oz can, for use on padlocks, Teflon 
based lubricant. 

Krylon Tri-Flow 

 

PENETRANTS 
SCL Matl. Std.:  none 
Stock Unit:  CN 

Stock Number 
Aerosol  
Size, oz Description Approved Manufacturers 

726536 11 LUBRICANT AND PENETRANT, greaseless,  
Per MIL-C-23411A 

LPS Laboratories-00116 

723031 12 PENETRATING OIL, lubricant and protectant Polywater P7-12 

723032 11 PENETRANT Liquid Wrench L112 
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C H E M I C A L S  A N D  P E T R O L E U M  P R O D U C T S  
 
 

COMPOUNDS AND OILS,  Insulat ing 
 

Stock No.  Stock Uni t  Descr ip t ion Product  Name Mat l .  Std .  

726318 GL CABLE JOINT COMPOUND, for potheads, etc. Minerallac 78 none 

726320 QT TAPING OIL, for splices on PILC cable – none 

726322 GL INSULATING COMPOUND, for XLP 
insulated cable end bells 

G&W, NOVOID #224 
MAC, CO-54 

none 

726323 CN PIPE THREAD SEALING COMPOUND,  
for use on transformers 

Rectorseal #5 none 

726324 TU FILLER COMPOUND, used in compression 
joints and deadends 

Alcoa Filler Product (AFC) none 

753100 GL ELECTRICAL INSULATING OIL – 7531.0 
 
 

COMPOUNDS, Oxide- Inhibi t ing 
 

Stock No.  Stock Uni t  Descr ip t ion Mat l .  Std .  

726180 EA SYNTHETIC BASE WITH METAL PARTICLES, for compression 
connectors 

7261.8 

726181 EA SYNTHETIC BASE WITHOUT GRIT OR ABRASIVE PARTICLES, for 
flat to flat and sliding contacts 

7261.12 

726182 EA PETROLEUM BASE WITH ACID ETCH, for low pressure flat to flat 
such as IWCB bus bars 

7261.1 

725696 PT RUST PREVENTIVE COMPOUND, No-Ox-Id "A" Special none 
 
 

COMPOUND, Duct  Seal ing 
 

Stock No. Stock Unit Product Name Matl. Std. 

726294E EA GB, "Duct Seal" DS-500 
MAC, “MACSeal" 
 

none 

 

LUBRICANT,  Cable Pul l ing 

Application:  For all cables. 

Stock No. Stock Unit Description Matl. Std. 

726223 BG GEL, in 64 oz. bags for 3  and larger conduits 7262.2 

726225 GL GEL, in 1 gallon buckets 7262.2 

726226 GL POURABLE GEL, in 1 gallon jugs 7262.2 

726227 PL POURABLE GEL, in plastic 5 gallon pails 7262.2 
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C H E M I C A L S  A N D  P E T R O L E U M  P R O D U C T S  
 

CHEMICALS AND COMPOUNDS, MISCELLANEOUS 
Stock No. Stock Unit Description 
726028 GL ALCOHOL, denatured, 200 proof industrial solvent; 

Central Solvent "Solox Anhydrous 200",  
Commercial Solvent "Fotocol A-2 Anhyd”,  
Georgia-Pacific “Pugetso A Anhydrous",  
Union Carbide "Anhydrol PM4083",  
Van Waters & Rogers "Vanzol A Anhyd", 
Wm. Barr & Co. “Klean Strip” GSL-26. 

723030 EA NEATS-FOOT OIL, for leather. 

726290 LB ICE REMOVAL COMPOUND, "Ice Foe" used on walks, harmless to plants. 

726670 BX SODA, baking. 

726682 CN WINDSHIELD DE-ICER, pressurized can, 14 oz. with scraper. 

726684 QT PRIMER, PVC, purple, for use with sump discharges, Carlon #VC9932 
 Oatey #30806 

 

GASES 
Stock No. Stock Unit Description 
726480 LB FREON, 30 lb. containers R-12. 
726481 LB REFRIGERANT 22, for air conditioners and heat pumps. 
726482 LB SULFUR HEXAFLUORIDE (SF-6) 
726486 CF HYDROGEN 
726494 CL NITROGEN 

 

ADHESIVES 
Stock No. Stock Unit Description 
722020 TU ADHESIVE, for waterproofing splices and-terminations;  

GE A50P68, 
3M-EC-847. 

722022 TU ADHESIVE, to bond materials to concrete; B.F. Goodrich #PL200. 
726548 EA ADHESIVE; Loctite Super Bonder 495 (Crazy Glue) or approved equal for use 

on joints for Nitrile rubber gaskets. 
726550 LB GLUE, plastic resin, Weldwood. 
726555 PT GLUE, transparent, waterproof, Elmer’s Glue-All. 
726680 CN CEMENT, PVC solvent, in 1 pint brush cans; 

Carlon VC-9923 KEYLOK “Heavy Duty Gray" or  
United Elchem 40446SD. 

726685 PT CEMENT, PVC pipe, clear, in 1 pint dauber cans, Christy’s Red Hot Blue Glue  
RH-RHBG-PT.  For joining sump pump discharge pipes and hoses. 

 

COMPOUNDS AND OILS, PLUMBING 
Stock No. Stock Unit Description 
726350 CN PIPE JOINT, "Mitee". not for use on oil. 
726366 LB LUBRICANT, packing gland, John Crane pipe joint compound only. 
736690 RL PIPE THREAD SEALANT, Teflon tape, 1/2" x 260", Permacel "Ribbon Dope". 
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CHEMICALS AND PETROLEUM PRODUCTS 
 

CLEANERS AND DEGREASERS 

Stock No. Stock Unit Description 

726156 EA CLEANER, ELECTRICAL, FLAMMABLE, 100% citrus derivative, in 15-oz. aerosol cans. 
Inland Technology Inc. "Citra Safe".  Not for cable cleaning. 

010698 GL CLEANER, PCB SPILL CLEANUP and ELECTRICAL, FLAMMABLE, 100% citrus derivative, 
in 1-gallon jugs. Inland Technology Inc. "Citra Safe".  Not for cable cleaning. 

726157E PK CLEANER, ELECTRICAL INSULATION, replacement for trichlor, saturated wipe in sealed 
pouch.  Per CL Material Standard 7261.5. 

726158 GL CLEANER, ELECTRICAL INSULATION, replacement for trichlor, in 5-gallon pails.  Per CL 
Material Standard 7261.5. 

726163 EA CLEANER, ELECTRICAL INSULATION, replacement for trichlor, in 1-quart bottles.  Per CL 
Material Standard 7261.5. 

726166 GL CLEANER, FOR PCB SPILL CLEANUP, "Ecomate - MPC" (from SOQ Environmental 
Technology). 

726168 CN CLEANER/DEGREASER, fast drying, for cleaning network protectors.  Polywater FD-9. In 9-
oz. aerosol can. 

 
WOOD PRESERVATIVE AND INSECTICIDE 
Stock No. Stock Unit Description 
726690E EA Copper Naphthenate in 1-pint plastic container with spout and cap. 
 
FERTILIZERS 
Stock Unit: LB 
Stock No. Description 
726708 Tree and shrub, analysis 6-10-8. 
 
PEATMOSS 
Stock Unit: EA 
Stock No. Description 
726744 Canadian Sphagnum, fine grind, in 5.6-cubic-foot bales. 
 
WATER, DISTILLED 
Used for maintenance of station batteries. 
Stock Unit: GL 
Stock No. 726027 
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L I N E W O R K E R S ’  T O O L S

TOOLS AND EQUIPMENT
Per SCL Matl. Std.:  none
Stock Unit:  EA
Stock No. Description
764220 SKINNING KNIFE, wood handle

Buckingham 7080
764221 SKINNING KNIFE, plastic handle

Klein #1570-3
012244 SKINNING KNIFE, ergonomic cushion

rubber handle
Buckingham 7090

765205E SNAP, 3/4", harness, swivel, US2C finish

Cooper/Covert, 760-5811
765220E SNAP, 1" harness, swivel, US2C finish

Cooper/Covert, 760-5821
765410E SWIVEL, 5/16” forged steel, US2G finish

Crosby-Laughlin G402

LINE HOSE BAG, Canvas
Per SCL Matl. Std.:  7601.1
Stock Unit:  EA

Stock No. Dimensions, in.
760148 7 or 8 diameter x 42 long

GLOVE BAG, Canvas
Per SCL Matl. Std.:  7601.3
Stock Unit:  EA
Stock
No.

Dimensions,
in. Type

760153 8 x 15 High Voltage
760154 6 x 11 Low Voltage

TOOL BAG, Canvas
Per SCL Matl. Std.:  7607.1
Stock Unit:  EA
Stock
No.

Dimensions,
in.

Length,
in.

760735 12 16

WATER BAG, Canvas
Per Forest Service Spec.:  35
Stock Unit:  EA
Stock No. Capacity, gal.
760165 2

BOLT CUTTERS, Wire and Metal
Per SCL Matl. Std.:  none
Stock Unit:  EA

Stock No. Description

761216 WIRE CUTTER, Center cut, fiberglass
handles, 24-1/2” long.  Heavy duty jaws
enable cutting 3/8” guy wire as well as
aluminum, rubber covered or copper wire.

H K Porter 0190FCX

761221 HARD METAL CUTTING, heavy duty,
center cut, round edge, 36” long.  Will cut
7/16” hard steel, stainless steel, rebar,
tempered spring wire, 5/8” hard bolts, rivets,
screws or wire or 1/2” hard guy strand.  Not
for cutting soft or medium steel, iron, soft
bolts, rivets, screws or wire or non-ferrous
metals.

H K Porter 0390MCX

761227 METAL CUTTING, ratchet type,  for
shearing cuts, 29-1/4” long.  Will cut 1000
kcmil all aluminum or copper cable, 1-3/16”
telephone cable, 954 kcmil ACSR, 1/2”
common steel strand, soft steel rods or
bolts, or 3/8” wire rope.

H K Porter 8690FH.

BOLT CUTTER JAWS
Per SCL Matl. Std.:  none
Stock Unit:  EA

Stock No.
For Bolt Cutter
Stock No.

H K Porter
Cat. No.

764110 761216 0112C
764120 761221 0312C

THERMOS JUG
Per SCL Matl. Std.:  none
Stock Unit:  EA
Stock No. Capacity, gal.
764145 2
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LINEWORKERS’ TOOLS 
 

 
HOOKS, CHAIN, Alloy Steel  
Per ASTM A591-65 (ANSI G61.1-1968) 
To be tested per WAC 296-24-29423 
To be issued to Steel Shop ONLY 
Stock Unit:  EA 

Stock 
No. 

Chain 
Size-Inch 

Style & 
Class 

764041 5/16 Grab #2 
764042 3/8 Grab #2 
764046 1/4 Grab #2 
764043 3/8 Slip #1 

 
 
 

 
GRIPS, WIRE, Jaw Type  
Stock Unit:  EA 
 
 
 
 
 
 
 

Stock No. Jaw Cap. Max. 
SWL 
LBs. 

Klein Cat. 
No. 

 763480 0.1” to 0.37” 4500 1613-40H 
   763492 0.125” to 0.5” 5000 1604-20 

 763490 0.125” to 0.5” 5000 1604-20L 
   763482 0.218” to 0.55” 8000 1684-5 

 763483 0.218” to 0.55” 8000 1684-5H 
   763495 0.284” to 0.75” 8000 1625-20 

 763489 0.49” to 0.79” 8000 1659-40 
763485 0.53” to 0.74” 8000 1656-40H 
763488 0.78” to 0.88“ 8000 1656-50H 
 763497 1.08” to 1.14” 5500 1678-40H 
 763499 1.14” to 1.2” 5500 1678-50H 

 
 Hot line latch style. 
 With cable holding swing latch 
 for PVC covered conductors. 
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T O O L S  –  C O V E R - U P  S Y S T E M S ,  B L A N K E T S  A N D  A C C E S S O R I E S  
 
 

General Application: Used to form a barrier for energized parts. 

All Stock Units:  EA 
 

COVER-UP SYSTEM 
Description: Orange, elastomer, Salisbury extended lip  
SU cover-up system for use on voltages through 34.5 kV.  
Class 4, Type II. 

SCL Matl. Std.: none 
 

 012831 

 
 
 012832 

 
 012833 

Stock 
Number Style 

Weight, 
lbs 

Salisbury 
Catalog 
Number 

012831 SU system connector,  
for 2.5 in dia. hose 

03 UC-2 

012832 straight line hose,  
2.5 in dia. x 4.5 ft 

11 SU250-45 

012833 post type insulator cover,  
fits 2.5 in dia. hose 

08 PTHL 

 

INSULATOR COVER 
Description: Orange, elastomer, conventional insulator 
cover for use on voltages through 26.4 kV.  Class 2, 
insulator cover, for 55-1, 55-2, and 55-3 insulators 

SCL Matl. Std.: none 
 
 012834 

Stock Number 
Weight, 
lbs Salisbury Catalog Number 

012834 5 OFRG 

 

LINE HOSE, Insulating, Rubber 
Description:  Connector end type.  Type II.  Line hose 
remains flexible in sub-zero temperatures.  Packaged one 
hose per package. 
SCL Matl. Std.:  none 

 
 763302 

Stock  
Number 

Size,  
in 

Weight,  
lb 

Salisbury  
Catalog Number 

763302 1 x 36 3 OR100-3C 
 

 
 
 

BLANKET, Insulating, Rubber 
Description: Insulating rubber blanket. 
SCL Matl. Std.:  7633.3 
 

Stock Number Size, in Style 

763330 22 x 22 x 1/8 snap button 

763332 36 x 36 x 1/8 eyelet 

763336 46 x 46 x 1/8 eyelet 
 

BLANKET, Insulating, Yellow Rubber, 600 V 
Description:   Insulating yellow rubber blanket with  
Velcro fasteners around perimeter 

SCL Matl. Std.:  none 
 

Stock Number Size, in 
Salisbury  
Catalog Number 

763325 18 x 18 1818Y-LV 

763326 18 x 36 1836Y-LV 

763327 36 x 36 3636Y-LV 
 

BLANKET, Insulating, slotted style 
Description:  Insulating 
slotted rubber blanket, 
Class 4, Type II, black, 
with 28 eyelets. 

SCL Matl. Std.:  none 
 
 

 012836 

 

Stock  
Number 

Size,  
in 

Weight,  
lbs Salisbury Catalog Number 

012836 22 x 22 2.5 15-1 

 

BLANKET PIN, Clamp 
Description:  7-inch, for use with rubber blankets 
Approved Manufacturer:  Salisbury #25 
SCL Matl. Std.:  none 

Stock Number:  582532 
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T O O L S  –  B O O T S  
 

 

KNEE BOOTS, Rubber, Heavy Duty 
Description:  Steel safety toe and steel shank.   
Per ANSI Z41.i. 
Note:  do not substitute manufacturer 
SCL Matl. Std.:  none 
Stock Unit: PR 

Size   Approved Manufacturers 

Stock  
No. M F  

Bata 
(Honeywell) Boss 

760586 – 05  87516-3 – 

760587 – 06  87516-4 – 

760588 – 07  87516-5 – 

760589 06 08  87516-6 2KS6231-6 

760590 07 09  87516-7 2KS6231-7 

760591 08 10  87516-8 2KS6231-8 

760592 09 11  87516-9 2KS6231-9 

760593 10 –  87516-10 2KS6231-10 

760594 11 –  87516-11 2KS6231-11 

760595 12 –  87516-12 2KS6231-12 
 

 

HIP BOOTS, Rubber 
Description:  Steel safety toe and steel shank.   
Per ANSI Z41. 
SCL Matl. Std.:  none 
Stock Unit: PR 

Size   Approved Manufacturers 

Stock  
No. M F  

Bata 
(Honeywell) Boss 

760570 – 05 GR87102-3 – 

760571 – 06 GR87102-4 – 

760572 – 07 GR87102-5 – 

760578 06 08 GR87102-6 2HS6231-6 

760579 07 09 GR87102-7 2HS6231-7 

760580 08 10 GR87102-8 2HS6231-8 

760581 09 11 GR87102-9 2HS6231-9 

760582 10 – GR87102-10 2HS6231-10 

760583 11 – GR87102-11 2HS6231-11 

760584 12 – GR87102-12 2HS6231-12 
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F I R E  E X T I N G U I S H E R S ,  G A S  C A N S ,  F U N N E L S ,  W H E E L  C H O C K S ,  F L A R E S  
 

 

FIRE EXTINGUISHER 
SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock No. Type Size, lbs 

722496 carbon dioxide ‡ 10 

722498 carbon dioxide ‡ 15 

722500 "A-B-C", dry chemical 10 

722502 "A-B-C", dry chemical 02.5 

‡ carbon dioxide extinguishers come with horn 
 

BRACKET,  Fire Ext inguisher 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock No. 
For Use with  
Stock No. 

Size,  
lbs 

722508 722498 15 

722506 722500 10 

722504 722502 02.5 
 

WHEEL CHOCK 
Description:  aluminum, with handle 

Application:  Wheel chocks are used as 
a back up measure to prevent a vehicle 
from rolling down a hill in the event the 
vehicle’s parking break  
system fails. 
For proper application, refer to Work Practice 0057.03. 
Misapplication of wheel chocks could lead to serious 
personal injury to Seattle City Light employees or the 
general public. 

SCL Matl. Std.:  7609.30 

Stock Unit:  EA 

Stock No.:  760931 
 

FUNNEL,  Pla in,  T in –  Deplete Stock 
Application:  Funnels of this type are no longer purchased 
in these sizes or this material.  Crews are encouraged to 
work with Material Control to coordinate depleting existing 
inventory.  After inventory is depleted use Stk Nos 013168, 
013169, and 013170. 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock No. 
Nominal  
Diameter, in Plews Catalog Nos 

762431 4.50 75-009 

762435 5.75 75-010 

762437 6.50 75-011 

762439 8.00 75-012 

 

GASOLINE CAN, Safety 
Description:  Bright flame red with spring hinged cap 
with short fixed pouring spout. 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock No. Size, gal Type 

722218 1 1 

722220 2 1 

722224 5 1 
 

GASOLINE CAN 
Description:  five gallon with flat sides and recessed 
handle 

Military Specification:  C-1283, Blitz #11010 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock No.:  722228 
 

SPOUT,  F lexible ,  Gas Can 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Size, in  
Stock No. Diameter Length 

Spout 
Diameter, in 

Blitz 
Catalog 
No. 

765320 2-1/2 16 0-3/4 12040 

765321* 2-1/2 16 1-1/4 12020 

* metal clamp-on style 
 

RED WARNING FLARE 
Description:  20 minute 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock No.:  762450 
 

FUNNEL,  General  Purpose,  Polyethylene 
Application:  For general purpose 
liquid channeling.  May be used for 
petroleum products. 

SCL Matl. Std.:  7659.03 

Stock Unit:  EA 

Manufacturers and Catalog Nos 

Stock  
No. 

Nominal  
Diameter,  
in 

Plews 
Edelmann 

Wilmar 
Corp. Wirthco 

013168 5.5 75-062 W4015 32831 

013169 7.5 - W4064 - 

013170 8.0 75-064 W54275 - 
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W O O D  L A D D E R S ,  S I N G L E  A N D  E X T E N S I O N ,  E X T R A  H E A V Y - D U T Y  
 
 

 

WOOD LADDERS AND ACCESSORIES  

Description:  Extra heavy-duty, 
wood, single and extension 
ladders and accessories.  
Extension ladders are provided 
with a rope and pulley. 

Application:  Wood ladders are 
used by operations personnel to 
access underground vaults and 
above ground structures.  Highest 
standing levels are below.  
Maximum intended load is 300 
pounds. 

Ladders are furnished with pivot shoes as 
standard.  If slip-on shoes are required, request 
Stock Number 013010 and contact Standards 
for information on how to perform the retrofit. 

SCL Matl. Std.:  7644.20 

Stock Unit:  EA 

 

Stock  
Number 

Description, 
ladder type 

Highest Standing 
Level 

Weight, 
lb 

013007 16-foot single 12 feet 6 inches 33 

013008 18-foot single 14 feet 6 inches 42 

013009 24-foot 
extension 

17 feet 4 inches 55 

013010 Slip-on ladder shoes, pair  - 
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TOOLS – SIGNS & LABELS

DANGER & CAUTION SIGNS
SIGN, "DANGER-HIGH VOLTAGE", PRESSURE                     
SENSITIVE
Stock Unit.  EA

Stk. No. Size Description
765182 7” x 10" Exterior grade vinyl.  Brady Co.

Cat #84876 or equal.
SIGN, "DANGER-HIGH VOLTAGE"                                           
For mounting on transformer poles and enclosures.
Fiberglass or enameled aluminum.  Stock Unit: EA

Stock Size C.L.
No. Inches Spec.
765181 7 x 10 7651.10
765207 14 x 20 7652.5
765212 10 x 14 7652.0

765181 765207 765212
SIGN, "DANGER", REFLECTIVE                                               
Scotchlite with adhesive back
Per C.L. Spec. 7651.9
Stock Unit:  EA

Stock No. Size, Inches
765195 3 x 14-1/2

SIGN, "ELECTRICAL VAULT", URD                                         
Pressure sensitive,
indoor/outdoor vinyl.
Black lettering on reflective
yellow background.
Stock Unit:  EA

Stock No. Size, Inches
765209 10 X 14

SIGN, "NETWORK ELECTRICAL VAULT"                               
Pressure sensitive,
indoor/outdoor vinyl.
Black lettering on reflective
white background.  Red back-
ground in "DANGER" oval.
Stock Unit:  EA

Stock No. Size, Inches
010684 10 X 14

Put vault number on sign with
the 2-7/8” adhesive letters and
numbers shown on page 76-16.

SIGN, MULTI LANGUAGE DANGER, PLATE                   
Stainless Steel.  For use on subsurface vault covers.
To be welded on by Shops to help prevent dumping of
contaminants into vaults.
Stock Unit:  EA

Stock Size
No. Inches
765194 9-3/8 x 4 x 5/8

SIGN, TOWER, CIRCUIT IDENTIFICATION                      
Aluminum, 6” x 20”, No lettering, to be provided by
installation crews.
Per C. L. Spec. 7652.4
Stock Unit:  EA
Stock No.
765210

PCB LABELS
LABEL, "LESS THAN 1 ppm PCB"                                
Pressure sensitive vinyl, WHITE ON LIGHT GREEN
Stock Unit:  EA
Stock
No.

Size,
In. Manufacturer

765211 6 x 6 Galaxy Specialty
or equivalent.

LABEL, "CERTIFIED NON-PCB" – Less Than 50 PPM
Fed.  Spec.  Vol. 47 No. 1 65
Pressure sensitive vinyl, WHITE ON
BLUE
Labelmaster #PPMR or equivalent.
Stock Unit:  EA
Stock No. Size, Inches
765206 6 x 6

LABEL, "PCB CONTAMINATED"                                   
Pressure sensitive vinyl, BLACK LEGEND ON WHITE
Stock Unit:  EA
Stock No. Size Manufacturer
765208 6 x 6  Labelmaster #PCONR or equiv.

LABEL, PCB'S                                                                 
Pressure sensitive Vinyl.  BLACK LEGEND ON YELLOW
background per EPA Reg. 40CFR761.
Stock Unit:  EA
Stock No. Size, Inches
765201 6 x 6
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T O O L S ,  L A B E L S  A N D  O P E R A T I O N S  T A G S  
  
 
 

LABEL, “CALL BEFORE YOU DIG” 

Description:  Pressure sensitive exterior grade vinyl.  One 
call UG location service. 

SCL Matl. Std.:  none 

Stock Unit:  EA 

 
Stock  
No. 

Size,  
in 

765255E 4 x 5 
 

LABEL, “FIRST AID KIT INSIDE” 

Description:  Green lettering on white background. 3M 
Pressure sensitive industrial grade (7 yr.) reflective vinyl.  

SCL Matl. Std.:  none 

Stock Unit:  EA 

 
Stock  
No. 

Size,  
in 

761166 6 x 5 
 

 

LABEL, CABLE MARKERS, Wraparound 

Description:  1-inch high black lettering “001” on reflective 
yellow background. 

Application:  For identifying communications cable or 
fiber optic aerial duct as being owned by Seattle City Light. 

SCL Matl. Std.:  none 

Stock Unit:  EA 

 
Stock  
No. 

Minimum Size,  
in 

012510 4 x 7 
 

OPERATIONS TAGS 

Description:  Color-coded operations tags, made of either 
rigid PVC vinyl or card stock depending on application. 

Application:  Operations tags are used by field personnel 
in the performance of switching and tagging procedures. A 
complete description of how operations tags are used may 
be found in Seattle City Light’s Systems Operations 
Clearance Keep Open and Hold Open Procedures book. 

SCL Matl. Std.:  7653.22 

Stock Unit:  PK 

 

 

 
Stock  
No. Tag Label Color 

013207 “Danger Keep Open” florescent orange-red

013208 “Abnormal Condition” solid yellow 

013239 “Station Warning Tag” florescent orange-red

013240 “Recloser Off” blue 
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T R A F F I C  C O N T R O L  E Q U I P M E N T ,  S I G N S ,  T A P E  A N D  F L A G S  
 

 

FLAG, RED,  WITH STAFF AND CLAMP 
Description:  vinyl coated nylon 
without letters 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock No. Size, in Pacific Safety Catalog Id 

762405 12 x 12 #Flag Spring Assembly 
 

FLAG, WARNING 
SCL Matl. Std.:  7624.10 

Stock Unit:  EA 

Stock No. Size, in 

762407 16 x 16 
 

STAFF,  WARNING FLAG, PVC 
SCL Matl. Std.: 7624.11 

Stock Unit:  EA 

Stock No. Size, in Description 

762408 3/4 x 30 medium, type “A” PVC 

762409 1 x 30 heavy, Schedule 80 PVC 
 
 

 

PADDLE,  TRAFFIC CONTROL 
Description:  reversible, “STOP/SLOW",  
24˝ diameter 
Stock Unit:  EA 

Stock No. Construction Description 

765186 rigid plastic SCL Matl. Std.: 7651.8

765188 vinyl roll-up, includes 
handle, staff, and bag 

Pacific Safety #RF 243 
SCL Matl. Std.: none 

 

TAPE,  BARRICADE 
Description:  3-in width, 1000-foot rolls,  
3 mils thick (±1 mil), black printing. 
SCL Matl. Std.:  none 
Stock Unit:  RL 

Stock No. Tape Color Description 

761150 white "Asbestos" 

761152 red "Hazardous Area" 

761154 yellow black diagonal stripes, no 
legend, for marking 
clearance area 

 
 

ADVANCE WARNING SIGN,  Diamond Shape,  Ref lector ized,  48   
Description:  Sign holder and cross brace with flag. 

SCL Matl. Std.:  none 

Stock Unit:  EA 761173 

Manufacturer Catalog Id  Stock  
No. Description MDI Traffic Control Products Pacific Safety Supply 

012569 "BE PREPARED TO STOP” - RF48B13S3F3- “be prepared to stop”

012570 "DOUBLE TRANSITION” - RF48B13S3F3- “double transition” 

761173 "UTILITY WORK AHEAD” #DCF-04204 RF48B13S3F3-UWA 

761174 "ROAD CLOSED AHEAD" #DCF-04107 RF48B13S3F3-RCA 

761176 "ONE LANE ROAD AHEAD” #DCF-03650 RF48B13S3F3-OLRA 

761177 
"RIGHT LANE CLOSED AHEAD"  
with ”LEFT" overlay 

#DCF-03658 and  
#PF-04409 

RF48B13S3F3-RLCA 
wi th  ROL 48 LEFT 

761178 FLAGGER (symbol) #DCF-03643 RF48B13S3F3-FS 

761180 WINDMASTER SIGN HOLDER #4814DLK PS3000S-RBLK 

761171 CROSS BRACE, with 3 high-level warning flags #DLX-03593 Duralatch X48BS3F3 

761181 BRACKET, TRUCK MOUNT, sign base SA-03322 TB3000 761181 
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T R A F F I C  C O N T R O L  E Q U I P M E N T ,  C O N E S  A N D  T R I A N G L E S  
 

 

TRAFFIC SAFETY CONE 
Description:  Traffic safety cone, polyvinyl chloride 
(PVC), 28 inches tall, fluorescent retroreflectorized.  
Cone has a nominal weight of 8 pounds and a standard 
profile.  

Application: Traffic safety cones are used to channelize 
road users, divide opposing vehicular traffic lanes, divide 
lanes when two or more lanes are kept open in the same 
direction, and delineate short duration maintenance and 
utility work.  Cones are appropriate for day or night time 
use on low-speed roadways or freeways.  To minimize 
the possibility of being blown over or displaced by 
moving vehicular traffic, cones may be doubled up to 
increase their weight. 
 

SCL Matl. Std.:  7611.10 

Stock Unit:  EA 

Stock No.:  761125 
  
 
 
 
 
 

 

CONE MOUNTED WARNING SIGN 
Description:  Plastic, 
reflective orange.  Snaps onto 
28-inch traffic cones. 

SCL Matl. Std.:  none 012245 012246 

Stock Unit:  EA  
Stock No. Size, in AW Direct 

012245 12-3/4 x 10-1/2 RCS-7, 1A Arrow 

012246 12-3/4 x 10-1/2 RCS-7, 2D Slow 
 
 

REFLECTIVE TRIANGLE, Flare Kit 
Description:  set of 3 in storage box 

Per DOT Spec.:  MVSS-125 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock No.:  762410 
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T O O L S  -  E N V I R O N M E N T A L  A N D  H A Z A R D  D I S P O S A L  

 
DRUMS, Empty, Hazardous Waste 
Description: Rated for storage and transport of flammable and combustible liquids, poisons, corrosives and other 
hazardous waste materials.  Drums must be new.  Used drums are not acceptable. 
SCL Matl. Std:  none 
Stock Unit: EA   

Stock Number Size, gal U.N. Rating Description Material 
755100 5 1A1/Y2.4/300 Closed head; 2-3/4˝ screw cap steel 
755200 10 1A2/X100/S Open top, locking ring closure steel 
755300 20 1A1/Y1.7/340 Closed head; 2-3/4˝ screw cap steel 
755400 20 1A2/X185/S Open top, locking ring closure steel 
755500 5 1H1/Y1.8/100 Closed head; 2-3/4˝ screw cap polyethylene 

 
PCB TESTING MATERIALS 
SCL Matl. Std:  none 

Stock Number Stock Unit Description Manufacturer 
765905 EA SYRINGE, 35 cc disposable with catheter tip Monoject No. 535028 or equivalent 
765910 FT TUBING, 1/4˝ ID x 3/8˝ OD, flexible clear PVC. VWR No. 63013-062 or equivalent 

 

BIOHAZARD DISPOSAL CONTAINERS,  LABELS 
AND ENVELOPES  
SCL Matl. Std:  none 
 

Stock 
Number 

Stock 
Unit Description 

761161 EA Container, 1.4 quart, for collection of used 
hypodermic needles found  
during the course of City Light work.  
Becton-Dickinson & Co. No. 5487 

761162 EA Container, single syringe/needle size, 
plastic for collection of used needles.   
Normed No. 7787 

761164 EA Bag, 24 ˝ x 24˝, 7-10 gal size, plastic,  
1 mil, red with biohazard symbol for 
disposal of contaminated materials.  
Normed No. 7782 or equivalent. 

761165 EA Bag, 31˝ x 41˝, 30 gal size, plastic, 2 mil, 
red with biohazard symbol, for disposal  
of contaminated materials.   
Normed No. 7783 or equivalent. 

761163 PK Label, 4˝ x 4˝ orange adhesive with black 
biohazard symbol.  To label contaminated 
items for disposal.  Twenty-four labels per 
pack.  Normed  No. 7705 or equivalent. 

761167 EA Envelope, 5-1/2˝ x 10˝ back loading, 
press-on.  Printed ˝Hazardous Waste˝.  
1000 envelopes per carton.  Associated 
Bag Co. 45-2-82 or equivalent. 

761168 EA Envelope, 5-1/2˝ x 10˝ back loading, press 
on, clear. 1000 envelopes per carton. 
Associated Bag Co. or equivalent.. 

 

SWAB, Lead Testing 
Description: Lead Check Cat. No. 2M16 
Application:  For detecting the presence of lead 
in paint and on surfaces 
SCL Matl. Std.:  none 
Stock Unit: PK 
Stock Number: 765920 

 
BAG, Asbestos Disposal 
Description:  6 mil yellow poly, with black printed 
OSHA approved asbestos danger warning 
SCL Matl. Std:  none 
Stock Unit: EA 
Stock 
Number Size 
761170 33˝ x 50˝ 
761172 38˝ x 60˝ 

 
BAG, Transformer 
Description:  10 mil, 5 ft wide by 9 ft long,  
poly (oil resistant) 
SCL Matl. Std:  none 
Stock Unit: EA 
Stock No.: 761195 
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T O O L S  -  E N V I R O N M E N T A L  A N D  H A Z A R D  D I S P O S A L  
 

SPILL CLEANUP KIT  
Application:  For use on trucks having oil and hazardous materials.  Items listed below the kit are expendable items. 
SCL Matl. Std:  none 

Stock No. Description Stock Unit Size 
Advanced Environmental 
Solutions Catalog No. 

756100 SPILL CLEANUP KIT EA 55 gal. drum built per quote per items 
listed below 

756106 CONTAINER, Spill Kit, Empty, PVC, 
“6 gallon weatherproof pack” 

EA 18˝ x 22˝ x 4˝ 24006 

756107 BAG, Plastic Zip Lock.  4 mil polyethylene 
for holding used absorbent material 
(500/Case). 

EA 20˝ x 26˝ 04041 (A) 

756108 BAG, Plastic Zip Lock.  4 mil polyethylene 
for holding used absorbent material 
(500/Case). 

EA 12˝ x 15˝ 04030E 

756101 SOCK, Oil Absorbent, white EA 3˝ x 48˝ 24058 

756109 SOCK, Water Soluble Materials, yellow EA 3˝ x 48˝ 24069 

756102 SOCK, Oil Absorbent, white EA 3˝ x 96˝ 24059 

756111 PAD, Water Soluble Materials, yellow BL (100 
pads/Bale) 

17˝ x 19˝ 24035 

756112 LINER.  Drum for holding used absorbent 
material from spill clean up kits 

RL (50/ 
bags/RL) 

38˝ x 64˝ 
x 6 mil 

04009 

756103 MAT, Drain “Spilstopper” EA 36˝ x 36˝ 11070 

756104 NEUTRALIZATION MEDIA,  
Acid/Base, pH 9 

EA 3 lb. shaker 20210 

756105 REPAIR STICK, Ultra.  For plugging 
ruptured fuel tanks, drums, etc. 

EA – 04019 

756113 CONTAINER, Spill Kit, Empty, yellow 
nylon Bag 

EA 17˝ x 17˝ 
x 4.5 mils 

16084 

756114 CONTAINER, Spill Kit, Empty  
“Response Bucket” 

EA 6.5 gal. 03056R 

 

ABSORBENT MATERIALS 
SCL Matl. Std:  none 

Stock No. Description 
Stock 
Unit Size 

Manufacturer and Catalog No. 
or Matl. Std. 

777641 SHEETS, Oil Absorbent, white, 3 ply, with 
middle perforations, for cleaning oil from 
connectors and vault walls. 

BL 16˝ x 20˝ Johns Manville PAD HP100W 
National Safety #647-NSI-SC150 

726330 OIL ABSORBENT MATERIAL, oil 
solidifier, for oil removal in water filled 
vaults. 

EA 25 lb. drums Liquid Waste Technologies, Inc. 

726332 ABSORBENT MATERIAL, for oil and 
water on floors and decks. 

LB – Matl. Std 7263.3 

726334 OIL ABSORBENT MATERIAL, petroleum 
and solvents - rejects water. 

EA 4 lb. shaker 
containers 

Mantek Spill Mate #4088 

726335 OIL ABSORBENT MATERIAL, petroleum 
and solvents - rejects water. 

EA 5 gal. 
buckets 

Mantek Spill Mate #4625 
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L E T T E R S  A N D  N U M B E R S  
 

 

REFLECTIVE LETTERS AND NUMBERS  

Description: Pressure sensitive, reflective letters and 
numbers, 2-7/8 by 1-3/4 inches, yellow characters on 
black backing. 

Application:  For marking a 
variety of equipment and material, 
including wood poles.  Product is 
appropriate for above and below 
ground applications.  Letters and 
numbers may be affixed to wood 
poles with the aid of a flexible, 
horizontal panel, Stock Number 
766300, which provides backing 
for up to eight characters. 

SCL Matl. Std.:  7650.07 

Stock Unit:  PK (25 per pack) 

 
Stock  
Number Character 

 Stock  
Number Character 

766310 0  012997 E 

766311 1  013074 F 

766312 2  766320 H 

766313 3  766334 K 

766314 4  766321 M 

766315 5  766322 N 

766316 6  766323 P 

766317 7  766324 S 

766318 8  766333 T 

766319 9  766330 U 

766328 A  766325 V 

766332 B  766326 W 

766329 C  766331 FDR 

766335 D  766327  - [ Dash ] 
 

 
PANEL 
 

 
 

Description: Flexible, horizontal panel,  
3-15/16 by 17-3/4 inches. 

Application:  For affixing pressure sensitive, reflective 
letters and numbers to wood poles.  Provides backing for 
up to eight characters; refer to Material Standard for 
reflective letters and numbers. 

SCL Matl. Std.:  7650.07 

Stock Unit:  EA 

Stock Number:  766300 

 

POLE TAGS AND HOLDERS 
Description:  7/8 by 1-5/8 inches, embossed, aluminum 
number tags and aluminum mounting holder. 

Application:  Embossed aluminum number tags and 
custom sequential bar codes are primarily used to 
mark power and streetlight poles.  They may also be 
used to mark other assets. 

Embossed aluminum number tags and custom 
sequential bar codes are intended for above ground 
applications. 

Embossed aluminum number tags and custom 
sequential bar codes are affixed to poles with the aid of 
vertical, aluminum holders, Stock Number 013072, 
which provide backing for up to seven numbers plus 
one bar code. 

Individual number tags are available as separate stock 
items to repair damaged sets. Custom sequential bar 
codes are only available as components of assembled, 
sequential sets.  If assembled sets are required, users 
must contact Material Control and provide a beginning 
and ending number sequence. 

SCL Matl. Std.:  7650.13 

Stock Unit:   
Number tags:  PK (25 per pack) 

Holder:  EA 
 

Stock Number Description 

013062 0 

013063 1 

013064 2 

013065 3 

013066 4 

013067 5 

013068 6 

013069 7 

013070 8 

013071 9 

013072 holder only 

013073 assembled set 
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T O O L S  –  E M B O S S E R  A N D  T A P E S  
 
 

LABELING TAPE, Reflective, for Brady Labelizer 
System 

 
 
 
 
 
 
 
 
 
 

Description:  Industrial grade, reflective labeling tape 
contained in special refill cartridge designed for use with  
Brady Labelizer system.  Refill cartridges contain both 
background reflective tape and black print ribbon.  Labels 
are suitable for outdoor use.  The Brady Labelizer is a 
legacy system that is no longer supported by the 
manufacturer.  Refer to new Brady Globalmark system for 
an alternate. 
Application:  Custom, reflective labels for marking 
transformers and creating special purpose signage. 
SCL Matl. Std.:  none 
SCL Std. File:  7659.00 
Stock Unit:  EA 

Stock No. Description 
Brady  
Cat. No. 

010389 Black print on white 
tape refill, 2-1/4˝ x 75΄ 

64740 

010390 Black print on yellow  
tape refill, 2-1/4˝ x 75΄ 

64404 

 

EMBOSSING TOOL, Hand 
SCL Matl. Std. 7658.5 
Stock Unit:  EA 

 

Stock No. Type 
765886 plastic 
765887 metal 
 

TAPE PROTECTOR, Metal  
Application: Use with Stock No. 723370 stainless steel 
tape to prevent cuts after tape is installed on cable. 
SCL Matl. Std.:  none 
Stock Unit:  RL 

Stock No. 
Almtec  
Cat. No. 

723378 SH-100 
 

EMBOSSING TAPE, Aluminum 
Description:  roll size 4-7/8  ID, 6-1/2  OD 
Application:  for use in “rover” embossing machine only 
SCL Matl. Std.:  none 
Stock Unit:  RL 
Stock No. Width, in Thickness, in 
723376 1/2 0.012 
 

 

LABELING TAPE, Reflective, for Brady Globalmark 
System 
 
 
 
 
 
 
 
 
 
 
Description:  Industrial grade, reflective labeling tape 
contained in special refill cartridge designed for use with 
Brady Globalmark system.  The Brady Globalmark system 
is an alternate to the (legacy) Brady Labelizer system.  
Yellow and silver reflective tapes are used in conjunction 
with a black print ribbon to make labels. 
Application:  Custom, reflective labels for marking 
transformers and creating special purpose signage.  Labels 
are suitable for outdoor use. 
SCL Matl. Std.:  none 
SCL Std. File:  7659.00 
Stock Unit:  EA 
 
Stock 
No. Description 

Brady  
Cat. No. 

012690 Yellow tape refill, 2-1/4˝ x 50΄ 96061 
012691 Silver tape refill, 2-1/4˝ x 50΄ 76706 
012692 Black print ribbon refill, 4˝ x 200΄ 76739 
 
EMBOSSING TAPE 
SCL Matl. Std. 7658.5 
Stock Unit:  RL 
 

Size, in Material Stock No. Color 
1/2 plastic 723359 black 
  723360 yellow 
  723362 red 
  723364 gray 
  723365 blue 
  723366 green 
 stainless 723370 - 
 aluminum 723372 - 
3/4 plastic 723380 red 
  723382 black 
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E L E C T R I C A L  T E S T E R ,  M U L T I M E T E R  A N D  F U S E  P U L L E R  
 
 

 

FUSE PULLER, 7-1/2  inch,  Pocket  Size 
Application:  This insulated fuse puller can be used to 
remove cartridge fuses 1/2- to 1-inch in diameter in 
equipment up to 600 V. 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock No. 
Manufacturer and 
Catalog No 

764807 Ideal, 34002 
 
 

VOLTAGE TESTER, 120/600 V 
Application:  This voltage tester is 
commonly referred to as a “wiggie” and is 
used to detect the simple presence or 
absence of voltage or continuity. 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock No. 
Manufacturer and 
Catalog No 

765850 Knopp, 14460 
 
 

 

MULTIMETER,  Digi tal  
Description:  0.1 to 600 Volts AC/DC, ohms, capacitance 

Application:  This multimeter is used to test for varied 
voltage levels and its non-contact voltage tester can detect 
the presence of voltage without leads. 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock No. 
Manufacturer and 
Catalog No 

765860 Fluke, 117 
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F L A S H L I G H T S ,  L A N T E R N S  A N D  D R Y  B A T T E R I E S  
 
 
BATTERIES,  Dry Cel l  

SCL Matl. Std.:  none 

Stock Unit: EA 

Stock  
No. Type Voltage 

Used  
With Electrolyte 

NEDA*  
Type 

Eveready  
Cat. No. 

Ray-O-Vac  
Cat. No. 

760191 AAA cell 1 .5  flashlight alkaline 24A EN92 AL-AAA 

760190 AA cell 1.5 flashlight alkaline 15AC EN91 AL-AA 

760192 C cell 1.5 flashlight alkaline 14AC EN93 AL-C 

760194 D cell 1.5 flashlight alkaline 13AC EN95 AL-D 

760189 9 volt transistor 9 testers and 
equipment 

alkaline 1604AC EN22 AL-9V 

760185 6 volt lantern with  
spring terminals 

6 lantern alkaline 924 EN529 806 

760186 6 volt lantern with  
screw terminals 

6 barricade  
flashers 

- 925 EV10S 942 

760187 6 volt lantern 6 lantern  
Stock No. 
764377 

- 918 EV31 918 

* National Electronic Distributors Association (NEDA) 

 

 
 

LANTERNS, High Tension Steel, Galvanized 

SCL Matl. Std.:  none 

Stock Unit: EA 

Stock  
No. Description 

Manufacturer and  
Catalog No. 

764377 LANTERN, 6 volt,  
with head lamp 

Eveready, 9101IND 

764378 LANTERN, 6 volt, 
floating 

Lumilite, Krypton, 4700 
or the equivalent 

 

 

FLASHLIGHT, LED Type 

Description:   LED (light 
emitting diode) type 
flashlight, 120 lumens, 
impact- and water-resistant.  
Powered by four AA cells. 

Application: For general purpose, 
hand-held lighting needs. 
Do not mix new and old batteries. Do not mix alkaline, 
standard (carbon-zinc), or rechargeable batteries. 
Do not look directly into the beam of an LED type 
flashlight; the light is much brighter than that of 
traditional incandescent type flashlights and can cause 
eye damage. 

SCL Matl. Std.:  7659.21 

Stock Unit: EA 

Stock Number:  013156 
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T O O L S  –  P L I E R S ,  S C R E W D R I V E R S  A N D  H A M M E R S

PLIERS, Combination, Slip Joint
Per Federal Spec.:  GGG-P-471, Type II, Class 2, Style A
Stock Unit:  PR

Approved ManufacturerStock
No.

Size,
in. Cresent

764745 6 H26

764747 8 H28

764749 10 H210

PLIERS, Lineman’s, Side Cutting
Per SCL Matl. Std.:  none
Stock Unit:  PR

Approved Manufacturer

KleinStock
No.

Size,
in. Round Nose Square Nose

764764 8 – D201-8

764772 9 – D213-9

764773* 9 D2000-9NE-CR –
* Includes crimper.

GRIPS, Pliers
Per SCL Matl. Std.:  none
Stock Unit:  PR

Approved ManufacturerStock
No.

Size,
in. Protecto

763470 8 BU 8008

HAMMERS, Hand, Fiberglass Handle
Description:  Forged steel head.
Per SCL Matl. Std.:  7638.1
Stock Unit:  EA

Stock
No. Type

Head
Weight

Approx.
Handle
Length, in.

763830 ball peen 16 oz. 13

763840 straight claw 20 oz. 14

763842 straight claw 22 oz. 16

763845 curved claw 16-20 oz. 14

763850 eng. D.F. 2 lb. 14

763852 eng. D.F. 3 lb. 14

763860 sledge 8 lb. 32-36

763870 sledge 12 lb. 32

764435 maul 8 lb. 36

SCREWDRIVERS, Straight Bit
Description:  With shock proof plastic handles.
Approved Manufacturer:  Lancer
Per SCL Matl. Std.:  none
Stock Unit:  EA

Stock No. Size, in.

765110 3

765112 4

765116 6

765118 8

765120 10

SCREWDRIVERS, Phillips
Description:  With shock proof plastic handles.
Approved Manufacturer:  Lancer
Per SCL Matl. Std.:  none
Stock Unit:  EA

Stock No. Size, in. Point No.

765127 3 1

765129 4 2

765131 6 3

765133 8 4

The next page (76-24) reserved for future use.
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TOOLS – WRENCHES AND SOCKETS

WRENCH ADJUSTABLE, OPEN-END, Heavy Duty
22-1/2 degree head, polished chrome finish.
Per Fed. Spec., GGG-W-631, Type I, Class 1
Crescent "Crestoloy", Klein, Proto, Snap-On, Williams
Stock Unit: EA

Stock
No.

Size
Inches

766140 4
766145 6
766150 8
766155 10
766160 12
766162 15

KEY, HEX HEAD Set Screw, Short Series                 
Per Fed. Spec., GGG-K-00275, Type I, Class 1
Snap-On, Superior
Stock Unit: EA

Stock
No.

Size,
Inches

Screw
Size, In.

766205E 3/32 3/16
766206E 1/8 1/4
766207E 5/32 5/16
766208E 3/16 3/8
766215E 7/32 7/16
766209E 1/4 1/2
766210E 5/16 5/8
766211E 3/8 3/4

WRENCH, PIPE, ADJUSTABLE, Heavy Duty             
Per Fed. Spec., GGG-W-651, Type II, Class A
Crescent, Proto, Rigid
Stock Unit: EA

Stock
No.

Size
Inches

766175 10
766180 14
766185 18
766190 24

SOCKETS, for Wrench Sets, 1/2” Square Drive
Stock Unit: EA
REGULAR DEPTH SOCKETS

Stock
No.

Size,
Inches

No. of
Points

765263 1/2 8
765264 9/16 8
765265 5/8 8
765267 3/4 8
765268 13/16 8
765276 7/16 12
765277 1/2 12
765278 9/16 12
765279 5/8 12
765280 11/16 12
765281 3/4 12
765282 13/16 12
765283 7/8 12
765284 15/16 12
765285 1 12
765286 1-1/16 12
765287 1-1/8 12
765289 1-1/4 12

DEEP WELL SOCKETS

Stock
No.

Size,
Inches

No. of
Points

765294 7/16 12
765295 1/2 12
765296 9/16 12
765297 5/8 12
765306 11/16 12
765299 3/4 12
765300 13/16 12
765301 7/8 12
765307 15/16 12
765303 1 12
765304 1-1/16 12
765305 1-1/8 12
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T O O L S ,  D R I L L S

DRILLS,  Fract ional  Sizes,  Tw ist ,  High
Speed,  Straight  Shank,  Jobbers Lengths
Per SCL Matl. Std.:   7615.1
Stock Unit:  EA
Stock No. Size, in. Stock No. Size, in.
761504 3/64 761520 19/64
761505 1/16 761521 5/16
761506 5/64 761522 21/64
761507 3/32 761523 11/32
761508 7/64 761524 23/64
761509 1/8 761525 3/8
761510 9/64 761526 25/64
761511 5/32 761527 13/32
761512 11/64 761528 27/64
761513 3/16 761529 7/16
761514 13/64 761530 29/64
761515 7/32 761531 15/32
761516 15/64 761532 31/64
761517 1/4 761533 1/2
761518 17/64 761535 17/32
761519 9/32

DRILLS,  Fract ional  Sizes,  Tw ist ,  High
Speed,  Straight  Shank,  Taper  length
Per SCL Matl. Std.:   none
Stock Unit:  EA
Stock No. Size, in.
761588 13/16

DRILLS,  Tw ist ,  High Speed,  Rounded
Reduced Shank
Description:  1/2 in. shank with 3 flats; 6 in. overall length.
Per SCL Matl. Std.:   none
Stock Unit:  EA
Stock
No.

Size,
in.

Approved Manufacturer,
Hanson Ace

761681 9/16 80-10533
761684 5/8 80-10537
761687 3/4 80-10545

DRILLS,  Masonry,  Tw ist ,  Taper  Shank
Description:  For use in installing lead-cored fiber anchor
screws.
Per SCL Matl. Std.:   none
Stock Unit:  EA
Approved Manufacturer.:  Powers
Stock No. Size, in. For Plug No. Holder No.
761392 3/16 10 14
761393 1/4 12 14

DRILLS,  Wire Gage Sizes,  Tw ist ,  High
Speed,  Straight  Shank,  Jobbers Lengths
Per SCL Matl. Std.:   7616.1
Stock Unit:  EA
Stock No. Gage No. Stock No. Gage No.
761601 01 761631 31
761602 02 761632 32
761603 03 761633 33
761604 04 761634 34
761605 05 761635 35
761606 06 761636 36
761607 07 761637 37
761608 08 761638 38
761609 09 761639 39
761610 10 761640 40
761611 11 761641 41
761612 12 761642 42
761613 13 761643 43
761614 14 761644 44
761615 15 761645 45
761616 16 761646 46
761617 17 761647 47
761618 18 761648 48
761619 19 761649 49
761620 20 761650 50
761621 21 761651 51
761622 22 761652 52
761623 23 761653 53
761624 24 761654 54
761625 25 761655 55
761626 26 761656 56
761627 27 761657 57
761628 28 761658 58
761629 29 761659 59
761630 30 761660 60

761665 65

DRILL MOTOR, Portable Electr ic ,  110 Volt ,
Double Insulated
Per SCL Matl. Std.:   none
Stock Unit:  EA
Stock No. Size, in.
761364 3/8

KEY,  Jacobs Chuck
Per SCL Matl. Std.:   none
Stock
No.

Stock
Unit

Size,
in.

Key
No.

764190 EA 1/4 1
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TOOLS, BRACE and BITS

BITS, CAR                                                                 
Carbon steel, 18” length
Stock Unit: Each

Stock
No.

Size
Inches

Irwin
Cat. No.

760352 9/16 47909
760356 11/16 47911
760360 13/16 47913
760362 1-1/16 47917

BITS, EXPANSION                                                    
Class D, Fed. Spec. GGG-B-383
Stock Unit: Each

Stock No. Size Inches
760415 7/8 to 3

BITS, DUAL AUGER, Solid Center                           
Carbon steel, 7-1/2” length, 6” boring depth.
For hand & electric drills
Approved manufacturer: Irvin I-100 series or equivalent
Stock Unit: Each

Stock
No.

Size
Inches

Stock
No.

Size
Inches

760554 1/4 760559 9/16
760555 5/16 760560 5/8
760556 3/8 760562 3/4
760557 7/16 760563 13/16
760558 1/2 760564 1

BRACE                                                                      
Per Fed. Spec. GGG-B-671
Box, ratchet, ball bearing
chuck.
Miller Falls 772 or Stanley
923
Stock Unit: Each

Stock No.
760605
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TOOLS – TAPS

TAPS, HIGH-SPEED STEED GROUND THREAD
Per Fed. Spec. GGG-T-70, Type I.  Stock Unit: Each

TAPER, NC THREAD
(except as noted)H

Stock Size Size Threads
No. In. No. Per In.
765505 2 56
765507 4 40
765508 6 32
765509 8 32
765510 10 24
765511 10 32 (NF)H
765512 12 24
765515 14 24 (NS)H
765601 1/4 20
765602 5/16 18
765603 3/8 16
765604 7/16 14
765605 1/2 13
765607 5/8 11
765608 3/4 10

PLUG, NC THREAD
(except as noted)-H

Stock Size Size Threads
No. In. No. Per In.
765525 2 56
765526 4 36 (NS)H
765527 4 40
765528 6 32
765529 8 32
765530 10 24
765531 10 32 (NF)H
765532 12 24
765621 1/4 20
765622 5/16 18
765623 3/8 16
765624 7/16 14
765625 1/2 13
765627 5/8 11
765628 3/4 10
765629 7/8 9

BOTTOMING, NC THREAD
(except as noted) H

Stock Size Size Threads
No. In. No. Per In.
765547 4 40
765548 6 32
765549 8 32
765550 10 24
765551 10 32 (NF)H
765552 12 24
765641 1/4 20
765642 5/16 18
765643 3/8 16
765644 7/16 14
765645 1/2 13
765647 5/8 11
765648 3/4 10

TAPER, NF THREAD
Stock Size Threads
No. In. Per In.
765661 1/4 28
765662 5/16 24
765663 3/8 24
765664 7/16 20
765666 9/16 18

PLUG, NF THREAD
Stock Size Threads
No. In. Per In.
765681 1/4 28
765682 5/16 24
765683 3/8 24
765684 7/16 20
765685 1/2 20
765686 9/16 18

BOTTOMING, NF THREAD
Stock Size Threads
No. In. Per In.
765701 1/4 28
765702 5/16 24
765703 3/8 24
765704 7/16 20

TAPS, PIPE                                                               
High-speed steel, ground thread, right hand
Per Fed.  Spec.  GGG-T-581
Type I, Class I
Stock Unit: Each

Stock Pipe Size Threads
No. In. Per In.
765720 1/8 27
765721 1/4 18
765722 3/8 18
765723 1/2 14
765724 3/4 14
765725 1 11-1/2
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T O O L S  –  M E A S U R I N G  A N D  M A R K I N G  
 
 

Stock Units All Items:  EA 
SCL Matl. Std. All Items:  none 

 

FOLDING RULE,  Wood 
Description:   Marked  
on both sides and both edges 

 
Stock  
No. 

Size,  
ft. 

Cooper 
Lufkin Rigid 

764999 6 966 1619F 
 
 

TAPE MEASURE, Steel  Blade,  Locking 
 

Blade  
Approved 
Manufacturer 

Stock No. length, ft. width, in. 
Stanley 
PowerLock 

765805 12 3/4 33-312 

765806 25 1 33-425 

replacement blade for Stanley 33-312 

760505 12 3/4 32-611 
 
 

LONG TAPE MEASURE, Fiber  Blade 
 

765815 
 

765825 
 

Blade    
Approved 
Manufacturer 

Stock 
No. 

Fiber  
Type 

length, 
ft. 

width, 
in. 

Cooper  
Lufkin 

765815 synthetic 050 5/8 HD403 

765825 fiberglass 100 1/2 706L 
 
 

CARPENTER’S CHALK LINE 
Description:  Yellow, 100-foot bundle 
Stock No.:  722844 

 

 

CARPENTER’S SQUARE, Steel  
 
 

Approved Manufacturer

Stock No. Size, in. Stanley 

765345 24 x 16 45-500 
 
 

LEVEL,  24- inch,  Non Conduct ive 
 
 

Approved Manufacturer Stock  
No. Empire Stanley 

764360 330-24 42-648 
 
 

LUMBER CRAYON, Waterproof  
Description:  Clay base, hexagonal cross-section 
 
 

Approved Manufacturer Stock  
No. Color Dixon 

722386 blue 521 

722389 red 520-1/2 

722392 yellow 496 
 
 

METALWORKER CRAYON 
Description:  5″ long, 1/2″ wide, 3/16″ thick soapstone 
Per Federal Spec.: SS-C-661-Clover 1031 
Stock No.:  722395 

 
 

PAINTSTIK MARKER, #B Class 
 

Approved 
ManufacturerStock  

No. 
Marking  
Usage Color Markal 

722400 poles white 80220 

722403 transformers orange 80224 
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TOOLS – FILES
GENERAL INFORMATION
HAND FILES (AMERICAN PATTERN) AND RASPS are for general use, and shall conform to the requirements of Fed.  Spec.
GGG-F-325, latest revision.  (Approved manufacturers from Fed.  QPL-GGG-F-325.)

FILES (SWISS PATTERN), for exacting work, shall conform to the requirements of Fed.  Spec.  GGG-F-331, latest revision.
(Approved manufacturers from Fed.  QPL-GCG-F-331.)

CURVED MILLED TOOTH FILES meet the requirements of Dept. of Com.  Simplified Practice Recommendation No. R6 latest
revision.  (For approved manufacturers, see list of acceptors.)

CUTS.  Coarseness of file is indicated by bastard, second-cut. and smooth-cut, bastard having fewer teeth per unit length than
the second-cut, and the smooth-cut having more teeth per unit length than the second-cut.

SINGLE-CUT AND DOUBLE-CUT SURFACES.  Single-cut files have a set of parallel cuts extending across the length of the
file.  Double-cut files have two parallel sets of cuts crossing each other.

DOUBLE CUT SINGLE CUT RASP CUT

Bastard Second Cut Smooth Bastard Second Cut Smooth Bastard Second Cut Smooth

                                                                                    FILES                                                                                        

FILE, CANT-SAW                                                         
Per Fed. Spec. GGG-F-325, Type IV.
For sharpening crosscut saws with "M" teeth and for
circular saws with teeth with less than 60 degree angles.
Stock Unit: EA
Stock No. Length In.
761952 8

FILE, CROSSCUT (Great American)                           
Per Fed. Spec. GGG-F-325, Type V.
For sharpening crosscut saws of the "Great American"
style.
Stock Unit: EA
Stock No. Length, In.
761955 8

FILES, HALF-ROUND                                                 
Per Fed. Spec. GGG-F-325, Type IX.
General purpose files, especially for maintenance work.
Stock Unit: EA

Stock No. Length, Inches Cut
762050 4 Bastard
762051 6 Bastard
762052 8 Bastard
762053 10 Bastard
762054 12 Bastard
762055 14 Bastard
762064 12 Second
762073 10 Smooth
762074 12 Smooth

FILES, FLAT, DOUBLE-CUT                                       
Per Fed. Spec. GGG-F-325 Type VII.
General purpose files, for machinists, millwrights and other
craftsmen.
Stock Unit: EA

Stock No. Length, Inches Cut
762000 4 Bastard
762001 6 Bastard
762002 8 Bastard
762003 10 Bastard
762004 12 Bastard
762005 14 Bastard
762011 6 Second
762013 10 Second
762014 12 Second
762021 6 Smooth
762022 8 Smooth
762023 10 Smooth
762024 12 Smooth

FILE, KNIFE, BASTARD CUT                                      
For work involving acute angles.
Per Fed.  Spec.  GGG-F-325 Type XI.
Stock Unit: EA
Stock No. Length, In.
762081 4
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T O O L S  –  F I L E S

MILL FILES,  SINGLE CUT
Per Federal Spec.:  GGG-F-325, Type XIII, Class 2.
Application:  Flat, for sharpening mill saws and cutting
tools. typical
Stock Unit:  EA
Stock No. Length, in. Cut
762103 04 Bastard
762104 06 Bastard
762106 08 Bastard
762107 10 Bastard
762108 12 Bastard
762109 14 Bastard
762116 08 Second

ROUND FILES
Per Federal Spec.:  GGG-F-325, Type XVI, Class 1.
Application:  For enlarging and shaping holes.
Stock Unit: EA typical

Stock No. Length, in. Cut
762142 04 Bastard
762143 06 Bastard
762144 08 Bastard
762145 10 Bastard
762146 12 Bastard
762147 14 Bastard
762153 06 Second
762154 08 Second
762156 12 Second
762163 06 Smooth
762164 08 Smooth

ROUND FILES,  CHAIN SAW, DOUBLE CUT
Per Federal Spec.:  GGG-F-325, Type XVI, Class 2.
Application:  For enlarging and shaping holes. typical
Stock Unit: EA
Stock No. Length, in. Diameter, in. + 0.10
761985 08 5/32
761982 08 3/16
761984 08 7/32
761975 08 1/4

SQUARE FILES,  BASTARD, DOUBLE CUT
Per Federal Spec.:  GGG-F-325, Type XVII, Style A.
Application:  For enlarging square holes and slots.
Stock Unit:  EA typical

Stock No. Length, in.
762172 06
762173 08
762174 10

TAPER FILES
Per Federal Spec.:  GGG-F-325, Type VIII.
Application:  Flat, for sharpening saws with 60° angle teeth.
Stock Unit:  EA typical
Stock No. Length, in. Class
762212 04 No. 2 - Slim
762213 05 No. 2 - Slim
762214 06 No. 2 - Slim
762216 08 No. 2 - Slim
762217 10 No. 2 - Slim
762222 04 No. 3 – Extra Slim
762223 05 No. 3 – Extra Slim
762224 06 No. 3 – Extra Slim
762225 07 No. 3 – Extra Slim
762226 08 No. 3 – Extra Slim

WARDING FILES,  SMOOTH CUT
Per Federal Spec.:  GGG-F-325, Type XX.
Application:  Used by locksmiths for filling notches,
narrow slots, and in other close work.
Stock Unit: EA
Stock No. Length, in.
762264 08

AUGER BIT FILES
Application:  For sharpening auger bits.
Approved Manufacturers:  Disston, Heller, Nicholson.
Stock Unit:  EA
Stock No. Length, in.
761948 07

EQUALING FILES,  “O” CUT,  FLAT
Per Federal Spec.:  GGG-F-331, Type V.
Application:  For very exacting work.
Stock Unit:  EA
Stock No. Length, in.
761972 04

CURVED FILES,  MILLED TEETH, STANDARD CUT
Per US Dept. of Com.:  Simp. Practice R6.
Application:  For babbitt, solder, and other soft metals.
Stock Unit:  EA typical

Stock No. Length, in. Teeth per inch
762033 10 12
762034 12 10

WOOD RASPS,  HALF-ROUND, BASTARD CUT
Per Federal Spec.:  GGG-F-325, Type XXVII. Class 2.
Application:  For shaping wood items and enlarging
opening.
Stock Unit:  EA
Stock No. Length, in.
762274 12
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THE NEXT PAGE (76-37) RESERVED FOR FUTURE USE.

TOOLS – FILE HANDLES & CARD

FILE HANDLE                                                            
Impact resistant handle & steel driving cap
Stock Unit:  Each

Approved Manufacturer
Stock No. Sequatchie or equal
763905 No. 01
763906 No. 02
763907 No. 03
763908 No. 04

FILE CARD, with Brush                                              
Stock Unit: Each
Manufacturer: Heller
Stock No.
760880
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THE NEXT PAGE (76-39) RESERVED FOR FUTURE USE.

TOOLS – METAL WORKING

PUNCH, CENTER, Solid                                            
1/2", Per Fed. Spec. GGG-P-831, Type II, Class A -
Dasco 533, Mayhew 416, Proto 41-1/2, Williams P-32
Stock Unit: Each
Stock No.
764840

CHISELS, COLD                                                      
Per Fed. Spec. GGG-C-313, Type IV, Class 1
Stock Unit: Each

Stock No. Size Cut, Inches Length, Inches
760902 1/4” to 5/16 4 to 5
760904 3/8 5
760906 1/2 5-3/4”
760908 5/8 6
760910 3/4 6-1/2
760912 1 8

SHEARS, METAL, 12-1/2"                                         
3" cut, Per Fed.  Spec. GGG-S-291, Type II, Class 1,
Style B - Wiss 9, Diamaloy DS-12Stock Unit: Pair
Stock No.
765230

HACKSAW, Tubular Frame                                     
For 12” blades

Stock Unit: Each
Stock No. Mfr. & Cat. No.
762420 Milford 45650 or equiv.

BLADES, HACKSAW, Hand, High Speed, Bi-Metal 
Per City Light Spec. 7604.6
Stock Unit: Each

Stock No. Length Teeth Per Inch
760460 12” 14
760465 12” 18
760480 12” 24
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T O O L S  –  W E L D I N G ,  B U R N I N G  A N D  H E A T  S H R I N K I N G  E Q U I P M E N T  

 

ACETYLENE GAS, Tank 
Description:  Burning and welding gas.  Commercial 
grade acetylene. 
Per ASTM:  D-1835 
Stock Unit:  CL 
Stock No.:  726446 

 

OXYGEN GAS, Tank 
Description:  Burning and welding gas.  Oxygen, Type I. 
Per Fed. Spec.:  BB-O-925 
Stock Unit:  CL  Quantity:  249 cubic feet 
Stock No.:  726502 

 

PROPANE GAS, Tank, disposable 
Per SCL Matl. Std.:  none 
Stock Unit:  EA  
Stock No.:  726515 
Quantity:  14.1 oz. 
 

WELDING BLANKET, Surface Protection
Description:  18 oz. silica bronze material 0.030˝ thick.  
3000° melt temperature.  Cut off as needed from 36˝ 
wide roll. 
Per SCL Matl. Std.:  none 
Stock Unit:  FT 
Stock No.:  760620 
 

HEATING TORCH, Prestolite, Handle & Tip
Per SCL Matl. Std.:  none 
Stock Unit:  EA 
Stock 
No.  Handle Tip Tip Size 
765893 TH 2 – – 

765894 – Fine 1A 
 

HEAT SHRINK TORCH, Propane 
Description:  Raychem torch with pistol grip and built-in 
igniter.  No subst i tut ions.   Only engineer 
approved manufacturers.    
Application:  For shrinking high voltage rubber products. 
Per SCL Matl. Std.:  none 
Stock Unit:  EA 

Stock 
No.  I tem BTU 

Approved 
Manufacturers 
and Catalog No.  

765897 Torch 35,000 RAYCHEM FH2629 

765877 Handle – Siever-Matic 3366-97 

765878 Tip 40,000 Siever-Matic 3341-91 

765879 Tip 89,000 Siever-Matic 3348-91 

 

TANKS, Prestol i te 
Per SCL Matl. Std.:  none 
Stock Unit:  EA 
 
Stock 
No.  Size 
726518 “B” 

726510 “MC” 
 “MC” “B” 

ACETYLENE REGULATOR 
Description:  Must be used between 726510 or 726518 
Prestolite tanks and 765893 torch. 
Per SCL Matl. Std.:  none 
Stock Unit:  ea 
Stock 
No.  For  Use With 
765895 “B” tanks 

765896 “MC” tanks 
 

FITTINGS, HOSE AND TANK 
Per SCL Matl. Std.:  none 
Stock Unit:  EA 
 
Stock 
No.  Descr ipt ion 

Prestol i te  
Catalog No.  

764080 Hose, 3/16˝ x 6΄ 10Y85 

764210 Tank wrench 505L 
 

LIGHTER AND FLINT, Acetylene 
Per SCL Matl. Std.:  none 
Stock Unit:  EA 
 
Stock 
No.  Descr ipt ion 

Pal -Weld  
Catalog No.  

764380 Lighter, 3-way flint 5001 

762415 Flint 5001-X 
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SOLDER AND SOLDERING EQUIPMENT

SOLDERS
Stock No. Stock Unit Description

728496 EA BAR, 40/60, 13-1/2” long. Width: top 3/4”, bottom 5/8”, 3/8” thick.  For general use.
Per ASTM B32, Alloy grade 40B

728504 LB WIRE, 50/50, 3/32”, with neutral rosin core.  For radio and electrical use.  Per ASTM
B284, type NR.

728536 LB WIRE, 40/60, 1/8”,  Per ASTM B32, Alloy grade 40B.

728528 EA WIPING METAL, 38/62 in 3 or 4 pound cakes.  Per ASTM B32, Alloy grade 40A.

728514 CO SILVER, WIRE, 1/16”, 50%, Per AWS A 5.8-76, Classification BAg-6

FLUXES, PASTES AND COMPOUNDS
Stock No. Stock Unit Description

728112 EA FLUX, SOLDERING  For cable splicing.  Stearine, 6 sticks per pound.

728136 CN PASTE, SOLDERING, Per Federal Spec. O-F-506.

MISCELLANEOUS SOLDERING AND WIPING EQUIPMENT
Stock No. Stock Unit Description

760625 EA BRUSH, Acid Swabbing, flat with metal handle and stiff horsetail hair or bristle
riflings.

728016 EA CANDLE, Plumber’s, 5” X 1-1/4”.
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T O O L S  –  E A R T H W O R K  A N D  V E G E T A T I O N  M A N A G E M E N T  
 

 

 

Stock No. Stock Unit Description 
   

760022 EA HATCHET, hand, broad, 4-1/2″ cut, 2-1/2 lbs., 14-11″2″ handle. 760022

760026 EA AXE, 3-1/2 lb., double bit, swamping, 36-inch overall straight handle.   

762855 EA FORK, MANURE, 6 - 12-1/2-inch oval tines.  

764425 EA MACHETE, 22-inch, 22 oz. with leather sheath.  

764718 EA PEAVEY, hook size 1″ x 7/16″ x 12″, Grade AA, 2-1/4″ x 4' handle, opening 
8-1/2″ - American Logging 46 with 564 hook, Dixie C-1 with 281 duckbill 
hook. 

764718

764725 EA PICK, railroad or Type 3 clay, 6-pound. 764725

763955 EA HANDLE, Hickory, Railroad Pick, 36″ long, Type V, Class 1, 
Grade AA, per City Light Material Standard. 7638.2 

 

762890 PR PRUNER, trees, 30-inch Type 1.  

762892 PR LOPPERS, anvil action type, 30″ wood handles, 1-3/4″ cut, snap cut 5ST.  

762910 EA RAKE, Garden, bow Type 1. 762910

762920 EA RAKE, Lawn, steel Type 3. 762920

765162 EA SHOVEL, ROUND POINT, size 2, Type 1, long handle. 765162

765164 EA SHOVEL, SQUARE POINT, size 2, Type 2, long handle. 765164

765170 EA SHOVEL, SCOOP, general purpose, long handle, 16 Ga. steel, Eastern 
Pattern, size 4, Tru Temper® #EB4L or equivalent. 765170

723752 EA WEDGE, Tool handle, 5/32″ x 1-1/16″ x 1/2″ Grady Cat. No.5  
723752 

723760 EA WEDGE, Tool handle, 5/32″ x 1-1/16″ x 5/16″ Grady Cat. No. 10 723760 
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T O O L S  –  W A T E R  H O S E  

 
 
 

GARDEN HOSE 
Description: 5/8-inch water hose, nylon reinforced vinyl 
with brass, male and female couplings in 50-foot lengths. 
SCL Matl. Std.: none 
Stock Unit:  EA 
Stock No.: 764050 
 

 
 

WATER HOSE CLAMPS, WORM DRIVE 
Description: Galvanized or stainless steel. 
SCL Matl. Std.: none 
Stock Unit:  EA 
 
 
 
 

Clamp Size, in Hose ID, in Stock  
No. Minimum Maximum Minimum Maximum 

711431 3/8 7/8 5/16 3/8 
711440 3/4 1-3/4 3/4 1-1/8 

 
 
 

 
 

WATER HOSE NOZZLE, ADJUSTABLE 
Description: Brass or bronze. 
SCL Matl. Std.: none 
Stock Unit:  EA 
 

Stock No. Size, in 

713083 3/4 
 
 

WATER HOSE WASHERS 
SCL Matl. Std.: none 
Stock Unit:  EA 
 

Stock No. Size, in 

712212 3/4 
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T O O L S  –  W O O D W O R K I N G ,  G L A S S  A N D  W I N D O W  
 
 

CHISEL,  2- Inch Blade 
Description:  Impact resistant handle and steel 
driving cap.  
SCL Matl. Std.:  none 
Stock Unit:  EA 

 

Approved Manufacturer Stock  
Number 

Length,  
in Stanley 

760920 24 16-632 

 

DRAWKNIFE,  13- Inch to  16- Inch 
SCL Matl. Std.:  none 
Stock Unit: EA 

Stock  
Number 

764215 

 
GLASS CUTTER 
SCL Matl. Std.:  none 
Stock Unit:  EA 

 

 
Approved Manufacturers Stock  

Number Miller Falls Red Devil 

761233 444 23 

 

HAND SAW, Crosscut, 26-Inch, 8 Point 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Approved Manufacturer Stock  
Number Stanley 

765015 15-726 
 

 

 
NAIL PULLER,  19- Inch Forged Steel  
Application:  For  
SCL Matl. Std.:  none 
Stock Unit:  EA 
 

Stock  
Number 

764810 

 
PUTTY KNIFE, 1-1/2-Inch 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Approved Manufacturers 

Stock  
Number 

Miller  
Falls Murray Red Devil 

764225 1404 “Black 
Champion” 
152HE 

PI 1-1/2S 

 

PAINT SCRAPER, with 2-Edge Blade 
Description:  Lightweight, molded polypropylene 
SCL Matl. Std.:  none 
Stock Unit:  EA 

 
Approved 
Manufacturers 

Stock  
Number 

Size,  
in Stanley 

723298 2-1/2” 28-619 

 

WRECKING BAR 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Approved Manufacturers Stock  
Number 

Size,  
in Miller Falls Stanley 

760175 24 224 124 
 
 
 

209



 

SEATTLE CITY LIGHT 

STOCK CATALOG 

STOCK CLASS: 

PAGE: 
SUPERSEDING: 

EFFECTIVE DATE: 

76 
47 
August 18, 2006 
January 8, 2010 

 
P A I N T  B R U S H E S  A N D  W I R E  B R U S H E S  

 

PAINT BRUSHES 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Min. Bristle Dim., in. Approved Manufacturers 
Stock 
No. Type Width 

Thick- 
ness 

Length, 
Out 

Bristle 
Type 

Bestt/  
Liebco Coast 

Richards 
ORD# Wooster 

Zimmer-
man 

760667 varnish 3-1/8 3/4 3-3/8 natural “Jorex 1005-5” – 1319 Z1104 – 
760681 sash, flat 2 9/16 2-3/4 natural 1055-2 “Yale” #COBS2 1356 – #5640C 
760682 sash, flat 2-1/2 5/8 3 natural 1055 “Yale” – 1352 Z1202 “Cutter” – 
760684 sash, 

angular 
2 9/16 2-11/16 natural – – 1351 Z1293 – 

760669 wall 3-1/2  
to 4 

1 3-11/16 nylon,  
tapered 
& flagged 

#868 – 1381 – – 

 

MISCELLANEOUS PAINT BRUSHES 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Min. Bristle Dim., 
in. Approved Manufacturers 

Stock  
No. Type Dia. 

Length, 
Out BristleType 

Bestt/  
Liebco National Richards Zimco 

760635 marking, no. 6 9/32 1-1/8 natural #1912-6 – 461 – 
760675 roofing, trim – 3-1/4 3 knot Tampico fiber #4507 #0252 6039 #113 
760687 stencil, round, no. 12 1-3/4 1-7/8 natural – – 1508 – 

 
 

VARNISH AND ENAMEL PAINT BRUSHES,  
Natural  Br ist le  
SCL Matl. Std.:  none 
Stock Unit:  EA 

Min. Bristle Dimension, in. Stock  
No. Width Thickness Length, Out
760644 1 5/16 2 
760646 2 7/16 2-1/2 
760650 3 1/2 2-1/2 

 

WIRE BRUSHES, Hand,  Stainless Steel  
Description:  shoe handle style, 10″ 
Application:  for cleaning aluminum bus connections 
SCL Matl. Std.:  none 
Stock Unit:  EA 
Stock  
No. Rows 

Advance  
Cat. No. 

760740 4 x 16 85035 
 

 

VARNISH AND ENAMEL PAINT BRUSHES, 
Synthet ic Br ist le  
SCL Matl. Std.:  none 
Stock Unit:  EA 

Min. Bristle Dimension, in. Stock  
No. Width Thickness Length, Out
760643 1/2 1/4 1-3/4 
760645 1 5/16 2 
760655 2 7/16 2-1/2 
760660 2-1/2 1/2 2-1/2 
760665 3 1/2 2-1/2 

 

WIRE BRUSHES,  Hand 
SCL Matl. Std.:  none 
Stock Unit:  EA 
Stock  
No. Rows 

Osborn  
Cat. No. 

Richards 
ORD# 

760720 2 x 15 1784 1646 
760722 4 x 16 1781 932 
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T O O L S ,  M I S C E L L A N E O U S   
 

 
 

OIL CANS 
Per SCL Matl. Std.:  None 
Stock Unit:  EA 

Stock  
No. Description 
764662 OILER, 1 pint, copper plated steel, 5˝ 

spout, GoldenRod #507 or equivalent. 

764667 OILER, 6 oz. size, one piece metal shell, 
reinforced, 6˝ flexible spout, trigger 
pump type, GoldenRod #606 or 
equivalent. 

 

PAPER FILTER PRESS 
Description:  12-3/4˝ square, D-10 micron density with 
punched holes for Westinghouse typeA-3 filter press.  AMF 
Cuno A1312-05U, Zeta Plus (Non-Asbestos). 
Per SCL Matl. Std.:  None 
Stock Unit:  SH 
Stock No.:  727172 

 

SHARPENER, Knife  and Scissors 
Description:  Super Sharpener #1 
Per SCL Matl. Std.:  None 
Stock Unit:  EA 
Stock No.:  762280 

 

CONTAINERS,  White /Natural ,  Plast ic  
Description:  High Density Polypropylene 
Per SCL Matl. Std.:  None 
Stock Unit:  EA 

Stock  
No. Type 

Airlight  
Plastics  
Cat. No. 

VWR 
Cat. No. 

722234 16 oz. tub Z1651 – 

722236 Lid L408 – 
 

 

CANS, EMPTY,  Miscel laneous 
Per SCL Matl. Std.:  None 
Stock Unit:  EA 

Stock No. Size Description 
722200 1 qt. PAINT, round, tin w/ full open top and lid. 

722204 1 qt. RECTANGULAR, tin with screw cap and 7/8˝ to 1-1/4˝ opening. 

722208 1 gal. PAINT, round, tin with full open top, bail and lid. 

722212 1 gal. RECTANGULAR, tin with screw cap and 2-1/2˝ opening. 

722213 6 gal. BLUE PLASTIC, Jeep Can Style 
 

AUTOMOBILE WINDOWS TOOLS 
Description:  High Density Polyethylene 
Per SCL Matl. Std.:  None 
Stock Unit:  EA 

Stock No. Item Note 
764688 Window Scraper Material Control may evaluate and select this product 

without prior approval from Standards. 
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BUILDING MAINTENANCE SUPPLIES
BROOMS, BRUSHES, MOPS, AND BUCKETS

BROOMS, CORN                                           
Supplier:  Lighthouse for the Blind
Stock Unit:   EA

Stock No. Description
775205 Heavy Duty , Mill
775215 Whisk, 10”

BRUSHES,  FLOOR                                        
Trim 3 Inches
Stock Unit:   EA

Stock
No. Type

Size,
Inches

Handle,
Dia., In. Bristle Material

775230 1 18 15/16 Horsehair border and
tampico center.

775235 1 24 15/16
Horsehair border and
tampico center with
handle.

775240 2 24 1 - 1/8 Flo Pac 1124 Street
Broom

BRUSH, STREET,  PUSH                                
Crimped Polypropylene.
Stock Unit:   EA

Handle Size, In.

Stock No.
Size,

Inches
Trim,

Inches Length Dia.
775216 16 6-1/4 60 1-1/8

HANDLE,  FLOOR BRUSH                               
Screw Type, Acme Thread, 15/16” Diameter
Stock Unit: EA
Stock No. Type Length, In.
763899 1 60
763900 1 72

BRUSHES, SCRUB, FLOOR, PALMYRA FIBER 
Stock Unit:   EA

Trim, Size,
Stock No. Type In. Inches Description
775245 2 1 8 x 2-3/4 Floor
775247* 1 1-7/8 9-3/4 x 2-3/4 Deck
*With 60” Handle

BRUSH, WINDOW, 4-3/8” X 4-3/4” BLOCK DIA.  
5-Foot Handle
Stock Unit:   EA
Stock No.  775250

HANDLE,  REPLACEMENT,  FOR PUSH BROOM
For Stock No. 775216
Stock Unit:   EA

Stock No. Manufacturer
775217 Flo-Pac #2003T-5 or approved equal.

BRUSH, GONG (FENDER AND CHASSIS)         
Palmyra Fiber, 2” Trim, 5-1/2” x 4”
Stock Unit:   EA

Stock No. Handle Length, In.
775226 8
775227 19-3/4

BRUSHES,  CLEANING MISCELLANEOUS  
Stock Unit:   EA

Stock No Description
775221 BOWL, sanitary, tampico fiber, curved head in

twisted wire 14” wood handle, 2-1/4” diameter,
size 5” x 5-1/2” - 4” wood grip and hanging
ring.

775218 COUNTER, 100% horsehair, size 14” over-all, 9”
brush length, 2-1/2” trim.

PAIL,  HEAVY DUTY,  GALVANIZED                 
Stock Unit:   EA

Stock No. Capacity, Quarts
764709 14

BUCKET,  MOP                                              
Stock Unit:   EA

Stock No. Description
775283 26 quart, 15-3/4” x 16-1/4” x 13-

1/4” plastic bucket, yellow, with
3” casters, “Brute”,
Model #7570 Rubbermaid.

775284 Wringer for mop bucket, downward pressure,
yellow, Rubbermaid part No. 6122, to fit stk.
No. 775283.

MOP HEAD, WET TYPE                                 
Stock Unit: EA

Stock No. Weight Description
776300 32 oz
776305 24 oz

8-Ply Cotton Yarn, Cut Ends

776306 20 oz Cotton/Synthetic Yarn, Loop Ends
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THE NEXT PAGE (77-3) RESERVED FOR FUTURE USE.

BUILDING MAINTENANCE SUPPLIES
MISCELLANEOUS CLEANING EQUIPMENT

HANDLE, MOP, Screw Type                               
Stock Unit:   EA

Stock No.
Length,
Inches

Dia.,
Inches

Head
Width,
Inches

777425 60 1-1/8 7

FORCE CUP                                                         
Ball shaped, rubber or synthetic, 3-3/4” deep, 5-
1/2” wide, 23” handle, Flo-Pac 4391, Stevens Burt
“Toilaflex”.
Stock Unit:  EA
Stock No.
762428

DUSTPAN, 20-Guage Steel                                 
12” Edge
Stock Unit:  EA
Stock No.
764715

SQUEEGEE, Floor                                               
18” Straight with 5 -Foot Wood Handle
Stock Unit:  EA
Stock No.
765350

APPLICATOR, Liquid Wax                                  
16” x 2-3/4”, Lamb’s Wool, Includes Pad
Stock Unit:  EA
Stock No.
775010

REFILL, Wax Applicator                                      
Stock Unit:  EA
Stock No.
775015

DUSTER, Ostrich Feather                                   
Stock Unit:  EA
Stock No.
775630

SPONGE, Cellulose                                             
1-1/2” x 4” x 6-1/4”
Stock Unit:  EA
Stock No.
777380
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C L E A N E R S  A N D  S O A P  
 
 

 

CLEANERS AND SOAPS 
 

Stock No. 
Stock  
Unit Description 

726164 GL METAL CLEANER, Kelite  
“Metal Brite” only. 

775004 CN CLEANER, GERMICIDAL, spray foam.

775460 CN SCOURING POWDER, with bleaching 
agent. 

775470 LB RUBBER CLEANER, for cleaning 
rubber goods. Platz Cleaner 

775485 BX CLEANER, paint or linoleum. 

775490 PL TRI-SODIUM PHOSPHATE 

775495 EA PIPE AND DRAIN CLEANER, 
powdered. “DRANO” in 32 oz. 
containers. 

775498 EA SCOURING SPONGES, metal, 
stainless steel, “Kurly Kate 756”, 
“Kleenette”, FLO-PAC 751. 

775499 PK SCOURING PADS, soap impregnated, 
“Brillo”, “SOS”. 

775501 BX SCRUB PAD, ultrafine, Scotch Brite 
#7448.  20 pads per box, 3 boxes per 
case. 

775502 BX SCRUB PAD, general purpose, Scotch 
Brite #7447.  20 pads per box, 3 boxes 
per case. 

012390 EA GLASS CLEANER, environmentally 
preferable, per SCL Procurement 
Specification 9001.00. 

775524 EA GLASS CLEANER, liquid with spray, 
Windex, 32 oz. trigger pump spray 
bottle. Drackett product Code 90139. 

775525 CN GLASS CLEANER, liquid with spray, 
Windex, Trico, Modern, 19 oz. Aerosol.

775025 EA BOTTLE with spray trigger, 8 oz. 

775526 BO ALL PURPOSE CLEANER, 
environmentally preferable, per SCL 
Procurement Specification 9001.00. 

775527 BO HOUSEHOLD CLEANER,  “409”,  
1 gallon refill bottle.  4 bottles per case.

 

HAND SOAP 
 

Stock No. 
Stock  
Unit Description 

775448 EA POWDER, in 12 oz. shaker cans. 

775450 LB POWDER, for dispensers. 

775452 LB POWDER, for dispensers, mildly 
scented. 

777360 EA CAKE, 6 oz. Size, individually 
wrapped, Camay’ Ivory, Palmolive. 

777365 EA CAKE, grit, 4 or 4-1/2 oz. bars, mildly 
abrasive, for grease & stains. 

775454 EA HAND CLEANER, WATERLESS, 22 
oz. Tube, Mantek “Hand to Hand”. 

775455 EA HAND SOAP, WATERLESS, pumice 
formula, 14 oz. squeeze bottles.  
Natural “Orange” Pumice Hand 
Cleaner: Gojo #0957, or user 
approved equal. 

775457 EA HAND SOAP, liquid, for rest room 
dispensers, 27 oz. 

775458 EA BODY SHAMPOO, Sanifresh #1040 
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B U I L D I N G  M A I N T E N A N C E  S U P P L I E S
S W E E P I N G  C O M P O U N D S ,  P O L I S H E S  A N D  D E O D O R A N T S

SWEEPING COMPOUNDS
Stock Unit:  LB

Stock
No. Description

726390 SAWDUST AND MINERAL OIL MIXTURE
meeting the requirements of UL for
sweeping compounds.

726391 SAWDUST, MINERAL OIL AND SAND
MIXTURE meeting the requirements of UL
for sweeping compounds.  West Coast
Paper #SCO.

See Pages 76-12 & 76-13 for oil spill clean-up compounds.

WAXES, POLISHES AND FINISHES

Stock
No.

Stock
Unit Description

776960 EA POLISH, METAL, in 32 oz.
bottles.

777856 GL FINISH, FLOOR, polymer acrylic,
self-polishing, anti-slip.

DEORDORANTS AND DISINFECTANTS

Stock
No.

Stock
Unit Description

775600 EA DEODORANT, TOILET, 4 oz.
cakes (12 cakes/BX)

776755 BO DISINFECTANT, environmentally
preferable, per SCL Procurement
Specification 9001.00.

Next  Page  (77 -7 )  Reserved for  Future  Use
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B U I L D I N G  M A I N T E N A N C E  S U P P L I E S  -  P A P E R  G O O D S ,  S H O P  T O W E L S ,
R A G S ,  W A S T E  C A N S  A N D  L I N E R S

PAPER TOWELS
Stock No. Stock Unit Size, in. Description Manufacturer and Catalog No.
777608 BX 9.5 x 10.75 – Kimberly-Clark #47044
777610 BX 9.1 x 16.8 Teri-Towels Kimberly-Clark #34790-50 or

approved equal.
777609 PK – "C" Fold Signature #240, Fort Howard

#251-90, or approved equal.
777626 RL 8″ max. W x 450′ L Roll type, single ply, to fit Crown Z cabinets. Towel Saver 953-C
777627 RL 8″ max. W x 1000′ L Roll type, single ply, to fit K-C dispensers. Kimberly-Clark Surpass #1000

CAN LINERS,  Plast ic ,  Disposable
Description:  Disposable, plastic can liners. Application:  For lining waste cans and other miscellaneous uses. Opaque
SCL Matl. Std.:  none liners are for collecting trash. Clear liners are used for collecting recyclables.
Stock No. Stock Unit Nominal Size, in. Nominal Capacity, gal. Minimum Thickness, mil Color
726848 EA 24 x 24 7-10 0.8 opaque
726844 EA 30 x 37 30 1.5 opaque
726846 EA 33 x 40 33 1.5 opaque
012688 EA 33 x 40 33 1.5 clear
726850 EA 40 x 48 45 2.0 opaque
Seattle City Light Material Control personnel may use their judgement and purchase products slightly different in size and capacity.

WIPING RAGS

Stock
No.

Stock
Unit Type Color Description

777209 BX towel brown Scott-Wyp-All #05930

SHOP TOWELS
Description:  14″ square cotton.  Rented from Overall
Laundry Service.  Used towels will be picked up by Overall
each week.  Only white bundles are plastic wrapped.
Stock No. Stk. Unit Color
777210 EA white
777211 EA non-white, typically purple, blue or red.

PAPER CUPS
Stock Unit:  TU
Stock No. Type Size, oz. Description
775590 without handle 5 for cold liquids
775594 with handle 8 for hot liquids

CUP DISPENSERS
Description:  Metal, adjustable.
Stock No. Stock Unit Type Size, oz.
761352 EA paper 5
761353 EA paper 8

GALVANIZED GARBAGE CANS

Stock No. Stock Unit Size, gal.
722232 EA 32

TOWEL DISPENSERS
Stock Unit:  EA
Stock No. Description
777642 Dispenser, wall mounted for "Towel-Saver"

towels (Stock No. 777626).
777646 Dispenser, for Teri Towels

(Stock Nos. 777608, 777610).

TOILET PAPER
Stock Unit:  RL
Stock No. Type Description
776925 1 Single ply, 500 sheet roll.

James River #132, or prior approval.

TOILET SEAT COVERS
Description:  Quarter fold, tear-out center.
Stock Unit:  CS
Stock No.:  775580

SANITARY NAPKINS
Stock
No.

Stock
Unit Type Description

776940 CS tampon Tampax, Tampon
776941 CS napkin Sanitary Stayfree, Maxipad = 4
726870 CS – Bags, for sanitary napkin disposal.

DISPOSALBLE URINAL BAGS
Application:  For relief in the field when toilet facilities are
not readily available.  “Brief Relief”TM brand.
Stock Unit:  BG
Stock No.:  776944

216



Seatt le  Ci ty Light  

STOCK CATALOG 

stock c lass:  

page:  
superseding:  

e f fec t ive date:  

78 
2 
new 
January 8 ,  2010 

 

 

M A S O N R Y  A N C H O R S  
 

 

SCREW ANCHOR, Light-Duty  

Application:  For light duty masonry anchoring. 

SCL Matl. Std.:  7800.7 

Stock Unit:  EA 

 

 

 

Stock  
No. 

Screw  
Size 

Hole  
Diameter,  
in 

Hole 
Depth,  
in 

Safe 
Working 
Load,  
lbs 

780071E 8-32 5/16 1/2 100 

780072E 10-24 3/8 5/8 150 

780074E 1/4-20 1/2 7/8 200 

780075E 5/16-18 5/8 1 300 

780076E 3/8-16 3/4 1-1/4 450 

780078E 1/2-13 7/8 1-1/2 600 
 

 

TAPER ANCHOR  

Application:  For anchoring transformers to floors for 
seismic loading in high rise buildings. 

SCL Matl. Std.:  none 

Stock Unit:  EA 

Stock No. Size, in 
US Expansion Bolt 
Co. Catalog No. 

780030 5/8 x 4-1/2 3441 

 

SLEEVE ANCHOR  

Application:  For use in cinderblock and brick walls. 

SCL Matl. Std.:  none 

Stock Unit:  EA 

 Bolt Size, in Manufacturers 

Stock  
No. Diameter Length 

MKT 
Fastening Powers 

780060E 1/2 3 1715 5030 

780062E 1/2 4 1716 5034 

780064E 5/8 4-1/4 1719 5040 
 

 
 

FLUSH-MOUNT ANCHOR, Internal -Threaded  

Description:  Medium duty stainless 
steel (303) expansion anchor.  Internally 
threaded. 

Application:  For use in concrete where 
protruding bolt anchors would pose a 
hazard.  These anchors allow for 
reusable  
applications such as for setting temporary 
pulling plates or blocks  
as well as mounting items on the wall that 
may later be used elsewhere.  For 
installing pulling plates in Network vaults. 

SCL Matl. Std.:  7801.10 

 

 

 

 

Allowable Working Load  
in 4000 psi Concrete, lb Stock  

No. 
Stock  
Unit 

Internal  
Thread  
Dia, in 

Anchor 
Length,  
in Tension Shear 

012960 PK/50 1/2 2 1840 2760 

012386 PK/25 5/8 2-9/16 2630 4510 
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M A S O N R Y  A N C H O R S ,  S T U D  B O L T S  
 

ANCHOR, Stud Bolt  (Kw ik Bolt  3)  

Application:  For light duty masonry anchoring.  Stainless steel bolts are for 
anchoring rigging for cable pulling or other anchors that require long term 
strength properties.   

Consult manufacturer’s Product Technical Guide for allowable loads at 
deeper embedment, or for ratings of older versions of Kwik Bolt, contact 
Standards. 

Per SCL Matl. Std.:  7800.9 

Stock Unit:  EA 

 
Allowable Working Load in 4000 psi Concrete, lbs 

Stock  
No. 

Size,  
in Tension Shear 

At Minimum  
Embedment  
Depth, in 

Carbon Steel Type     

780091E 1/4-20  x  1-3/4 0430 0530 1-1/8 

780092E 1/4-20  x  2-1/4 0430 0530 1-1/8 

780095E 1/4-20  x  3-1/4 0430 0530 1-1/8 

780103E 3/8-16  x  2-1/4 1095 1420 1-5/8 

780104E 3/8-16  x  3 1095 1420 1-5/8 

780105E 3/8-16  x  3-3/4 1095 1420 1-5/8 

780022E 1/2-13  x  2-3/4 1620 2735 2-1/4 

780111E 1/2-13  x  3-3/4 1620 2735 2-1/4 

780113E 1/2-13  x  5-1/2 1620 2735 2-1/4 

780024E 5/8-11  x  4-3/4 2210 4070 2-3/4 

780115E 5/8-11  x  6 2210 4070 2-3/4 

780023E 3/4-10  x  7 2730 5710 3-1/4 

316 Stainless Type     

780032 1/2-13  x  2-3/4 1450 2380 2-1/4 

780141 1/2-13  x  3-3/4 1450 2380 2-1/4 

780143 1/2-13  x  5-1/2 1450 2380 2-1/4 

780147 5/8-11  x  3-3/4 1860 4095 2-3/4 

780034 5/8-11  x  4-3/4 1860 4095 2-3/4 

780145 5/8-11  x  6 1860 4095 2-3/4 

780033 3/4-10  x  7 2350 5645 3-1/4 
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A N C H O R  D E V I C E S

ANCHOR, Nail  Drive,  One Piece
Per SCL Matl. Std.:  none
Stock Unit:  EA

Stock
No.

Size,
in.

Manufacturer and
Catalog No.

780010E 1/4 x 1 Powers Zamac Nailin 2808
010335E 1/4 x 1-1/2 Powers Zamac Nailin 2820

ANCHOR, Spring Toggle Bolt
Application:  For very light anchoring
in hollow walls.
Per SCL Matl. Std.:   7801.4
Stock Unit:  EA

Bolt Size, in.Stock
No. Diameter Length

780131 3/16 3

780132 3/16 4

780136 1/4 3

780137 1/4 4

780146 3/8 3

780148 3/8 5
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FASTENERS - NAILS & STAPLES

STAPLES                                                                                                                                                                                   
Per City Light Spec. 5832.9

Stock Stock Length Width Type
No. Unit Inches Inches Point Finish
583180E OZ 1-1/2 1/4 to 3/8 Cut Galv.,
583200E* EA 2 1/2 Rolled Galv.
583261E* EA 2 1/2 Rolled Cu-Covered

*Also shown on page 56-13

NAILS, COMMON
Hot-dip galvanized
Per Fed.  Spec. FF-N-105, Type II, Style 10
Stock Unit: LB

Stock
No. Size
782415 6d

NAILS, COMMON                                                         
Per Fed.  Spec.  FF-N-105, Type II, Style 10
Stock Unit: LB

Stock Diameter Length
No. Size Inches Inches
782416 8d 0.131 2-1/2
782420 16d 0.162 3-1/2

BRADS, COMMON                                                       
Per Fed.  Spec.  FF-N-105,
Type 1, Style 1
Stock Unit:  PK  (2-3/4 oz per pk)

Stock Diameter Length
No. Inches Inches
782286 #18 (.0475) 1

NAILS, DOUBLE-HEAD, SCAFFOLD
Per Fed.  Spec.  FF-N-105, Type II, Style 12
Stock Unit: LB

Stock Diameter Length
No. Size Inches Inches
782338 8d 0.131 2-1/4
782340 16d 0.162 3

NAILS, ROOFING, LARGE HEAD                               
Hot-dip galvanized
Per Fed. Spec. FF-N-
105, Type II, Style 20
Stock Unit: LB

Size - Inches
Stock No. Length Diameter Head
782483 1-1/2 0.1205 7/16

NAILS, SPIKE, ROUND WIRE                                     
Per Fed. Spec. FF-S-606
Stock Unit: LB

Size - Inches
Stock No. Length Diameter Head Dia.
782426 8 3/8 3/4
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F A S T E N E R S  –  S E L F - T A P P I N G  A N D  S E L F - D R I L L I N G  S C R E W S

SCREWS, SELF-TAPPING, PAN HEAD,
SQUARE DRIVE
Description:  Zinc plated steel per ASTM A-164.  Also shown
on page 57-18.
Per ASTM Std.:  A-164
Stock Unit:  EA

Stock No. Size Length, in.

571807E #12 1

571806E #12 2

SCREWS, SHEET METAL TAPPING, PAN HEAD,
SLOT DRIVE
Description:  Zinc plated steel per ASTM A-164.
Per ANSI Std.:  B 18.6.4, Type AB
Stock Unit:  EA

Stock No. Size Length, in.

787182E #8 3/4

787190E #10 3/4

787200E #12 3/4

SCREWS, SELF-DRILLING,  HEX WASHER HEAD
Description:  Stainless steel.
Application:  For attaching setscrew lug, Stock No. 012564E,
to streetlight mast arm.
Per SCL Matl. Std.:  none
Stock Unit:  EA

Stock No. Gauge
Hex Head
Size, in.

Approximate
Major
Diameter, in.

Length,
in.

012565E 14 3/8 0.242 3/4
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L A G  S C R E W S

LAG SCREWS, Gimlet Point
Description:  Zinc-coated, square
head, gimlet-point, steel lag
screws.
Application:  Lag screws are used in overhead line
construction and where the applied load is primarily a
tensile load. Gimlet-point lag screws are generally
twisted into wood members.
SCL Matl. Std.: 7852.1
Stock Unit: EA

Nominal
Size, in.

Length,
in.

Stock
Number

1/4 1 785210E
1-1/4 785211E
2 785212E
2-1/2 785213E
3 785214E
3-1/2 785215E
4 785216E

5/16 1-1/2 785226E
2 785227E
3 785229E

3/8 1-1/2 785241E
2 785242E
2-1/2 785243E
3 785244E
3-1/2 785245E

1/2 3 785259E

LAG SCREWS, Fetter Drive
Description:  Zinc-coated, square
head, fetter-drive, steel lag screws.
Application:  Lag screws
are used in overhead line
construction and where
the applied load is primarily a tensile load. Fetter-drive
lag screws are generally installed with a hammer.
SCL Matl. Std.: 7852.1
Stock Unit: EA

Nominal
Size, in.

Length,
in.

Stock
Number

3/8 4 785246E
1/2 4 785261E

6 785265E
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A L U M I N U M  C A P  S C R E W S  A N D  N U T S  A N D  P R E P A C K A G E D  B O L T E D
E L E C T R I C A L  C O N N E C T I O N  K I T S

ALUMINUM HEX HEAD CAP SCREW, Heavy
Application:  Aluminum hardware is
used to make up bolted aluminum-to-
aluminum and aluminum-to-copper
electrical connections.  Refer to
Construction Guideline D14-4/
NSV-20.  This includes connections to integral web
channel bus (IWCB) in the Network, transformer and
bus terminals, and aluminum lugs in stations and
elsewhere.  Aluminum fasteners are anodized and
lubricated for corrosion resistance and to prevent
galling and seizing.
SCL Matl. Std.: 7846.10
Stock Unit: EA

Nominal
Size, in.

Threads
per in.

Length,
in.

Stock
No.

1/2 13 2 781809

5/8 11 1 781819

2 781813

2-1/2 781815

3 781817

ALUMINUM HEX NUT, Heavy
Application:  Aluminum hardware is
used to make up bolted aluminum-to-
aluminum and aluminum-to-copper
electrical connections.  Refer to Construction
Guideline D14-4/NSV-20.  This includes connections to
integral web channel bus (IWCB) in the Network,
transformer and bus terminals, and aluminum lugs in
stations and elsewhere.  Aluminum fasteners are
anodized and lubricated for corrosion resistance and to
prevent galling and seizing.
SCL Matl. Std.: 7846.15
Stock Unit: EA

Nominal
Size, in.

Threads
per in.

Stock
No.

1/2 13 783558

5/8 11 783560

PREPACKAGED BOLTED ELECTRICAL
CONNECTION KITS
Description:  Kits contain one 1/2-inch 13 UNC bolt,
one nut, two flat washers, and one Belleville spring
washer.
Application:  The assembly kits are used for making
bolted copper and aluminum electrical connections.
Replacement stainless steel parts are supplied
separately.
SCL Matl. Std.: 7820.0
Stock Unit: EA

Nominal
Bolt Size,
in.

Bolt
Length,
in. Material

Stock
No.

1/2 1-1/2 stainless 782042

1-3/4 aluminum 782050

2 stainless 782040

aluminum 782051

2-1/2 stainless 782041

aluminum 782053

3-1/2 aluminum 782052
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MACHINE SCREWS, ROUND HEAD

ROUND HEAD SLOTTED, STEEL                             
Zinc plated steel.
Per ASME B18.6.3
Steel – ASTM A 307
Zinc Plate – ASTM A 164
Stock Unit: EA

Stock Nominal Length
No Size Inches

786526E 1/4-20 5/8

ROUND HEAD SLOTTED, BRASS                            
Per ASME B18.6.3
Stock Unit: EA

Stock Nominal Length,
No Size Inches

012255E 8-32 5/8
785787E 10-32 3/4
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FASTENERS – MACHINE SCREWS, FLAT HEAD & FLAT HEX SOCKET HEAD

FLAT HEAD, PHILLIPS, BRASS                                  
Per ASME B18.6.3
For wet vault lighting.
Stock Unit:  EA

Stock Length,
No. Size Inches

012256E 6-32 3/4

HEX SOCKET FLAT COUNTERSUNK HEAD CAP SCREW, For IWCB Bus, Stainless Steel
Per ASME B18.3
Steel - ASTM F 879
Class 3A coarse thread series.
Stock Unit:  EA

Stock Length,
No. Size Inches

784440 5/8-11 1-1/2
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H E X  B O L T S

STEEL HEX BOLT
Description:  Zinc-coated, steel hex bolts.
Application:  General use.
SCL Matl. Std.:  7847.1
Stock Unit:  EA

Nominal
Size,
in.

Threads
per
in.

Minimum
Thread
Length,
in.

Length,
in.

Stock
No.

1/4 20 full 0-1/2 784701E
0-3/4 784703E

3/4 1 784705E
1-1/4 784706E
1-1/2 784707E
1-3/4 784708E
2 784709E
2-1/4 784710E
2-1/2 784711E
2-3/4 784712E
3 784713E
4 784717E

5/16 18 full 0-1/2 784731E
0-3/4 784733E

7/8 1 784735E
1-1/4 784736E
1-1/2 784737E
1-3/4 784738E
2 784739E
2-1/4 784740E
2-1/2 784741E
2-3/4 784742E
3 784743E

3/8 16 full 0-3/4 784763E
1 784765E

1 1-1/4 784766E
1-1/2 784767E
1-3/4 784768E
2 784769E
2-1/4 784770E
2-1/2 784771E
2-3/4 784772E
3 784773E
3-1/2 784775E

7/16 14 full 1 784795E
1-1/8 1-1/4 784796E

1-1/2 784797E
2 784799E

Nominal
Size,
in.

Threads
per
in.

Minimum
Thread
Length,
in.

Length,
in.

Stock
No.

1/2 13 full 0-3/4 784823E
1 784825E
1-1/4 784826E

1-1/4 1-1/2 784827E
1-3/4 784828E
2 784829E
2-1/4 784830E
2-1/2 784831E
2-3/4 784832E
3 784833E
3-1/4 784834E
3-1/2 784835E
4 784837E
5 784841E

5/8 11 full 1 784885E
1-1/4 784886E
1-1/2 784887E

1-1/2 1-3/4 784888E
2 784889E
2-1/4 784890E
2-1/2 784891E
2-3/4 784892E
3 784893E
3-1/2 784895E
4 784897E

3/4 10 full 1-1/2 784917E
1-3/4 784918E

1-3/4 2 784919E
2-1/2 784921E
2-3/4 784922E
3 784923E
3-1/2 784925E
4 784927E
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H E X  H E A D  C A P  S C R E W S

SILICON BRONZE HEX HEAD CAP SCREW
Application: Silicon bronze
hardware is used to make up
electrical connections. Refer to
Construction Guideline D14-4/NSV-
20. Silicon bronze hardware is also
used in situations where high-
strength and corrosion-resistance is
desired.
SCL Matl. Std.: 7845.1
Stock Unit: EA

Nominal
Size, in.

Threads
per in.

Length,
in.

Stock
No.

1/4 20    3/4 784503E
1 784505E
1-1/4 784506E
2 784509E
2-1/2 784511E

5/16 18    3/4 784523E
1 784525E
2 784529E
2-1/2 784531E
3 784533E

3/8 16    3/4 784543E
1 784545E
1-1/4 784546E
1-1/2 784547E
1-3/4 784548E
2 784549E
2-1/4 784550E
2-1/2 784551E

1/2 13 1 784585E
1-1/4 784586E
1-1/2 784587E
1-3/4 784588E
2 784589E
2-1/4 784590E
2-1/2 784591E
3 784593E
4 784595E

5/8 11 1 784605E
1-1/2 784607E
2 784609E

3/4 10 1-1/2 784627E
2 784629E

STEEL HEX HEAD CAP SCREW, High Strength
Description: High strength, zinc-coated, hex head cap
screws conforming to the requirements of ASTM A449.
Application: High strength cap
screws are for use on network
protectors. An ASTM A449
steel cap screw is equivalent in
strength to an SAE Grade 5
fastener.
SCL Matl. Std.: 7847.2
Stock Unit: EA type marking

Nominal
Size,
in.

Threads
per
in.

Length
in.

Stock
No.

1/2 13 1-1/4 011910E
1-1/2 011911E
1-3/4 011912E
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F A S T E N E R S  –  C A R R I A G E  B O L T S

Description:
Zinc-coated, carriage bolts, each provided
with one square (or hex) nut.

Application:
For general use.

Per SCL Matl. Std.  7804.1
Stock Unit: EA

Nominal
Size,
in.

Minimum
Thread
Length
in.

Bolt
Length
in.

Stock
Number

1/4 3/4 1-1/2 780434E

2 780436E

2-1/2 780438E

3 780440E

3-1/2 780441E

4 780442E

4-1/2 780443E

5-1/2 780445E

5/16 7/8 2-1/2 780468E

3-1/2 780471E

3/8 1 1 780492E

1-1/2 780494E

2 780496E

2-1/2 780498E

3 780500E

3-1/2 780501E

4 780502E

4-1/2 780503E

5 780504E

5-1/2 780505E

6 780506E

1-1/4 6-1/2 780507E

8 780510E

1/2 1-1/2 780524E

3 780530E

4-1/2 780533E

5 780534E
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N U T S

HEX NUTS, Brass
Description:  Brass nuts with unified course threads,
conforming to ASME B1.1.
Application:  Smaller sizes for general use.
SCL Matl. Std.:  none
Stock Unit:  EA
Nominal
Size

Threads
per in.

Stock
No.

Nominal
Size

Threads
per in.

Stock
No.

04 40 783222E 1/4 20 783231E
06 32 783225E 5/16 18 783302E
08 32 783226E 3/8 16 783303E
10 32 783227E
10 24 783228E
12 24 783229E

HEX NUTS, Brass, Jam
Description:  Brass jam nut with unified course
threads, conforming to ASME B18.2.2, Table 3.
Application:  Used in combination with a thicker nut to
provide resistance to loosening.
SCL Matl. Std.:  none
Stock Unit:  EA
Nominal
Size, in.

Threads
per in.

Manufac-
turer

Catalog
No.

Stock
No.

5/8 11 Fasteners
Inc.

0103.062.
01.17

783311E

HEX NUTS, Silicon Bonze
Application:  Silicon bronze hardware is used to make
up electrical connections.  Refer to Construction
Guideline D14-4/NSV-20.  Silicon bronze hardware is
also used in situations where high-strength and
corrosion-resistance is desired.
SCL Matl. Std.:  7833.3
Stock Unit:  EA
Nominal
Size, in.

Threads
per in.

Stock
Number

1/4 20 783321E
5/16 18 783322E
3/8 16 783323E
1/2 13 783325E
5/8 11 783326E
3/4 10 783327E

HEX NUTS, Steel, Cadmium-Coated
Application:  Hex nuts are used in the underground
system, networks, substations, and in a variety of other
applications.  A zinc-coated nut can resist corrosion
longer than a cadmium-coated nut.
SCL Matl. Std.:  7829.9
Stock Unit:  EA
Nominal
Size, in.

Threads
per in.

Stock
No

1/4 20 782982E
5/16 18 782983E
3/8 16 782984E
7/16 14 012283E
1/2 13 782986E
5/8 11 010162E
3/4 10 782989E

HEX NUTS, Steel, Zinc-Coated
Application:  Hex nuts are used in the underground
system, networks, substations, and in a variety of other
applications.  A zinc-coated nut can resist corrosion
longer than a cadmium-coated nut.
SCL Matl. Std.:  7829.9
Stock Unit:  EA
Nominal
Size, in.

Threads
per in.

Stock
No

3/8 16 783114E
1/2 13 783116E
5/8 11 783118E
3/4 10 783119E
1 08 783121E

SQUARE NUTS, Steel, Zinc-Coated
Application:  Square nuts are generally used in the
overhead system.  A zinc-coated nut can resist
corrosion longer than a cadmium-coated nut.
SCL Matl.  Std.: 7829.9
Stock Unit:  EA
Nominal
Size, in.

Threads
per in.

Stock
No

1/2 13 783076E
5/8 11 783078E
3/4 10 783079E
7/8 09 012652E

HEX NUTS, Steel, Cadmium-Coated
Description:  Cadmium-coated, steel nuts with unified
course threads, conforming to ASME B1.1.
Application:  Smaller sizes for general use.
SCL Matl. Std.:  none
Stock Unit:  EA

Nominal
Size

Threads
per in.

Stock
No

Nominal
Size, in.

Threads
per in.

Stock
No

4 40 783262E 10 32 783267E
6 32 783265E 10 24 783268E
8 32 783266E 12 24 783269E

229



SEATTLE CITY LIGHT

STOCK CATALOG
STOCK CLASS:

PAGE:
SUPERSEDING:

EFFECTIVE DATE:

78
22
May 23, 2005
September 29, 2006

N U T S :  S T R U T / S P R I N G ,  W I N G  A N D  P A L N U T

NUTS FOR STRUT NUTS FOR STRUT

NUTS, STUD, with Spring,
for 1-5/8  x 1-5/8  Strut
Application:  Unistrut channel P-1000 series.
SCL Matl. Std.:  none
Stock Unit:  EA

Stock
No.

Stud Size,
in.

Unistrut
Cat. No.

Wesanco
Cat. No. Spring

723610 3/8-16 x 2 1/8 P-2380-6 W-6-6 SN long
723611 1/2-13 x 2 1/8 P-2381-7 W-8-6 SN long

NUTS,  w i th Spr ing,
for  1-5/8   x  1-5/8  Strut
Application:  Unistrut channel P-1000 series.
SCL Matl. Std.:  none
Stock Unit:  EA

Stock
No.

Stud Size,
in.

Unistrut
Cat. No.

Wesanco
Cat. No. Spring

723606E 1/2-13 P-1010 W-2-8 long
723609 3/8-16 P-1008-SS W-2-6 long
723613 5/8-11 P-1012S W-2-10 long

NUTS,  TWIRL,  CONE (Top Lock Nut)
Application:  Channel B-Line systems.
SCL Matl. Std.:  none
Stock Unit:  EA

Stock
No.

Stud
Size, in.

B-Line
Cat. No.

Unistrut
Cat. No.

Wesanco
Cat. No.

723633 3/8 - 16 B-22,
B-54

P-1000,
P-3300,
P-4000

W-2-6TL

W I N G  N U T S

PLAIN WING, BRASS,  TYPE A
Per ANSI:  B 18.17
Stock Unit:  EA

Stock No. Size, in.
783376E 1/4-20

NUTS,  w i th Spr ing,  for  7 /8  x  1-5/8  Strut
Application:  Unistrut channel P-3300
series (7/8  x 1-5/8 ) and P-4000 series
(7/8 x 1-5/8 cast in vault walls).
SCL Matl. Std.:  none
Stock Unit:  EA

Stock
No.

Stud
Size,
in.

Unistrut
Cat. No.

Wesanco
Cat. No. Spring

723603 8-32 P-4006-0832 W-5-0832 short
723604 10-24 P-4006-1024 W-5-1024 short
723605 1/4-20 P-4006-1420 W-5-4 short
723608 3/8-16 P-4008 W-5-6 short
723607E 1/2-13 P-4010 W-5-8 short
723615 5/8-11 P-4012S W-5-10 short

NUTS, with Spring, for 13/32  x 13/16  Strut
Application:  Unistrut channel P-7000 series.
SCL Matl. Std.:  none
Stock Unit:  EA

Stock
No.

Stud
Size,
in.

Unistrut
Cat. No.

Wesanco
Cat. No. Spring

723620 8-32 P-7006-0832 W-7-0832 very short
723622 10-24 P-7006-1024 W-7-1024 very short
723624 14-20 P-7006-1420 W-7-4 very short

P A L N U T S

PALNUTS, Steel, Zinc-Coated
Description:  Regular, zinc-coated, steel palnuts.
Application:  May be used alone in
light-duty assemblies or on top of
ordinary nuts to assure tightness of
high-stress assemblies.  Palnuts are
reusable and much less expensive
than traditional nuts.
SCL Matl. Std.:  none
Stock Unit:  EA
Stock
No.

Nominal
Size, in.

Approved
Manufacturer

783477 5/8 Palnut Co.
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W A S H E R S  -  A L U M I N U M ,  C O P P E R  A N D  B R A S S  
 

 
 

FLAT PLAIN, Aluminum 
Description:   Plain flat washers 
conforming to ANSI B18.22.1, 
Table 2, for Type B Plain, Regular.  
Alloy 2024-T4 or T6. 
Application:   Aluminum hardware 
is used to make up bolted 
aluminum-to-aluminum and 
aluminum-to-copper electrical 
connections.  Refer to Construction 
Guideline D14-4/NSV-20.  This 
includes connections to integral 
web channel bus (IWCB) in the 
Network, transformer and bus 
terminals, and aluminum lugs in 
stations and elsewhere. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Size,  
in. 

Minimum 
Thickness, 
in. 

Stock 
No. 

1/2 0.102 788253 
5/8 0.102 788254 

 

FLAT PLAIN, Copper Alloy 
Application:  Copper alloy 
washers are used in conjunction 
with silicon bronze cap screws and 
nuts to make up electrical 
connections. Refer to Construction 
Guideline D14-4/NSV-20. Silicon 
bronze hardware is also used in 
situations where high-strength and 
corrosion-resistance is desired. 
SCL Matl.  Std.: 7880.2 
Stock Unit:  EA 
Size, in. Stock No. 
1/4 788022E 
5/16 788025E 
3/8 788024E 
1/2 788026E 
5/8 788027E 
3/4 788028E 

 

 

FLAT PLAIN, Brass 
Description:  Plain brass flat 
washers conforming to ANSI 
B18.22.1, Table 2, for Type B 
Plain, Regular. 
Application:  For general use. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Size, in. No. Stock No. 
1/4 14 788006E 
1/2 34 788010E 
 

SPLIT LOCK, Helical Spring, 
Aluminum 
Description:   Plain flat washers 
conforming to ANSI B18.22.1, 
Table 2, for Type B Plain, Regular.  
Alloy 7075-T6. 
Application:   Aluminum hardware 
is used to make up bolted 
aluminum-to-aluminum and 
aluminum-to-copper electrical 
connections.  Refer to Construction 
Guideline D14-4/NSV-20.  This 
includes connections to integral 
web channel bus (IWCB) in the 
Network, transformer and bus 
terminals, and aluminum lugs in 
stations and elsewhere. 
SCL Matl. Std.:  none 
Stock Unit:  EA 
Size, in. Stock No. 
1/2 788273 
5/8 788274 

 

SPLIT LOCK, Helical Spring, 
Copper Alloy 
Description:  Copper alloy, helical 
spring, split lock washers 
conforming to ASME B18.21.1, 
Section 2, and Table 1 (Regular). 
Application:  Smaller sizes for 
general use. 
SCL Matl. Std.:  none 
Stock Unit:  EA 
Number Size, in. Stock No. 
06 0.138 788117E 
08 0.164 788118E 
10 0.190 788119E 
 

 

SPLIT LOCK, Helical Spring, 
Copper Alloy 
Application:  Copper alloy 
washers are used in conjunction 
with silicon bronze cap screws 
and nuts to make up electrical 
connections. Refer to 
Construction Guideline D14-
4/NSV-20. Silicon bronze 
hardware is also used in 
situations where high-strength 
and corrosion-resistance is 
desired. 
SCL Matl. Std.:  7880.2 
Stock Unit:  EA 
Size, in. Stock No. 
1/4 788121E 
5/16 788122E 
3/8 788123E 
1/2 788125E 
5/8 788126E 
3/4 788127E 
 

EXTERNAL TOOTH LOCK, 
Copper Alloy 
Application:  Copper alloy 
washers are used in conjunction 
with silicon bronze cap screws 
and nuts to make up electrical 
connections.  Refer to 
Construction Guideline D14-
4/NSV-20. Silicon bronze 
hardware is also used in 
situations where high-strength 
and corrosion-resistance is 
desired. 
SCL Matl. Std.:  7880.2 
Stock Unit:  EA 
Size, in. Stock No. 
1/4 788101E 
5/16 788102E 
3/8 788103E 
1/2 788104E 
5/8 788105E 
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S T E E L  W A S H E R S  –  F L A T  A N D  C U R V E D  
 

 
 

FLAT PLAIN, Cadmium-Coated 
Description:  Cadmium-coated, 
plain flat washers, conforming to 
ANSI B18.22.1, Table 2, for Type 
B Plain, Regular. 
Application:  Smaller sizes for 
general use. Use Stock Numbers 
specified in Material Standard 
5847.1 for pole line construction. 
SCL Matl.  none 
Stock Unit:  EA 

Size, in./ 
Number Stock No. 
3/16 788041E 
1/4 788042E 
5/16 788043E 
3/8 788044E 
7/16 788045E 
1/2 788046E 
5/8 788048E 
4 788071E 
6 788072E 
8 788073E 

 

FLAT PLAIN, Stainless 
Description:  Stainless steel, plain 
flat washer. 
Application:  For making up 
electrical connections. 
Replacement parts for kits 
specified in Material Standard 
7820.0. 
SCL Matl. Std.:  7820.0 
Stock Unit:  EA 
Size, in. Stock No. 
1/2 788030 
5/8 788031 
 

 

FLAT PLATE 
Description:  Flat square, electro-
galvanized steel plate. 
Application:   For use with 1/2-
inch and 5/8-inch bolts.  For tabbed 
version used with strut channel, 
refer to page 70-42. 
SCL Matl. Std.:  none 
Stock Unit:  EA 
Size, 
in. 

Unistrut 
Cat. No. 

Wesanco
Cat. No. 

Stock 
No. 

1/2 P 1064 W-5054 788190E
5/8 P 1964 W-5055 788192 

 

FLAT ANCHOR PLATE, Zinc-
Coated 
Description:  Zinc-coated steel 
anchor plate for 3/16-inch bolt. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

 

 

Size,  
in. 

Stock 
No. 

1-5/8 x 1-5/8 x 3/16 584928 
 

 

FLAT ROUND, Zinc-Coated 
Description:  Round, zinc-
coated steel washers. 
Application:  For pole line 
construction and other general 
use. 
SCL Matl. Std.:  
5847.1 
Stock Unit:  EA 

Size, in. 
Bolt  
Size, in. 

Stock  
No. 

1 3/8 585020E
1-3/8 1/2 585025E
1-3/4 5/8 585030E
2 3/4 585035E
2-1/4 7/8 585040E
2-1/2 1 585045E
 

FLAT SQUARE, Zinc-Coated 
Description:  Flat square, zinc-
coated steel washers. 
Application:  For pole line 
construction and other general 
use. 
SCL Matl. Std.:   
5847.1 
Stock Unit:  EA 

Size, in. 
Bolt  
Size, in. 

Stock  
No. 

3 x 3 1/2 584945E
3 x 3 5/8 to 3/4 584947 
4 x 4 1 584963E
2-1/4 x 2-1/4 5/8 to 3/4 585135E
 

CURVED SQUARE, Zinc-
Coated 
Description:  Curved square, 
zinc-coated steel washers. 
Application:  For pole line 
construction and other general 
use. 
SCL Matl. Std.:   
5847.1 
Stock Unit:  EA 

Size, in. 
Bolt  
Size, in. 

Stock  
No. 

4 x 4 5/8 x 7/8 584775E
 

 

232



 

SEATTLE CITY LIGHT STOCK CLASS: 78 

STOCK CATALOG 
PAGE: 

SUPERSEDING: 
EFFECTIVE DATE: 

25 
October 6, 2006 
April 20, 2007 

 

 

S T E E L  W A S H E R S  –  L O C K  A N D  S P R I N G  
 

 
 

BELLEVILLE SPRING, Stainless 
Application:   For making up 
electrical connections. Replacement 
parts for kits specified in Material 
Standard 7820.0. 
SCL Matl. Std.:   
7820.0 
Stock Unit:  EA 
Size, in. Stock No. 
1/2 584133 
5/8 788300 
 

BELLEVILLE SPRING, Zinc-
Coated 
Description:  Zinc-coated, steel, 
Belleville spring washer.  Union 
Spring drawing 4400.  Inside 
dimension 17/32 inches.  Outside 
dimension 1-3/8 inches. 
Application:  For making up 
electrical connections. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Size, in. 
Bolt Size, 
in. Stock No. 

0.102 0.022 584130 
 

BELLEVILLE SPRING, Zinc-
Coated, Skagit Hi-Line 
Description:  Zinc-coated, steel, 
Belleville spring washer.  Inside 
dimension 22/32 inches.  Outside 
dimension 2-3/16 inches. 
Application:  For Skagit Hi-Line. 
For making up electrical connections. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Size, in. 
Bolt Size, 
in. Stock No. 

0.188 0.032 584135 
 

EXTERNAL TOOTH LOCK 
Description:  External tooth, steel 
lock washer conforming to ANSI 
B18.21.1, Section 3, and Table 8. 
Application:  For general use. 
SCL Matl. Std.:  none 
Stock Unit:  EA 
Size, in. Stock No. 
1/4 788180E 

 

 

DOUBLE COIL LOCK, Helical 
Spring 
Description:  Mechanically 
plated, dichromate-coated, double 
coil, helical spring lock washers 
with chamfered ends. 
Application:  For general pole 
line use.  Washers maintain 
pressure between wood 
components that may shrink or 
swell during varying weather 
conditions.  Keeping components 
tight minimizes radio and 
television interference.  A 1/2-inch 
washer is sized for use with a 
nominal 1/2-inch diameter bolt.  
For proper installation, use with 
flat washer and back nut off 1/4 
turn after closing coils. 
SCL Matl. Std.:  5842.5 
Stock Unit:  EA 
Size, in. Stock No. 
1/2 584257E 
5/8 584261E 
3/4 584267E 
 

SPLIT LOCK, Helical Spring, 
Cadmium-Coated 
Description:  Cadmium-coated, 
steel, helical spring, split lock 
washers conforming to ASME 
B18.21.1, Section 2, and Table 1 
(Regular). 
Application:  Smaller sizes for 
general use. Use Stock Numbers 
specified in Material Standard 
5842.1 for pole line construction. 
SCL Matl. Std.:  none 
Stock Unit:  EA 

Number/ 
Size, in. 

Nominal 
ID, in. Stock No. 

06 0.138 788141E 
08 0.164 788142E 
10 0.190 788143E 
1/4 - 788131E 
3/8 - 010468E 
1/2 - 010469E 
5/8 - 788156E 

 

 

SPLIT LOCK, Helical Spring, 
Stainless 
Application:  For making up 
electrical connections. 
Replacement parts for kits 
specified in Material Standard 
7820.0. 
SCL Matl. Std.:   
7820.0 
Stock Unit:  EA 
Bolt Size, 
in. 

Stock  
No. 

1/2 788160 
 

SPLIT LOCK, Helical Spring, 
Zinc-Coated 
Description:  Zinc-coated steel, 
helical split lock washers. Sizes 
1/4 inch and 5/16 inch are 
protected from corrosion with an 
electrodeposited coating. Larger 
sizes are zinc-coated either by a 
hot-dip or mechanical process. 
Application:  For pole line 
construction and other general 
use. 
SCL Matl. Std.:   
5842.1 
Stock Unit:  EA 
Size, in. Stock No. 
1/4 584252E 
5/16 584253E 
3/8 584250E 
1/2 584255E 
5/8 584260E 
3/4 584265E 
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FASTENERS – MISCELLANEOUS 
 

TURNBUCKLES, Drop-Forged Steel  
Hot-Dip Galvanized 
Approved Manufacturers: Brewer-Titchner, Crosby Laughlin, Upson-Walton 
Per ASTM F - 1145 
Stock Unit: EA 

Stock 
No. Type 

Thread Dia., 
Inches 

Take-Up, 
Inches 

Safe Working 
Load, Pounds

787982 H-H 1/2 6 1040 
787937 J-J 3/4 6 4000 

ROD, RUNNING THREAD, Zinc Plated  
“All-thread” 
Stock Unit:  FT 

Stock No. Size 
780998 3/8” – 16NC 
780999 1/2” – 13NC 
781000 5/8” – 11NC 

NUT, COUPLING  
For Anchor and Steel Rods 
Stock Unit:  EA 

Approved Manufacturers Stock 
No. Size B-Line Kindorf Superstrut

780048E 3/8” B655-3/8 H-195-3/8 H119EG-3/8
780049E 1/2” B655-1/2 H-195-1/2 H119EG-1/2
780050E 5/8” B655-5/8 H-195-5/8 H119EG-5/8

STUD, Full Thread  
Silicon Bronze 
ASTM B98 with Flat Chamfered Points Each End 
Stock Unit:  EA 

 
Stock No. Size, D x L 

786600 3/8” - 16 x 2-3/8” 
012944 3/8″ - 16 x 1-1/2″ 
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respective page number in this volume, the “handbook page,” is shown to the right of each title.  The numbers‐only standards 
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the end of the section, as indicated by this directory.  Not all Construction Standards were selected for the handbook.  Other 

Construction Standards are available through the Red Page. 

 

There is a new Construction Standard labeled “Work Practice” (0057.03, Wheel Chock Application).  This is a new class of 

document within the Construction Standards.  More to come. 
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W H E E L  C H O C K  A P P L I C A T I O N  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 .  Scope 

This standard covers the requirements for applying 
aluminum wheel chocks, Stock Number 760931, to 
light, medium, and heavy duty vehicles and equipment. 

Cars and sport utility vehicles (SUVs) with gross 
vehicle weight rating (GVWR) of less than 8,000 
pounds are outside the scope of this standard. 

Equipment with a GVWR greater than 54,000 pounds is 
outside the scope of this standard. 

Trailers of any size are outside the scope of this 
standard. 

2.  Appl icat ion 

This standard is directed at drivers of light, medium, 
and heavy duty vehicle and equipment. 

Wheel chocks are used as a back up measure to 
prevent a vehicle from rolling down a hill in the event 
the vehicle’s parking brake system fails. 

The details of this standard were derived from field 
tests performed in August 2010 under the supervision 
of a professional engineer. A professionally-edited 
video of these tests is available for showing at Safety 
Meetings or driver training sessions. Contact Standards 
or Safety for a copy. 

Misapplication of wheel chocks could lead to serious 
personal injury to Seattle City Light employees or the 
general public. 

3.  Def in i t ions 

Gross vehicle weight rating (GVWR):  is the 
maximum allowable total mass of a road vehicle or 
trailer when loaded. This includes the weight of the 
vehicle itself plus fuel, passengers, cargo, and trailer 
tongue weight. The GVWR can usually be found on a 
placard or sticker on or around the equipments drivers 
door jam. 

Light duty (LD):  for this standard shall be any truck or 
equipment with a GVWR of less than 19,000 pounds. 
Cars and sport utility vehicles (SUVs) with a GVWR of 
less than 8,000 pounds are outside the scope of this 
standard. 
 

 

 

 

 
 
 

Medium duty (MD):  is any equipment that has a 
GVWR between 19,001 and 33,000 pounds. 

 

 

 

 

 

 

 

241



Seat t l e  C i t y  L igh t  

Work Practice 
Wheel Chock Application 

standard number :

superseding:
ef fect ive date:

page:

0057.03 
new 
October  1 ,  2010 
2 of  4  

 

 

3.  Def in i t ions,  cont inued 

Heavy duty (HD):  is any equipment that has a GVWR 
between 33,000 and 54,000 pounds. Equipment with a 
GVWR greater than 54,000 pounds is outside the 
scope of this standard.  

 

 

 

 

 

 

 

 
 

Grade:  is typically referred to in terms of percent. It is 
equal to: 

Rise x 100 

Run 
 

Example:   
 

13 
13% grade   = 

100 
x   100 

 
 
 
 
 
 

Note:  Percent grade should not be confused with 
an angle expressed in degrees. They are not 
equivalent. 

 

4.  General  Requirements 

Drivers shall apply wheel chocks whenever their light, 
medium, or heavy duty vehicle or equipment is parked. 

The only wheel chock approved for use at Seattle City 
Light is cited in Material Standard 7609.30 and 
assigned Stock Number 760931. 

 

 

 

 

 

 
 

Aluminum wheel chocks acquired before the 
development of Material Standard 7609.30 may be 
used with the approval of Civil/Mechanical Engineering. 

Rubber wheel chocks, or any other type, shall not be 
used. 

To be applied correctly, each wheel chock needs to be 
pushed snugly against the downhill side of the tire. 

Caution:  Never chock just one front tire. 

Wheel chocks should always be applied in pairs across 
the same axle. 

The same chocking rules apply whether: 

 the street surface is dry or wet 

 the street surface is asphalt or concrete 

 the vehicle is facing up grade or down grade 

If a chock is involved in a failed parking brake event, 
obtain new chocks from the warehouse and return the 
affected unit(s) to Fleet Services for inspection. 

Refer to Section 7 for a list of the twenty steepest 
streets in Seattle. 

5.  Detai led Requirements as Text  

5.1 Light Duty (LD) Trucks and Equipment 

Minimum of 2 wheel chocks anytime LD equipment 
is parked on a hill of any grade.  Apply the wheel 
chocks to tires of one axle on the down hill side, 
street side and curb side. 

5.2 Medium Duty (MD) Equipment 

Minimum of 2 wheel chocks anytime MD 
equipment is parked on a hill of any grade.  Apply 
the wheel chocks to tires of one axle on the down 
hill side, street side and curb side. 

5.3 Heavy Duty (HD) Equipment 

Minimum of 2 wheel chocks anytime HD 
equipment is parked on a hill with less than 13 
percent grade.  Apply the wheel chocks to tires of 
one axle on the down hill side, street side and curb 
side. 

When on level ground, apply 2 wheel chocks, front 
and rear of one rear axle tire. 

Minimum of four wheel chocks anytime HD 
equipment is parked on a hill with 13 percent grade 
or greater.  Apply the wheel chocks to tires of both 
axles, two on each, on the down hill side, street 
side and curb side. 

If in doubt of hill grade use four (4) wheel chocks. 
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6.  Detai led Requirements in  Graphical  Format  

Figure 6 Required Number Of Wheel Chocks, Minimum 
 
 
 

                LD     MD            HD 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Grades not shown to scale 
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7.  Tw enty Steepest  Streets in  Seatt le  
 

Percent 
Grade Street Name From To 

21 E Roy St 25th Av E 26th Av E 

20 W Blaine St 9th Av W 10th Av W 

20 E Terrace St Randolph Av Erie Av 

20 SW  
Charlestown St 

59th Av SW 60th Av SW 

19 Warren Av N Prospect St Highland Dr 

19 W Newell St 3rd Av W 4th Av W 

19 S Charles St 29th Av S Yakima Av S 

19 E Boston St Harvard Av  Broadway E 

19 E Ward St 25th Av E 26th Av E 

18 E Highland Dr 24th Ave E 25th Av E 

19 E Lee St 24th Ave E 25th Av E 

18 E Roy St Melrose Av E Bellevue Av E

18 Queen Anne  
Av N 

Florentia St Etruria St 

18 W Bertona St 12th Av W 13th Av W 

18 Highland Dr 4th Av N 5th Av W 

18 SW College St Hobart Av SW Halleck Av S 

18 S Dakota St 41st Av S 42nd Av S 

18 S Cooper St 64th Av S 65th Av S 

18 NW 48th St 2nd Av NW 3rd Av NW 

18 1st Av N Ward ST Prospect St 
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1 .  Scope 

This construction standard covers the grounding 
requirements for a single 17-inch by 28-inch 
secondary handhole located between the service 
transformer and a customer.  This standard does not 
cover streetlight handholes. 

2.  Appl icat ion 

This document provides direction to SCL crews and 
contractors about how to install proper grounding for a 
SCL secondary service handhole.  The goal is to 
assure handhole grounding is uniformly and properly 
installed by SCL crews and contractors.  The required 
grounding includes grounding handhole lids 
constructed of conductive material. 

The handholes in this Standard are all rated for H-20 
loading. 

 

 

Figure 4a, Schematic, handhole wiring 
 

 

 

 

 
 
 
 

 

 

 
 

 

 

3 .  Def in i t ions 

Heavy Traffic:  constant vehicular loading (i.e. 
roadway) 

Medium Traffic:  occasional vehicular loading (i.e. 
driveway) 

Light Traffic:  rare vehicular loading (i.e. sidewalk) 

4.  Grounding Handhole Lid and Frame 
Instal lat ions 

Figures 4a and 4b provide detail on how the 
secondary handhole grounding should be connected. 

 

 

 

Figure 4b, Elevation, handhole wiring 
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5.  New  Handhole Lid and Frame Instal lat ions 

5.1  Choose appropriate method based on 
traf f ic  load:  

Traffic Load Method 

heavy A 

medium A or B 

light B 

5.2 Method A,  heavy or  medium traf f ic  

Use precast handhole (Stock No. 720391) with lid 
that has factory installed ground strap. 

Connect factory ground strap from lid to frame: 

1. Install ground rod (Stock No. 564238E) 

2. Install green #8 THWN ground wire (Stock 
No. 612277) from frame using factory bolt 
and set screw lug (Stock No. 012564E) to 
ground rod using a ground rod clamp (Stock 
No. 564012E). 

• Fog-Tite –  manufacturer frame ground 
bolt is on the center of the long side wall 
below lip – see Figure 5 

• Christy/Old Castle – frame ground 
bracket is on the short side wall – see 
Figure 5 

3. Bond neutral to ground using split bolt 
connector (Stock No. 668861E), green #8 
THWN ground wire (Stock No. 612277) and 
ground rod clamp (Stock No. 564012E). 

Figure 5,  Frame ground location 

 

 

 

 

 

 

 

 

 Fog-Tite Cristy/Old Castle 

 

5.3 Method B,  L ight  or  Medium Traf f ic  

Use composite fiberglass, reinforced plastic, 
polymer mortar/concrete handholes (Stock No.  
720393) and lid (Stock No. 720397).  This handhole 
and lid do not require grounding. 

6.  Exist ing Handhole Instal lat ions 

6.1 Remove and replace 
Whenever possible: remove the existing handhole 
and replace with a new up-to-date handhole.  See 
section 5. 

6.2  Grounding retrof i t  of  exist ing 
handholes with  factory f rame ground 
Where the removal of the old handhole and the 
installation of a new one is not possible it is 
necessary to retrofit the existing handhole to add 
grounding.   

Determine if the existing handhole has access to 
the factory frame ground.  For handholes with 
factory frame ground, follow directions in section 
5.2 on new handhole installation for grounding.  If 
any components of the grounding system are 
missing (factory installed ground strap, etc.) or 
inadequate refer to section 6.3, below. 

6.3 Grounding retrof i t  of  exist ing 
handholes without  factory frame 
ground 
For handholes without access to frame ground: 

1. Install frame ground (performed by 
appropriate personnel) 

2. Install ground rod (Stock No. 564238E) 

3. Replace lid with new lid that has factory 
ground strap installed (Stock No. 012660)  

4. Connect ground strap from lid to ground 
rod using a ground rod clamp (Stock No. 
564012E) 

5. Bond neutral to ground using split bolt 
connector (Stock No. 668861E), green #8 
THWN ground wire (Stock No. 612277) and 
ground rod clamp (Stock No. 564012E). 

7.  References 

7203.10; “Handhole, 17 X 28 Precast, Secondary;” 
SCL Material Standard 

Barnett, John; SCL Engineer, subject matter expert 
(john.barnett@seattle.gov) 

Lu, Curtis; SCL Standards Engineer, subject matter 
expert and originator of Construction Standard 
0233.05 (curtis.lu@seattle.gov) 

NEC 2008 Handbook, Article 250; "Grounding and 
Bonding"; 11th Edition; NFPA; 2008  

NESC 2007 Edition, Section 9; “Grounding Methods 
for Electric Supply and Communications Facilities”; 
IEEE, 2006 

Smalley, Edward; SCL Engineer, subject matter 
expert (edward.smalley@seattle.gov) 
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1.  Scope 

This Construction Standard identifies the material 
required to install a Tyco, 110 kV BIL, straight, heat 
shrink splice on extruded dielectric cable. Cable splices 
are also known as cable joints. 

The material list includes all the parts necessary to 
complete an installation. The material list has been 
organized to be cable specific. 

The material needed to trifurcate 3/C type cable and seal 
the exposed tape shield from the trifurcation point to the 
heat shrink splice is outside the scope of this Standard. 

Paper-insulated-lead-covered (PILC) cable, sector cable, 
and connecting more than two cables are outside the 
scope of this Standard. 

For cable technical data, refer to E6-1.0/NGE-70. 

For general cable preparation procedures, refer to  
U5-2.81/NSP-290. 

For cutback lengths and splice installation procedures, 
refer to the specific instructions that were provided with 
the item. 

2.  Appl icat ion 

Heat shrink splices are used to permanently join two like-
sized conductors, TRXLPE or EPR insulated, tape or flat 
strap shielded, medium voltage cable ends. 

Heat shrink splices provide electric stress control for the 
cable insulation, external insulation between the cable 
conductor and ground, and a seal against the entrance 
of the external environment. Product may be installed 
indoors or outdoors on cable systems rated 15 kV. 

The current and temperature rating of a properly installed 
heat shrink splice is equal to or greater than that of the 
cable for which it is designed. 

This guideline may be used by engineers to create bills 
of material or by field crews when performing actual 
installations. 

The industry-popular Raychem Corporation was 
purchased by Tyco Electronics in 1999; in some circles, 
heat shrink splices are still referred to as Raychems. 
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3.  Cable Spl ice Technical  Descript ion 
 

Maximum voltage rating  
(ph-ph) 

15 kV rms 

common names cable joint 

 cable splice 

 Raychems 

 splice 

SCL Material Standard 6873.11 

technology heat shrink 

manufacturer Tyco Electronics  
Energy Division 

basic impulse insulation 
level, BIL 

110 kV crest 

continuous current rating dependent on the type  
of cable and ambient 
conditions 

4.  Parts Ident i f icat ion 

The following figures are provided for general 
information. 

Figure 4.2, Compression Connector, tapered 

Stock Number:  677349 

 

 

 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

Figure 4.1, Heat Shrink Splice Kit for 750-1000 kcmil cable 

Stock Number:  013057 
 

adhesive-backed 
copper strips            instructions 

 

 

red/black triple layer tube 
 

              ground braid 

SRM stress relief mastic 

 

 

          spring clamps 

 

 

 

 

red sealant strips        steel retention clip   shielding mesh 
          (approx. 2x) 
 

         black/green  
            wrap-around sleeve 

 

 
 

stainless steel channels 
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5.  Mater ia l  L ist  

For a specific cable, use the heat shrink splice kit and compression connector indicated in Table 5. 

Table 5,  Mater ia l  L is t  
      required required 

Stock  
Number 

Rated Circuit 
Voltage, kV Type 

Size,  
AWG/ 
kcmil Shape Shield Type 

Splice Kit  
Stock Number 

Compression 
Connector  
Stock Number 

1 2 3 4 5 6 7 8 

613212 5 1/C #6 compressed tape na na 

613222 5 1/C 350 compressed tape na na 

601025 5 1/C 500 class B DW na na 

613522 15 3/C #1 compressed tape 013055 677358 

613523 15 3/C #1 compressed tape 013055 677358 

613520 15 3/C 2/0 compressed tape 013055 677360 

613521 15 3/C 3/0 compressed tape 013055 677361 

613526 15 3/C 3/0 compressed tape 013055 677361 

613530 15 3/C 350 compact tape 013056 677362 

613531 15 3/C 500 sector tape na na 

010128 15 3/C 500 compact tape 013056 677367 

613532 15 3/C 500 compact tape 013056 677367 

623640 15 1/C 500 compact tape 013056 677367 

012735 15 3-1/C 500 compressed FS 013056 677367 

613533 15 3/C 750 sector tape na na 

613534 15 3/C 750 compact tape 013057 677371 

623670 15 3-1/C 1000 compressed FS 013057 677351 

623650 27 3-1/C+2N #8 compressed tape na na 

602027 28 1/C #1 class B RW/CN na na 

613540 28 3/C+3G #1 compressed Tape na na 

602025 28 1/C+1N 1/0 solid RW/CN na na 

012098 28 1/C+1N 1/0 solid RW/CN na na 

602044 28 1/C 350 class B RW/CN na na 

012099 28 1/C 350 compact FS na na 

613613 28 1/C 350 compact DW na na 

613543 28 3/C+3G 350 compact tape na na 

012100 28 1/C 500 compact FS na na 

613615 28 1/C 500 compact DW na na 

613645 28 1/C 500 compressed FS na na 

602119 28 1/C 750 compact DW na na 

613618 28 1/C 750 compact DW na na 

974050 28 3/C 750 sector tape na na 

012101 28 1/C 750 compact FS na na 

012102 28 1/C 1000 compact FS na na 

613619 28 1/C 1000 compact DW na na 

613655 28 1/C 1000 compressed FS na na 

none 35 1/C 350 compressed tape na na 

623660 35 1/C 750 compact DW na na 

623655 35 1/C 1000 compact tape na na 
 

  na = not a stock item or not available from any source 
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6.  Tools 

Tyco recommends installing splices with a "clean 
burning" torch, i.e. a propane torch that does not deposit 
conductive contaminants on the product. 

Information relating to tool type, die number, and number 
of crimps is provided with the connector. 

7.  References 

6871.3; "Splices, 15 kV through 69 kV BIL;” Material 
Standard; SCL 

6873.11; "Heat Shrink Splices, Straight, 110 kV BIL, 
Tyco;” Material Standard; SCL 

E6-1.0/NGE-70; “Properties of Medium Voltage Cables,” 
Construction Standard; SCL 

PII 56074; Tyco Electronics Energy Division, HVS-C-
1530S-SCL, 15 kV Class, Splice for Extruded Dielectric 
(Poly/EPR) Power Cable with Flat Strap Neutral (FS) or 
Tape Shield, Installation Instructions, Revision AB, 
March 15, 2010 

Shipek, John; SCL Standards Engineer, subject matter 
expert and originator of 0535.11 
(shipek.john@seattle.gov) 

U5-2.81/NSP-290; “Primary Cable Preparation, General” 
Construction Standard; SCL 
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2.  Scope 

This Construction Standard covers select in-building 
vault requirements which are listed in the table of 
contents, in sections 4 through 13. 

This Construction Standard provides the 
requirements for Seattle City Light (SCL) Network 
and Looped Radial (formerly URD) transformer, in-
building vaults.  These vault rooms contain SCL 
owned or maintained equipment.   

An in-building transformer vault is a special room 
inside a building in which oil-filled transformers and 
related electric power distribution equipment are 
housed. 

Concurrent Looped Radial vault requirements are 
listed in Construction Standard 0751.60.  Topics 
include vault grounding, lighting, ducts, cables, bus 
ducts, etc.  Construction Standard 0751.60 also lists 
required customer submittals and SCL provided 
project specific requirements. 

Electrical vaults within buildings that contain 
equipment that is owned and maintained by others 
are not covered by this Construction Standard. 
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3.  Appl icat ion 

An in-building vault is required if the customer’s 
electrical load exceeds the limits listed in 
Requirements for Electrical Service Connection, 
Table 5-1 and the customer cannot provide 
exterior space for the installation of SCL 
transformers and associated equipment on the 
project premises.   

Vault requirements unique to either Network or 
Looped Radial (URD) systems are clearly 
indicated.  All other requirements are applicable 
for both Network and Looped Radial systems. 

This Construction Standard is intended for use by 
customers and SCL engineering, customer 
service, inspecting, reviewing, and operations 
personnel. 

4.  Conf l ict  

Where conflict exists between SCL requirements, 
the following order of precedence shall apply: 

a. Project specific Customer Requirements 
Package, including the Service Construction 
Letter and Drawing 

b. SCL Construction Standard 0751.00 

c. Seattle Building Code, 2006, Section 422 
(within the City of Seattle) 

d. SCL Construction Standard 0751.60 

e. Other SCL Construction Guidelines or 
Construction Standards 

f. SCL Requirements for Electric Service 
Connection, 2007 

g. Other industry standards 

 

5.  Accessibi l i ty 

5.1. Seattle City Light prefers that SCL trucks be able 
to access the door or hatch of the in-building 
vault.  

5.2. In-building vaults shall be located no more than 
one floor below the building’s exterior finished 
grade.  

5.3. Network: One or more door(s) or ceiling hatch 
shall be provided for every in-building vault.   

5.4. Looped Radial (formerly referred to as URD): 
One or more door(s) shall be provided for every 
in-building vault.   

5.5. The opening shall be adequate in size to permit 
the installation and removal of the equipment 
located in the vault. 

5.6. The door access shall be kept unobstructed at all 
times. 

5.7. An unobstructed level area shall be provided at 
the entrance to the in-building vault. 

5.8. The level area shall be large enough for moving 
SCL equipment into and out of the in-building 
vault. 

5.9. All in-building vaults shall be readily accessible to 
SCL personnel at all times. 

5.10. Looped Radial (URD):  If it is necessary to pass 
through locked doors to reach the in-building 
vault, keys for those locked doors shall be kept in 
a readily accessible key box near the first locked 
door. 

5.11. Network:  If it is necessary to pass through locked 
doors to reach the in-building vault, keys for 
those locked doors shall be kept in a readily 
accessible key box near the first locked door.  A 
spare set shall also be provided.   

5.12. Non-SCL personnel shall not enter the in-building 
vault without SCL personnel after the vault has 
been accepted by SCL. 

5.13. There shall be a clear equipment access path 
between the vault and the building exterior or 
right-of-way. 

5.13.1. Sufficient horizontal and vertical 
clearance for electrical equipment and 
machinery to move the equipment. 

5.13.2. The path floor shall be smooth, without 
seams or ridges or pads. 

5.13.3. SCL shall move in the transformer(s) to 
the in building vault room if the path floor 
slope is 3% or less.  If the path floor 
exceeds 3%, the customer is 
responsible to move in the 
transformer(s). 

5.13.4. The path floor shall be designed to 
support the weight of the electrical 
equipment and machinery to move the 
equipment. 

6.  Locat ion 

6.1. In-building vaults shall be located such that they 
can be ventilated to the outside without using 
ducts, if practical. 

6.2. In-building vaults shall be dry and not subject to 
running, standing, flooding, or infiltration of water. 

6.3. Exact location of in-building vault shall be 
determined for each specific project. 

7.  Construct ion (Wal ls ,  Roofs,  and Floors)  

7.1. Floors, walls, and ceilings of in-building vaults 
shall have a minimum three hour fire resistance 
rating. 
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7.  Construct ion,  cont inued 

7.2. All penetrations shall be sealed to be three-hour 
fire rated. 

7.3. Network: The bottom 8 feet of wall, minimum, 
shall be solid concrete at least 6 inches thick.  
Above the solid concrete wall, it may be solid 
concrete or concrete filled masonry units at least 
6 inches thick.    

7.4. Network: Floors and ceilings of in-building vaults 
shall be constructed of solid concrete at least 6 
inches thick.   

7.5. Looped Radial (URD): Floors, walls, and ceilings 
of in-building vaults shall be constructed of solid 
concrete or concrete-filled masonry units at least 
6 inches thick.   

7.6. Seismic anchors shall be embedded in the floor. 

7.7. Network:  Steel support channels shall be 
embedded in the ceiling for ceiling supported 
cable hangers.  Channel layout shall be 
determined for each specific project by SCL. 

7.8. Looped Radial (URD): Steel support channels 
shall be embedded in the ceiling, if requested by 
SCL. 

7.9. Pre-tensioned or post-tensioned concrete shall 
have the cable locations permanently marked on 
the surface of the concrete over the encased 
tendons. 

7.10. In-building vault dimensions shall depend on the 
equipment and working clearances required. 

7.11. Network:  The maximum ceiling height is 18 feet. 

7.12. Working space for all equipment 600V and under 
shall be 3 feet, minimum. 

7.13. Network:  Pulling iron(s) shall be installed opposite 
the primary cable duct bank entrance(s) on the wall or 
the ceiling.  Exact pulling iron location shall be 
determined for each specific project by SCL. 

7.14. Looped Radial (URD): Pulling iron(s) shall be 
installed opposite the primary cable duct bank 
entrance(s) on the wall or the ceiling, if required 
by SCL. 

7.15. The vault floor shall be smooth, without seams or 
ridges or pads. 

8.  Doorw ays and Openings 

8.1. Protection and Doorways (Type of Door) 

8.1.1. Looped Radial (URD):  SCL requires an 
equipment access door.  The number of 
personnel access doors shall be 
determined for each specific project by 
SCL. 

8.1.2. Network:  SCL requires two doors for 
personnel egress; one of which may 
also be the equipment access door. 

8.1.3. All in-building vault doors shall have 
three-hour fire resistance rating. 

8.1.4. All in-building vault doors shall be  
Class A. 

8.1.5. All in-building vault doors shall not have 
any vents or other types of openings. 

8.1.6. All in-building vault doors shall swing out 
of the vault 180 degrees. 

8.1.7. Doors that may be prevented from 
swinging 180 degrees by vehicles or 
mobile equipment shall be protected by 
bollards.  Bollards shall preserve the 
door swing area and not obstruct the 
doorway. 

8.1.8. Personnel access doorways shall be at 
least 3 feet wide and 6 feet 8 inches 
high. 

8.1.9. Door hinge pins shall not be removable. 

8.2. Locks 

8.2.1. All in-building vault doors shall be 
equipped with locks and shall be kept 
locked. 

8.2.2. All in-building vault doors shall be 
equipped with a cylinder capable of 
accepting the Best 7-pin 
Interchangeable Core provided by SCL. 

8.2.3. Doors shall be equipped with panic bars, 
pressure plates, or other devices that 
are normally latched but open under 
simple pressure. 

8.3. Sills 

8.3.1. All in-building vault doorways shall 
have a removable, oil containment sill 
of 4 inches (min).  Exact height of curb 
shall be determined for each specific 
project by SCL. 

8.3.2. The sill shall be made of masonry or 
concrete and sealed. 

8.3.3. Network: The sill shall be located 
under each door. 

8.3.4. Looped Radial (URD): The sill shall be 
located under or behind each door. 

8.3.5. The sill shall be installed after the 
installation of the electrical equipment. 
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8.  Doorw ays and Openings,  cont inued 

8.4. Equipment Installation, Access, and Removal 

8.4.1. Equipment access doorways shall be 
sized to accommodate the installation 
and removal of electrical equipment 
(including the installation machinery). 

8.4.1.1. If vault contains single phase 
transformers only, the 
doorway shall be at least  
3 feet 6 inches wide and  
6 feet 8 inches high. 

8.4.1.2. All other doorways shall be 
sized by SCL, as needed. 

9.  Vent i lat ion  

9.1. Ventilation systems shall be provided to dispose 
of heat from transformer total losses without 
creating a temperature rise that exceeds the 
transformer rating. 

9.2. The owner is responsible for maintaining the vault 
ventilation system to ensure proper and 
continued operation. 

9.3. Method of ventilation 

9.3.1. Utility in-building vaults shall be 
mechanically ventilated. 

9.3.2. Positive or negative pressure ventilation 
systems shall supply air for in-building 
vaults. 

9.3.3. Ventilation system shall supply a min of 
1.6 cfm of air per kVA of transformer 
capacity. 

9.4. Location 

9.4.1. Exhaust ventilation openings and duct 
terminations shall be located not less 
than 10 feet from fire escapes, required 
means of egress, combustible materials, 
unprotected openings and property 
lines. 

9.4.2. Exhaust outlets shall be located on the 
exterior of the building. 

9.5. Arrangement (of ventilation equipment) 

9.5.1. Fans and thermostats 

9.5.1.1. The in building vault 
ventilation fans shall be 
installed outside of the vault. 

9.5.1.2. The in building vault 
ventilation fans shall be 
controlled by thermostats 
located inside the vault. 

9.5.1.3. Remote temperature 
controller shall be installed. 

9.5.1.4. A dedicated thermostat will 
activate the fans at  
70 degrees F. 

9.5.1.5. The second dedicated 
thermostat will turn off the 
fans at 140 degrees F. 

9.5.1.6. Thermostats shall be analog 
(dial) type (SCL has accepted 
the Honeywell T631A-C type 
Farm-O-Stat, Model No 
T631A1022).  Other analog 
thermostats shall be 
submitted to SCL for review. 

9.5.1.7. Looped Radial (URD): If fans 
becomes inoperable or do not 
turn on at 70 degrees or if the 
vault temperature exceeds 
140 degrees, activate a 
visible or audible alarm with 
sign outside vault.  Sign shall 
state “If alarming, call Seattle 
City Light at 206-625-4448”. 

9.5.1.8. Network:  No visible or 
audible customer installed 
alarm required.  SCL installs 
monitoring equipment. 

9.5.1.9. The building owner is 
responsible for providing 
power and maintaining the 
vault ventilation system, 
including the fans. 

9.5.1.10. Looped Radial (URD):  The 
building owner may monitor 
vault fan alarm signal, but 
shall not control vault fan or 
alarm. 

9.5.2. Vents 

9.5.2.1. Intake air shall be drawn from 
the exterior, from a garage, or 
from an SCL transformer 
entrance well.  It shall not be 
drawn from conditioned air in 
the building. 

9.5.2.2. Intake vents shall be located 
at least 18 inches above the 
interior and exterior floors. 

9.5.2.3. The intake vents shall be 
located in the lower one half 
of the exterior walls of the 
vault. 

9.5.2.4. The exhaust vents shall be in 
the upper half of the wall or in 
the roof or ceiling of the vault. 
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9.  Vent i lat ion, continued 

9.5.2. Vents, continued 

9.5.2.5. Exhaust shall vent directly to 
the outside of the building or 
shall be ducted, using three-
hour rated material. 

9.5.2.6. Exhaust cannot vent to a 
covered parking area or 
garage. 

9.5.3. The ventilation system shall cause air to 
flow across the cooling fins of the 
transformers 

9.5.4. Ventilation system shall direct airflow 
diagonally across the vault. 

9.5.5. The vault ventilation system shall be 
controlled independently of the building 
ventilation system. 

9.5.6. No ducting shall be installed within the 
vault. 

9.5.7. Vents shall not allow water to enter the 
vault. 

9.5.8. Looped Radial (URD): Vents shall be 3 
feet away from non-combustible surfaces 
and 10 feet away from combustible 
surfaces. 

9.6. Covering 

9.6.1. Ventilation openings shall be covered with 
durable metal gratings, screens, or 
louvers. 

9.6.2. If operable louvers are provided, they 
shall be controlled by the fan thermostat 
(i.e. louvers open when fan is energized). 

9.7. Dampers 

9.7.1. Intake vents in the vault walls from the 
interior of the building shall have 
automatic closing fire dampers rated for 
3 hr fire resistance. 

9.7.2. Damper actuating device shall function 
at 140 degrees F. 

9.8. Ducts 

9.8.1. If used, exhaust ducts shall have a 
three-hour fire resistance rating. 

9.8.2. Exhaust ducts shall extend from the 
vault to the outside of the building. 

9.8.3. Exhaust ducts shall be used exclusively 
for vault ventilation. 

9.8.4. No fire dampers shall be installed in 
exhaust ducts. 

10.  Drainage 

10.1. Drains are prohibited in all in-building vaults. 

10.2. Sumps 

10.2.1. All in-building vaults shall have a dry sump.

10.2.2. Network: The sump shall have a minimum 
capacity of 8 cubic feet. 

10.2.3. Looped Radial (URD): The sump shall 
have a minimum capacity of 2 cubic feet.

10.2.4. Network: Sumps shall have an opening 
with 6 inches minimum in both length 
and width and have a depth of at least 
12 inches. 

10.2.5. Looped Radial (URD): Sumps shall have 
an opening of at least 18 inches by 18 
inches and have a depth of at least 12 
inches. 

10.2.6. Sumps shall be equipped with a 
removable galvanized steel grate that is 
flush with the floor. 

10.2.7. Sumps shall have a grouted bottom. 

10.2.8. At least one sump shall be located near 
the personnel door but not in the 
equipment access path or in front of the 
door. 

10.2.9. The floor shall slope at least one inch in 
ten feet towards the sump. 

11.  Pipes and Ducts (Water Pipes and 
Accessories) 

11.1. No pipes or foreign ducts shall pass or enter the 
in-building vault. 

11.2. Electrical conduits terminating in the vault shall 
be sealed with a listed three-hour fire rated 
material. 

12.  Storage in  Vaul ts  

12.1. No material shall be stored in any in-building 
vault. 

13.  Sprinkler  System 

13.1. Sprinkler systems shall not be installed within 
an in-building vault. 

13.2. In-building vaults shall be maintained in a dry 
condition. 
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14.  References 

0751.60; “Concurrent Customer Requirements for In-
Building Transformer Vaults, 26.4 kV Looped Radial 
System;” Construction Standard; SCL 

NFPA 70 - NEC; National Electrical Code; 2008 

NFPA 80; Standard for Fire Doors and Other 
Opening Protectives; NFPA; 2007 

Requirements for Electric Service Connection; 
Seattle City Light, 2007 

SCL 2007-2008 In-Building Vault Subcommittee:  
Shayan Arya, Ed Chu, Toni Gamble, Laurie 
Hammack, Bob Hansen, Gerard Legall, Eivind 
Perander, Uzma Siddiqi, Quang Ta, and Roger Tapp.   

Seattle Building Code; Section 422; 2006 

U2-8 (canceled); “In-Building Transformer Vaults 
(Non-Network Area)”; Construction Guideline; 
SCL 

U10-2 (canceled); “Transformer Service Vaults 
and Padmounts, Customer’s Responsibility, 
Outside Network Area”; Construction Guideline; 
SCL 

U10-2.1 (canceled); “Transformer Service Vault, 
In-Building, Dry, Outside Network Area”; 
Construction Guideline; SCL 

U10-2.2 (canceled); “Transformer Service Vault 
In-Building, With Outdoor, Below Ground Access, 
Outside Network Area”; Construction Guideline; 
SCL 

Siddiqi, Uzma; SCL Standards Engineer, subject 
matter expert, and originator of 0751.00 
(uzma.siddiqi@seattle.gov) 
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1 .  Scope 

This construction standard provides the 
requirements for the installation of a vacuum switch 
only in the First Hill network.   

2.  Appl icat ion 

This document provides direction to SCL crews 
about how to properly install a vacuum switch and 
associated accessories in an existing network vault. 
 

3.  Construct ion Notes 

3.1 For equipment details and assembly diagrams, 
refer to engineering drawings listed in references. 

3.2 Manual switch is to be located near the base of the 
vault opening so that it can be operated from 
outside the vault using a hot stick.  

3.3 Maintain minimum required installation distances 
from walls as shown in figures 6.1 and 6.2. 

3.4 Install new current transformers (CTs) on cables 
coming from the overhead source. 

3.5 Neutrals of primary cables do not go through CTs 
for relays. 

4.  References 

Li, John; SCL Engineer, subject matter expert 
(john.li@seattle.gov) 

Lu, Curtis; SCL Standards Engineer, and originator for 
1252.10 (curtis.lu@seattle.gov) 

NTP-123; “Digitalgrid NCS Transmitter Installation, 
Network Protectors”; Construction Guideline; SCL  

D-44801; “26.4kV Vacuum Switch without UPS AC/DC 
Elementary”; SCL Drawing 

D-44802; “SEL-351A Relay without UPS Relay Key 
Drawing”; SCL Drawing 

D-44803; “Relay Enclosures without UPS Panel 
Arrangement”; SCL Drawing 

D-44804; “Relay Enclosures without UPS Connection 
Diagram”; SCL Drawing 

 

5.  Mater ia l  L ist  

Item 
No Qty Item Description 

Stock  
No. 

1 1 ENCLOSURE,  
type 4X  

custom built 
enclosure by SCL 
Steel Shop  

none 

2 1 SWITCH, 27 kV 
Interrupt  

Cooper Vacpac 
21VP-125-66-12, 
27kV 600A 
continuous current 
12ka interrupting 
current 

012989

3 3 CURRENT 
TRANSFORMERS  
for relays 

ABB type RLC 
600/1200:5 Ratios; 
C100/C200 
accuracy. Cat 
#7524A52G10  

none 

4 3 CURRENT 
TRANSFORMERS  
for telemetering 

existing ones may 
be used for new 
installations 

none 

5 1 DIGITALGRID 
NCS 
TRANSMITTER 
remote monitoring 
system 
(transmitter and 
CTs) 

see Construction 
Guideline NTP-123 
for details 

none 

6 1 SCHWEITZWER 
DISTRIBUTION 
PROTECTION 
RELAY 

SEL-351A type 
0351A00Y2355421 
conformal coating, 
rack mounting, 
48/125 Vdc or 125 
Vac, 125 Vdc 
control import, 
DNP 3.00 LVL 2 
slave 

none 
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6.  F igures 

Figure 6.1,  
plan view 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.2,  
elevation view 
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1.  Scope 

This construction standard covers the requirements for 
customer-owned, 5 kV and 15 kV, primary metering 
compartments connected to Seattle City Light's 4.16 kV 
and 13.8 kV, three-phase, 60 Hz, 4-wire, solidly 
grounded, isolated neutral, distribution system. 

2.  Appl icat ion 

This standard was created to assist Seattle City Light's 
customers, consultants, and contractors specify and 
acquire safe and reliable primary switchgear. 

3.  Industry Standards 

Metering compartment shall meet the applicable 
requirements of the latest revisions of the following 
industry standards: 

NFPA 70; National Electrical Code (NEC) 

Electric Utility Service Equipment Requirements 
Committee (EUSERC) 

4.  Conf l icts 

Where conflict exists, the following order of precedence 
shall apply: 

1. NFPA 70 
2. Site-specific requirements 
3. This Seattle City Light Construction Standard 
4. EUSERC 
5. Other industry standards 

5.  Def in i t ion 

EUSERC (pronounced U-SERC) - Stands for Electric 
Utility Service Equipment Requirements Committee.  The 
purpose of EUSERC is to promote uniform electric 
service requirements among the member utilities, publish 
existing utility service requirements for electric service 
equipment and provide direction for development of 
future metering technology.  EUSERC's goal is to 
support the development of metering and service 
equipment that is safe and cost effective to the serving 
agencies and their customers, and to establish 
manufacturing and installation requirements for metering 
and service equipment that are acceptable to all member 
utilities.  The term EUSERC may refer to the committee 
or their set of requirements. 
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6.  Discussion 

Because it is revised on an annual basis, Seattle City 
Light's customers, consultants, and contractors are 
advised to refer to the latest revision of EUSERC. 

A form for ordering copies of EUSERC may be found at 
www.euserc.com. 

This standard was developed based on the 2010 
EUSERC. 

7.  Basic Requirements 

7.1 Revenue Metering Compartment 

The revenue metering compartment shall meet the 
requirement of EUSERC drawing 400. 

7.2 High Voltage Metering Enclosure 

The high voltage metering enclosure shall meet 
the requirements of EUSERC drawing 401. 

7.3 Instrument Transformers 

The mounting patterns for instrument transformers 
shall meet the requirements of EUSERC drawing 
407. 

Instrument transformers will be furnished and 
installed by Seattle City Light. 

7.4 Meter Panel 

Hinged meter panel shall meet the requirements of 
EUSERC drawing 408 with the following 
clarification:  panel shall be furnished with a single, 
13-terminal socket. 

7.5 Current Transformer 

Current transformer dimensions shall meet the 
requirements of EUSERC drawing 407. 

7.6 Installation 

Equipment installation shall meet the applicable 
requirements of EUSERC Section G, with the 
following clarification:  Section 17 – Working Space 
shall be read as to reference the “bottom of the 
cabinet” for working surface and height 
dimensions. 

8.  Seatt le  Ci ty Light  Requirements 

8.1 Clearances 

Distance from conduit end to middle phase 
termination landing pad shall be 60 inches 
minimum.  Seattle City Light will allow a pit up to 
25 inches deep to obtain minimum clearance.  
Note: this requirement supersedes EUSERC 
drawing 401, revision 0, dated 01/09, sheet 2 of 3 
which shows a 36-3/4 inch minimum clearance 
between termination phase landing pads and the 
floor of the compartment. 

For 15 kV compartments the distance from end of 
grounding ball to the grounded inner door shall be 
6 inches minimum.   

For 5 kV compartments the distance from end of 
grounding ball to the grounded inner door shall be 
3.5 inches minimum.   

Note: these requirements are consistent with 
EUSERC drawing 401, revision 0, dated 01/09, 
sheet 2 of 3.  

8.2 Conduit 

Grounding bushings shall be provided and 
installed if conduit is rigid galvanized steel (RGS). 

8.3 Lifting Eyes 

For 15 kV compartments three lifting eyes shall be 
provided to facilitate installation or replacement of 
metering current transformers.  Lifting eyes are not 
required for 5 kV compartments. 

8.4 Neutral Pad 

Neutral pad shall be insulated for phase-to-ground 
voltage passing between the termination 
compartment and the metering compartment.  A 
copper pad predrilled with one set of 3/8-inch 
diameter holes on a 1-3/4-inch center shall be 
provided inside the termination compartment. 

8.5 Bus 

Bus shall be bare or plated copper. 

8.6 Grounding Studs and Covers 

Enclosure shall be equipped with a total of nine 
one-inch diameter ball-type grounding studs (one 
on each side of each current transformer plus 
ground), Salisbury catalog number 21191, to allow 
each phase to be safely checked for voltage with a 
hot stick-type voltage sensor and then grounded 
with hot stick-installed, ball and socket-type, 
grounding system. 

 
 

 

 

 

Figure 1, ball-type grounding stud 
(Salisbury catalog Number 21191) 

One hotstick-removable insulating cover, Salisbury 
catalog number 21236, shall be provided for each 
normally energized ball-type grounding stud. 

8.7 Landing Pads 

Each phase landing pad shall be provided with two 
sets of two 5/8-inch diameter holes on 1-3/4-inch 
vertical centers, each set separated horizontally 4-
1/2 inches on center.  Provide an additional 7/16-
inch diameter hole per pad at least 1-3/4 inches 
away from the other holes for connecting surge 
arrester leads. 
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8.  Seatt le  Ci ty Light  Requirements 

8.8 Surge Arresters 

A grounded base plate shall be provided inside the 
termination compartment, predrilled with three 
7/16-inch diameter holes for mounting surge 
arresters.   

Surge arresters will be furnished and installed by 
Seattle City Light.   

Surge arresters shall be: Cooper Power Systems 
URT1005-0M0D-0A1A or performance equivalent. 

8.9 Cable Support 

A vertically mounted length of 1-5/8 inch by 1-5/8 
inch strut channel shall be mounted on each side 
of the termination compartment.  A third length of 
1-5/8 inch by 1-5/8 inch strut channel shall be 
installed between the first two for mounting cable 
support hardware (provided by Seattle City Light). 

8.10 Padlock 

Compartment door handles shall be designed to 
accommodate a padlock shackle for physical 
access control. 

8.11 Termination Compartment Doors 

Termination compartment doors shall be designed 
to accommodate a penta head bolt for back-up 
physical access control. 

8.12 Humidity Control and Venting 

Inside ceiling surfaces shall be coated with anti-
condensation material. 

An anti-condensation heater shall be provided near 
the floor. 

Vents shall be provided at the top and bottom of 
the enclosure for air circulation. 

Vents shall be equipped with filters to minimize 
dust and dirt ingress. 

Vent filters shall be accessible from outside of the 
enclosure to allow the filters to be maintained 
without having to de-energize the switchgear. 

Vents shall be designed to prevent the entrance of 
foreign objects. 

8.13 Rain Shield 

If for outdoor application, compartment entrances 
shall be provided with rain shields. 

 

 

9.  Project-Specif ic  Requirements 

Project-specific requirements, if any, shall be cited in 
Seattle City Light's Service Letter. 

10.  Approval  Process 

Seattle City Light's assigned Electric Service Engineer 
(ESE) shall be the customer’s point of contact for all 
communication and submittals.  

Customer shall submit two copies each of the following 
documents for review and approval. 

• Project one line diagram 

• Equipment manufacturer’s design drawings 

Seattle City Light's assigned Electric Service Engineer 
(ESE) shall coordinate the review of the manufacturer’s 
design drawings with Seattle City Light’s Meter Section. 

Customer shall obtain Seattle City Light approval before 
releasing metering compartment design to the 
switchgear manufacturer for construction. 

11.  References 

235-99; UltraSIL Polymer-Housed Evolution (10kA) 
Surge Arresters; (Electrical Apparatus); Cooper Power 
Systems; September 2008 

Byrnes, Devyn; SCL Standards Student Intern and 
subject matter expert for Standard 1562.55 
(devyn.byrnes@seattle.gov) 

EUSERC Manual; Electric Utility Service Equipment 
Requirements Committee (EUSERC); 2011; 
www.euserc.com 

Gallagher, Patrick; Technical Metering, Industrial Crew 
Chief and subject matter expert for Construction 
Standard 1562.55. 

Requirements for Electrical Service Connection; 
SCL; January 26, 2007 

Salisbury Catalog; WH Salisbury Co.; 2006 

Shipek, John; SCL Standards Engineer, subject 
matter expert and originator of Construction Standard 
1562.55 (john.shipek@seattle.gov) 

WAC 296-45-325; [working on or near exposed 
energized parts]; Washington Administrative Code 
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1.  Scope 

This Construction Standard covers the grounding 
and bonding requirements for 120/240V, single 
phase streetlight systems served by the Looped 
Radial and Network distribution systems. 

Multiphase streetlight systems and streetlights 
attached to wood poles or served exclusively by 
overhead conductors are outside the scope of 
this document. 

2.  Appl icat ion 

This document provides direction to SCL crews and 
others about properly grounding and bonding SCL 
streetlight equipment including handholes and poles.  
The purpose is to ensure streetlight equipment is 
uniformly and properly installed by SCL crews and 
others.  The required bonding includes every metallic 
component of a particular system of streetlights 
including handhole lids and poles constructed of 
conductive material. 

3.  Introduct ion 

The safety of an electrical system is dependent on its 
grounding and bonding system.  Because conductors, 
exposed metallic components and surfaces can become 
energized, it is critical that grounding and bonding 
systems be installed correctly.  

Providing a dedicated grounding conductor throughout a 
streetlight circuit and connecting it to all metal 
components within that system creates a dedicated, low 
resistance path that fault current can take in the case 
that any energized conductors come in contact with 
metal surfaces in that system.  During a fault, current 
travels through all available paths back to the source, in 
this case a transformer.  Providing a good fault current 
return path ensures that fault current can quickly and 
effectively return to the power source and operate the 
protective device. 

4.  Def in i t ions 

Bonding:  the electrical interconnecting of 
conductive parts, designed to maintain a common 
electrical potential. (NESC, 2007) 

Ground (conductor):  a conductor used to carry 
fault current from the fault location back to the 
energy’s source. 

Grounded:  connected to or in contact with earth or 
connected to some extended conductive body that 
serves instead of the earth. (NESC, 2007) 

Ground Rod (or driven rod):  one of the seven 
types of approved grounding electrodes listed in 
Section 9 of the NESC, Grounding Methods.  Per 
the NESC, the rod must be at least eight feet long 
and one-half-inch in diameter. 

For the purpose of this standard, conductors in 
the figures are color coded as follows. 

L1 – Black 
L2 (if more than one) – Red 
Neutral – White 
Ground – Green 

 

5.  Looped Radial  Street l ight  System,  
Overal l   

Figure 5 presents an example of a two branch 
streetlight system supplied by the Looped Radial 
distribution system. Shown in the plan view are 
streetlights, the handholes that serve each 
streetlight, and the streetlight distribution handhole/ 
manhole that connects the streetlight system to the 
Looped Radial distribution system via an overhead 
transformer. 

When multiple circuits are used to serve a section 
of streetlights, the circuits shall be alternated 
between streetlights.  Alternating circuits ensure, in 
the case of a one-circuit fault, that every other 
streetlight would have power until repairs to the 
faulted circuit are completed. 

In the SCL streetlight system, the green ground 
conductor shall be no smaller than #6 AWG copper. 
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Figure 5, Two Branch Streetlight System Supplied by Looped Radial System – Example 
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6.  Netw ork Street l ight  System, Overal l  

Figure 6 presents an example of a two branch 
streetlight system supplied by the Network 
distribution system.  Shown in plan view are 
streetlights, the handholes that serve each 
streetlight handhole and the streetlight distribution 
handhole/manhole that connects the system to 
the Network distribution system via a transformer 
in a Network vault. 

 

When multiple circuits are used to serve a section 
of streetlights, the circuits shall be alternated 
between streetlights.  Alternating circuits ensure, in 
case of a one-circuit-fault, that every other 
streetlight would have power until repairs to the 
faulted circuit are completed. 

In the SCL streetlight system, the green ground 
conductor shall be no smaller than #6 AWG copper. 

 
 
 

Figure 6, Two Branch Streetlight System Supplied by Network Distribution System – Example 
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7.  Street l ight  Distr ibut ion Handhole/  
Manhole 

The streetlight distribution handhole is the starting 
point of the streetlight system, connecting to the 
distribution system via a transformer and to the 
individual streetlights via a series of conduits and 
handholes.   

Conductors from the transformer secondary 
enter, are spliced as necessary, and leave via 
conduits, typically Schedule 80 PVC.  In this 
handhole, a ground rod is driven and connected 
to both the lid ground lug, frame ground lug, 
dedicated green grounding conductor, and any 
metal conduits that enter or leave the handhole 
via an insulated grounding bushing.  In the 
Looped Radial distribution system, the green 
grounding 

conductor will be bonded to the neutral in this 
handhole.  See Figure 7.1.  This is the only point in 
the system that the neutral and ground conductors 
are bonded together. 

In the Network distribution system the green 
grounding conductor is bonded to the neutral within 
the Network vault, so no neutral to ground 
connections are made in the streetlight distribution 
handhole.  See Figure 7.2.   

As each conductor (L1 or L2) leaves the distribution 
handhole, it must be fused. 

 

 

F igure 7.1,  Street l ight  Distr ibut ion Handhole/Manhole – Tw o Branch Looped Radial  Example 
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7.  Street l ight  Distr ibut ion Handhole/Manhole,  cont inued 

Figure 7.2, Streetlight Distribution Handhole/Manhole – Two Branch Network Example 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.   Individual  Street l ight  Pole Handhole 
and Street l ight  Handhole,  Typical  

The streetlight handhole connects to the 
streetlight distribution handhole (section 7), one 
or more streetlights, and any subsequent 
streetlight handholes in the system.  See Figures 
8.1, 8.2 and 8.3.  The green grounding conductor 
routed from the streetlight distribution handhole 
shall be connected to all metal components in the 
handhole and the streetlight pole, and a ground 
rod if it’s present.  Note:  The ground conductor is 
not bonded to the neutral in the streetlight 
handhole. 

 

From the streetlight handhole, line, neutral, and 
ground conductors are routed within conduit to 
the cavity of the streetlight pole where they can 
be intercepted via a streetlight pole handhole in 
the side of the pole.  In this streetlight pole 
handhole, the line conductor is fused and routed 
up to the luminaire with the neutral conductor.  At 
the streetlight pole handhole, the ground 
conductor is connected to the metal pole with a 
set screw lug and to the grounding electrode if 
one is installed. 

266



Seat t l e  C i t y  L igh t  

CONSTRUCTION STANDARD 
Streetlight System Grounding and Bonding 

s tandard number :  
superseding:  

e f fec t ive date:  
page:  

1710.50 
new 
December  30,  2010 
6 of  9  

 

8.   Individual  Street l ight  Pole Handhole and Street l ight  Handhole,  Typical , continued 

Figure 8.1, Streetlight Pole Handhole and Streetlight Handhole 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
Figure 8.2, Streetlight Pole Handhole    Figure 8.3, Streetlight Handhole 
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9.  Grounding and Bonding Retrof i t  of  
Exist ing Street l ights 

9.1 Discussion 

When adding, repairing, or replacing streetlights 
on an existing circuit, it is necessary to retrofit 
the existing handholes and poles that are part of 
that system to ensure a properly grounded and 
bonded system.  

If a spare conduit is present, install a properly 
grounded and bonded system as detailed in 
Sections 7 and 8. 

If any components of the grounding system are 
missing (ground rod, two hole set screw lug in 
streetlight pole, etc) or damaged refer to 
appropriate section below in order to repair or 
replace them. 

9.2 Retrofit of existing streetlights with green 
equipment grounding conductor already 
present.  See Figures 8.1, 8.2 and 8.3. 

 

Confirm that the green equipment grounding 
conductor has been routed from the streetlight 
distribution handhole and throughout length of 
the circuits present. 

At the streetlight distribution handhole, confirm 
the grounding conductor is bonded to the 
neutral wire and a ground rod. 

Confirm all metallic components along the 
streetlight circuit including ground rods, 
handhole covers, and metal streetlight poles are 
connected to the grounding conductor. 

Finished installation should be connected per 
Figures 8.1, 8.2 and 8.3. 

9.3 Retrofit of existing streetlights with no 
ground rod or green equipment grounding 
conductor.  See Figure 9.1. 

Install a ground rod near the streetlight pole. 
(Stock No. 564238E) 

 
 
 

Figure 9.1  Figure 9.2  Figure 9.3 

Existing streetlight  Existing streetlight  Retrofitted streetlight
with no ground   with ground rod  with ground rod

rod or grounding  but no grounding  connected to pole and 
conductor  conductor.  neutral conductor.
(as found)  (as found)  (as left)
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9.  Grounding and Bonding Retrof i t  of  
Exist ing Street l ights,  cont inued 

9.3 continued 

Bond neutral to grounding conductor using split 
bolt connector (Stock No. 668862E) on neutral 
and connect green #6 THWN ground wire 
(Stock No. 612288) from split bolt connector to 
set screw lug. 

Install a grounding conductor (Stock No. 
610600) from the ground rod and route it into 
the pole base. 

Install two hole set screw lug onto wall of 
metallic streetlight pole (Stock No. 651314) and 
connect to grounding conductors. 

 

Finished installation should be connected per 
Figure 9.3 

9.4 Retrofit of existing streetlights with ground 
rod, but no green equipment grounding 
conductor.  See Figure 9.2. 

Install two hole set screw lug onto wall of 
metallic streetlight pole (Stock No. 651314) and 
connect to grounding conductors. 

Bond neutral to grounding conductor using split 
bolt connector (Stock No. 668862E) on neutral 
and connect green #6 THWN ground wire 
(Stock No. 612288) from split bolt connector to 
set screw lug. 

Finished installation should be connected per 
Figure 9.3. 

10.  Mater ia l  L ist  
 

Note:  Quantities of ALL material will vary. 

Item Description 
Stock  
Number 

1 FUSE HOLDER, 600 V, Buss Cat. HEB-JY 682353 
2 FUSE, see fusing schedule SL12-1/NSL-10 – 
3 TERMINAL LUG, aluminum, #14-1/0, ILSCO 651314 
4 TAPE, pressure sensitive 3/4″ 736655E 
5 GROUND ROD, 5/8″ x 8′ 564238E 
6 GROUND ROD STUD, 5/8″ 564604 
7 GROUND ROD COUPLING, 5/8″ 564074 
8 GROUND ROD CLAMP, 5/8″ 564012E 
9 BOOT, insulating, type L, buss 682360 

10 WIRE, THWN, 600 V, PVC, Copper, #6, Black 612282 
11 WIRE, THWN, 600 V, PVC, Copper, #6, Red 612286 
12 WIRE, THWN, 600 V, PVC, Copper, #6, White 612284 
13 WIRE, THWN, 600 V, PVC, Copper, #6, Green 612288 
14 CABLE, 600 V, underground, #2 613730 
15 CONDUIT, Schedule 80 PVC, 2″ 738741 
16 CONDUIT, steel, 2″ 734741 
17 ELBOW, steel, 2″ 734809 
18 SPLIT BOLT TAP 668862E 
19 MULTIPLE CONNECTOR, 3 position 678703 
20 MULTIPLE CONNECTOR, 4 position 678707 
21 MULTIPLE CONNECTOR, 6 position 678713 
22 MULTIPLE CONNECTOR, 8 position 678715 
23 TERMINAL LUGS, #6 678695E 
24 WIRE, copper-clad, stranded 610600 
25 LUG, two hole, set screw 651314 
26 BUSHING, grounding, insulated, 2″ 751531 
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ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

HAND SIGNALS
FOR USE IN LINE CONSTRUCTION

Scope

In line work, many operations are performed by power machines, and the operators are given
their directions by a signalperson.  Hand signals are a type of conversation between workers
and since they are often given from a distance, the signals should be clear and distinct.  Sloppy
signals are like mumbled speech --- not clearly understood.  Of equal importance - one person
shall be designated as signalperson and that person shall be well versed in the use of all
signals, for the safety of the entire crew depends upon the proper execution and understanding,
of the signals used.

A signalperson should be highly visible at all times and check often to make sure that they can
be seen.  It is important that the signalperson face the receiver of the signal as an entirely
different meaning can be read in the reversed position.

A person unsure whether to stop or to go ahead should signal to the end from which the
information is to be received (to the signalperson), using the position signal.  The sender
(signalperson) should then signal either stop or go ahead.  As the person asking for information
cannot initiate a go-ahead signal, only the position signal for the wire or rope in question
should be used in this inquiry.

All signals should be repeated to the sender before being relayed.  The stop signal is the only
exception to this rule.  If the sender does not receive the same signal in reply, the sender
should signal stop and repeat the proper signal.  When the proper signal has been repeated,
the sender need make no reply.

The exclamation "Hi," as well as the hand signal, is used to stop action and may be initiated by
any member of the crew observing an unsafe condition.

A signalperson should never leave the signal position until the “all off” or “completed” signal is
passed.  Should conditions cause a signalperson to leave the signal position, they should signal
a stop until able to resume the signal position and communications can be reestablished.

The following signals are for use in City Light line work.
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HAND SIGNALS FOR USE IN LINE CONSTRUCTION

WINCH OR CAPSTAN LINE

TAKE UP LOWER STOP

PULL LOWER HOIST

indicate amount
of lower by

spreading of hands

SLACK OFF SLOW OR LOWER A LITTLE

indicate amount
of raise by

spreading of hands

TAKE UP SLOW OR RAISE A LITTLE

CRANE

LOWER BOOM RAISE BOOM
LOWER BOOM
RAISE LOAD

RAISE BOOM
LOWER LOAD

MANEUVERING VEHICLE

MOVE TURN WHILE MOVING STRAIGHTEN OUT
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HAND SIGNALS FOR USE IN LINE CONSTRUCTION

ERECTING AND ALIGNING POLES

LINE WORK

PULL UP WIRE STOP

START FINISH
SLACK BACK SIGNAL

Indicate by arm down, body stooping over
sideways, arm swinging from side to side

SLOW MAKE UP

ALL OFF
Indicate by arms crossed
over head and swinging

down to a crossed
position below waist.

CUT
ALL OFF

OR COMPLETED

Clap Hands
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CROSSARM

TRIANGULAR

L. T. TRANSMISSION LINES

SECONDARY
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HAND SIGNALS FOR SHOVEL AND CRANE OPERATION

1

HOIST
Make circular motion with
hand pointing upwards.

2

LOWER
Make circular motion with
hand pointing downwards.

3

SWING
Hand outstretched,
pointing direction desired.

4

STOP
Hand out, palm down.
Wave hand back and forth.

5

EASY
Make circular motion of
one hand over other to
indicate “go slow” or
“easy.”

6

BOOM
Hand outstretched – thumb
indicates up or down.

7

BOOM SAME HEIGHT
Closing and opening same hand
with “Boom” signal indicates load
to remain at same height while
booming.  Above indicates “raise
boom, lower boom, lower load
evenly.

8

BOOM IN OR
SHORTEN BOOM

Fists clenched, thumbs pointing
together, back and forth motion.

9

BOOM OUT OR
LENGTH BOOM

Fists clenched, thumbs pointing
away from each other, back and
forth motion.

10

EMERGENCY STOP
Wave both hands back
and forth.

11

DOG EVERYTHING
Hands clasped together.
Stops all moving of load.

12

HEADBLOCK-
HAMMER

Touch hat with one hand –
other hand indicates
movement.

13

TRAVEL
Rotate hands in direction
of travel desired.

14

LEFT TURN
Come ahead (or back) on
this track.

15

RIGHT TURN
Come ahead (or back) on this
track.

16

BACK IN
Indicates mobile crane or truck
should back into position.

17

DRIVE IN
Indicates mobile crane or truck
should drive into position head
first.

18

WHIP LEADS
Touch elbow with glove or hand.
Extended hand gives action
signal (hoist, lower, stop).
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SAFE WORKING LOAD FOR ROPES AND SLINGS

New Manila Rope– Three Strand – Standard Lay
Safe  Working Load –  Pounds

Two Part  S l ingsDiameter
Inches

Circumference
Inches

Single
Rope 60º 45º 30º

Breaking Strength
Pounds

1/4 3/4 120 208 170 120 600
3/8 1-1/8 270 467 382 270 1,350
1/2 1-1/2 530 917 749 530 2,650
5/8 2 880 1,522 1,244 880 4,400
3/4 2-1/4 1,080 1,868 1,527 1,080 5,400
7/8 2-3/4 1,540 2,664 2,178 1,540 7,700
1 3 1,800 3,114 2,545 1,800 9,000

1-1/8 3-1/2 2,400 4,152 3,394 2,400 12,000
1-1/4 3-3/4 2,700 4,671 3,818 2,700 13,500

1-5/16 4 3,000 5,190 4,242 3,000 15,000
1-1/2 4-1/2 3,700 6,401 5,232 3,700 18,500
1-5/8 5 4,500 7,785 6,363 4,500 22,500
1-3/4 5-1/2 5,300 9,169 7,494 5,300 26,500

2 6 6,200 10,726 8,767 6,200 31,000

Polypropylene Rope – Three Strand – Standard Lay
Safe  Working Load –  Pounds

Two Part  S l ingsDiameter
Inches

Circumference
Inches

Single
Rope 60º 45º 30º

Breaking Strength
Pounds

1/4 3/4 210 365 300 210 1,050
3/8 1-1/8 450 780 645 450 2,250
7/16 1-1/4 620 1,075 810 620 3,100
1/2 1-1/2 760 1,310 1,090 760 3,800
5/8 2 1,320 2,265 1,895 1,320 6,600
3/4 2-1/4 1,700 2,917 2,441 1,700 8,500
7/8 2-3/4 2,260 3,910 3,245 2,260 11,300
1 3 2,800 4,805 4,020 2,800 14,000

1-1/8 3-1/2 4,100 7,095 5,885 4,100 20,500
1-1/4 3-3/4 4,500 7,855 6,515 4,500 22,700

1-5/16 4 5,180 8,960 7,435 5,180 25,900
1-1/2 4-1/2 6,500 11,245 9,325 6,500 32,500
1-5/8 5 7,560 13,080 10,810 7,560 37,800
1-3/4 5-1/2 9,040 15,640 12,970 9,040 45,200

2 6 10,820 18,720 15,525 10,820 54,100

Wire Rope – Improved Plow Strand – 6 Strands – 19 or 37 Wires per Strand – Hempcore
Safe  Working Load –  Pounds

Two Part  S l ingsDiameter
Inches

Circumference
Inches

Single
Rope 60º 45º 30º

Breaking Strength
Tons

1/4 3/4 1,096 1,900 1,550 1,096 2.74
3/8 1-1/8 2,440 4,230 3,460 2,440 6.10
7/16 1-3/8 3,310 5,758 4,699 3,310 8.27
1/2 1-1/2 4,280 7,450 6,080 4,280 10.70
5/8 2 6,600 11,600 9,430 6,670 16.70
3/4 2-1/4 9,400 16,500 13,450 9,520 23.80
7/8 2-3/4 12,800 22,300 18,200 12,800 32.20
1 3 16,000 29,000 23,690 16,790 41.80

1-1/8 3-1/2 21,000 36,450 29,780 21,040 52.60
1-1/4 4 26,000 44,700 36,570 25,870 64.60
1-3/8 4-1/4 31,000 53,800 43,900 31,050 77.70
1-1/2 4-3/4 37,000 63,700 52,000 36,800 92.00
1-5/8 5 43,000 74,400 60,700 42,900 107.00
1-3/4 5-1/2 49,600 86,000 70,260 49,700 124.00

2 6-1/4 64,000 110,700 90,400 64,000 160.00
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RECOMMENDED TYPICAL STREET MARKING
Notes:
1. Use the recommended abbreviations and

make your letters clear and concise.

2. Indicate bends, offsets, and/or dead ends.
Do not leave the other utility guessing.

3. Do not attempt to show more than
one utility at any one location.

4. For underground facilities not noted in
abbreviations, use symbols as necessary.
Be clear and concise.  Try not to
confuse with other abbreviations.

5. Pavement openings and street markings
made in city streets shall be identified by
utility with a triangle inside of which shall
be placed the utility code in four-inch
letters of the color set forth in the table
below.

6. Identification letter shall be placed adjacent
to street opening, or, on face of nearest curb,
in line with the cut.

7. Identification letter and color coding shall
also be used for marking existing utilities
in the street area.

Pavement Opening And
Street Marking Identification

Utility Sign Code Color
CATV TV Orange
City Light CL Red
Engineering
Maintenance E Green

Gas G Yellow
Metro Sewer D Green
Metro Transit M Brown

Petroleum O Yellow

Sewer Utility SU Green
Side Sewer SS Green
Steam S Yellow

Street Light SL Red

Telephone T Orange

Traffic Control TR Aluminum
Utility Permit UP Green

Water W Blue

Western Union WU Orange
du2-0.tif
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FULL LOAD CURRENTS IN AMPERES –
SINGLE-PHASE CIRCUITS

Full Load Current = (kVA x 1000) / Circuit Voltage

kVA CIRCUIT VOLTAGE
120 240 480 2400 4160 14760

3 25.0 12.5 6.25 1.25 0.72 0.20
5 41.7 20.8 10.4 2.08 1.20 0.34

10 83.3 41.7 20.8 4.17 2.40 0.68
15 125 62.5 31.3 6.25 3.61 1.02
25 208 104 52.1 10.4 6.01 1.69

37.5 313 156 78.1 15.6 9.01 2.54
50 417 208 104 20.8 12.0 3.39
75 625 313 156 31.3 18.0 5.08
100 833 417 208 41.7 24.0 6.78
167 1392 696 348 69.6 40.1 11.3
250 2083 1042 521 104 60.1 16.9
333 2775 1388 694 139 80.0 22.6
500 4167 2083 1042 208 120 33.9

FULL LOAD CURRENTS IN AMPERES –
THREE-PHASE CIRCUITS

Full Load Current = (kVA x 1000) / (  3 x Circuit Voltage)

kVA CIRCUIT VOLTAGE
208 240 480 2400 4160 13800 26400

9 25.0 21.7 10.8 2.17 1.25 0.38 0.20
15 41.6 36.1 18.0 3.61 2.08 0.63 0.33
30 83.3 72.2 36.1 7.22 4.16 1.26 0.66
45 125 108 54 10.8 6.25 1.88 0.98
75 208 180 90.2 18.0 10.4 3.14 1.64

112.5 312 271 135 27.1 15.6 4.71 2.46
150 416 361 180 36.1 20.8 6.28 3.28
225 625 541 271 54.1 31.2 9.41 4.92
300 833 722 361 72.2 41.6 12.6 6.56
500 1388 1203 601 120 69.4 20.9 10.9
750 2082 1804 902 180 104 31.4 16.4

1000 2776 2406 1203 241 139 41.8 21.9
1500 4164 3608 1804 361 208 62.8 32.8
2000 5551 4811 2406 481 278 83.7 43.7
2500 6939 6014 3007 601 347 105 54.7
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PHASE RELATIONS FOR CITY LIGHT SYSTEM

Principal Transformations

Voltage Diagrams
Nominal Supply

High Voltage
Nominal Circuit

Low Voltage
1-2 230 KV Y 115 KV Y Notes
1-3 230 KV Y 26.4 KV Y
2-3 115 KV Y 26.4 KV Y 1. The symbol “o” at the top of each
4-5 26.4 KV ∆ 4.3 KV Y diagram is the common point for
12-14 4.3 KV ∆ 208/120 V Y UG all diagrams on this drawing.
5-6 2.4 KV1 Ø 120/240 V OH
8-16 230 KV Y BPA 115 KV Y PS 2. Nominal voltages per Construction
1-10 230 KV Y 34.5 KV Y Guideline E1-4.1 / NGE-40
11-13 13.8 KV ∆ 480Y/277 V Y UG Voltage Zones.
11-14 13.8 KV ∆ 208/120 V Y
12-13 4.3 KV ∆ 480/277 V Y UG Tertiary winding required.
4-27 26.4 KV ∆ 13.2KV ∆ BOE 2
3-7 15 KV 1 Ø 120/240 V OH
4-24 26.4 KV ∆ 13.8 KV Y U of W
4-28 26.4 KV ∆ 13.8 KV Y
2-11 115 KV Y 13.2 KV ∆
4-22 26 KV ∆ 480Y/277 V
4-23 26 KV ∆ 208Y/120 V
3-13 26 KV Y 480Y/277 V
3-14 26 KV Y 208Y/120 V
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ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

VOLTAGE ZONES
Scope.  This design standard establishes preferred Seattle City Light Department voltages of alternating current supply
systems from generator to points of utilization.
Nominal Voltages are a common designation for all systems whose operating voltages lie within the same general voltage
class.  This design standard is in agreement with nominal voltages set forth in Seattle City Light Department Requirements for
Electric Service Connection and the electric rates ordinance, latest revision.
Design Criteria Voltage Zone is that range of normal load condition voltages which shall be used as the basis for all system
design and operation.
Tolerable Voltage Zone is that range of normal voltages which may be experienced under unfavorable conditions of design or
operation.  Where it is shown that voltages between the design and tolerable zone cause customer trouble, all reasonable
measures shall be taken to correct the situation.
These voltage zones shall not be construed as indicating system or individual customer regulation.
Except as modified herein, ANSI C84.1-1982, American National Standards for Electric Power Systems and Equipment-
Voltage Ratings (60 Hz) are applicable.

Voltage Zones (City Light Practice)

Design Criteria

Nominal Voltage
Tolerable
Minimum Minimum Maximum

Tolerable
Maximum System Point

120/240 Secondary 115/230 116/232 124/248 127/254 Service Entrance

208Y/120  Secondary 199Y/115 201Y/116 214Y/124 220Y/127 Service Entrance

240/480 Secondary 230/460 232/464 248/496 254/508 Service Entrance

480Y/277 Secondary 460Y/265 464Y/268 496Y/286 508Y/293 Service Entrance

4160Y/2400 Primary 4088Y/2360 4157Y/2400 4330Y/2500 4434Y/2560 Primary Customer

13,800 Primary
(Network Service only) 13,200 13,420 13,750 14,080 Primary Customer

C
us

to
m

er

26,400 Overhead 24,550 24,950 26,650 27,300 Primary Customer

4160Y/2400
Primary/Overhead 4088Y/2360 4157Y/2400 4330Y/2500 4434Y/2560 Primary of Distr.

Transformer

4330Y/2500
Sec. Network U.G. 4160Y/2400 4226Y/2440 4360Y/2520 4434Y/2560 Primary of Distr.

Transformer

13,800 Primary
Sec. Network U.G. 13,200 13,420 13,750 14,080 Primary of Distr.

Transformer

26,400Y/15,000
Primary O.H. 24,550Y/14,174 24,950Y/14,405 26,650Y/15,386 27,300Y/15,762 Primary of Distr.

Transformer

4160Y/2400
Overhead Primary 4088Y/2360 4226Y/2440 4330Y/2500 4434Y/2560 Distribution Sub. Bus,

Regulated

13,800 Primary
Sec. Network U.G. 13,200 13,420 13,750 14,080 Substation Bus

26,400 Distribution 24,550 24,950 26,650 27,300 Rec. Sub. Bus

115,000 Transmission 113,000 115,000 118,800 119,750 Rec. Sub. Bus

230,000 Transmission 215,000 229,000 239,000 242,000 Rec. Sub. Bus

Sy
st

em

230,000 Transmission 220,000 230,000 242,000 242,000 Station Bus, Generating
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E L E C T R I C A L  I N S U L A T I N G  O I L
S A M P L I N G  A N D  T E S T I N G  –  F L A T  G A P

I. General

The dielectric strength of oil is affected by the most minute traces of certain impurities, particularly water.  It is
important that the greatest care be taken in obtaining the samples and in handling them to avoid
contamination.  There have been low dielectric test results reported which, upon investigation, have been
found to have been largely a matter of carelessness in handling.  The following instructions must be followed
to assure accurate results.  Reference ANSI/IEEE C57.106-1977.

II. Sampling

A. Equipment

Sample bottles - The sample bottle shall be clear glass or approved plastic of at least 16 ounce capacity.
It must be clean and dry.  The bottle shall be thoroughly rinsed with kerosene or other hydrocarbon
solvent.  A low boiling point solvent shall not be used as its rapid evaporation may cool the container,
causing moisture condensation.

Caution:  Do not use natural rubber gaskets or stoppers.  The sulfur in the rubber will contaminate the
oil.

B. Procedure

Caution:  Do not draw samples of oil that are colder than the surrounding air. The oil will condense
moisture and contaminate the sample.  Do not draw samples in the rain or snow or when the relative
humidity exceeds 50%.

1. From drums or shipping containers:

a. Open the container, insert the thief and quickly empty the thief into the sample bottle.  Fill the
sample bottle.  Reseal the container and the sample bottle.  Deliver the sample to the testing area
as soon as possible.

b. Thoroughly clean and dry the sampling thief using the procedure for sample bottles shown in
paragraph A., above.

2. From the oil-filled equipment:

a. Draw enough oil from the chamber to wash any sediment from the drain valve and discard it.

b. Fill the sample bottle and remove it from the oil stream before closing the valve.  Seal the sample
bottle and deliver it to the testing area as soon as practical.

Note:  Every precaution should be taken to assure that the sample represents the actual condition
of the oil in the chamber and not that in the drain valve.

c. Visually examine the oil.  If the sample contains free water it is not suitable for dielectric test and the
sample and bottle should be discarded.  A second sample should be taken.  If free water still exists
in the sample, the oil in the apparatus should be replaced.
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III. Testing (ASTM D 877-82)

A. Equipment

The transformer and the source of supply of energy shall not be less than 1/2 kVA.  Regulation shall be so
controlled that the high tension testing voltage taken from the secondary of the testing transformer can be
raised gradually.  The rate of rise shall approximate 3,000 volts per second.  The voltage may be measured
by any approved method which gives root-mean-square values (rms).

Some protection is desirable to prevent excessive flow of current when breakdown of the oil takes place.

The test cup for holding the sample of oil shall be made of a material having a suitable dielectric strength.  It
must be insoluble in and unattacked by mineral oil and petroleum distillates and nonabsorbent as far as
moisture, mineral oil, and petroleum distillates are concerned.

The electrodes in the test cup between which the sample is tested shall be circular discs of polished brass or
copper, 1 inch in diameter, with square edges.  The electrodes shall be mounted in the test cup with their
axes horizontal and coincident, with a gap of 0.100 inch between their adjacent faces, and with tops of
electrodes about 1-1/4 inches below the top of the cup.  (A suitable test cup is shown in Figure 1 and portable
testing outfit in Figure 2.)

B. Adjust and Test the Equipment

1. Check the spacing of the electrodes.  Adjust to 0.100 inch and lock in place.

2. Clean the test cup with a dry hydrocarbon solvent such as kerosene or Stoddard solvent.

3. Fill the test cup with new, dry, filtered liquid of the type being tested.  Energize the tester and note the
breakdown level.  If it is less than 25 kV, reclean it.

Caution:  Evaporation of the solvent from the electrodes may chill them enough to cause moisture to
condense on them.

C. Testing the Oil

Note:  The temperature of the test cup and of the oil when tested shall be the same as that of the room,
which should be between 20° C and 30° C (68° and 86° F).  Testing at lower temperatures is likely to
give variable results.

1. Gently invert the sample bottle and swirl four or five times to mix any settled impurities.  DO NOT
SHAKE.

2. Rinse the test cup with the oil to be tested and discard the oil.

3. Fill the test cup immediately with the oil to a level 0.79 inch (20 mm or 25/32 inch) above the
electrodes.

4. Gently agitate the oil with a rocking motion of the cup and let set for three minutes.

5. Apply the voltage, increasing uniformly at 3,000 volts per second until breakdown.  Disregard any
momentary discharges across the gap.

6. Repeat Step 5 for each of five tests of the same sample and record the results.

Note:  When oil is tested in considerable quantity, one breakdown test shall be made on each of two fillings of
the test cup.  If neither breakdown is below the specified value, the oil may be considered satisfactory and
no further tests shall be required.  If either of the breakdowns is less than the specified value, a
breakdown shall be made on each of three additional fillings and test results analyzed in accordance with
Section E.
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D. Test Reports

1. The test report shall include the following. (See sample form attached.)

a. Source of oil sample and name of sampler.

b. Breakdown voltage for each test (5).

c. Average breakdown voltage.

d. Temperature of the oil being tested.

e. Date of the oil test.

f. Name of tester.

g. Location of testing area.

h. Validity of test (see Section E).

E. Validity of Test Data

1. Subtract the lowest kV reading from the highest kV reading and multiply the difference by 3.

2. If the above number is smaller than the next-to-lowest kV reading, the test is valid.

3. If the above number is equal to or larger than the next-to-lowest kV reading, the test is NOT valid.

Figure 1.  Oil or Fluid Test Cup Figure 2.  Portable Oil Testing Set
for Dielectric Test. 1/2 kVA 35,000 Volts.
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OIL TEST REPORT

Oil Sample from _________________________________________________________________________

___________________________________________by ________________________________________

Date _______________________________________Temperature ________________________________

Tested at_______________________________________________________________________________

Tested by ______________________________________________________________________________

______________________________________________________________________________________

Test No. ____________________________________Breakdown kV_______________________________

1 __________________________________________

2 __________________________________________

3 __________________________________________

4 __________________________________________

5 __________________________________________

Average _______________________________________kV Minimum acceptable avg. is 22 kV (26 kV system)

...........................................................................................................................................................................................................................................................................................................................................................................................................................................

VALIDITY CHECK

High _____________ minus Low ____________ =_____________

Multiplied by 3 =                                   *

Next-to-Low =                                       **

Test valid? Yes No
(** must be larger than * for test to be valid)
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ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

TEMPERATURE CONVERSION TABLE
From Fahrenheit to Celcius From Celcius to Fahrenheit

°F °C
-30 -34.45
-25 -31.67
-22 -30.00
-20 -28.89
-15 -26.11
-10 -23.34

-5 -20.56
-4 -20.00
0 -17.78
5 -15.00

10 -12.22
14 -10.00
15 -9.45
20 -6.67
25 -3.89
30 -1.11
32 0.00
35 1.67
40 4.44
45 7.22
50 10.00
55 12.78
60 15.56
65 18.33
68 20.00
70 21.11
75 23.89
80 26.67
85 29.45
86 30.00
90 32.22
95 35.00

98.6 37.00
100 37.78
104 40.00
105 40.56
110 43.34
115 46.11
120 48.89
122 50.00
125 51.67
130 54.45
135 57.23
140 60.00
145 62.78
150 65.56
155 68.34
160 71.12
165 73.89
170 76.67
175 79.45

°F °C
176 80.00
180 82.23
185 85.01
190 87.78
194 90.00
195 90.56
200 93.34
205 96.12
210 98.90

*212 100.00
215 101.67
220 104.45
225 107.23
230 110.00
235 112.79
240 115.56
245 118.34
248 120.00
250 121.12
255 123.90
260 126.68
265 129.45
266 130.00
270 132.23
275 135.01
280 137.79
284 140.00
285 140.57
290 143.34
295 146.12
300 148.90
302 150.00
310 154.46
320 160.00
330 165.57
338 170.00
340 171.12
350 176.68
356 180.00
360 182.24
370 187.79
374 190.00
380 193.35
392 200.00
400 204.46
410 210.00
420 215.57
428 220.00
430 221.13
440 226.68
446 230.00

°F °C
450 232.24
460 237.80
464 240.00
470 243.35
480 248.91
482 250.00
490 254.46
500 260.00
510 265.58
518 270.00
520 271.13
530 276.69
536 280.00
540 282.24
550 287.80
554 290.00
560 293.36
570 298.91
572 300.00
580 304.47
590 310.00
600 315.58
608 320.00
610 321.14
620 326.69
626 330.00
630 332.25
640 337.80
644 340.00
650 343.36
660 348.92
662 350.00
670 354.47
680 360.00
690 365.58
698 370.00
700 371.14
710 376.70
716 380.00
720 382.53
730 387.81
734 390.00
740 393.36
750 398.92
752 400.00
760 404.48
770 410.00
780 415.59
788 420.00
790 421.14
800 426.70

°F °C
806 430.00
810 432.26
820 437.81
824 440.00
830 443.37
840 448.92
842 450.00
850 454.48
860 460.00
870 465.59
878 470.00
880 471.15
890 476.70
896 480.00
900 482.26
910 487.82
914 490.00
920 493.37
930 498.93
932 500.00
940 504.48
950 510.00
960 515.60
968 520.00
970 521.15
980 526.71
986 530.00
990 532.26

1000 537.82
1004 540.00

* Boiling
temperature
of water

°C °F
-30 -22
-25 -13
-15 5
-10 14

-5 23
0 32
5 41

10 50
15 59
20 68
25 77
30 86
35 95

37.8 100
40 104
45 113
50 122
55 131
60 140
65 149
70 158
75 167
80 176
85 185
90 194

93.3 200
95 203

*100 212
105 221
110 230
115 239
120 248
125 257
130 266
135 275
140 284
145 293

148.9 300
150 302
155 311
160 320
165 329
170 338
175 347
180 356
185 365
190 374
195 383
200 392

204.5 400
205 401

°C °F
210 410
215 419
220 428
225 437
230 446
235 455
240 464
245 473
250 482
255 491
260 500
265 509
270 518
275 527
280 536
285 545
290 554
295 563
300 572
305 581
310 590
315 599

315.6 600
320 608
330 626
340 644
350 662
360 680
370 698

371.1 700
380 716
390 734
400 752
410 770
420 788

426.7 800
430 806
440 824
450 842
460 860
470 878
480 896

482.3 900
490 914
500 932
510 950
520 968
530 986

537.8 1000

Degrees Fahrenheit (°F) = (°C x 1.8) + 32 Degrees Centigrade (°C) = 0.556 x (°F – 32)
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Notes to Tables on Pages 2 through 5 

Application information and graphics may be found in Class 60 of the City Light Stock Catalog. 

In addition to information provided in the tables, the following attributes may be found in the general Material Standard 
6015.00 or the pertinent detailed Material Standard: 

 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Governing industry standards 

Normal, emergency overload, and short 
circuit operating temperatures 

Metallic shield dimensional properties 

Conductor diameter, minimum 

Conductor diameter, maximum 

Conductor, number of strands 

Conductor shield thickness, minimum point 

Insulation thickness, minimum point 

Insulation thickness, maximum point 

Insulation level 

Basic impulse level (BIL) 

Extruded insulation shield thickness, 
minimum point 

Extruded insulation shield thickness, 
maximum point 

Metallic shield cross-sectional area, 
minimum 

Jacket thickness, minimum point 

Jacket thickness, maximum point 

Special identification, if any 

Packaging information 

Approved suppliers 
 

Because medium voltage cable is a constantly evolving product, it is not practical to summarize all characteristics with 
100 percent accuracy.  For more accurate information, refer to the vintage of requirements used to purchase the 
product. 

Cited Material Standards may be current and up-to-date or cancelled.  In some cases, data is provided for historical 
purposes only.  In the following tables (pages 3 and 5), Material Standard numbers in gray indicates the document has 
been cancelled (rescinded).  See page 6 for a key relating current or last active Material Standard numbers to 
superseded numbers. 

A Stock Number does not imply a material item is in stock.  Refer to Passport for product availability. 

Non-stock cable, 35 kV, 1/C, 350 kcmil, Cu, compressed, for Seattle Center Opera House, installed circa 2002. 

Refer to Construction Guideline U1-4.11/NCI-60 for cable pulling calculations and work practices. 

Maximum sidewall pressure values provided by General Cable, 2003.  General Cable comments:  When dealing with 
sidewall pressure, the calculated tension on the cable assembly at the exit of a bend can not exceed the Maximum 
Pulling Tension limit of the cable. 

See page 6 for list of abbreviations used in tables. 
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Sort  Order  By Stock Number (Catalog ID)  

▼ 

 
 
Cable Assembly 

 
 
Conductor Insulation 

Stock 
Number 

Rated 
Circuit 
Voltage, 
kV 

Construc-
tion 

Size,  
AWG/ 
kcmil Alloy Temper Shape 

Nominal
Diameter, 
in. Type 

Nominal
Thick-
ness, 
mil 

Minimum 
Diameter, 
Over,  
in. 

1 2 3 4 5 6 7 8 9 10 11 
010128 15 3/C 500 Cu soft compact 0.736 EPR 175 1.13 
012098 28 1/C+1N 1/0 Al-1350 1/2 hard solid 0.325 TRXLP 280 0.88 
012099 28 1/C 350 Al-1350 3/4 hard compact 0.616 TRXLP 280 1.22 
012100 28 1/C 500 Cu soft compact 0.736 TRXLP 280 1.34 
012101 28 1/C 750 Cu soft compact 0.908 TRXLP 280 1.63 
012102 28 1/C 1000 Cu soft compact 1.060 TRXLP 280 1.67 
012735 15 3-1/C 500 Cu soft compressed 0.789 EPR 175 1.16 
601025 5 1/C 500 Al na class B 0.813 XLPE 90 na 
602025 28 1/C+1N 1/0 Al-1350 1/2 hard solid 0.325 TRXLP 280 0.88 
602027 28 1/C #1 Al 3/4 hard class B 0.332 XLPE 275 0.88 
602044 28 1/C 350 Al 3/4 hard class B 0.681 XLPE 275 1.23 
602119 28 1/C 750 Al na compact 0.908 XLPE 275 1.49 
613212 5 1/C #6 Cu soft compressed 0.178 TRXLP 90 0.37 
613222 5 1/C 350 Cu soft compressed 0.661 TRXLP 90 0.88 
613520 15 3/C 2/0 Cu soft compressed 0.405 XLPE 175 0.76 
613521 15 3/C 3/0 Cu soft compressed 0.456 TRXLP 175 0.84 
613522 15 3/C #1 Cu soft compressed 0.322 TRXLP 175 0.70 
613523 15 3/C #1 Cu soft compressed 0.322 TRXLP 175 0.70 
613526 15 3/C 3/0 Cu soft compressed 0.456 TRXLP 175 0.84 
613530 15 3/C 350 Cu soft compact 0.616 TRXLP 175 1.03 
613531 15 3/C 500 Cu soft sector na XLPE na na 
613532 15 3/C 500 Cu soft compact 0.736 XLPE na 1.14 
613533 15 3/C 750 Cu soft sector na XLPE na na 
613534 15 3/C 750 Cu soft compact 0.908 XLPE na 1.29 
613540 28 3/C+3G #1 Cu soft compressed 0.322 TRXLP 280 0.91 
613543 28 3/C+3G 350 Cu soft compact 0.616 TRXLP 280 1.23 
613613 28 1/C 350 Al na compact 0.616 XLPE na 1.23 
613615 28 1/C 500 Cu soft compact 0.736 XLPE na 1.35 
613618 28 1/C 750 Cu soft compact 0.908 XLPE 275 1.49 
613619 28 1/C 1000 Cu soft compact 1.060 XLPE na 1.68 
613645 28 1/C 500 Cu soft compressed 0.789 TRXLP 280 1.40 
613655 28 1/C 1000 Cu soft compressed 1.117 TRXLP 280 1.74 
623640 15 1/C 500 Cu soft compact 0.736 EPR 175 1.13 
623650 27 3-1/C+2N #8 Cu soft compressed 0.142 EPR 280 0.70 
623655 35 1/C 1000 Cu soft compact 1.060 TRXLP 420 1.97 
623660 35 1/C 750 Al 3/4 hard compact 0.908 XLPE 345 na 
623670 15 3-1/C 1000 Cu soft compressed 1.117 EPR 175 1.52 
974050 28 3/C 750 Cu soft sector na XLPE 280 na 
none* 35 1/C 350 Cu soft compressed 0.661 EPR 345 na 
* see notes 
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Cable Assembly 

Insulation 
Insulation 
Shield Jacket 

 
  ▼ 

Nom. 
Dia. 
Over, 
in. 

Max. 
Dia.  
Over, 
in. Type Material 

Typical 
Dia.  
Over,  
in. 

Max. 
Dia. 
Over,  
in. 

Weight 
per 
Foot, 
lbs. 

Max. 
Sidewall 
Pressure, 
lbs./ft. of 
Bend 
Radius 

Max. 
Pulling 
Tension, 
lbs. 

Typical 
Appli-
cation 

Material 
Standard 
Number 

Stock 
Number

12 13 14 15 16 17 18 19 20 21 22 23 
1.14 1.19 tape LLDPE 2.85 2.92 6.8 1,500 8,000 NET 6025.10 010128 
0.93 0.97 RW/CN LLDPE 1.27 1.35 0.8 1,500 634 URD 6020.06 012098 
1.25 1.28 FS LLDPE 1.48 1.57 1.2 1,500 2,100 URD 6020.07 012099 
1.37 1.40 FS LLDPE 1.62 1.70 2.5 1,500 4,000 URD 6020.07 012100 
1.69 1.73 FS LLDPE 1.88 2.00 3.5 1,500 6,000 URD 6020.07 012101 
1.70 1.73 FS LLDPE 2.03 2.10 4.4 1,500 8,000 URD 6020.07 012102 
1.19 1.21 FS LLDPE 3.02 3.34 6.7 1,500 na NET 6025.60 012735 
na na DW PVC na 1.15 1.4 1,000 3,000 URD 6010.2 601025 
0.93 0.97 RW/CN bare 1.02 1.30 0.6 750 423 URD 6020.03 602025 
0.93 0.98 RW/CN bare na na na 750 502 URD 6020.2 602027 
1.30 1.38 RW/CN bare 1.50 na na 750 2,100 URD 6020.2 602044 
1.55 1.59 DW PVC 1.90 2.01 na 1,000 4,500 URD 6021.1 602119 
0.42 0.45 tape LLDPE or PP na 0.67 0.2 1,500 210 URD 6010.20 613212 
0.91 0.94 tape LLDPE or PP 1.16 1.20 1.5 1,500 2,800 URD 6010.20 613222 
na 0.84 tape armored na na na na na NET none 613520 
0.85 0.90 tape armored na 2.55 6.8 na na NET 6020.20 613521 
0.74 0.76 tape armored na 2.25 na na na NET 6020.20 613522 
0.74 0.76 tape LLDPE 2.10 2.25 2.1 1,500 1,339 NET 6020.01 613523 
0.85 0.90 tape LLDPE 2.35 2.45 3.3 1,500 2,685 NET 6020.01 613526 
1.03 1.05 tape LLDPE 2.61 2.85 5.4 1,500 5,600 NET 6020.01 613530 
na na tape LLDPE na na 9.6 na na NET 6020.01 613531 
1.15 1.15 tape LLDPE or PP 2.80 3.15 7.1 1,500 8,000 NET 6020.01 613532 
na na tape LLDPE or PP na na na na na NET 6020.01 613533 
1.34 1.39 tape LLDPE 3.44 3.65 10.2 1,500 12,000 NET 6020.01 613534 
0.94 0.97 tape LLDPE 2.60 2.65 3.2 1,500 1,339 NET 6020.05 613540 
1.25 1.28 tape LLDPE 3.33 3.45 6.7 1,500 5,600 NET 6020.05 613543 
1.24 1.29 DW PVC 1.55 1.75 1.2 1,000 2,100 URD none 613613 
1.37 1.41 DW PVC 1.70 1.80 2.7 1,000 4,000 URD 6020.4 613615 
1.55 1.59 DW PVC 1.90 2.05 3.5 1,000 6,000 URD 6021.1 613618 
1.71 1.74 DW PVC 2.09 2.20 4.3 1,000 8,000 URD none 613619 
1.44 1.46 FS LLDPE 1.75 1.95 2.6 1,500 4,000 URD 6020.14 613645 
1.76 1.80 FS LLDPE 2.15 2.40 4.6 1,500 8,000 URD 6020.14 613655 
1.16 1.19 tape PVC 1.50 1.60 2.5 1,500 4,000 NET 6025.70 623640 
0.77 0.79 tape PVC na na 1.6 na na NET none 623650 
1.99 2.03 tape LLDPE 2.43 2.45 4.7 1,500 8,000 special 6236.60 623655 
1.66 na DW PVC 2.07 na na 1,000 4,500 URD 6236.5 623660 
1.54 1.58 FS LLDPE 3.94 4.29 12.8 1,500 16,000 NET 6025.60 623670 
na na tape na na 3.65 na na na NET 6020.0 974050 
na na tape PVC 1.71 na 2.2 1,000 2,800 special none none 
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Sort  Order  By Voltage and Conductor  Size 
 1st 

▼ 
Cable Assembly 

2nd 
▼ 
Conductor Insulation 

Stock 
Number 

Rated 
Circuit 
Voltage, 
kV 

Construc-
tion 

Size,  
AWG/ 
kcmil Alloy Temper Shape 

Nominal
Diameter, 
in. Type 

Nominal
Thick-
ness, 
mil 

Minimum 
Diameter, 
Over,  
in. 

1 2 3 4 5 6 7 8 9 10 11 
613212 5 1/C #6 Cu soft compressed 0.178 TRXLP 90 0.37 
613222 5 1/C 350 Cu soft compressed 0.661 TRXLP 90 0.88 
601025 5 1/C 500 Al na class B 0.813 XLPE 90 na 
613522 15 3/C #1 Cu soft compressed 0.322 TRXLP 175 0.70 
613523 15 3/C #1 Cu soft compressed 0.322 TRXLP 175 0.70 
613520 15 3/C 2/0 Cu soft compressed 0.405 XLPE 175 0.76 
613521 15 3/C 3/0 Cu soft compressed 0.456 TRXLP 175 0.84 
613526 15 3/C 3/0 Cu soft compressed 0.456 TRXLP 175 0.84 
613530 15 3/C 350 Cu soft compact 0.616 TRXLP 175 1.03 
613531 15 3/C 500 Cu soft sector na XLPE na na 
010128 15 3/C 500 Cu soft compact 0.736 EPR 175 1.13 
613532 15 3/C 500 Cu soft compact 0.736 XLPE na 1.14 
623640 15 1/C 500 Cu soft compact 0.736 EPR 175 1.13 
012735 15 3-1/C 500 Cu soft compressed 0.789 EPR 175 1.16 
613533 15 3/C 750 Cu soft sector na XLPE na na 
613534 15 3/C 750 Cu soft compact 0.908 XLPE na 1.29 
623670 15 3-1/C 1000 Cu soft compressed 1.117 EPR 175 1.52 
623650 27 3-1/C+2N #8 Cu soft compressed 0.142 EPR 280 0.70 
602027 28 1/C #1 Al 3/4 hard class B 0.332 XLPE 275 0.88 
613540 28 3/C+3G #1 Cu soft compressed 0.322 TRXLP 280 0.91 
602025 28 1/C+1N 1/0 Al-1350 1/2 hard solid 0.325 TRXLP 280 0.88 
012098 28 1/C+1N 1/0 Al-1350 1/2 hard solid 0.325 TRXLP 280 0.88 
602044 28 1/C 350 Al 3/4 hard class B 0.681 XLPE 275 1.23 
012099 28 1/C 350 Al-1350 3/4 hard compact 0.616 TRXLP 280 1.22 
613613 28 1/C 350 Al na compact 0.616 XLPE na 1.23 
613543 28 3/C+3G 350 Cu soft compact 0.616 TRXLP 280 1.23 
012100 28 1/C 500 Cu soft compact 0.736 TRXLP 280 1.34 
613615 28 1/C 500 Cu soft compact 0.736 XLPE na 1.35 
613645 28 1/C 500 Cu soft compressed 0.789 TRXLP 280 1.40 
602119 28 1/C 750 Al na compact 0.908 XLPE 275 1.49 
613618 28 1/C 750 Cu soft compact 0.908 XLPE 275 1.49 
974050 28 3/C 750 Cu soft sector na XLPE 280 na 
012101 28 1/C 750 Cu soft compact 0.908 TRXLP 280 1.63 
012102 28 1/C 1000 Cu soft compact 1.060 TRXLP 280 1.67 
613619 28 1/C 1000 Cu soft compact 1.060 XLPE na 1.68 
613655 28 1/C 1000 Cu soft compressed 1.117 TRXLP 280 1.74 
none* 35 1/C 350 Cu soft compressed 0.661 EPR 345 na 
623660 35 1/C 750 Al 3/4 hard compact 0.908 XLPE 345 na 
623655 35 1/C 1000 Cu soft compact 1.060 TRXLP 420 1.97 
* see notes 
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Cable Assembly 

Insulation 
Insulation 
Shield Jacket 

 

Nom. 
Dia. 
Over, 
in. 

Max. 
Dia.  
Over, 
in. Type Material 

Typical 
Dia.  
Over,  
in. 

Max. 
Dia. 
Over,  
in. 

Weight 
per 
Foot, 
lbs. 

Max. 
Sidewall 
Pressure, 
lbs./ft. of 
Bend 
Radius 

Max. 
Pulling 
Tension, 
lbs. 

Typical 
Appli-
cation 

Material 
Standard 
Number 

Stock 
Number

12 13 14 15 16 17 18 19 20 21 22 23 
0.42 0.45 tape LLDPE or PP na 0.67 0.2 1,500 210 URD 6010.20 613212 
0.91 0.94 tape LLDPE or PP 1.16 1.20 1.5 1,500 2,800 URD 6010.20 613222 
na na DW PVC na 1.15 1.4 1,000 3,000 URD 6010.2 601025 
0.74 0.76 tape armored na 2.25 na na na NET 6020.20 613522 
0.74 0.76 tape LLDPE 2.10 2.25 2.1 1,500 1,339 NET 6020.01 613523 
na 0.84 tape armored na na na na na NET none 613520 
0.85 0.90 tape armored na 2.55 6.8 na na NET 6020.20 613521 
0.85 0.90 tape LLDPE 2.35 2.45 3.3 1,500 2,685 NET 6020.01 613526 
1.03 1.05 tape LLDPE 2.61 2.85 5.4 1,500 5,600 NET 6020.01 613530 
na na tape LLDPE na na 9.6 na na NET 6020.01 613531 
1.14 1.19 tape LLDPE 2.85 2.92 6.8 1,500 8,000 NET 6025.10 010128 
1.15 1.15 tape LLDPE or PP 2.80 3.15 7.1 1,500 8,000 NET 6020.01 613532 
1.16 1.19 tape PVC 1.50 1.60 2.5 1,500 4,000 NET 6025.70 623640 
1.19 1.21 FS LLDPE 3.02 3.34 6.7 1,500 na NET 6025.60 012735 
na na tape LLDPE or PP na na na na na NET 6020.01 613533 
1.34 1.39 tape LLDPE 3.44 3.65 10.2 1,500 12,000 NET 6020.01 613534 
1.54 1.58 FS LLDPE 3.94 4.29 12.8 1,500 16,000 NET 6025.60 623670 
0.77 0.79 tape PVC na na 1.6 na na NET none 623650 
0.93 0.98 RW/CN bare na na na 750 502 URD 6020.2 602027 
0.94 0.97 tape LLDPE 2.60 2.65 3.2 1,500 1,339 NET 6020.05 613540 
0.93 0.97 RW/CN bare 1.02 1.30 0.6 750 423 URD 6020.03 602025 
0.93 0.97 RW/CN LLDPE 1.27 1.35 0.8 1,500 634 URD 6020.06 012098 
1.30 1.38 RW/CN bare 1.50 na na 750 2,100 URD 6020.2 602044 
1.25 1.28 FS LLDPE 1.48 1.57 1.2 1,500 2,100 URD 6020.07 012099 
1.24 1.29 DW PVC 1.55 1.75 1.2 1,000 2,100 URD none 613613 
1.25 1.28 tape LLDPE 3.33 3.45 6.7 1,500 5,600 NET 6020.05 613543 
1.37 1.40 FS LLDPE 1.62 1.70 2.5 1,500 4,000 URD 6020.07 012100 
1.37 1.41 DW PVC 1.70 1.80 2.7 1,000 4,000 URD 6020.4 613615 
1.44 1.46 FS LLDPE 1.75 1.95 2.6 1,500 4,000 URD 6020.14 613645 
1.55 1.59 DW PVC 1.90 2.01 na 1,000 4,500 URD 6021.1 602119 
1.55 1.59 DW PVC 1.90 2.05 3.5 1,000 6,000 URD 6021.1 613618 
na na tape na na 3.65 na na na NET 6020.0 974050 
1.69 1.73 FS LLDPE 1.88 2.00 3.5 1,500 6,000 URD 6020.07 012101 
1.70 1.73 FS LLDPE 2.03 2.10 4.4 1,500 8,000 URD 6020.07 012102 
1.71 1.74 DW PVC 2.09 2.20 4.3 1,000 8,000 URD none 613619 
1.76 1.80 FS LLDPE 2.15 2.40 4.6 1,500 8,000 URD 6020.14 613655 
na na tape PVC 1.71 na 2.2 1,000 2,800 special none none 
1.66 na DW PVC 2.07 na na 1,000 4,500 URD 6236.5 623660 
1.99 2.03 tape LLDPE 2.43 2.45 4.7 1,500 8,000 special 6236.60 623655 
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Abbreviations Used in Tables 

1/C  Single conductor with 
metallic shield 

1/C+N  Phase conductor with 
neutral, also known as 
a two conductor cable 

3/C  Three conductors 
under a single jacket 

3/C+3G  Three conductors and 
three (bare) ground 
conductors under one 
jacket 

3-1/C  Three single 
conductors twisted 

3-1/C+2N  Three single 
conductors and two 
(bare) neutral 
conductors, twisted 

DW  Drain wire metallic 
shield 

EPR  Ethylene propylene 
rubber 

FS  Flat strap metallic 
shield 

LLDPE  Linear low density 
polyethylene 

na  Not applicable or not 
available 

PP  Polypropylene 
PVC  Polyvinyl chloride 
RW/CN  Round wire concentric 

neutral 
TRXLPE  Tree retardant, 

crosslinked 
polyethylene 

 
 

Key -- Relating Current SCL Material 
Standard Numbers to Numbers 
Superseded in 2007 or Before 
 

Current or  
Last Active 
Matl. Std.  
Number 

Superseded  
Matl. Std.  
Number 

6010.20 6010.2 

6020.0 6020.0 

6020.01 6020.1 

6020.03 6020.3 

6020.05 6020.5 

6020.06 6020.6 

6020.07 6020.7 

6020.14 6020.14 

6020.20 6020.2 

6020.4 6020.4 

6021.1 6021.1 

6025.10 6025.1 

6025.60 6025.6 

6025.70 none 

6236.5 6236.5 

6236.60 6236.6 

 
Note: Material Standard numbers 
in gray indicate cancelled status. 
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P R O P E R T I E S  O F  6 0 0  V O L T  A N D  W E A T H E R - P R O O F  C A B L E S  
 

Notes to Tables on Pages 2 through 5 

Application information and graphics may be found in Class 60 of the City Light Stock Catalog. 

Conductor diameters may vary widely due to the variety of conductor shapes (compact, compressed, unilay, 
combination unilay, single input wire, etc.) allowed by standard; a 4/0 connector should still be expected to work 
with a 4/0 conductor. 

In addition to information provided in the tables, the following attributes may be found in the pertinent Material 
Standard: 

 
• 

• 
• 

• 
• 
• 
• 
• 

Code words as assigned by the 
Aluminum Association 
Governing industry standards 
Normal, emergency overload, and short 
circuit operating temperatures 

Insulation thickness, minimum point 
Insulation thickness, maximum point 
Special identification, if any 
Packaging information 
Approved suppliers 

 
Refer to Construction Guideline U1-4.11/NCI-60 for cable pulling calculations and work practices. 

 

Abbreviations and Terminology Used in Tables 
1/C ..............................Single conductor 

1350-H19 .....................Aluminum 1350, extra hard (known as EC aluminum prior to 1972) 

6/1 ACSR ....................Aluminum conductor, steel reinforced (six strands aluminum, one strand steel) 

8000 ............................Aluminum 8000 series 

active ..........................Material Standards are up-to-date and cable can be ordered through the warehouse.  
Note:  A Stock Number does not imply a material item is in stock.  Consult Passport for 
availability. 

copper ........................Copper, soft drawn 

LLDPE ........................Linear low density polyethylene 

na ................................Not applicable or not available 

quad ...........................Three phase conductors plus one full (or reduced) neutral, twisted 

triplex .........................Two phase conductors plus one full (or reduced) neutral, twisted 

unsupported ..............Material Standards are no longer maintained.  Data is provided for historical purposes.  
Product may or may not be available. 

USE-2 .........................A letter designation defined by UL for a particular application 

USE-2-RHH-RHW-2 ...A letter designation defined by UL for a particular application 

XHHW .........................A letter designation defined by UL for a particular application 

XLPE ..........................Cross-linked polyethylene 
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Sort  Order  By Stock Number 

Cable Assembly Phase Conductor Neutral 
 

   ▼ 
Stock 
Number Status 

Rated 
Voltage,  
V 

Construc-
tion 

Nominal 
Diameter,  
in. 

Size,  
AWG/  
kcmil Alloy 

Size,  
AWG/ 
kcmil 

1 2 3 4 5 6 7 8 

012580 active 600 triplex 0.95 1/0 1350-H19 2 

600318 active none 1/C 0.63 4/0 1350-H19 na 

600664 active 600 triplex 0.95 1/0 1350-H19 2 

600669 active 600 triplex 1.26 4/0 1350-H19 2/0 

600672 active 600 triplex 0.75 2 1350-H19 4 

600673 active 600 triplex 0.75 2 1350-H19 4 

600734 active 600 quad 0.87 2 1350-H19 2 

600735 active 600 quad 1.12 1/0 1350-H19 1/0 

600738 active 600 quad 1.49 4/0 1350-H19 4/0 

600741 active 600 quad na 350 1350-H19 4/0 

601007 unsupported 600 1/C 0.45 1 8000 na 

601011 active 600 1/C 0.69 4/0 8000 na 

601014 active 600 1/C 0.88 350 8000 na 

601015 active 600 1/C 1.01 500 8000 na 

601016 active 600 1/C 1.20 750 8000 na 

601018 active 600 1/C 1.07 750 8000 na 

605040 active 600 triplex 1.47 4/0 1350-H19 or 8000 2/0 

605076 active 600 triplex 1.85 350 1350-H19 or 8000 4/0 

605084 active 600 triplex 2.12 500 1350-H19 or 8000 350 

605142 active 600 quad 1.82 4/0 1350-H19 or 8000 2/0 

605176 active 600 quad 2.31 350 1350-H19 or 8000 4/0 

605186 active 600 quad na 500 1350-H19 or 8000 350 

613730 active 600 1/C 0.43 2 copper na 

613732 unsupported 600 1/C 0.55 1/0 copper na 

613733 active 600 1/C 0.59 2/0 copper na 

613734 unsupported 600 1/C 0.65 3/0 copper na 

613735 active 600 1/C 0.71 4/0 copper na 

613736 active 600 1/C 0.79 250 copper na 

613737 unsupported 600 1/C 0.84 300 copper na 

613738 active 600 1/C 0.89 350 copper na 

613740 active 600 1/C 1.03 500 copper na 

613743 active 600 1/C 1.24 750 copper na 

640450 active 600 triplex 0.51 8 copper 8 
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Neutral Jacket Cable Assembly 

Alloy 

Rated Strength, 
Messenger, 
lbs. Material 

Weight  
per Foot, 
lbs. 

Special  
Marking 

Applica-
tion 

Material 
Standard 
Number 

 

   ▼ 
Stock 
Number 

9 10 11 12 13 14 15 16 

6/1 ACSR 2,850 XLPE 0.39 none OH 6007.5 012580 
na 3,450 LLDPE 0.25 none OH 6005.1 600318 
6/1 ACSR 2,850 XLPE 0.39 none OH 6007.5 600664 
6/1 ACSR 5,300 XLPE 0.73 none OH 6007.5 600669 
6/1 ACSR 1,860 XLPE 0.24 none OH 6007.5 600672 
6/1 ACSR 1,860 XLPE 0.24 none OH 6007.5 600673 
6/1 ACSR 2,850 XLPE 0.37 none OH 6007.5 600734 
6/1 ACSR 4,380 XLPE 0.58 none OH 6007.5 600735 
6/1 ACSR 8,350 XLPE 1.09 none OH 6007.5 600738 
6/1 ACSR 8,350 XLPE 1.59 none OH 6007.5 600741 
na na XLPE 0.14 UL-XHHW UG none 601007 
na na XLPE 0.26 USE-2-RHH-RHW-2 UG 6010.10 601011 
na na XLPE 0.42 USE-2-RHH-RHW-2 UG 6010.10 601014 
na na XLPE 0.59 USE-2-RHH-RHW-2 UG 6010.10 601015 
na na XLPE 0.86 USE-2-RHH-RHW-2 UG 6010.10 601016 
na na XLPE 0.83 UL-XHHW UG 6009.0 601018 
na na XLPE 0.73 USE-2 UG 6010.10 605040 
na na XLPE 1.16 USE-2 UG 6010.10 605076 
na na XLPE 1.70 USE-2 UG 6010.10 605084 
na na XLPE 1.02 USE-2 UG 6010.10 605142 
na na XLPE 1.64 USE-2 UG 6010.10 605176 
na na XLPE 2.40 USE-2 UG 6010.10 605186 
na na XLPE 0.27 USE-2-RHH-RHW-2 UG 6010.0 613730 
na na XLPE 0.43 USE-2-RHH-RHW-2 UG 6010.0 613732 
na na XLPE 0.54 USE-2-RHH-RHW-2 UG/OH 6010.0 613733 
na na XLPE 0.67 USE-2-RHH-RHW-2 UG 6010.0 613734 
na na XLPE 0.71 USE-2-RHH-RHW-2 UG 6010.0 613735 
na na XLPE 1.00 USE-2-RHH-RHW-2 UG 6010.0 613736 
na na XLPE 1.19 USE-2-RHH-RHW-2 UG 6010.0 613737 
na na XLPE 1.38 USE-2-RHH-RHW-2 UG 6010.0 613738 
na na XLPE 1.67 USE-2-RHH-RHW-2 UG 6010.0 613740 
na na XLPE 2.47 USE-2-RHH-RHW-2 UG 6010.0 613743 
copper na XLPE 0.17 XHHW UG 6404.50 640450 
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Sort  Order  By Standard Number and Conductor  Size  

Cable Assembly 

2nd 

▼ 
Phase Conductor Neutral 

Stock 
Number Status 

Rated 
Voltage,  
V 

Construc-
tion 

Nominal 
Diameter,  
in. 

Size,  
AWG/  
kcmil Alloy 

Size,  
AWG/ 
kcmil 

1 2 3 4 5 6 7 8 

601007 unsupported 600 1/C 0.45 1 8000 na 

600318 active none 1/C 0.63 4/0 1350-H19 na 

600672 active 600 triplex 0.75 2 1350-H19 4 

600673 active 600 triplex 0.75 2 1350-H19 4 

600734 active 600 quad 0.87 2 1350-H19 2 

012580 active 600 triplex 0.95 1/0 1350-H19 2 

600664 active 600 triplex 0.95 1/0 1350-H19 2 

600735 active 600 quad 1.12 1/0 1350-H19 1/0 

600669 active 600 triplex 1.26 4/0 1350-H19 2/0 

600738 active 600 quad 1.49 4/0 1350-H19 4/0 

600741 active 600 quad na 350 1350-H19 4/0 

601018 active 600 1/C 1.07 750 8000 na 

613730 active 600 1/C 0.43 2 copper na 

613732 unsupported 600 1/C 0.55 1/0 copper na 

613733 active 600 1/C 0.59 2/0 copper na 

613734 unsupported 600 1/C 0.65 3/0 copper na 

613735 active 600 1/C 0.71 4/0 copper na 

613736 active 600 1/C 0.79 250 copper na 

613737 unsupported 600 1/C 0.84 300 copper na 

613738 active 600 1/C 0.89 350 copper na 

613740 active 600 1/C 1.03 500 copper na 

613743 active 600 1/C 1.24 750 copper na 

601011 active 600 1/C 0.69 4/0 8000 na 

605040 active 600 triplex 1.47 4/0 1350-H19 or 8000 2/0 

605142 active 600 quad 1.82 4/0 1350-H19 or 8000 2/0 

601014 active 600 1/C 0.88 350 8000 na 

605076 active 600 triplex 1.85 350 1350-H19 or 8000 4/0 

605176 active 600 quad 2.31 350 1350-H19 or 8000 4/0 

601015 active 600 1/C 1.01 500 8000 na 

605084 active 600 triplex 2.12 500 1350-H19 or 8000 350 

605186 active 600 quad na 500 1350-H19 or 8000 350 

601016 active 600 1/C 1.20 750 8000 na 

640450 active 600 triplex 0.51 8 copper 8 
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Neutral Jacket Cable Assembly 

Alloy 

Rated Strength, 
Messenger, 
lbs. Material 

Weight  
per Foot, 
lbs. 

Special  
Marking 

Applica-
tion 

 1st 

▼ 
Material 
Standard 
Number 

Stock 
Number 

9 10 11 12 13 14 15 16 

na na XLPE 0.14 UL-XHHW UG none 601007 
na 3,450 LLDPE 0.25 none OH 6005.1 600318 
6/1 ACSR 1,860 XLPE 0.24 none OH 6007.5 600672 
6/1 ACSR 1,860 XLPE 0.24 none OH 6007.5 600673 
6/1 ACSR 2,850 XLPE 0.37 none OH 6007.5 600734 
6/1 ACSR 2,850 XLPE 0.39 none OH 6007.5 012580 
6/1 ACSR 2,850 XLPE 0.39 none OH 6007.5 600664 
6/1 ACSR 4,380 XLPE 0.58 none OH 6007.5 600735 
6/1 ACSR 5,300 XLPE 0.73 none OH 6007.5 600669 
6/1 ACSR 8,350 XLPE 1.09 none OH 6007.5 600738 
6/1 ACSR 8,350 XLPE 1.59 none OH 6007.5 600741 
na na XLPE 0.83 UL-XHHW UG 6009.0 601018 
na na XLPE 0.27 USE-2-RHH-RHW-2 UG 6010.0 613730 
na na XLPE 0.43 USE-2-RHH-RHW-2 UG 6010.0 613732 
na na XLPE 0.54 USE-2-RHH-RHW-2 UG/OH 6010.0 613733 
na na XLPE 0.67 USE-2-RHH-RHW-2 UG 6010.0 613734 
na na XLPE 0.71 USE-2-RHH-RHW-2 UG 6010.0 613735 
na na XLPE 1.00 USE-2-RHH-RHW-2 UG 6010.0 613736 
na na XLPE 1.19 USE-2-RHH-RHW-2 UG 6010.0 613737 
na na XLPE 1.38 USE-2-RHH-RHW-2 UG 6010.0 613738 
na na XLPE 1.67 USE-2-RHH-RHW-2 UG 6010.0 613740 
na na XLPE 2.47 USE-2-RHH-RHW-2 UG 6010.0 613743 
na na XLPE 0.26 USE-2-RHH-RHW-2 UG 6010.10 601011 
na na XLPE 0.73 USE-2 UG 6010.10 605040 
na na XLPE 1.02 USE-2 UG 6010.10 605142 
na na XLPE 0.42 USE-2-RHH-RHW-2 UG 6010.10 601014 
na na XLPE 1.16 USE-2 UG 6010.10 605076 
na na XLPE 1.64 USE-2 UG 6010.10 605176 
na na XLPE 0.59 USE-2-RHH-RHW-2 UG 6010.10 601015 
na na XLPE 1.70 USE-2 UG 6010.10 605084 
na na XLPE 2.40 USE-2 UG 6010.10 605186 
na na XLPE 0.86 USE-2-RHH-RHW-2 UG 6010.10 601016 
copper na XLPE 0.17 XHHW UG 6404.50 640450 
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M A P P I N G  S Y M B O L S  –  O B S O L E T E  

N o t  t o  b e  u s e d  f o r  n e w  c o n s t r u c t i o n .  
 

 1/4 SECTION PRIMARY DISTRIBUTION DIAGRAM FACILITIES LOCATION MAP 

VAULTS, PADS & 
TRANSCLOSURES, 
MANHOLES 

   

HANDHOLE  
SAME AS ABOVE  

TERMINAL BOX NOT SHOWN NOT SHOWN  

POLE    

PRIMARY 
TERMINAL POLE 

   

SECONDARY 
TERMINAL POLE 

 
NOT SHOWN 

 

UNDERGROUND 
STREETLIGHT 

 
NOT SHOWN  

OVERHEAD 
SWITCH 

  
NOT SHOWN 

UNDERGROUND 
SWITCH 

  

NOT SHOWN 

FAULT INDICATOR NOT SHOWN  NOT SHOWN 

JUNCTION BOX 
200 Amp DB & LB 

600 Amp DB 

  
NOT SHOWN 
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N o t  t o  b e  u s e d  f o r  n e w  c o n s t r u c t i o n .  

 
 1/4 SECTION PRIMARY DISTRIBUTION DIAGRAM FACILITIES LOCATION MAP 

SUBMERSIBLE 
LIMITER NOT SHOWN 

 
NOT SHOWN 

TRANSFORMER    

PRIMARY CABLE    

SECONDARY 
CABLE 

 

NOT SHOWN 

 

CONDUIT 

NOT SHOWN NOT SHOWN 

 

200 AMP 
DEADBREAK 
ELBOW  
(no symbol) 

NOT SHOWN 

 
NOT SHOWN 

200 AMP 
LOADBREAK 
ELBOW NOT SHOWN 

 

NOT SHOWN 

STRAIGHT SPLICE 
(600 A or 200 A) NOT SHOWN 

 
NOT SHOWN 

200 A  
IN-LINE JUNCTION NOT SHOWN 

 
NOT SHOWN 

ELBOW ON 
PARKING STAND 

  
NOT SHOWN 

200 AMP T’s 
NOT SHOWN 

 

NOT SHOWN 

600 AMP ELBOW 

NOT SHOWN 

 

NOT SHOWN 
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G U I D E  F O R  H I G H  D C  V O L T A G E  F I E L D  T E S T I N G  O F  
I N S U L A T E D  P O W E R  C A B L E  

 
1. PREFACE 
 
 Although factory tests normally assure initial quality and condition, insulated cables are subject, during shipment, 

installation, and operation, to influences which shorten the useful life of the insulation and other components of the 
cable.  As a result, there is a need for some method of testing or inspection after installation and during its operating life 
to determine its suitability for continued services and/or initiate suitable maintenance procedures. 

 
2. PURPOSE OF GUIDE 
 
 2.1  To provide uniform procedures for performing high DC voltage acceptance tests on power cables (including 

accessories) in the field. 
 
 2.2  Provide guidelines for evaluation of the test results. 
 
 2.3  Define terms which have specific meaning in the guide. 
 
3. SCOPE 
 
 3.1  This guide presents suggested procedures and test voltage values for acceptance and maintenance testing of 

power cable systems with high DC voltages. 
 
 3.2  The guide applies to all types of insulated cable systems above 2,000 volts and is intended primarily for the 

transmission or distribution of power. 
 
 3.3  It is recognized that these procedures and tests may be applied to cables outside this scope and information of 

some value may be obtained from the test. 
 
4. DEFINITIONS AND TERMINOLOGY 
 
 4.1  BIL 
 
   Basic Impulse Insulation Level - Impulse voltage which electrical equipment is required to withstand without 

failure or disruptive discharge, when tested under specified conditions of temperature and humidity.  Basic 
impulse levels are designated in terms of the crest voltage of 1.2 x 50 microseconds full wave impulse voltage 
test. 

 
 4.2  Current 
 
 Absorption Current - Current resulting form charge absorbed in the dielectric as a result of polarization. 
 
 Capacitance Current - Current flow which charges the capacitor formed by the geometric capacitance of the 
 cable under test. 
 
 Conduction (Leakage) Current of the Cable Insulation - Current flow resulting from conduction through the 

insulating medium or over surfaces (such as terminations).  Corona discharge from energized elements will be 
indicated as conduction current, though technically it is not a conduction component. 

 
 Direct Current (DC) - Unidirectional current, as used in this guide, denotes a practically nonpulsating current. 
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4.3 Voltage 
 
 Rated Voltage - The rated voltage is expressed in terms of phase-to-phase voltage of a three-phase system 

and√3 times the voltage to ground for a single-phase system. 
 
 High DC Voltage - A DC voltage above 5,000 volts supplied by test equipment. 
 
 4.4  Field 
 
 The term "field" or "in the field" refers generally to apparatus installed in operating position.  However, it may 

include material not yet installed or material that has been removed from its operating environment. 
 
 4.5  Cable Accessories 
 
 Those components of a cable system which cannot be readily disconnected from the cable and will be subjected 

to the test voltage. 
 
 4.6  Tests 
 
 Proof Test - A test of the insulation of a cable system made to determine if the electrical strength of the insulation 

is above a minimum value. 
 
 Withstand Test - A test made by applying a specified potential to a circuit for a specified time. 
 
 Acceptance Test - A test made after installation but before the cable is energized.  This test is intended to detect 

shipping or installation damage and defects in workmanship on splicing and terminations. 
 
 Maintenance Test - A test to detect deterioration of the system. 
 
5. GENERAL CONSIDERATIONS 
 
 5.1  Environmental Influences 
 
 Temperature - The dielectric strength of cable insulation is reduced at higher temperatures.  Temperature 

gradients in the cable insulation, caused by heat dissipation from the conductor, can result in unusual potential 
distributions at high DC voltage.  (Wait until the cable cools down.  This would normally be taken care of by the 
time the cable was disconnected.) 

 
 Atmospheric Conditions - High humidity and conditions favoring condensation on exposed surfaces can affect 

test results to a marked degree.  Contaminated terminations can greatly increase conduction. 
 
 Relative air density has little effect on cable testing, but it will affect the measurement of test voltage gaps or 

similar means. 
 
 Wind can cause erroneous current readings as referred to in paragraph 7.2.5. 
 
 Extraneous Electrical Fields - It is possible that, due to the stress and ionization of air between the circuit on 

test and nearby energized circuits, flashover may occur.  To prevent this, precautions may include insertion of 
grounded shielding to protect adjacent circuits in service. 

 
 5.2  Test Equipment 
 
 High DC Voltage Generator - The test voltage source should have the following features: 
 
 a. The maximum (negative polarity) test voltage required plus some margin. 
 
 b. A means of increasing voltage gradually or in small steps. 
 
 c. Have sufficient volt-ampere output capacity to provide satisfactory voltage regulation. 
 
 d. Have output sufficiently filtered to provide an acceptable pure DC voltage. 
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5.2 e. Provide voltage and current indications that can be read precisely.  Resolution of tenths of microamperes on 
the lowest current range is desirable. 

 
 5.3  Safety of Personnel 
 
 High potential testing of cables embodies all of the normal hazards associated with working energized circuits.  

There are two facets involving additional hazards.  Cable circuits normally will have one or more ends remote 
from the test area.  These ends must be cleared and guarded for personnel safety.  A circuit voltage indicator 
suitable for safe applications to an energized circuit is recommended.  This is to assure that circuits are 
de-energized before starting tests.  Cables have much higher capacitance and dielectric absorption than most 
other types of electrical equipment.  Particular attention and special techniques are required in discharging cables 
after testing to eliminate personnel hazards. 

 
 Dielectric desorption following application and subsequent discharge of a high DC voltage can result in a charge 

buildup in an underground cable.  For this reason, grounding procedures are recommended in paragraph 6.2.7. 
 
6. TEST METHOD 
 
 6.1 Precautions 
 
 All components require de-energizing before testing.  Checking with a reliable voltage indicator is recommended.  

While the indicator is in contact with each component, a ground connection should be applied to the component 
to remain attached at all times except when test voltage is being applied.  This applies to all un-energized metallic 
parts in the vicinity. 

 
 All ends of components being tested require guarding from accidental contact by such means as barriers, 

enclosures, or watchman at all such points.  The ends require separation from all elements not to be subjected to 
test, and by distances not less than 1" per 10 kV of test potential. 

 
 With higher voltage cables, rated 115 kV and above, flashover at terminations or ends may generate abnormally 

high-voltage surges, so it is desirable to install suitable gaps at each end with a 50 ohm non-inductive resistor in 
series with the cable electrode to provide relief from such overvoltages.  This resistor must be capable of 
dissipating the energy stored in the charged cable and must not flash over.  Gap dimensions may be determined 
from IEEE Std 4 and should be set to spark over at 125% of the maximum test voltage to be used.  Such a gap, 
even at the test set end, may be necessary to protect the test set against transient overvoltages. 

 
 It may be desirable to cover bare metal extremities of cable or terminations with plastic or glass containers to 

contain the space charge, reducing or eliminating corona. 
 
 6.2  Procedures 
 
 6.2.1 Prepare cable for testing in accordance with paragraph 6.1. Clean insulator surfaces with a dry cloth and if 

necessary apply silicone grease to minimize leakage currents.  If necessary, wrap exposed conductor surfaces 
with several layers of polyethylene film to minimize corona (see paragraph 7.2.6). 

 
 6.2.2 Check the operation of the test set in accordance with manufacturer's recommendations.  The current 

indication can be checked by connecting a short piece of small wire to the test lead and raising the potential until 
corona is heard from the ends of the wire; a microammeter of 0-10 or 0-50 microamps should indicate current.  If 
leakage is apparent in the test leads, one should take steps to eliminate the leakage or note the amount to be 
deducted. 

 
 6.2.3 Connect the high-voltage test lead to the first conductor or conductors to be tested.  Remove the ground 

lead from this conductor. 
 
 6.2.4 Voltage may be increased continuously or in steps to the maximum test value.  If in steps, use five or more 

steps with duration at each step long enough for the current to attain reasonable stabilization (one minute 
suggested), or to show unreadable low-current values.  Current readings at each voltage step should be taken at 
the end of the step duration.  Apply voltage slowly enough in accordance with the test set manufacturer's 
recommendation to prevent overloading the power supply. 
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 6.2.5 Maximum test voltage should be maintained for at least five minutes.  Current magnitudes should be 

recorded one minute and five minutes after the maximum test voltage has been reached. 
 
 
 6.2.6 The test voltage to be used relates to the voltage rating of the rated voltage of the cable rather than the 

voltage of the system on which it is used.  The recommended maximum test voltages for all types of insulation 
including installation or maintenance tests shall be: 

 

System Description 
System Voltage  
(RMS) 

Cable Rating 
(RMS) 

Cable BIL  
(Crest) 

Maximum Applied 
Test Voltage (DC) 

Other - 2.5 kV na 4.3 kV 

Other - 5 kV 60 kV 8.7 kV 

Downtown core  
network, including 
Mass Substation circuits 

13.8 kV - 3-wire,  
delta 

15 kV 110 kV 16 kV 

Kerite type cable 26.4 kV, 4-wire,  
grounded wye 

27 kV na 47 kV 

University District  
network 

26.4 kV - 3-wire,  
delta 

28 kV 150 kV 32 kV 

Looped radial 26.4 kV, 4-wire,  
grounded wye 

28 kV 150 kV 47 kV 

First Hill network 26.4 kV, 4-wire,  
grounded wye 

28 kV 150 kV 32 kV 

Other - 35 kV 200 kV 60 kV 

 
 6.2.7 At the completion of the test period, potential can be reduced by returning the control of the high DC 

voltage generator to zero and permitting the cable to discharge through the cable system and the test set.  For 
cable lengths exceeding about 1,000 feet, the time required for this discharge may be burdensome.  To expedite 
the process, a resistor having not less than 10,000 ohms resistance per kV of test voltage may be placed 
between the conductor and ground.  The resistor must be capable of withstanding the test voltage without 
flashover and of handling the discharge energy.  It can conveniently be built or supported on the end of an 
insulated "hook" stick, the lower end of the resistor being grounded with a flexible conductor.   

 
After the voltage is reduced to 10% or less of the original value, the conductor should be solidly grounded and 
should remain grounded until ready for service or further testing. 

 
7. EVALUATION OF RESULTS 
 
 7.1  Current Time Relationship 
 
 7.1.1 The test current will momentarily increase for each voltage increment due to the charging of the 

capacitance, and dielectric absorption characteristics of the cable.  Both of these factors decay, the first in just a 
few seconds, the latter more slowly, leaving ultimately only the leakage current plus any corona current. 

 
 7.1.2 In normal circumstances a current decrease with time will occur such that the one-minute current ratio will 

be from 1.2 to 2.  However, erratic changes in corona current may mask actual leakage current, making the 1.0 
factor a practical compromise. 

 
 If without any increase in applied voltage the current starts to increase, slowly at first, but at an increasing rate, 

this is an indication of progressively failing insulation.  This process will likely continue to actual failure within a 
few minutes unless the potential is reduced.  One criterion of satisfactory test in high DC voltage testing is the 
decrease of current with time at a fixed voltage application.  While this may be partially obscured by corona 
current, voltage regulation and insufficient meter damping, the absence of a current steadily increasing with time 
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is generally a practical acceptable test criterion (also see paragraph 7.2.7).  Rubber and oiled-paper insulations 
will usually exhibit this type of insulation failure.  Polyethylene liquid gases very seldom fail in this fashion. 

 
 7.1.3 If at any time during the test a violent increase in current occurs, accompanied by tripping of the test set 

circuit breaker, failure or flashover has probably occurred in the cable, a splice, or at a termination.  A failure can 
be confirmed by the inability to re-apply the test voltage.  This behavior with insulation other than polyethylene is 
usually associated with the breakdown of an air path rather than the breakdown of solid insulation.  If any residual 
solid insulation had remained, the "runaway" type of failure outlined in paragraph 7.1.2 above might have been 
the mode. 

 
 7.1.4 In event of the indication described in paragraph 7.1.2 or 7.1.3 above, it may be practicable in some cases 

to return the cable to service, if the distress potential reached was at least 2.8 times the rms phase-to-ground 
potential, and a second test up to this value proved satisfactory. 

 
 7.2  Resistance Values 
 
 7.2.1 Readings of voltage (E) and leakage current (I) observed during the high DC voltage test may be used to 

calculate the effective resistance (R) of the cable circuit by means of Ohms Law, R = E/I.  A useful relation is: 
 
 Thousands of Megohms = kilovolts        
 microamperes 
 
 Calculating and plotting resistance vs. voltage, in conjunction with step-voltage test, is an aid in evaluating the 

insulation condition, and is frequently an even more sensitive indicator of approaching current avalanche failure 
than the dynamic behavior of the micro-ammeter itself.  A substantial reduction in insulation resistance with 
increasing voltage as compared with the lower voltage increments is such an indication. 

 
 7.2.2 The comparison of the calculated resistance of the three conductors of a circuit is a useful indicator of an 

anomalous condition of the insulation of one or more of the cables.  If there is more than a 3-to-1 difference 
between the resistance of the conductor insulation of a circuit over 2,000 feet long, or over 5-to-1 for a shorter 
circuit, some unusual insulation condition is indicated. 

 
 The insulation resistance characteristics vary so widely, and with varying termination conditions, that statement 

here of absolute values of resistance would be misleading.  Comparison of resistance values with those obtained 
when the cable system was installed is useful. 

 
 7.2.3 All cable insulations have a negative temperature resistance coefficient, so increased temperature will 

always indicate lower insulation resistance.  Oil-base rubber is the most extreme in this respect, polyethylene the 
least.  Several types of compounds used for filling potheads have very low resistance compared to the oil-paper 
cable they terminate, and have a very high temperature resistance coefficient.  For this reason, after installation 
these potheads should never be tested until they have been cooled to cable temperature.  The elastomeric filling 
of some factory prefabricated terminators also has relatively low resistance and moderately high temperature 
resistance coefficient. 

 
 7.2.4 Humidity, condensation, and actual precipitation on the leakage surface of a termination can increase the 

apparent leakage current by several orders of magnitude.  Humidity also increases the corona current, which 
indication is included in the total leakage current. 

 
 7.2.5 Wind prevents the accumulation of space charge at bare energized terminals.  This results in an increase 

of corona.  A plastic envelope or container tends to retain this space charge even in the presence of wind. 
 
 7.2.6 Additional leakage current of the order of ten to several hundred times the cable leakage current can be 

caused by equipment included in the test beyond the cable and its terminations.  This current can be largely 
eliminated by wrapping all the conductor surfaces with several layers of polyethylene film and cleaning all 
insulating surfaces with a silicone greased cloth.  When such equipment is included, for all practical purposes, the 
insulation being measured thus is that of the connected equipment, not that of the cable.  Since most equipment 
to which cable is connected is not rated to withstand even normal cable direct test potentials, the potential which 
may be applied will be limited.  In this case, the degree of effectiveness of the cable test is severely limited when 
such equipment is included in the test zone. 
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 7.2  Resistance Values, continued 
 
 7.2.7 When equipment in addition to the cable and its terminations is being included in the test, the sensitivity 

required to note approaching "avalanche" conditions outlined in paragraph 2 above may not be attained due to 
the preponderance of the equipment leakage current.  In such cases, "avalanche" or runaway conditions may be 
noted only when the failure mechanism is far advanced, and reduction of voltage may not be possible before 
actual breakdown occurs. 

 
 7.2.8 All of the above factors should be considered when comparing or evaluating the apparent insulation 

resistance of a cable circuit. 
 
8. REFERENCES 

 Final Report, “Condition Assessment of 15 kV Distribution Cables, October 6 to 9, 2007 Field Tests in Seattle, 
Washington”; Powertech Labs, Inc.; April 2008 

 IEEE Std. 4-1995, “IEEE Standard Techniques for High-Voltage Testing” 

 E6-1.0/NGE-70, “Properties of Medium Voltage Cables”; Construction Guideline; SCL 
 
 
 
 

 APPENDIX 
 

 
A. REASONS FOR TESTING 
 
 1.  Cable with Extruded Dielectric 
 
 a.  Acceptance Tests 
 
 A high DC voltage test made before placing a cable in service normally reveals imperfections, almost complete 

perforations of the insulation, improper materials or practices used in splicing, terminating, etc., but will not 
indicate the small imperfections that may exist from installation and handling (oversharp bending, etc.) or 
built-in defects such as gaps in semi-conducting coverings.  The acceptance test will, in most cases, reveal 
defects that would otherwise cause failure within one or two years. 

 
 b.  Maintenance Tests 
 
 Exposure to normal alternating voltage for a moderate period is required before the progressive insulation 

deterioration of imperfections can be revealed by high DC voltage testing. 
 
 The action of power frequency corona at an insulation defect weakens this protection of the insulation.  The 

principle of high DC voltage testing as a maintenance practice is to apply high enough test voltage to cause 
test failure of insulation which is so weak (and deteriorating) as to risk failure in service before the next test 
period.  Factors to be considered are: 

 
 (1) Deterioration rate of insulation in service, 
 (2) Interval between test periods, and 
 (3) Safe withstand voltage of sound cable insulation. 
 
 Deterioration rate is highly variable, and not susceptible to scientific analysis.  Experience indicates that 

deterioration rates of defects and damaged insulation are highest for new or newly-installed cables, and a 
major proportion of this deterioration is detectable by test during the first three years of service.  Frequent 
testing during the first three years will detect the bulk of advancing deterioration, permitting longer intervals 
between tests. 
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 2.  Laminated Dielectric Cables 
 
 a.  Acceptance Tests 
 
 As with cable with extruded dielectric, an acceptance test before placing in service normally reveals dielectric 

defects, weakness, or errors, which would result in failure within the first year or so. 
 
 b.  Maintenance Tests 
 
 Laminated dielectric cable, when pressured, is much less susceptible to progressive deterioration from corona 

action at imperfections.  When the dielectric is not pressurized, migration of oil and subsequent dry-out of the 
insulation will permit degradation from corona action.  A major cause of failure of these types of cable is failure 
of the enclosing sheath, and ingress of water.  This condition is aggravated by cyclic loading of the cable.  
Actual failure does not occur immediately after a breach of the sheath.  Insulation resistance decreases and 
dielectric losses increase progressively after the initial moisture encroachment.  Actual failure may not occur for 
several months.  The usefulness of maintenance tests on this cable type depends on the frequency of the 
testing. 

 
 It is apparent that rather frequent maintenance tests are required to attain useful reduction in service failures 

with this cable. 
 
B. PROTECTION AGAINST POSSIBLE SEVERE VOLTAGE CONDITIONS DUE TO FLASHOVER 
 
 
 1.  Possible Severe Voltage Conditions 
 
 If during a high-voltage test a flashover should occur, either in the cable itself or at the terminations, voltage surges 

of a polarity opposite to the test voltage are initiated.  These travel along the cable and produce reflections at the 
terminals in accordance with traveling wave theory.  Before any reflections occur, the traveling wave voltage tends 
to neutralize the cable test voltage and relieves the prevailing voltage stress.  However, at an open circuited 
terminal, the surge voltage doubles with the same polarity and produces a polarity reversal at the terminal.  This 
polarity reversal is subsequently imposed on the cable.  While the maximum possible voltage magnitude is 
approximately equal to the test voltage and will not exceed equipment BIL, even for 100% tests, there is some 
uncertainty of its effects because of the polarity reversal.  Some opinions indicate that underground plant can be 
damaged unduly by this means and that protection should be provided. 

 
 2.  Protection Requirements 
 
 The effects of test flashover occurrences can be minimized by preventing reflections at the terminals.  This can be 

accomplished by installing a protective device which will withstand a negative test voltage, if the flashover is 
subjected to a positive voltage of the same magnitude or significantly less (60 or 70%).  Such a device can be 
connected to ground through a resistor equal to the cable surge impedance, thereby minimizing reflections at 
terminals. 

 
 For this purpose, a special gap is required.  Some experiments have been conducted on a gap comprising of a five-

foot ring with a sphere in the center.  Such a gap exhibits a positive polarity breakdown much lower than for 
negative polarity.  Before gap designs can be suggested, more development work is required. 
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CABLE PULLING CALCULATIONS
Maximum Pulling Tensions for Installing Electrical Wire and Cables (Underground)

Cables of moderate size and length are pulled into ducts and conduit by using basket-type or Kellems
grips.  Pull cables using basket-style or Kellems grips on the cable insulation jacket unless it is
necessary to pull directly on the conductor (see Case 2, below).

Kellems® K-Type Pulling Grip

One typically used, standard length Kellems K-Type pulling grip is designed to pull cables with diameters of 3.50
to 3.99 inches (Hubbell Catalog number 033-01-030).  This grip is rated for 9,600 pounds work load and has an
approximate breaking strength of 48,000 pounds.  See the Table 5 on page 6 for other sizes of Kellems grips.

The following installation instructions accompany Kellems K-Type pulling grips (Hubbell):
1. Using black, vinyl electrical tape, tape the end of the conductor or cable bundle in two or three layers,

tightly wrapped.
2. Assemble the grip so the cable end or cable bundle end is inserted up to the bend in the shoulder

protectors (as shown above).
3. All slack should be ironed out of the mesh starting at the shoulder protectors and working back to the

tail.
4. Two Punch-Lok® bands, each double wrapped, should be firmly attached approximately one inch

and two inches from the grip’s tail.  Banding is required to insure maximum reliability and guard
against accidental release.

Note: A Pengo Miller swivel is recommended for attachment to the grip’s eye for release of torque during
the pull.

Note: Do not run grips or swivel over bullwheels or winch drums while under tension.
Note: Do not use synthetic rope for pulling.
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The limits in the following examples must not be exceeded when pulling cable:

Case 1 – Pulling Grip, Head, or Eye Applied to Conductors
Aluminum: Maximum tension in pounds equals 0.006 times conductor size expressed in circular mils.
Copper: Maximum tension in pounds equals 0.008 times conductor size expressed in circular mils.

TABLE 1
Wire Size

AWG Circular mils
6 26,250
2 66,370
1 83,690

2/0 105,530
4/0 211,600

Case 2 – Pulling Grip Applied to Insulation Jacket
Maximum tension shall not exceed 1,000 pounds.  Case 1 limits shall not be exceeded.

Case 3 – Pulling Around a Bend
Maximum tension at a bend shall not exceed 500 times bend radius in feet.  Cases 1 and 2 limits apply.

Case 4 – Pulling More Than One Conductor at a Time
Maximum tension shall not exceed the allowable sum of the individual tensions calculated above.  Note that the
maximum tension in this case may be much less than the individual sums, especially when pulling around a bend.
Basket-type or Kellems grip tension is applied to the jacket, not the conductor.

FORMULAS FOR TENSION CALCULATIONS

Straight Sections – T = L w f

Where T = Pulling end tension

L = Section length

w = Cable weight per unit of length (see Table 4 on page 4)

f = Coefficient of friction 0.5 – Steel, clay

0.4 – PVC, transite

Curved Sections – T2 = T1efa

Where T1 = Feeding end tension

T2 = Pulling end tension

e = 2.718

f = Coefficient of friction

a = Angle of bend, in radians (one radian = 57.3 degrees)
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TABLE 2

CONDUCTOR APPLIED TENSION
Maximum Pulling Tensions, Grip, Head, or Eye

Maximum Tension
Cable Description Pounds Kilograms

3-1/C, 750 kcmil, 28kV Cu. and 1-4/0 Cu. Neut 19,692 8,932
3-1/C, 500 kcmil, 28kV Cu. and 1-4/0 Cu. Neut 13,692 6,210
3-2/C, 350 kcmil, 28 kV 6,300 2,863
3-2/C, #1 Al., 28 kV 1,500 684
2-2/C, #1 Al., 28 kV 1,000 456
1-2/C, #1 Al., 28 kV 500 228
500 kcmil, Quadruplex, 600V Al. 11,100 5,045
500 kcmil, Triplex, 600V Al. 8,100 3,674
350 kcmil, Quadruplex, 600V Al. 6,569 3,433
350 kcmil, Triplex, 600V Al. 5,469 2,480
#4/0, Quadruplex, 600V Al. 4,442 2,014
#4/0, Triplex, 600V Al. 3,172 1,439
3-#1, 600V Al. 1,500 684
#6, Duplex, 600V Al. 315 142

TABLE 3

VALUES FOR efa
Coefficients of Friction Are for Non-Lubricated Cables

a (degrees) 15 30 45 60 75 90 105 120

efa (f = 0.5) 1.14 1.30 1.48 1.69 1.92 2.19 2.50 2.85

efa (f = 0.4) 1.11 1.25 1.37 1.52 1.69 1.87 2.08 2.31

Note that no calculations have included any effects of sloping runs.  Generally, it is best to pull downhill and feed
the end closest to any bends.
Cable must not stop part way through.  Once a pull has begun, it must be completed.
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Case 4 Example
A 3-conductor, 500 kcmil, copper, RINJ cable weighing 6.4 pounds per foot is to be pulled in the duct shown
below.  Find the tension pulling from A to D and from D to A.  Must the cable be pulled with tension applied to the
conductors, or will a basket or Kellems grip on the insulation work?

PULLING FROM A to D
Tension A to B 200 x 0.5 x 6.4 = 640 lbs
Tension A to C 640 x 2.20 = 1410 lbs
Tension C to D 40 x 0.5 x 6.4 = 128 lbs
Total Tension A to D 128 + 1410 = 1538 lbs

PULLING FROM D to A
Tension D to C 40 x 0.5 x 6.4 = 128 lbs
Tension D to B 128 x 2.20 = 282 lbs
Tension B to A 200 x 0.5 x 6.4 = 640 lbs
Total Tension D to A 640 + 282 = 922 lbs

Pulling on the conductors allows a maximum tension of:
0.008 x 500,000 x 3 = 12,000 lbs.

Pulling on the insulation with Kellems grips allows a maximum tension of 1000
lbs.
The maximum tension allowed at the bend is:  20 x 500 = 10,000 lbs.
Pulling from A to D requires that pulling be done with the conductors.  Pulling from D to A
allows a basket or Kellems grip on the insulation.  The radius bend has no effect on the
tension limits.

TABLE 4

See also Construction Guideline E6-1/NGE-70

CABLE WEIGHTS (w)
Conductor Weight (lbs. per foot) Weight (Kg per meter)

500 kcmil Quad 600V Al. 2.233 3.323
500 kcmil Tx. 600V Al. 1.700 2.530
350 kcmil Quad 600V Al. 1.588 2.363
350 kcmil Tx. 600V Al. 1.266 1.884
#4/0 Quad 600V Al. 0.997 1.484
#4/0 Tx. 600V Al. 0.695 1.034
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Case 5 – Pulling Up a Vertical Riser
The pulling tension is calculated the same as for a horizontal run except the total weight of the vertical portion of
the cable is ADDED to the calculated tensions to determine the actual tension required to pull the cable.

Case 6 – Pulling Down a Vertical Riser
This pulling tension is calculated the same as above but the weight of the vertical portion to the cable is
SUBTRACTED from the calculated tensions.  If the run is long or the cable weight is high, the actual tension will
be negative.  This means a hold-back or brake will be required for permanent support for the cable.

Case 7 – Supports for Vertical Risers (Non-Armored)
All vertical cable runs require a permanent support.  Short lengths (i.e., pole risers) may be supported with Kellems
grips.  Use the following process to calculate the maximum length (see example).

1. Select grip by wire size and note its breaking strength (See Table 5).  Divide by 10 (Safety Factor).
Divide this by the weight per foot of the cable times the length to find the maximum length the grip will
support.

2. Use the conductor size in circular mils times π/4 times 24,000 (breaking strength of copper) and divide
by a safety factor of 7 to determine the allowable supporting tension.  (Multiply by three for three
conductors.)  Divide this result by the weight per foot of cable to find the MAXIMUM length of this cable
that can be supported.  Note the maximum allowable tension is 1000 lbs. for any cable.  Divide this by
the lbs/ft of cable weight to find this maximum.  Use the smaller of the above 3 to find the safe maximum
support length.  Note:  On all cable grip supports use two Punch Lok bands to secure the bottom of the
grip and prevent slipping.

Case 7 Example
Cable: #1 XLP 3cc cu 15 kV 3/0 XLP 3cc Cu 15 kV

Diameter over Jacket 2.01 to 2.25 inches 2.31 to 2.45 inches

Weight: 2.25 lbs/ft 3.37 lbs/ft

Grip No. (Kellems): 022-07-005 022-07-006

Breaking Lbs: 8050# 8050#

Grip Limit:
8050

= 358 feet
(2.25) (10)

8050
= 238 feet

(3.37) (10)

Cable Limit: (π/4) (83,690) (24,000) (3) 
= 300ft

(2.25) (7) (106)

(π/4) (167,800) (24,000) (3) 
= 402ft

(3.37) (7) (106)

Maximum Cable
Tension 1000# (see
Case 2):

1000/2.25 = 444ft 1000/3.37 = 297ft

Maximum Length: 300 feet 238 feet
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Case 8 – Supports for Armored Cable Risers
Armored cable is supported by its armor wires using an O.Z. fitting that is threaded on to the upper end of the
vertical conduit run (No. FT5040, Stock No. 731142).  This conduit MUST be rigid galvanized steel, encased in
concrete, to provide support.

Case 8 Example

Cable: 2/0, XLP, 3cc, Cu, 15 kV, Armored

Armor: 40 Strands, 165 mils diameter

Weight: 6.95 lbs/ft

Armor Strength: 50,000 lbs/square inch

Allowable Length = (π/4) (Armor Diameter)2 (Number of Strands) (50,000)
(7) (6.95)

=
(π/4)(0.165)2 (40)(50,000)  =  879 feet MAXIMUM

(7) (6.95)

References: Okonite Company: Bulletin #EHB-98, Page 40-46
Okonite Company: “Installation Practices foe Cable Raceway Systems,” 1998
Okonite Company: “Cable Installation Design Limits”
IEEE Guide for Installation Methods for Generating Station Cables, IEEE Std 1185-1994
Construction Guideline E6-1/NGE-70

TABLE 5

Kellems® K-Type Pulling Grip, Standard Length

Hubbell Cat. No.
Cable Diameter
Range, Inches Work Load, Lbs.*

Approx. Breaking
Strength, Lbs.

033-01-011 0.50 – 0.61 1,120 5,600
033-01-012 0.62 – 0.74 1,360 6,800
033-01-024 0.75 – 0.99 1,920 9,600
033-01-025 1.00 – 1.49 3,280 16,400
033-01-026 1.50 – 1.99 3,280 16,400
033-01-027 2.00 – 2.49 5,440 27,200
033-01-019 2.50 – 2.99 6,600 33,000
033-01-029 3.00 – 3.49 8,200 41,000
033-01-030 3.50 – 3.99 9,600 48,000
033-01-031 4.00 – 4.49 9,600 48,000
033-01-039 4.50 – 4.99 9,600 48,000
033-01-047 5.00 – 5.99 9,600 48,000
033-01-045 6.00 – 6.99 9,600 48,000

*  Safety factor of 5 is per Kellems technical information.
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PULLING CABLE AROUND BLOCKS

Maximum allowable cable pulling tension for one Hilti carbon steel “Kwik Bolt II” anchor.  Tabulated values
below include a 4:1 safety factor for anchor failure.

5/8” BOLT DIAMETER
2000 psi Concrete 3000 psi Concrete

Angle in Embedment Depth Embedment Depth
Degrees 2.75” 4” 7” 2.75” 4” 7”
0 1540 1920 1920 1540 1920 1920
15 1510 1910 1930 1530 1920 1930
30 1460 1890 1960 1510 1940 1970
45 1410 1880 2010 1490 1960 2040
60 1370 1880 2100 1480 2020 2160
75 1370 1930 2240 1520 2120 2330
90 1420 2040 2460 1600 2290 2570
105 1540 2240 2790 1750 2560 2950
120 1770 2610 3330 2040 3020 3550
135 2210 3290 4280 2560 3850 4600

3/4” BOLT DIAMETER
2000 psi Concrete 3000 psi Concrete

Angle in Embedment Depth Embedment Depth
Degrees 3.25” 4.75” 8” 3.25” 4.75” 8”
0 2070 2560 2560 2070 2560 2560
15 2030 2540 2570 2050 2570 2580
30 1930 2480 2590 2000 2600 2640
45 1830 2430 2650 1950 2670 2760
60 1750 2400 2740 1920 2780 2930
75 1730 2430 2900 1940 2950 3180
90 1780 2540 3150 2020 3210 3550
105 1920 2780 3550 2210 3640 4110
120 2190 3210 4210 2550 4320 4980
135 2730 4030 5380 3200 5540 6840

1” BOLT DIAMETER
2000 psi Concrete 3000 psi Concrete

Angle in Embedment Depth Embedment Depth
Degrees 4.5” 6” 9” 4.5” 6” 9”
0 3540 4600 4600 3800 4600 4600
15 3460 4540 4600 3750 4590 4620
30 3290 4390 4620 3640 4560 4690
45 3110 4230 4680 3520 4550 4830
60 2980 4120 4800 3440 4590 5040
75 2940 4130 5020 3440 4730 5380
90 3010 4280 5400 3570 5030 5890
105 3240 4640 6030 3880 5560 6690
120 3710 5340 7100 4470 6480 7980
135 4620 6680 9040 5590 8190 10250
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PULLING CABLE AROUND BLOCKS

Maximum allowable cable pulling tension for one Hilti carbon steel “Kwik Bolt II” anchor.  Tabulated values
below include a 4:1 safety factor for anchor failure.

5/8” BOLT DIAMETER
2000 psi Concrete 3000 psi Concrete

Angle in Embedment Depth Embedment Depth
Degrees 2.75” 4” 7” 2.75” 4” 7”
0 800 1200 1600 940 1430 1740
15 810 1220 1620 950 1440 1750
30 850 1270 1670 990 1500 1810
45 920 1360 1770 1060 1600 1900
60 1020 1500 1920 1180 1750 2050
75 1180 1720 2140 1350 1970 2270
90 1420 2040 2460 1600 2290 2570

3/4” BOLT DIAMETER
2000 psi Concrete 3000 psi Concrete

Angle in Embedment Depth Embedment Depth
Degrees 3.25” 4.75” 8” 3.25” 4.75” 8”
0 990 1470 2000 1160 2070 2470
15 1000 1490 2020 1180 2090 2490
30 1050 1550 2100 1230 2160 2560
45 1130 1670 2230 1320 2290 2680
60 1270 1850 2430 1470 2500 2870
75 1470 2130 2730 1690 2790 3150
90 1780 2540 3150 2020 3210 3550

1” BOLT DIAMETER
2000 psi Concrete 3000 psi Concrete

Angle in Embedment Depth Embedment Depth
Degrees 4.5” 6” 9” 4.5” 6” 9”
0 1670 2420 3340 2030 3000 3840
15 1690 2450 3380 2060 3040 3880
30 1770 2560 3510 2150 3170 4010
45 1910 2760 3740 2320 3390 4250

60 2140 3080 4100 2580 3740 4610
75 2490 3560 4630 2980 4260 5130
90 3010 4280 5400 3570 5030 5890
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1. Scope 

This Guideline specifies proper installation of pulling irons during construction of in-building vaults to facilitate pulling 
Seattle City Light electrical cable.  The number, location, and height shall be determined for each project by the SCL 
engineer.  The pulling irons are not intended to be used to pull out lodged cable or to move heavy equipment. 

2. Application 

The guideline provides requirements for the installation of pulling irons (also know as pulling eyes).  The forms (see 
material list, item 2) are used to create the pulling iron recess.  The covers (item 3 in material list) are used to conceal 
the floor mounted pulling irons.  Additional Network vault requirements are found in SCL Network Construction Guideline 
NVH-80.  Network Construction Guideline NCI-60 describes cable pulling tension calculations.   
This guideline is intended for use by SCL engineers, SCL inspectors, SCL civil crews, and contractors who are 
approving, inspecting, building and constructing in-building and cast-in-place vaults.   

3. Material List 

Item Description 
Stock 
Number Quantity 

1 stainless steel pulling iron 720235 project specific 

2 form for embedded pulling iron none project specific (available from SCL vault 
inspector) 

3 pulling iron cover 720236 project specific 
 

4. Installation 

Pulling irons shall be installed with the following requirements: 

• Install pulling irons behind concrete reinforcing rebar steel (see Figure 2).   

• Spacing and size of rebar to be determined by a licensed civil engineer. 

• Pulling irons shall be tied to the rebar steel. 

• Pulling iron installation shall be rated and labeled in the vault as 5,000 pounds maximum working tension. 

• The vault wall/ceiling/floor shall be designed so that each pulling iron obtains a 10,000 pound ultimate strength. 

• Rubber forms shall be used to create the pulling iron recess shown in Figure 1. 

• If pulling iron installed in floor, install recessed pulling iron cover to avoid a tripping hazard. 
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Figure 1, Pulling Iron shown inset and embedded in concrete vault wall behind and tied to reinforcing steel (rebar) 

 

 

 

 

 

 

 

 

 

 
 Front View Side View 

Figure 2, Front and Side Views Inside Vault:  Pulling Irons in concrete vault wall tied behind rebar.  Irons are 
typically opposite entry or conduit entrance. 

5. Location 

Minimally, but without duplication, pulling irons for rigging equipment shall be installed as follows: 

• Opposite each conduit entrance at approximately the same height 

• Inset into a recess in the vault wall so that the eye is exposed and flush with the interior wall (see figure 2) 

Locations for pulling irons can vary depending on the vault plan and configuration (entry door, conduit entrance, hatch, 
and transformer locations).  City Light prefers that pulling irons on walls shall optimally match the height of the conduits 
or as the next preferred option the pulling iron shall be just below the conduit entrance.  If the vault is constructed of 
concrete blocks, with engineering pre-approval, irons may be floor-mounted. 

One pulling iron cover shall be provided for each pulling iron installed in the vault floor.  

6. Labeling 

Using a stencil, paint 2 inch tall letters near pulling iron indicating: “5,000 LBS MAX. WORKING”. 

7. References: 

U1-4.11/NCI-60; “Cable Pulling Calculations: Maximum Pulling Tensions”; Construction Guideline; SCL 
NVH-80; “Network Requirements for Panel or Cast-In-Place Vaults”; Construction Guideline; SCL 
Lee, Dennis; Network Service Supervisor, subject matter expert and originator of NCI-62 (dennis.lee@seattle.gov) 
Ng, Sharon; Sr. Civil Engineer, subject matter expert 
Siddiqi, Uzma; SCL Standards Engineer, subject matter expert 
Youngs, Rob; Crew Chief, subject matter expert 
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C A B L E ,  E Q U I P M E N T  A N D  F A C I L I T Y  I D E N T I F I C A T I O N  

 

A. Cable Tagging and Phase Marking 
Identification tags are the primary means of identifying all cables in the field.  In order that these tags may be relied upon, 
they shall be fastened to each cable immediately after the cable is pulled in. 

Tags shall be made as follows: 

1. Stainless Steel Embossing Tape 

The lettering shall be made with a hand embossing tool on stainless steel embossing tape (Item 1).  The tape shall 
be 1/2-inch wide with letters 5/32-inch high.  When embossing the letters on the tape, a 1-inch space should be left 
between the ends of the tape and the metal tape protector so that the tags can be securely fastened to the cables, 
as shown. 

2. Tags  

Tags should be placed at all duct mouths and, if possible, also at a location so they can be read from the ladder. 

Cables shall be identified by descriptions similar to the following examples: 
•  PRI CABLE:  26Cl23 
•  NETWORK:  208Y/120V BUS TIE 
•  BUS TIE WEST 
•  SERVICE 1015-3RD AVE.  
•  FDR 1368 
•  FDR 1396P2 

There shall be no sharp edges left exposed on metal tags.  Use metal tape protector (Item 3).  Note, parallel 
feeders are identified in the feeder number as with the example, FDR 1396P2 . 
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A. Cable Tagging and Phase Marking, continued 

3. Phase Marking 

On new cables, both primary and secondary, indicate the phases with bands of overlapping yellow plastic tape 
(Item 4).  For primary cable, remove the phase marking after splicing. 

• Phase One - one band of yellow plastic tape around cable 
• Phase Two - two bands 
• Phase Three - three bands 

4. Cable Tagging for Cables when Cable Identification is Covered by Arc Proofing or Jacket. 

When imprinted cable identification such as conductor size, cable type, manufacturer’s name, and year of 
manufacture is covered by arc proofing or is on the inside of jacketing, tag the cables with stainless steel 
embossing tape, as above, labeled with the cable identification information.  Separate tags should be placed on 
each side of a splice near the splice (for the splice itself, see section A5., below).  The feeder number should be on 
a separate tag from the cable information.  

Cables shall be identified by descriptions similar to the following examples: 
• 3/0 S X H 99 (conductor size, 3/0; conductor shape, sector; cable type, XLP; manufacturer, Hitachi; 

date of manufacture, 1999).  The feeder number for this cable will be placed on a separate tag, as, 
FDR 1317 . 

• 500 R E K 01 (conductor size, 500; conductor shape, round; cable type, EPR; manufacturer, 
Okonite; date of manufacture, 2001).  The feeder number for this cable will be placed on a separate 
tag, as, FDR 1396P2 .  Note, parallel feeders are identified in the feeder number as with this 
example, FDR 1396P2 . 

• HS (splice type).  Place a separate tag on the splice (see section A5 below). 

Cable identification information should be transferred to the tag using the codes in the table below.  If the 
information is not available, place a “U” or “UN” in any of the fields.  Record the information in the following 
field order with a space between each field. 

 

 

 
Conductor 
Size Shape 

Insulation  
Type 

Number of 
Conductors Manufacturer 

Year of 
Manufacture

Conductor 
Material 

Splice  
Type 

Field 1 Field 2 Field 3 Field 4 Field 5 Field 6 Field 7 – 

4 

1 

3/0 

300 

350 

500 

750 

1000 

 

RD = round 

SC = sector 

 

UN = 
unknown 

X = XLPE 

X = TRXLPE 

E = EPR 

L = PILC 
 (lead) 

 

U = unknown 

1 = single 
conductor 

2 = concentric 
neutral 

3 = 3 conductor 

T = triplex 

6 = 6 conductor 
(full size 
neutral) 

 
U = unknown 

B = BICC 
C = CABLEC 
D = Dainichi-

Nippon 
H = Hatachi 
K = Okonite 
P = Prysmian, 

formerly Pirelli 
S = Sumitomo 
W= Showa 
X = Condumex 
U = unknown 

last two 
digits 
 
02 = 2002 
 
 
UN = 
unknown 

A =  aluminum 
 

blank =copper 
 
for copper 
cable leave 
this field 
blank 

HT = hand 
 tape 
HS = heat 
 shrink 

for tagging 
straight 
splices only 

this separate 
tag contains 
splice type 
only - see 
section A5 

5. Splice Tags 

In addition to the separate tags placed on each side of a splice with cable information, place a tag on straight 
splices indicating the splice type: hand tape (HT) or heat shrink (HS).  “Wyes” and 4-Ways are self-evident and 
don’t need tags. 
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A. Cable Tagging and Phase Marking, continued 

6. Material List for Cable Tagging and Phase Marking 

Item Quantity Description Stock No. Material Standard 
1 as required TAPE, Stainless Steel Embossing 723370 7658.5 
2 as required TAPE, Glass 736632E – 
3 as required PROTECTOR, Metal Tape 723378 – 
4 as required TAPE, Plastic 736776 7367.5 

 

B. Vault, Manhole, Handhole, Switchroom and Major Equipment Identification in Network Areas 

1. General 

All transformer vaults, manholes, handholes, switchrooms, transformers, network protectors and 13-kV metal-
enclosed switchgear shall have self-sticking letters and/or numbers.  These letters and/or numbers shall be 2-7/8″ 
x 1-3/4″, yellow on black background.  On unfinished concrete or concrete block, the letters and/or numbers shall 
be yellow on black.  A plastic panel shall be in accordance with Stock Catalog, Stock No. 766300 with four anchor 
nail drive, Stock No. 780010E.  On outside of vault or switchroom doors, use sign, Stock Nos. 765182 and 765209, 
and self-stick letters.  The locations shall be as follows. 

2. Area Numbers (Vaults, Manholes, etc.) 

Self-stick designated letters and/or numbers shall be applied on a minimum of three walls at 5 to 7 feet above the 
floor and on the outside of the vault doors.  Two of these shall be in a direct line of sight from the entrance.  In 
addition to labeling the three walls, when the access to the vault or manhole is through the roof, the assigned 
letters and/or numbers shall be applied to a plastic panel which shall be fastened on the neck so it can be seen 
from above when the hatch or cover is opened or removed. 

3. Feeder Numbers 

Self-sticking numbers of all feeders that enter the walk-in vaults or switchrooms shall be applied in a prominent 
location that can be seen from the entrance door without actually entering the area.  Apply the feeder number in 
five locations: 

• one feeder number on the transformer high side,  
• one feeder number on the door of the network protector,  
• one feeder number on the side wall of the network protector under the protector switch, 
• and feeder numbers on both the front and back of the 13 kV metal-enclosed switchgear.  

In some installations, the 13 kV metal-enclosed switchgear will not be used.  In those cases, omit all references to 
it.  In transformer vaults having access through the roof, the feeder numbers shall be applied to a plastic panel 
which shall be fastened on the neck so that it can be seen from above when the hatch or cover is opened or 
removed. 

4. Phase Numbers 

Apply self-sticking phase numbers on the transformer high voltage terminal chamber, Phase 3, 2, 1 left to right 
facing the high voltage chamber.  Apply phase numbers on the network protector door near the top, Phase 1, 2, 3 
left to right facing the door.  Apply phase numbers on the IWCB to correspond to the phasing on the network 
protectors.  Apply phase numbers using a plastic panel adjacent to the service bus to correspond to the phasing 
on the IWCB.  Apply phase numbers on the front and rear of the 13-kV metal-enclosed switchgear.  On the front, 
they are read 1, 2, 3; left to right.  On the rear, 3, 2, 1 left to right at two places (see page 4). 

5. Transformer Numbers 

Apply the transformer number vertically (reading down) on the left side (facing high voltage chamber) of the high 
voltage chamber cover plate.  Apply the kVA rating vertically (reading down) on the right side of the high voltage 
chamber cover plate.  Apply the feeder number near the bottom.  Note: These numbers may be on the transformer 
as delivered.  If so, do not apply. 
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B. Vault, Manhole, Handhole, Switchroom and Major Equipment Identification, continued 

6. Network Protector Numbers 

Apply the network protector number on the door of the network protector near the middle.  Apply the voltage and 
ampere rating below.  Apply the feeder number near the bottom and on the side under the protector switch. 

Note: These numbers may be on the network protector as delivered.  If so, do not apply. 

7. 13 kV Metal Enclosed Switchgear Numbers 

Apply the 13 kV metal-enclosed switchgear number on both the front and rear of the switch enclosure at 5 to 7 feet 
from the floor.  Do not apply number on viewing window(s).  Switch numbers will be on the installation drawing(s).  
The switch letters and numbers shall be applied yellow on black background located as shown on page 4. 

8. In-Building Vault Doors 

Apply self-sticking "DANGER HIGH VOLTAGE" sign with top of sign 6 feet from floor (Stock No. 765182).  
Beneath this sign apply self-sticking sign "ELECTRICAL VAULT -- FOR ENTRY CALL 625-3000) (Stock No. 
765209).  Apply self-sticking yellow on black numbers and letters in space provided to identify facility. 

9. Material List for area and Equipment Identification 
 

Stock Number Description 
766310 to 766335 LETTERS AND NUMERALS, Yellow on Black, 2-7/8″ x 1-3/4″, 25/pk 
765209 SIGN, "Electrical Vault, Authorized Personnel Only" 
766300 BLANK PANEL, 8-Position, for use with 2-7/8″ x 1-3/4″ letters 
780010E ANCHOR NAIL DRIVE, 1/4″ x 1″ 
765182 SIGN, "DANGER - HIGH VOLTAGE", self adhesive 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

13 kV Metal Enclosed Switch Gear 
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F I R E  A N D  E L E C T R I C  A R C  P R O O F I N G  O F  C A B L E S

1. Scope of Application:  The purpose of fire and electric arc proofing any electric cable is to limit damage
resulting from cable faults to the adjacent cable.  This protection is necessary only where the failure of one
cable would result in the probable failure of other cables.  Any cables within 18  of each other are considered
to be exposed.

When specified, primary cables on the network system shall be fire and electric arc proofed.

2. Separation:  It is recommended that where possible and in addition to the application of fire and electric arc
proofing tape, the cables be physically separated by a minimum of 12 inches.

3. Application:  Fire and electric arc proofing tape (Stock No. 736525 or 736527, Material Standard 7365.2)
shall be applied in two half-lapped layers, so that each cable is covered with a total of four layers of tape.
Overlap the last 6 inches of protected cable when starting new roll of tape.

4. Securing Band:  The wrapped fire and electric arc proofing tape shall be secured by a band, consisting of
two layers (the second wrapped directly over the first) of glass cloth electrical tape (Stock No. 736632E).

5. Tape Coverage:  Determine the quantity of tape required to cover cables with two half-lap wraps using the
formula below or from the table:

Cable OD, in. Tape Width, in.

Number of 20-Foot Rolls Needed
to Cover 100 Feet of Cable with
Two Half Lap Wraps, rolls

1 1-1/2 42
1-1/4 1-1/2 54
1-1/2 1-1/2 64
1-3/4 3 38
2 3 42
2-1/4 3 48
2-1/2 3 54
2-3/4 3 58
3 3 64
3-1/2 3 74
4 3 84
4-1/2 3 96

Formula:
2(C) (LC)

number of rolls of tape required  =
(LT) (W)

Where:
D = cable OD in inches
C = cable circumference (C = πD)
π = 3.14
LC = length of cable in inches
W = one-half width of tape in inches
LT = length of tape in inches

326



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE

STANDARD  NUMBER:
PAGE:
DATE:

REV:

NCI-99
1 of 1
November 3, 1988
October 2, 2001

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

LIGHT DUTY INSULATED SUPPORT ASSEMBLY
NETWORK FACILITIES

NOTES:
1. This assembly supports electrical devices which must be isolated from the facility they are installed in or

from the reinforcing steel in a building or structure.
2. Safe working load on anchor stud bolts is 1900 lbs. (item 7, Quick Bolts).
3. Cantilever loading should not exceed 250 foot lbs. per assembly.
4. The base support, item 6, requires enlargement of the 9/16” diameter hole at the center to 11/16” to use the

parts listed below.

Item Qty. Description Stock No. Matl. Std.

1 2 SCREW, cap, hex head, cad plated, 5/8" - 11 NC x 1" 784885E 7847.1

2 2 WASHER, 5/8” lock, galvanized 584260E 5842.1

3 1 WASHER, flat, 5/8" 585030E 5847.1

4 1 INSULATOR, Dirigo spool,  neutral bus support 690880 6908.0

5 1 NUT, coupling, hex, steel, 5/8” - 11 NC 780050E -

6 1 BASE, neutral bus support 690882 6908.2

7 2 ANCHOR, Stainless Steel, light duty, stud bolt (w/ stud, nut and
washer)

780032 7800.9
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CABLE SUPPORT BRACKET
WALL MOUNTED

nci100.tif

Materials List

Item Description Stock No. Matl. Std.

1 ANCHOR, stud bolt, 1/2" x 3-3/4" 780111E 7800.9

2 BASE, insulator, neutral bus support 690882 6908.2

3 INSULATOR, neutral bus support 690880 6908.0

4 WASHER, flat plate fitting, 1-5/8” x 1-5/8” x 1/4”, for 5/8" screw 788192 -

5 STRUT, channel conduit support, aluminum 723502 -

6 WASHER, 5/8", lock, galvanized 584260E 5842.1

7 CAP SCREW, hex head, steel, zinc plate, 5/8" x 3" 11NC 784893E 7847.1

8 NUT, hex, steel, zinc plate, 5/8" 11NC 010162E 7829.9

Notes: Ream out 9/16” hole(s) in Unistrut and washers to 11/16” for 5/8” bolt alignment.
Refer to the vault drawing for the location and size and number of conductors to be installed.
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ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

CABLE HANGERS - FOR NETWORK VAULTS
MULTIPLE CONDUCTOR HANGER

1. When fastening to steel beams, use beam clamps or request the building contractor to either drill the beams or weld
the 1/2 inch rods or Unistrut channels to the beams.

2. Adjust the length of the hanger rods as required for changes in elevation.
3. All changes in elevation shall be gradual.
4. Adjust the width of the multiple conductor hanger as required - to a maximum of 30 inches.
5. Spacing between hangers shall be 24 inches to 36 inches (maximum) with all hangers in a single run being spaced

equally.
6. Porcelain cable clamps shall be sized to be slightly loose on the cable, not tight.

PRIMARY CABLE HANGER
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BENDING, TRAINING, AND RACKING UNDERGROUND SECONDARY CABLE
(SERVICES AND/OR BUS TIES)

TRAINING AND RACKING OF CABLE
Safe minimum bending radius, cable creepage and splicing requirements must be considered when training and racking
cables.

The locations of cables in manholes and vaults are determined by the ducts they occupy.  The cables should always be
fanned out from the duct mouth so they do not cross other ducts or cables.  This allows access to other ducts for cable
replacement and inspection.  Cables with bends starting at duct mouth must have a cable protector (mucket) installed.
Newly trained cable will tend to straighten out.  If the bend is too near the duct mouth, the bend will spread into the duct
which will eventually cause sheath damage at the duct edge.  Minimum bend radius shall be five inches.  Generally,
secondary cables (bus ties and services) will be in the uppermost ducts because only the upper ducts are available in the
older handholes.  Neutrals should be brought down to the ground bus as close to the duct as possible.

CABLE SUPPORTS - WALL MOUNTED
The most common type of cable support is a rack assembly consisting of a rack back or stanchion bolted on the wall with slots
or holes where the hooks (steps) can be attached.  The hooks vary in length.  The spacing of the stanchions is determined by
the number and the weight of cables to be supported.  The maximum spacing should be about six feet.  If primary cables are
supported on the same rack backs, refer to Construction Guideline U4-3/NCI-170  for primary cable racking.

Wall-mounted supports for vertical runs (refer to Construction Guideline NCI-160) may be used in spot-network vaults for
network protector or service leads.

CABLE SUPPORTS - OVERHEAD MOUNTED
Trapeze-type cable supports (Construction Guideline NCI-110) may also be used in spot-network vaults for network
protector and/or service leads.  All three phases MUST be threaded equally through each support to cancel the magnetic
fields.

CABLE TRAYS
Aluminum cable trays may also be used in dry spot-network vaults.  The trays may be supported from the wall, floor or
ceiling depending upon the routing of the cables and the vault configuration.  Their size will depend upon the number of
conductors to be installed.

CABLE SPACING, PHASING AND ARRANGEMENT (Refer to Construction Guideline NCI-160)
When installing service cables, protector leads or bus ties on hangers or rack backs, three cables shall be grouped or
bundled together -- one from each phase -- just as if they were installed in conduit.  This configuration reduces magnetic
fields and tends to balance the reactance in phase cables which, in turn, equalizes currents in each cable.  Figures 1
through 6 show how the cables shall be grouped and the air space between groups.  Every attempt should be made to
group or bundle cables this way for the length of the run except if the run requires separating phases for current
transformers.

It is essential that air spaces be left between each group of conductors to maintain the N.E.C. "in air” rating of the
conductor.  The air space should be a minimum of 1-1/2 times the diameter of the conductors.  Each conductor must be
secured to the support to prevent any movement during short circuit conditions.

Between supports, the air spaces on horizontal runs should be "filled" with vertical pieces of PVC conduit, cut to length, and
held in place with cable ties.  Install two spacers per air space between each support point (trapeze, hook, etc.) equally
spaced apart and from supports.

METERING CURRENT TRANSFORMERS
When metering current transformers (C.T.'s) are installed inside the vault, the individual phase conductors MUST be
bundled together into a cylindrical bundle, fed through the C.T.'s and then reshaped as before.  No more than 10 feet, each
side of the C.T.'s, should be used for the transition area. Refer to Construction Guideline NCI-160
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UNDERGROUND SECONDARY CABLE – TRAINING & RACKING
STANDARD PHASING DETAIL

UNDERGROUND SECONDARY CABLE – TRAINING & RACKING
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SECONDARY CABLE SUPPORT, WALL MOUNTED – VERTICAL RUN

NOTES:
Refer to vault drawing for the number and size of conductors to be installed, C.T. information, service entrance
details and general cable routing.

METERING CURRENT TRANSFORMERS:
When metering current transformers (C.T.s) are installed inside the vault, the individual phase conductors MUST be
bundled together into a cylindrical bundle, fed through the C.T.s and then reshaped as before.  No more than 10
feet, each side of the C.T.s, should be used for the transition area.
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BENDING, TRAINING, RACKING AND RE-REELING OF
UNDERGROUND PRIMARY CABLE

TRAINING AND RACKING OF CABLE

Safe minimum bending radius, cable creepage and splicing requirements must be considered when training and
racking cables.

The locations of cables in manholes and vaults is determined by the ducts they occupy.  The cables should always
be fanned out from the duct mouth so they do not cross other ducts or cables. This allows access to other ducts for
cable replacement and inspection.  Allow from six to ten inches of straight cable, depending on size, out of the duct
before starting the bend in the vault or manhole.  Newly trained cable will tend to straighten out.  If the bend is too
near the duct mouth, it will spread into the duct which will eventually cause sheath damage at the duct edge.

When the bottom ducts are used, the splices will be made low on the side walls.  If higher ducts are used first, the
cable should be supported high enough as to leave a splicing area for the cable from other ducts.  When splicing
lead cable, enough straight cable between the duct mouth and splice must be left to move the lead sleeve clear of
the splice area.

CABLE SUPPORTS

The most common type of cable support is a rack assembly consisting of a rackback bolted on the wall with slots
where the steps can be attached.  The steps vary in length.  The spacing of the rackback is determined by the
length of the splice and weight of the cable.  The bottom mounting hole is offset for overlapping to allow two
rackbacks to be combined as one unit.

Use tie wraps (shown on Stack Catalog page 73-40) to secure the cables to the rack steps.

The rackback spacing for supporting splices shall be as shown in the following table:

Splice Support Rackbacks

Type of Splice Standard Rackback Spacing
5 kV 36”
13 kV 36”
27 kV 36”
34.5 kV 36"

Standard spacing is a minimum for design purposes and is to be increased only when other splices requiring a
greater rackback spacing are to be racked on the same wall.

The Maximum Rackback Spacing for Cables NOT Having a Splice

Type and Size Cable Spacing
1/C, 500 kcmil or LESS 48"
3/C, 1/0 or LESS 48"
1/C, 600 kcmil or MORE 48"
3/C, 2/0 or MORE 48"

The vertical spacing of the steps on the rackback will depend on the size of the splicing sleeves.  A spacing of
eight to ten inches is recommended.

Where wall supports cannot be installed, ceiling supports (Construction Guideline NCI-110) or support from the
floor shall be installed.  Floor supports may be either commercial cable trays or Unistrut type construction
anchored to the floor.  The cables shall be tied securely to the support with plastic cable ties or spool insulators.
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CABLE BENDING RADIUS AND REEL DRUM SIZE

The type of insulation and size of cable will determine the safe bending radius.  The following table gives
recommended minimum bending radius.  For low pressure oil or gas filled cable, follow that shown for solid type
paper insulated cable.

DRUM DIAMETERS AND CABLE BENDING RADIUS
Note: Drum diameters and cable bending radii do not correlate.

Stock No. Cable Description Voltage Class
Min. Drum

Diameter, Inches
Min. Bending

Radius, Inches
XLPE CABLES

613212 #6 Cu 1/C 5 kV 9 8
613222 350 Cu 1/C 5 kV 17 14
613523 #1 Cu CR 3/C 15 kV 32 27
613520 2/0 Cu CCR 3/C 15 kV 34 29
613526 3/0 Cu CR 3/C 15 kV 36 30
613530 350 Cu CCR 3/C 15 kV 42 36
613531 500 Cu CS 3/C Compact Sect. 15 kV 40 35
613532 500 Cu CCR 3/C 15 kV 45 38
613533 750 Cu CS 3/C Compact Sect. 15 kV 45 38
613534 750 Cu CCR 3/C 15 kV 52 44

623650 #8 Cu 3 ea. 1/C Kerite triplexed
w/2 ea. #8 neut. 28 kV 30 26

613540 #1 Cu 3/C w/ 3 neut. 28 kV 37 32
602025 1/0 Solid Al 2/C Concentric 28 kV 19 16
613613 350 Al CCR 1/C Drain wire 28 kV 26 19
613543 350 Cu CR 3/C w/ 3 neut. 28 kV 48 42
012099 350 Al CCR 1/C Flat Strap 28 kV 26 19
613615 500 Cu CCR 1/C Drain wire 28 kV 26 22
012100 500 Cu CCR 1/C Flat Strap 28 kV 26 22
613618 750 Cu CCR 1/C Drain wire 28 kV 29 24
012101 750 Cu CCR 1/C Flat Strap 28 kV 29 24
613619 1000 Cu CCR 1/C Drain wire 28 kV 31 26
012102 1000 Cu CCR 1/C Flat Strap 28 kV 31 26
623655 1000 Al CCR 1/C Tape Shield 35 KV, 420 mil 33 28
EPR CABLES
623640 500 Cu CCR 1/C Tape Shield 15 kV 40 35
010128 500 Cu CCR 1/C Tape Shield 15 kV 40 35
623670 1000 Cu CR 3/C Flat Strap Triplex 15 kV 42 36

Minimum cable drum diameters shall be 14 times the cable diameter per ICEA A-9-428 (NEMA WE-6).
Minimum bending radius shall be 12 times the cable diameter per Okonite Engineering Bulletin EHB-81.
CR = Concentric Round (3% compressed)
CCR = Compact Concentric Round
CS = Compact Sector

Reference Standards: U4-3.5/NCI-130, "Creepage of Cable”
U1-4.11/NCI-60, “Cable Pulling, Installing Electrical Cables in Underground Conduit”
U4-3.6/NCI-70, “Duct Edge Protection"
E6-1/NGE-70, “Physical Properties of Underground Cables”
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C E I L I N G  C H A N N E L  F O R  N E T W O R K  V A U L T S  
 

1. Material 
1.1 Steel Channel:  1-5/8″ x 1-5/8″, or 1-5/8″ wide x 1-3/8″ high, 12 gauge.  For below-grade vaults exposed to 

moisture, channel shall be galvanized; for in-building dry vaults, painted channel is acceptable. 
 Preferred:  Channel (as described) with continuous inserts embedded in concrete. 
 Alternative:  Punched channel (as described) with 9/16″ holes on 1-7/8″ centers for anchoring into existing ceiling 

per item 2.3 below. 

1.2 Washer:  Flat plate, 1-5/8″ square by 1/4″. Clearance hole for 1/2″ bolt. Unistrut P1064 or equivalent. 

1.3 Stud Bolt Anchors:  Stainless steel, 1/2″ x 5-1/2″, see item 2.3.2 and approved manufacturer, both below. 

2. Installation 

2.1 Spacing:  All channel shall be spaced on 22″ centers 
across the ceiling of all Network vaults including IWCB 
vaults.  Channel shall be installed level so that the threaded 
rods hang vertically when attached with standard channel  

nuts. Figure 1 

2.2 Preferred Installation:  It is preferred that channel be 
embedded in the ceiling concrete (on 22″ centers) during 
construction with the bottom of the channel flush with the 
ceiling surface. This can be done by installing channel 
with continuous inserts per manufacturer’s specifications. 
(See Figure 1.) 

2.2 Alternate Installation:  It is also acceptable for channel to 
be surface-mounted on the vault ceiling (on 22″ centers) 
using one of the following two methods: 
2.3.1 Secure punched channel to building construction steel with  Figure 2 

1/2″ bolts, square, flat plate washers, nuts and lock washers.  
Place washers on the outside of the channel.  The bolts near 
the end of the channel shall be within two inches of the end of 
the channel. (See Figure 2.)  

2.3.2 Anchor punched channel to the ceiling (on 22″ centers) 
using stainless steel, 1/2″ x 5-1/2″ stud bolt anchors* a 
maximum of every three feet along the length of the 
channel.  The anchor closest to the end of the channel 
shall be installed within two inches of the end of the 
channel.  The anchor bolts shall be embedded in the 
ceiling to a minimum depth of 2-1/4″ (See Figure 3.). 

2.4 Testing:  Anchors must be proof tested for a load of 1,250 pounds.  
The tests shall be documented in writing and signed-off by a 
Registered Professional Engineer. 

3. Approved Manufacturers for Anchor Bolts 
Hilti 316 stainless steel Kwik Bolt 3 
KB3 316SS 1/2″ x 5-1/2″ (#282571) or approved equivalent. 

  Figure 3 
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C A B L E  A C C E S S O R I E S  F O R  1 0 0 0  K C M I L ,  E P R ,  1 5  k V  F L A T  S T R A P  
T R I P L E X E D  N E T W O R K  C A B L E  6 2 3 6 7 0  

 Description 
Stock  
No. 

1. Heat Shrink Straight Splices  
 SPLICE, Heat Shrink, Straight, 1000 kcmil 013057 
 CONNECTOR, Tapered, Compression, 1000 kcmil 677351 

2. Hand Taped Straight Splices  
 CONNECTOR, Tapered, Compression, 1000 kcmil 677351 
 REDUCER, Compression Connector (if needed) , 1000 to 750 kcmil and/or other reducers 679791 
 as applicable.  Additional materials as shown on NSP-100.  

3. Hand Taped "WYE" Splices  
 CONNECTOR, "WYE" Splice, Compression 1000-750-350 kcmil 663567 
  1000-750-750 kcmil 663565 
  1000-1000-3/0 kcmil 663563 
  1000-1000-350 kcmil 663562 
  1000-1000-500 kcmil 663564 
  1000-1000-1000 kcmil 010129 
 REDUCER, Compression Connector, 1000 to 750 kcmil And/or other reducers as applicable 679791 
 Additional materials as shown on NSP-120.  

4. Modular "WYE" Splices (Elastimold)  
 SPLICE, 4 WAY "WYE", Modular or 687430 
 SPLICE, 3 WAY "WYE", Modular 687431 
 CONNECTOR, Copper Compression, 1000 kcmil stranded (CR) 900 Amp 012128 
 CABLE ADAPTER 686360  

or 686372
 RETAINER RING 687615 
 GROUNDING DEVICE, 3-M 686512 

5. Heat Shrink Terminations  
 TERMINATION, Heat Shrink, 15 kV, 1000 kcmil 686522 
 LUG, Copper, 1000 kcmil 677110 

6. 600 Ampere Elbow Connectors  
 T-BODY, 600 Amp 15 kV Elbow 686350 
 CONNECTOR, Copper Compression, 1000 kcmil Stranded (CR) 900 Amp 012128 
 CABLE ADAPTER 686360  

or 686372
 GROUNDING DEVICE, 3-M, and other 600 Amp elbow accessories. 686512 

7. Heat Shrink "WYE" Splices  
 HEAT SHRINK "WYE" SPLICE, 1000 or 750 / 250 to #2 011909 
 CONNECTOR, 1000 or 750 / 250 to #2 011908 

8. Cold Shrink Terminations  
 TERMINATION, Cold Shrink, 35 kV, 500 to 1000 kcmil.  This is a 35 kV termination and quite  
long for 15 kV.  The heat shrink is usually a better choice. 

012125 

 LUG, Copper, 1000 kcmil 677110 
9. Cable  

 CABLE, EPR, 1000 kcmil Copper, triplexed. 623670 
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BOLTED CONNECTION
Item Description Stock No. Mtl. Std.

1 FASTENER ASSEMBLY, Aluminum, 1/2" x 1-3/4” 782050 7820.0
1/2" x 2” 782051 7820.0
1/2" x 2-1/2” 782053 7820.0
1/2" x 3-1/2” 782052 7820.0

2 BOLT, Silicon Bronze, 1/2" x 1-1/2” 784587E 7845.1
1-1/2” x 1-3/4” 784588E 7845.1
1-1/2" x 2” 784589E 7845.1

3 NUT, 1/2" Silicon Bronze 783325E 7833.3
4 WASHER, Flat Bronze, 1/2" 788026E 7880.2
5 WASHER, Bronze Lock 788125E 7880.2
7 NUT, Aluminum, 1/2" 783558 –
8 WASHER, Al. Flat 1/2" 788253 –
9 WASHER, Al. Lock 1/2" 788273 –
10 BOLT, Aluminum, 5/8" x 2” 781813 –

5/8" x 2-1/2" 781815 –
5/8” x 3” 781817 –

11 NUT, Aluminum, 5/8" 783560 –
12 WASHER, Al. Flat, 5/8" 788254 –
13 WASHER, Al. Lock, 5/8" 788274 –
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MATERIAL SUMMARY FOR BOLTED ELECTRICAL CONNECTIONS
D14-4M3.XLS Al Bellville  Stainless 1/2" Al Bolt                5/8" Al Bolt               Silicon Bronze Bolt        

Kit Assembly Steel  & Flat/ Lock                & Flat/ Lock            & Flat/Lock                
(Note 1)        Bellville Kit   Washer Assembly                        Washer Assembly                        Washer Assembly                      

                  Assembly (Note 2)                     (Note 3)                        (Note 4)                     
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Single Cu Lug - Al Bus X X
Double Cu Lug - Al Bus X X X
Single Al Lug - Single Cu Bus X  X
Single Al Lug - Double Cu Bus X X X
Double Al Lug - Single Cu Bus X X   X
Double Al Lug - Double Cu Bus X X X
Single Al Lug - Al Bus X   X X X X
Double Al Lug - Al Bus    X X X X  
Al Neutral Bus to Bus   X  X X X
Single Al Lug - IWCB/Conn. Plt.*    X X X X
Double Al Lug - IWCB/Conn. Plt.*     X X X
Conn. Plt.-IWCB   X X X X
Single Cu Lug - Single Cu Bus X  X X X
Double Cu Lug - Single Cu Bus X X X X
Single Cu Lug - Double Cu Bus X X X X
Double Cu Lug - Double Cu Bus X X X X
Cu Bus to Cu Bus X X X X

Note 1: Alum. or stainless steel Belleville kit assembly to be used for all Cu to Al bolted connections.  Tighten
until nut comes to snug stop.

Note 2: 1/2” Al flat/lock washer assembly to be used for Al lug-to-Al neutral bus, and Al lug-to-Al service
entrance connector plate.  Torque to 25 Ft-Lbs

Note 3: 5/8” Al flat/lock washer assembly to be used for IWCB connector plate-to-IWCB channel, and for Al lug-
to-IWCB connector plate or channel.  Al neutral bus-to-bus 4-bolt connections.  Torque to 55 Ft-Lbs

Note 4: Bolted connection to be used for all Cu lug-to-Cu bus connections, and for Cu bus-to-bus 4 bolt
connections. (Stock items are exempt) Torque to 40 Ft-Lbs

Note 5: Bolts Indicated are minimum length.  Longer bolts can also be used.

* For 750 kcmil Al compact round cable lug terminations, use Stock No. 651275 to
connect to IWCB connector plate, and use Stock No. 651274 for all other lug terminations.
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JOINT PREPARATION FOR BOLTED AND COMPRESSION JOINTS
WITH COPPER AND/OR ALUMINUM

(PLUS STEEL to COPPER)

I. BOLTED JOINTS
A. Aluminum to Aluminum

1. Both surfaces must be flat.  File off all burrs or irregularities and then vigorously clean all contact
surfaces with a stiff stainless steel wire brush to remove oxides.  A typically bright aluminum
surface should be obtained.  Do not wire-brush plated contact surfaces.  NOTE: It is not
necessary to wire brush aluminum lugs that are tin plated.

2. Immediately coat these contact areas with a liberal amount of contact sealant, City Light
Stock No. 726182

3. Re-clean the surfaces with the stainless steel wire brush through the sealant. Do not remove the
sealant.

4. Install fitting with bolts finger tight.  If a generous bead of compound does not appear, open the
joint and add more sealant.

5. Alternately (criss-cross) and evenly tighten bolts with a torque wrench to the values shown in
Section IV.

6. Excess sealant squeezed out of joint can be left as is or can be lightly smoothed along contact
line.

7. All excess sealant must be removed entirely from cable insulation.
B. Aluminum to Copper

1. Both surfaces must be flat.  File off all burrs or irregularities and then vigorously clean all contact
surfaces with a stiff stainless steel wire brush to remove oxides.  A typically bright surface should
be obtained.  Do not wire-brush plated contact surfaces.  NOTE: It is not necessary to wire brush
aluminum lugs that are tin plated.

2. Immediately coat these contact areas with a liberal amount of contact sealant, City Light
Stock No. 726182

3. Re-clean the aluminum surface with the stainless steel wire brush through the sealant.  Do not
remove the sealant.

4. Install fitting with bolts finger tight.  If a generous bead of compound does not appear, open the
joint and add more sealant.

5. Alternately (criss-cross) and evenly tighten bolts with a torque wrench to the values shown in
Section IV.

6. Excess sealant squeezed out of joint can be left as is or can be lightly smoothed along contact
line.

7. All excess sealant must be removed entirely from cable insulation.
NOTE:  Do not position the aluminum member in such a way that would allow water to drain from the
copper connector over (or into) the aluminum.
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C. Copper to Copper
1. Vigorously clean the contact surfaces with sandpaper.  Wipe clean with rag.
2. Alternately and evenly tighten bolts with a torque wrench to the values shown in Section IV.

NOTE: Contact sealants are not normally required in copper connections. However, the use of sealant in
severe corrosive environments and direct burial applications is recommended.  Use City Light Stock No.
725696.
D.  Copper to Aluminum with Copper Liner

1. The use of a contact sealant in this type of joint is not absolutely necessary.  However, for
maximum corrosion protection of the joint, the steps  given in A.1 to A.5 above should be
followed.  Use City Light Stock No.  726182.

E. Copper to Steel and Steel to Steel
1. Clean steel contact surface with sandpaper until clean, bright surface is  obtained.  Apply NO-

OX-ID “A” (Stock No. 725696) to surface.  Clean copper  with sandpaper and bolt joint together.
Torque to values in Section IV.  Surfaces should be wiped clean with rag before applying
sealant.

F. No electrical connection (including ground connections) shall have any form of  gasket material
sandwiched in them!  Further, no ground connections shall depend  on, or use, a Kwik-Bolt or
Tampin or any concrete anchor as a bolted connection.

II. COMPRESSION JOINTS
A. Aluminum Connector to Aluminum Wire

1. Vigorously clean the conductor contact area with a stainless steel brush. Do  not attempt to
clean connector barrel.  It is not necessary to apply sealant  to the conductor.  All connectors will
have sealant applied at the factory,  except full tension connectors with steel inner sleeves.

2. Fully insert the conductor into the barrel and crimp.  Crimping should begin  nearest the center of
sleeve type connectors.  For closed barrel type connectors crimping should begin at the closed
end and work toward the open end.  Excess sealant squeezed out of the joint may be smoothed
out around the mouth  of the barrel.  All excess sealant must be removed from any cable
insulation.

3. On all compression joints in Network areas, use tool and die referenced on NSV-10.  Do not use
“versa crimp” type tools for crimp connections in Network areas.

4. Do not use a copper connector on aluminum conductor!
B. Copper Connector to Copper Wire

1. Vigorously clean the conductor contact surfaces with a stainless steel wire  brush.  Do not
attempt to clean connector barrel.  In general it is not  necessary to apply sealant to the
conductor or connectors.  The use of  sealant in severe corrosive environments and direct burial
applications is  recommended.  Use City Light Stock No. 725696.

2. Fully insert the conductor into the barrel and crimp.  Crimping should begin  nearest the center of
sleeve type connectors.  For closed barrel type connectors, crimping should begin at the closed
end and work toward the open end.
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C. Aluminum Connector to Copper Wire
1. Vigorously clean the conductor contact area with a stainless steel brush.  Do  not attempt to

clean connector barrel.  It is not necessary to apply sealant  to the conductor.  All connectors will
have sealant applied at the factory,  except full tension connectors with steel inner sleeves.

2. Fully insert the conductor into the barrel and crimp.  Crimping should begin  nearest the center of
sleeve type connectors.  For closed barrel type connectors, crimping should begin at the closed end
and work toward the open end.  Excess sealant squeezed out of the joint may be smoothed out
around the mouth of the barrel.  All excess sealant must be removed from any cable insulation.

III. CONTACT SEALANTS
Gritted sealants (City Light Stock No. 726180) are primarily used in aluminum compression connectors.
Aluminum compression connectors have sealant applied at the factory, except full tension connectors with
steel inner sleeves.
Non-gritted sealant, City Light Stock No. 726182, is recommended for flat connections.  No. 726182 is a
petroleum base inhibitor.  Stock No. 725696 is used for copper to steel and copper to copper and steel to
steel as a corrosion preventive.
NOTE: Care should be taken to prevent excess sealant from being applied to hardware since torque values
will be affected if the hardware becomes over lubricated.

IV.  TORQUE VALUES  (FOOT-POUNDS)

Aluminum
Bolt Size NO-OX-ID Coated Silicon-Bronze Stainless Steel
3/8 x 16 11  20 20
1/2 x 13 25 40 40
5/8 x 11 55 55 55
3/4 x 10 70 70 70

Aluminum bolt setups that are to be torqued need a little No-Ox-Id (stock No. 726181) on the threads for
proper torque.
When using Belleville washer/aluminum bolt assembly (City Light Stock Nos. 782050, 782051, and
782052), tighten until the Belleville washer is flat as determined by a sudden stop.  Do not back off.
When using Belleville washers with steel bolts, tighten until the Belleville washer is flat.

341



Seatt le  Ci ty Light  

CONSTRUCTION GUIDELINE 

standard number :

superseding:
ef fect ive date:

page:

NCB-10 
September  9 ,  2009 
September  16,  2010
1 of  2  

 

standards coordinator standards manager unit director 

Curtis Lu John Shipek Pamela S. Johnson 

 

G R O U N D I N G  N E T W O R K  S Y S T E M  D R Y  T R A N S F O R M E R  V A U L T S ,  
A L U M I N U M  B U S   

 

 ALUMINUM BUS BAR CONNECTION 
 

Item Quantity Description Stock No. 

1 As req'd. BUS BAR 3/8" x 4" Al., Rectangular 630055 

2 As req'd. WIRE, 250 kcmil bare Cu., 1/C 610412 

3 4 TERMINAL, Compression, 250 kcmil Al. 651265 

4 4 CLAMP, Ground Rod, 5/8"-250 kcmil 676255 

8 16 ASSEMBLY, Al. Bolt, Nut & Belleville Washer 782050 

"Dry Transformer Vault" Definition:  Dry vaults are above grade or are not subject to periodic flooding, such as locations 
in a customer basement.  Dry vault equipment must be out of the rain or drip.  Dry vaults may have vent gratings open to the 
rain. 

Ground Rods:  Four 5/8" x 8' ground rods shall be driven as shown before the vault floor is poured.  When installing rods in 
vaults with limited overhead clearance, two 5/8" x 5' sectional rods, coupled, may be used in lieu of a 5/8" x 8' rod.  The head 
of the rod shall protrude approximately 6" above the finished floor.  A driving head shall be used to prevent damage to the 
ground rod threads. 

Testing of Grounds:  The total resistance of the ground rods shall not exceed 25 ohms.  If this requirement is not met with 
four rods as shown, additional lengths shall be coupled and driven, or additional rods installed. 

Ground Bus:  Install an aluminum bus bar as shown along the wall of the transformer vault.  Copper may also be used for 
dry vault ground buses; see Guideline NCB-20.  The ground bus should extend under duct runs for neutral connection.  See 
engineering drawings for particulars.  
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Item Quantity Description Stock No. 

1 As req'd. BUS BAR 3/8" x 4" Al., Rectangular 630055 

2 As req'd. WIRE, 250 kcmil Bare Cu., 1/C 610412 

3 4 TERMINAL, Compression, 250 kcmil Al. 651265 

4 4 CLAMP, Ground Rod, 5/8"-250 kcmil 676255 

8 16 ASSEMBLY,AL. Bolt, Nut & Belleville Washer 782050 

11 2* SCREW, cap, Hex Head, Cad Plated, 5/8" - 11 NC x 1” 784885E 

12 2* WASHER, 5/8" Lock, Galvanized 584260E 

13 1* WASHER, Flat, 5/8" 585030E 

14 1* INSULATOR, Dirigo Spool, Neutral 690880 

15 1* NUT, Coupling, Hex, Steel, 5/8" - 11 NC 780050E 

16 1* BASE, Neutral Bus Support 690882 

17 2* ANCHOR, SS, Light Duty, Stud Bolt (w/stud, nut, & washer) 1/2" x 2-3/4" 780032 

* Quantity per insulator location. 

Ground Wire:  250 kcmil bare stranded copper cable shall be used to connect ground rods to the ground bus.  There should 
be sufficient slack in the cable to prevent damage due to tension or setting. 

Vault Arrangement:  See installation drawings for location details of Bus, Cable, Connections, Ground Rods, Ground 
Cables, and Customer Service Bus. 

Bend Radius:  Minimum bend radius for aluminum bus bar shall be 3/4". 

Supports:  Install supports, items 5, 6, and 7, approximately every 4 feet of wall mounted bus and around columns and 
corners as required.  Use equal spacing on each straight section. 

Transformer Neutral:  The neutral terminal on the transformer may vary in location and orientation.  Some transformers 
may have a neutral terminal with 4 bolt holes and others may have 2 bolt holes. 

Electrical Connections:  See Construction Guidelines NSV-30 and NSV-20 for contact surfaces and joint preparations. 

Bus Tie Switches:  Bus tie switches should have a case ground of 500 kcmil copper. 

References:  Construction Standards NSV-30 and NCB-80 for joint preparation details.  Construction Standard NCB-40 for 
transformer vault bus installation. 
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G R O U N D I N G  N E T W O R K  S Y S T E M  T R A N S F O R M E R  V A U L T S
W E T ,  D R Y ,  O R  S P O T  -  C O P P E R  B U S

Wet vaults are those vaults located below grade or where otherwise subject to flooding or wet interior
conditions.  Dry vaults are above grade or are not subject to periodic flooding, such as locations in a
customer basement.  Dry vault equipment must be out of the rain or drip.  Dry vaults may have vent

gratings open to the rain.

Figure 1,  Tying Bus to Ground Rod
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bus joint detail

250 kcmil ground
cable termination detail

Figure 2,  Bus Attachment

Material List, Figures 1 and 2
Item Quantity Description Stock No. Matl. Std.

01 as required BUS BAR 1/4˝ x 4˝, Copper 630029 6300.0
02 4 GROUND ROD, 5/8˝ x 8΄ 564238E 5642.1
03 4 TERMINAL LUG, 250 Copper 677083E 6770.7
04a as required BOLT Silicon Bronze, 1/2˝ x 1-1/2˝, bus to bus 784587E 7845.1
04b 8 BOLT, Silicon Bronze, 1/2˝ x 1-1/4˝, bus to 250 lug 784586E 7845.1
05 as required LOCK WASHER, Bronze, split, 1/2˝ 788125E 7880.2
06 as required NUT Silicon-Bronze, 1/2˝ 783325E 7833.3
07 as required WIRE, Bare stranded copper, 250 kcmil 610412 6103.9
08 4 GROUND CLAMP 676255 6762.7
11 as required WASHER, Flat Bronze, 1/2˝ 788026E 7880.2
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Notes:
1. Ground Rods:  Four 5/8˝ x 8΄ ground rods shall be driven as shown before the vault floor is poured. When installing

rods in vaults with limited overhead clearance, two 5/8˝ x 5΄ sectional rods, coupled, may be used in lieu of each
5/8˝ x 8΄ rod.  The head of the rod shall protrude approximately 6˝ above the finished floor.  A driving head shall be used
to prevent damage to the ground rod threads.

2. Testing of Grounds:  The total resistance of the ground rods shall not exceed 25 ohms.  If this requirement is not met
with four rods as shown, additional lengths shall be coupled and driven, or additional rods installed.

3. Ground Bus:  A 1/4˝ x 4˝ copper bus bar shall be installed as shown along the walls of the transformer vault to extend
beyond duct entrances so neutrals can be connected near the duct.

4. Ground Wire:  250 kcmil bare stranded copper cable shall be used to connect ground rods to the ground bus.  There
should be sufficient slack in the cable to prevent damage due to tension or settling.  All aluminum neutrals shall be
sleeved out to insulated copper pigtails and adapters, sealed on both the sleeve and lug with heatshrinks, in vaults that
are subject to flooding.  Install a 250 kcmil copper system ground if no bus ties are available.

5. Transformer Neutral:  The neutral terminal on the transformer may vary in location and orientation.  Some transformers
may have a neutral terminal with 4 bolt holes and others may have 2 bolt holes.

6. Bus Tie Interrupters (BTIs): - These shall have a case ground of 500 kcmil copper to ground bus.

7. Conductors: - Aluminum secondary conductors in a potentially wet location: sleeve copper pigtails with heat shrink onto
the neutrals and then connect them to the neutral/ground bus.  Use oil stop aluminum sleeves (Material Standard
6774.7).

8. References:  Construction Standards NSV-30 and  NCB-80 for joint preparation details.  Construction Standard NCB-40
for transformer vault bus installation.

Figure 3,  Insulated Support Assembly, Detail “A”

Material List, Figure 3, Detail “A”
quantities per insulator location

Item Quantity Description Stock No.
12 2 SCREW, cap, hex head, cad plated, 5/8˝ - 11 NC x 1˝ 784885E
13 2 WASHER, lock, galvanized, 5/8˝ 584260E
14 1 WASHER, flat, 5/8˝ 585030E
15 1 INSULATOR, Phenolic spool, neutral bus support 690880
16 1 NUT, coupling, hex, steel, 5/8˝ - 11 NC 780050E
17 1 BASE, neutral bus support 690882
18 2 ANCHOR, Stainless Steel, light duty, stud bolt (stud, nut and washer) 1/2˝ x 2 - 3/4˝ 780032
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Figure 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cable 
Terminal 

Detail 
 

 
 

 
Mater ia l  L ist  

Item Quantity Description Stock No. 

01 as required BUS BAR, copper, 1/4″ thick, 48″ long 679760  
02 2 ROD, ground, copper clad, 5/8″ x 8′ 564238E 
03a 2 LUG, 250 kcmil copper compression 677083E 
03b 2 TERMINAL, bolted cable to flat, 750 676123 
04a 4 BOLT, silicon bronze, 1/2″ x 1-1/4″, bus to 250 lug 784586E 
04b 4 BOLT, silicon bronze, 1/2″ x 1-1/2″, bus to 750 lug 784587E 
05 as required WASHER, lock, silicon bronze, 1/2″ 788125E 
06 as required NUT, silicon bronze, 1/2″  783325E 
07 as required WIRE, 250 kcmil, bare stranded copper 610412  
08 2 CLAMP, ground, 5/8″ - 2/0 to 250 676255  
11 8 WASHER, flat, silicon bronze, 1/2″ 788026E 
12 as required WIRE, 750 copper, 600 V 613743 
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1. Grounding Electrode:   
Two 5/8-inch by eight-foot ground rods shall be driven in 
opposite corners, as shown (Figure 1), before the 
concrete is poured (except precast vaults).  When 
installing rods in vaults with limited overhead clearance, 
two 5/8-inch by five-foot sectional rods may be used in 
lieu of a 5/8-inch by eight-foot rod.  The head of the rod 
shall protrude approximately six feet above the finished 
floor.  A driving head shall be used to prevent damage 
to the ground rod threads.  Ground rods shall be 
caulked and grouted to prevent water intrusion. 

2.  Grounding Electrode Alternate 

2.1 Obtain approval for alternate from Seattle City Light 
engineer prior to bid.  

2.2 Drill two holes into each vault for cable entry.  Drill 
each hole through vault on the same wall that the 
duct bank enters, above the water table if present. 

2.3 For each of the two grounding electrodes per vault, 
furnish and install 50 feet of 250 kcmil bare copper 
conductor laid approximately straight below the duct 
bank prior to pour.  Provide additional conductor in 
order to route it from the duct bank, up through 
drilled hole in vault, and down to common grounding 
point within vault.  

2.4 At entry into vault, exothermically weld each 
conductor to eliminate air gaps between strands.  
Seal conductor’s entry into vault to prevent water 
intrusion.  

3. Testing of Grounds:  The total resistance of the 
ground rods shall not exceed 25 ohms.  If this 
requirement is not met with four rods as shown, 
additional lengths shall be coupled and driven, or 
additional rods installed. 

4. Ground Bus:  One 1/4-inch by four-inch by forty-eight-
inch copper bus bar shall be installed as shown (Figure 
1) on the wall near the duct entrance. 

 A second bus can be installed at the opposite end and 
the two connected together with 750 kcmil or equivalent 
copper. 

5. Ground Wire:  250 kcmil bare stranded copper cable 
shall be used to connect ground rods to the ground bus.  
There should be sufficient slack in the cable to prevent 
damage due to tension or settling.  Install 250 kcmil 
copper system ground if no bus ties are available.   

 

 

Figure 2, Detail A:  Bus to Wall Insulated Support Assemblies 

 

 

 

 

 

 

 

 

Material List for Bus to Wall Insulated Support Assemblies 

Quantities listed assume four Insulated Support Assemblies will be required per installation. 

Item Quantity Description Stock No. 

1 8 SCREW, cap, hex head, cad plated, 5/8″ - 11 NC x 1″ 784885E 
2 8 WASHER, lock, galvanized, 5/8″ 584260E 
3 4 WASHER, flat, 5/8″ 585030E 
4 4 INSULATOR, phenolic spool, neutral bus support 690880 
5 4 NUT, coupling, hex, steel, 5/8″ - 11 NC 780050E 
6 4 BASE, neutral bus support 690882 
7 8 ANCHOR, stainless steel, light duty, stud bolt 1/2″ x 2-3/4″ (with stud, nut and washer) 780032 
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NETWORK SPOT OR SYSTEM MULTI-TRANSFORMER WET OR DRY VAULT
INSULATED GROUND/NEUTRAL BUS INSTALLATION

Wet vaults are those vaults located below grade or where otherwise subject to flooding or wet interior
conditions.  Dry vaults are above grade or are not subject to periodic flooding, such as locations in a customer
basement.  Dry vault equipment must be out of the rain or drip.  Dry vaults may have vent gratings open to the
rain.
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DETAIL 4

DETAIL 1:  BUS BAR MOUNTING
TO CONCRETE WALL

DETAIL 2: BUS BAR CONNECTION

DETAIL 5

DETAIL 3: BUS BAR
ASSEMBLIES

DETAIL 6
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MATERIAL LIST

COPPER BUS ALUMINUM BUS
Item Description Matl. Std. Stock No. Item Description Matl. Std. Stock No.

1 BOLT, Si-Bronze, 1/2”-13 x 1-1/2” 7845.1 784587E 1 BOLT ASSY, Kit, Al., 1/2”-13x2” 7820.0 782051

2 WASHER, Flat, Bronze, 1/2”. 7880.2 788026E – – – –

3 WASHER, Lock, Bronze, 1/2”. 7880.2 788125E – – – –

4 NUT, Si-Bronze, 1/2”-13 7833.3 783325E – – – –

5 TERMINAL, Comp, 500 Cu 6770.7 677091E 5 TERMINAL, Comp, 500 Al. 6774.8 651270

6 Same as item 1 7845.1 784587E 6 BOLT, Al. 5/8”-11 x 2” – 781813

7 Same as item 2 7880.2 788026E 7 WASHER, Flat, Al. 5/8” – 788254

8 Same as item 3 7880.2 788125E 8 WASHER, Lock, 5/8”Al. – 788274

9 Same as item 4 7833.3 783325E 9 NUT, Al., 5/8”-11 – 783560

10 BUS BAR, Cu., 1/4” x 4” 6300.0 630029 10 BUS BAR, Al., 3/8” x 4” – 630055

11 SCREW, Hex, Steel, 5/8”-11 x 1” 7847.1 784885E 11 SCREW, Hex, Steel, 5/8”-11 X 1” 7847.1 784885E

12 WASHER, Lock, Galv., 5/8” 5842.1 584260E 12 WASHER, Lock, Galv. 5/8” 5842.1 584260E

13 INSULATOR, Neutral Bus Support 6908.0 690880 13 INSULATOR, Neutral Bus Support 6908.0 690880

14 NUT, Coupling, Hex, Steel, 5/8”-11 – 780050E 14 NUT, Coupling, Hex, Steel, 5/8”-11 – 780050E

15 BASE, Neutral Bus Support 6908.2 690882 15 BASE, Neutral Bus Support 6908.2 690882

16 ANCHOR, Stud Bolt,
1/2” x 2-3/4”, SS

7800.9 780032 16 ANCHOR, Stud Bolt, 1/2”, SS 7800.9 780032

17 CLAMP, Ground Rod, 5/8” to 250 6762.7 676255 17 CLAMP, Ground Rod, 5/8” to 250 6762.7 676255

18 WIRE, 250 kcmil Bare Str. Cu. 6103.9 610412 18 WIRE, 250 kcmil Bare Str. Cu. 6103.9 610412

19 BASE, Mounting, Cable Tie – 735801 19 BASE, Mounting, Cable Tie – 735801

20 TERMINAL, Comp., 250 Cu. 6770.7 677083E 20 TERMINAL, Comp., 250 Al. 6774.9 651265

21 SLEEVE, Comp., 500 Cu. 6773.8 677367 21 SLEEVE, Comp., 500 Cu. 6773.8 677367

22 WIRE, 500 kcmil Bare Str. Cu 6103.9 610397 22 WIRE, 500 kcmil Bare Str. Cu 6103.9 610397

23 ROD, Running Thread, 5/8”-11,
(length as required)

– 781000 23 ROD, Running Thread, 5/8”-11,
(length as required)

– 781000

24 ANCHOR, Concrete Stud,
5/8” x 3-3/4”, SS

7800.9 780141 24 ANCHOR, Concrete, Stud,
5/8” x 3-3/4”, SS

7800.9 780141

25 CABLE TIE, Plastic 7358.1 735806E 25 CABLE TIE, Plastic 7358.1 735806E

– – – – 26 INHIBITOR COMPOUND, Oxide 7261.1 726182

– – – – 27 TERMINAL LUG, Comp., 750 Al.
(for 5/8” Bolt)

6774.8 651275

– – – – 28 BOLT ASSY, 1/2” x 1-3/4” with
Belleville Washer

7820.0 782050

29 BRACKET, Ground Support – 666466 29 BRACKET, Ground Support – 666466

Bus material quantities are to be determined by engineer.
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NOTES:

1. Use copper bus in wet vaults.  Use either copper or aluminum bus in dry vaults.

2. Wet vaults are those vaults located below grade or where otherwise subject to flooding or wet
interior conditions.  Dry vaults are above grade or are not subject to periodic flooding, such as
locations in a customer basement.  Dry vault equipment must be out of the rain or drip.  Dry
vaults may have vent gratings open to the rain.

3. See installation drawings for location details of neutral bus, cable connections, ground rods,
ground cables, and customer service bus.

4. Bus material quantities are to be determined by engineer.

5. Minimum bend radius for both 1/4” copper bus bar and 3/8” aluminum bus bar shall be 3/4”.
Maximum bend for 1/4” copper bus bar and 3/8” aluminum bus bar shall be 90°.

6. Install supports (item 15) approximately every eight feet of wall mounted bus and around
columns and corners as required.  Use equal spacing on each straight section.

7. Connect a ground cable to each of the four ground rods or to each of the two customer ground
cables.

8. The transformer neutral terminal may vary in location and orientation.  Some transformer
neutral terminals may have four bolt holes while others may have six bolt holes.

9. Refer to Construction Guidelines NSV-20 and NSV-30 for preparation of contact surfaces,
joining techniques and torque values for aluminum bolts.  For silicon bronze or steel bolts use
40 ft. lbs. torque for 1/2” diameter bolts and 55 ft. lbs., torque for 5/8” diameter bolts.

10. One 750 kcmil or two 500 kcmil bare copper wires can be substituted for sections of wall
mounted copper bus only (see NCB-30).  The connection to the transformer neutral(s) shall be
made with bus bar.  Two 750 kcmil aluminum wires (dry vaults only) or two 500 kcmil bare
copper wires can be substituted for sections of wall mounted aluminum bus using an aluminum
terminal lug.  Make aluminum to copper connections per NSV-20 and NSV-30.

11. Ground cables shall be supported on the wall approximately every three feet.

12. Bus tie switches shall be grounded with 500 kcmil copper for the case ground to neutral bus.

13. A 250 kcmil system ground shall be installed and connected to the ground bus in adjacent vault
if no bus ties are present.

14. For grounding details for copper buses, see Guideline NCB-20 for use in dry, wet, or spot
transformer vaults.  Guideline NCB-30 describes details for wet vault installations of one or two
48” copper buses.  For aluminum buses, see Guideline NCB-10 for dry vault transformer
grounding details.
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I N S T A L L A T I O N  O F  S E C O N D A R Y  B U S  B A R  
 

Notes:  

A. Use special support (Stock No. 696836) for limited 
working space. 

B. Do not use for new services outside of the Network area. 
C. Use 2 bus bars per phase for 2000 amp.  
D. Use 2 bus bars per phase for 3000 amp.   
E. For copper cable and copper lugs, use silicon bronze bolts 

and hardware.  For aluminum cable and lugs, use either 
aluminum or stainless steel bolt kits.  See D14-4/NSV-20. 

F. Cable limiters are used for most bus tie cables and 
secondary conductors. 

Mater ia l  L ist  

Quantity by Bus Bar Length, in.  

Item 36 48 51 62-1/2  Description Stock No. 

01 06 06 12 09  ANCHOR, 1/2˝-13 x 3-3/4˝, SS Kwik Bolt 780141 
02 18 18 36 27  CLOTH, varnished cambric, 5˝x12˝ 735283E 
03 06 06 12 09  WASHER, lock, 1/2˝ galvanized 584255E 
04 02 02 04 03  SUPPORT, secondary bus, insulators 696832 
05 06 06 12 09  INSULATOR, bus bar support 690856 
06 12 12 24 18  WASHER, split lock, 3/4˝ silicon bronze 788127E 
07 12 12 24 18  CAP SCREW, 3/4˝x1-1/2˝ hex, silicon bronze 784627E 
08a Note C   BUS BAR,  36˝  679757 
8b Note C      48 ˝  679760 
8c Note D      51 ˝  679763 
8d Note D      62-1/2 ˝  679764 

10a as required - see NTP-90 LIMITERS, Cu for Cu cable , or 683621 
thru 683630 

  LIMITERS, Al for Al cable 683637 
thru 683659 

10b as required - see NTP-90 LUGS, Cu for Cu cable, or 677072E 
thru 677110 

  LUGS, Al for Al cable 651267  
thru 651295 

10c as required - see NTP-90 HEAT SHRINK TUBING 737451 
thru 737604 

11 see Note C   BOLT KITS, 1/2˝ x 2˝ stainless steel 782040 
12 as required   RACKING MATERIALS (Stock Class 70) – 
13 as required   TAPE, friction, 3/4˝ 736400E 
14 3 roll (RL)   TAPE, friction, 2˝ 736415 
15 as required   VARNISH, insulating, quart 725471 
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Instal lat ion Detai ls  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                   See  note  11b  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

354



SEATTLE CITY LIGHT 

CONSTRUCTION GUIDELINE 
Installation of Secondary Bus Bar 

STANDARD NUMBER: 
PAGE: 

SUPERSEDING: 
EFFECTIVE DATE: 

U4-5/NCB-50 
3 of 4 
November 21, 2006 
September 9, 2009 

 

 
Instal lat ion Procedure 

1. Locate and drill 1/2˝ diameter anchor holes.  Allow space for size of bus bar specified.  See Note 9, below. 

2. Mount supports (Stock No. 696832) using 1/2˝ x 3-3/4˝ stainless steel concrete anchors (Stock No. 780141) and 1/2˝ 
galvanized lock washers (Stock No. 584255E).  Do not tighten. 

3. Install insulators (Stock No. 690856) to supports using 3/4˝ x 1-1/2˝ silicon bronze cap screws (Stock No. 784627E) and 
3/4˝ silicon bronze lock washers (Stock No. 788127E).  Do not tighten. 

4. Clean and install bus bars with three (3) pieces of 5˝ x 12˝ varnished cambric cloth (Stock No. 735283E) between the 
bus bars and the insulators using 3/4˝ x 1-1/2˝ silicon bronze cap screws (Stock No. 784627E) and silicon bronze lock 
washers (Stock No. 788127E).  Tighten all bolts making sure there are no stresses in the insulators due to warped or 
misaligned parts. 

5. Connect secondary cables. 

6. Cover crimped connector end of limiters with heat shrink tubing. 

7. Wrap all exposed bolts, bars and connectors with three layers of varnished cambric.  Secure in place with 3/4˝ wide 
friction tape (Stock No. 736400E). 

8. Wrap with 2˝ wide friction tape (Stock No. 736415) to seal all parts where moisture can enter.  Completely cover the 
varnished cambric.  Use a minimum of one half-lapped layer to provide a smooth base for insulating varnish. 

9. Paint all taped surfaces with insulating varnish (Stock No. 725471) to make entire installation water-resistant. 

10. Guidelines for positioning bus bars in manholes and vaults: 

10a Bus bars should be installed so as not to block duct runs for pulling through. 

10b The bottom of bus bars should be no less than 36˝ from the floor and as high as possible, so the bars are at a 
proper working height for connections.  The bars should be at least 6˝ from the ceiling to leave room for splicing.  
Avoid heights where bus bars must be worked from ladders (sump pumps are required in bus bar vaults). 

10c Bus bars should be placed vertically so cables can be brought in from both sides. 

10d Bus Bars should be installed above waterline. 

11. Cable training, racking and phasing: 

11a All cables from one duct must be installed on the same position on each phase.  Bus ties from one direction and 
parallel services should be back to back. 

11b Cables shall be racked so that they traverse the bus bars over each phase position for that set. 

11c Cable sets shall be racked together within 18˝ of the closest bus bar. 

11d Phasing shall start with Phase 1 on the bar closest to the wall and work out from the wall in order (1, 2, 3). 

11e Bring in all cables from the direction of the bus bar that is furthest from the wall.  This will avoid blocking access to 
the lower bars with the upper cables. 

11f If installing cable to cable limiters, install as close to bus bars as possible. 
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University and First Hill Vaults, figures 

Mole Bar Layout, section 
 

 

 

 

 

 

 

 

Mole Bare Layout, plan view 
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Material List for Set of 3 IWCBS 
Note: Support IWCB no less than every 2΄-4˝ (minimum separation) and no more than every 8΄ (maximum). 

Item 
Quantity per  
Support Assembly Description 

Stock  
No. 

01 4 NUT, spring, strut, long, 5/8˝-11 723613 
01A 4* ANCHOR, stud, concrete, “Kwik-Bolt”, 5/8˝-11 x 4-3/4, stainless steel 780034 
02 4 ROD, running thread, 5/8˝ -11, length as required 781000 
03 12 HEX BOLT, zinc coated steel, 5/8˝-11 x 1-1/4˝ 784886E 
04 12 SCREW, socket flat head (Allen), 5/8˝-11UNC x 1-1/2˝, stainless steel 784440 
05 16 HEX BOLT, zinc coated steel, 1/2˝-13UNC x 1-1/4˝ 784826E 
06 12 HEX BOLT, zinc coated steel, 1/2˝-13UNC x 1-1/2˝ 784827E 
07 12 HEX NUT, cadmium coated steel, 5/8˝-11NC 010162E 
09 20 NUT, spring, strut, long, 1/2˝-13UNC 723606E 
10 12 WASHER, split lock, helical spring, cadmium coated, 5/8˝ 584260E 
11 40 WASHER, split lock, helical spring, cadmium coated, 1/2˝ 584255E 
12▲ 28 CAP SCREW, hex head, Al, for 6˝ IWCB  5/8˝-11UNC x 2˝ 781813 
    5/8˝-11UNC x 2-1/2˝ 781815 
13 28 HEX NUT, heavy series, Al, 5/8˝-11UNC 783560 
14 28 WASHER, flat plain, Al, 5/8˝ 788254 
15 28 WASHER, split lock, helical spring, Al, 5/8˝ 788274 
16 4 TIE, anchor to rail 680800 
17 2 RAIL, tie to mounting plate 680801 
18 3 MOUNTING PLATE, insulator to rail 680802 
19 3 INSULATOR, cap and pin, porcelain, TR-222 690280 
20 3 INSULATOR PLATE, for 8˝ IWCB 680874 
21 3 BUS, IWCB, Al, 8˝ 630051 
22 4 INSULATOR BRACKET, for  8˝ IWCB 690862 
23 2 POST INSULATOR, porcelain, TR-202 690253 
24▲ – CAP SCREW, hex head, bus bar, Al, 5/8˝-11UNC x 3˝ 781817 
25 – TERMINAL, secondary lug, compression, Al, 750 kcmil 651275♣ 
26 – CONNECTOR PLATE, for 6˝ x 6˝ & 8˝ x 8˝ IWCB to cable 680860 
27 8 WASHER, flat plate, square, electrogalvanized steel, 5/8˝ 788192 
28 8 HEX BOLT, zinc coated steel, 1/2˝-13UNC x 3˝ 784833E 
29 8 WASHER, flat plate, square, electrogalvanized steel, 1/2˝ 788190E 
30 4* COUPLING NUT, for 5/8˝ running thread steel rod 780050E 
40 4 HEX BOLT, zinc coated steel, 1/2˝-13UNC x 5˝ 784841 
41 8 WASHER, flat, round, zinc coated steel, 1/2˝ 585025E 
42 4 HEX NUT, cadmium coated steel, 1/2˝-13UNC 782986E 
* Items 1A and 30 used only when Unistrut is not supplied by customer. 
▲ Use item 12 for one side cable installation; item 24 for back to back cable installation. 
♣ For use with Excelloy 750 kcmil Al. Compact conductor (Stock No. 601018). 
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Typical 8˝ Wide IWCB 
IWCB Required in Sets of Three 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scale:  None 
 
 

See page 4 for hole pattern details. 

A = hole pattern centerline for mounting insulator plate, top only (item 20), separated by 2΄ 4˝ minimum, 8΄ 
maximum. 

B = hole pattern centerline for mounting connector plate (item 26) 
C = hole pattern centerline for mounting insulator bracket, stiffening side only (item 22), separated by 2΄ 4˝ 

minimum, 8΄ maximum. 
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Hole Drilling Details for 6˝ x 6˝ and 8˝ x 8˝ IWCB, Note:  All holes 11/16˝ diameter 

 
 
 
 
 
 
 
 
 

 A – Top View End View 
 hole pattern for insulator plate (item 20)  

 Web Size 
 6 x 6 8 x 8  

J 3-1/2 4-1/4  

K 3/4 1-1/8  

L 1-3/4 2-1/8  
 dimensions in inches 

 
 
 
 
 

 
 B – Side View C – Side View 
 hole pattern for connector plate (26) hole pattern for insulator bracket (item 22) 

 
 

 
 
Material List -- Connector Plate and Cable Installation  

Item 
Quantity per  
Support Assembly Description 

Stock  
No. 

12▲ 8/plate, 2/cable BOLT, bus bar, Al hex head,  5/8˝-11UNC x 2˝ for 6˝ IWCB 781813 
   5/8˝-11UNC x 2-1/2˝  for 8˝ IWCB 781815 
13 8/plate, 2/cable NUT, heavy series, Al hex, 5/8˝-11UNC 783560 
14 8/plate; 4/cable WASHER, flat, Al, 5/8˝ 788254 
15 8/plate, 2/cable WASHER, lock, Al spring, 5/8˝ 788274 
20 3 PLATE, INSULATOR, for 8˝ IWCB 680874 
22 4 BRACKET, INSULATOR, for  8˝ IWCB 690862 
24▲ 8/plate, 2/cable BOLT, bus bar, Al hex head, 5/8˝-11UNC x 3˝ 781817 
25 as required TERMINAL, comp. Al 750 kcmil 651275♣ 
26 as required PLATE, CONNECTOR, for 6˝ x 6˝ & 8˝ x 8˝ IWCB 680860 
31 6 PLATE, CONNECTOR, CT, 8˝ x 8˝ IWCB 680885 
32 6/bracket HEX BOLT, zinc coated steel, 1/2˝ x 2˝ 784829E 
33 6/bracket WASHER, flat, round, zinc coated steel, 1/2˝ 585025E 
34 6/bracket WASHER, split lock, helical spring, zinc coated steel, 1/2˝ 584255E 
35 6/bracket HEX NUT, zinc coated steel, 1/2˝ 783116E 
▲ Use item 12 for one side cable installation; item 24 for back to back cable installation. 
♣ For use with Excelloy 750 kcmil Al. Compact conductor (Stock No. 601018). 

360



SEATTLE CITY LIGHT 

CONSTRUCTION GUIDELINE 
IWCB Installation and Mounting Parts 

STANDARD NUMBER: 
PAGE: 

SUPERCEDING: 
EFFECTIVE DATE: 

NCB-60 
5 of 6 
January 25, 2008 
September 16, 2010 

 
8˝ Wide by 14΄ 6˝ Long IWCB with Offset Plates 

Optimized Design for Vaults with Four Transformers 
 
 
 SIDE ONE TOP SIDE TWO 

A = hole pattern 
centerline for 
mounting 
insulator plate, 
top only (item 
20), separated 
by 2΄ 4˝ 
minimum,  
8΄ maximum. 

B = hole pattern 
centerline for 
mounting 
connector plate 
(item 26) 

C = hole pattern 
centerline for 
mounting 
insulator bracket, 
stiffening side 
only (item 22), 
separated by 2΄ 
4˝ minimum, 8΄ 
maximum. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scale:  None 
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8˝ Wide by 12΄ Long IWCB with Offset Plates 

Optimized Design for Vaults with Three Transformers 
 
 
 
 SIDE ONE TOP SIDE TWO 
 

A = hole pattern 
centerline for 
mounting 
insulator plate, 
top only (item 
20), separated 
by 2΄ 4˝ 
minimum,  
8΄ maximum. 

B = hole pattern 
centerline for 
mounting 
connector plate 
(item 26) 

C = hole pattern 
centerline for 
mounting 
insulator bracket, 
stiffening side 
only (item 22), 
separated by 2΄ 
4˝ minimum, 8΄ 
maximum. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scale:  None 
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STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

T R A F F I C  A N D  S T R E E T L I G H T  S E R V I C E S  I N  N E T W O R K  A R E A S

Note:  This Guideline is also
intended for use as a general
guideline to connect bus bars,
insofar as a 2΄-0˝ pigtail is placed
between the bus bar and the limiter
and both are sealed with heat
shrink tubing.  Refer to Guideline
NCB-50, paragraphs 5, 6, 7 and 8
for additional parts procedures.
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A. City Light Shall:
1. Make all connections to the secondary bus bars and the neutral bus.
2. Install pigtails on all three secondary bus bars complete with limiters.
3. Install a white copper pigtail to the vault neutral bus.
4. Mark each secondary bus bar pigtail with a metal tag reading "Traffic/Streetlight Only."
5. Mark the white copper neutral bus pigtail with a metal tag reading "Traffic/Streetlight Neutral."
Refer to Construction Guidelines NSV-20, NCI-80, NCB-100, NCB-20, NCB-30, NTP-90.

B. The Customer Shall:
1. Supply and install on each secondary bus bar pigtail a fuse holder with fuse element, and code-size

conductors from the fuse holder to the load.
2. Supply and install the required neutral tap from the vault neutral bus pigtail to the load.
3. Use only those conduits agreed upon by City Light.

C. Prohibition:
The connection of streetlighting or traffic control loads to any other power source within a vault manhole or other
network facility is prohibited.

D. Material List, City Light Supplied and Installed

Item Description Material Standard
Stock
Number

01 Lug, #2 Copper Compression 6770.7 677071E

02 Bolt, 1/2˝ X 1-1/2˝ Silicon Bronze 7845.1 784587E
03 Nut, 1/2˝ Silicon Bronze 7833.3 783325E
04 Washer, Flat, 1/2˝ Silicon Bronze 7880.2 788026E
05 Washer, Lock, 1/2˝ Silicon Bronze 7880.2 788125E
06 Cloth, Varnished Cambric, Black – 735283E
07 Tape, Friction, 3/4˝ 7364.0 736400E
08 Tape, Friction, 2˝ 7364.0 736415
09 Varnish, Insulating, Clear – 725471
10 Cable, 600 Volt, XLP, Copper, #2 6010.0 613730
11 Tubing, Heat Shrink, Heavy, 9˝ 7374.5 737450E
12 Cap, Heat Shrink 7374.5 737475E
13 Wire, #2 Bare Str. Copper 6103.9 610434
14 Limiter, 600 V, CU to CU, #2 6836.3 683643
15A Fuse Holder, Buss Type HEB-JJ – 682349
15B Fuse, 600 V, 3 to 40 amps – 683151-62
16 Tape, SS, For Embossed Labels 7658.5 723370
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STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR 
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S P L I C E S  A N D  T A P S ,  6 0 0  V O L T ,  A L U M I N U M  T O  A L U M I N U M ,   
A L U M I N U M  T O  C O P P E R ,  C O P P E R  T O  C O P P E R  

 

1.  Straight  Spl ice Copper to Copper 
 

Tool and Die 
Stock No. Matl. Std. 

Conductor, 
AWG/kcmil MD-6 Y35/39 

677354E 6773.8 #6 – U5CRT(2) 
677355E 6773.8 #4 W161(2) U4CRT(2) 
677357E 6773.8 #2 W162(2) U2CRT(2) 
677358 6773.8 #1 – U1CRT(2) 
677359 6773.8 #1/0 W163(2) U25CRT(2) 
677360 6773.8 #2/0 W241(2) U26CRT(2) 
677361 6773.8 #3/0 W243(2) U27CRT(2) 
677362 6773.8 #4/0 W-BG(2) U28CRT(2) 
677363 6773.8 250 – U29CRT(2) 
677364 6773.8 300 – U30CRT(2) 
677365 6773.8 350 – U31CRT(2) 
677367 6773.8 500 – U34CRT(2) 
677371 6773.8 750 Y46* P39CRT(2)* 
* For connectors installed with Burndy type compression tools. 

2 .  Straight  Spl ice Aluminum to Aluminum 
 

Tool and Die 
Stock No. Matl. Std. 

Conductor, 
AWG/kcmil MD-6 Y35/39 

650611 6774.1 500 U34ART(2) U34ART(2) 
650613 6774.1 750 – P39ART(2) 

 
 

3.  Mater ia l  L ist  
 
Item Description Stock Number Matl. Std. 
1 CONNECTOR, aluminum compression (see connector details) – Burndy* 
2 SEALANT, insulating 736470E 7364.70 
3 TAPE, plastic, electrical 736655E 7366.5 
4 COMPOUND, oxide inhibiting 726180 7261.8 
5 CLEANER, electrical insulation 726157E 7261.5 
6 HEAT SHRINKABLE SPLICE COVER See below 7374.5 

* These specifications are for connectors that are installed with Burndy type compression tools - to be used for  
contractors who do not have Anderson compression tools. 
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4 .  Aluminum to Copper  Reducing Spl ice 
750 aluminum to 500 copper:  Cut 18˝ heat shrink cover from 48˝ length or use 1-1/2˝ – 12˝ covers. 

Stock No. Al Cu 
650591 500 350 
650593 750 500 

 
 
 

5.  Straight  Spl ice,  Lead to  XLP Cable 
 
 
 
 
 
 
 
 
 

 

6.  Lead Secondary Deadend 
 
 
 
 
 
 
 
 
 

7.  Heat-Shr ink Tubing 
City Light Material Standard 7374.5 

Connectors Tubing 

ID, in. 
Cable Size, 
AWG / kcmil Cu Al 

Min. 
Expanded 

Max. 
Recovered 

Length,  
in. 

Stock  
Number 

1/0-4/0 0.51 - 0.69 0.906 1.10 0.37 09 737450E 
250-500 0.75 - 1.06 1.125 - 1.32 1.50 0.50 12 737452E 
750 – 1.59 2.00 0.75 12 737455E 

 
 

8.  Spl ic ing Procedure 
A Remove insulation as required.  Do not nick the strands. 

B Aluminum Conductors:  Apply a small amount of oxide inhibiting compound (Item 4) to the bare strands and then 
brush with a wire brush parallel with the strands. 

C Attach the compression connector using recommended tools and dies.  After compressing, clean connector and 
adjacent insulation with electrical insulation cleaner (Item 5). 

D Apply insulating sealant (Item 2), press firmly and form as shown in the illustrations. (Not needed for straight 
splices with heat-shrink). 

E Apply 3 half-lapped layers of plastic insulating tape (Item 3).  Do not stretch while applying.  Use same tension 
used to remove the tape from the roll. For straight splices, heat shrink tubing may be used. 
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SUBMERSIBLE MULT IPLE  CONNECTOR INSTALLATION 

FOR ALUMINUM OR COPPER SECONDARY CABLE-TYPE USE 
 

 
 
 
 
 
 
 
 
 012729 
  
 
 
 
 
 
 
 
 Material List 

Item Description Stock Number 

1 CONNECTOR, Multiple, 1000  

 3 position, #12 thru #4 (only) for streetlighting 678703 

 3 position, #6 thru 500 kcmil, Al or Cu 678800 

 4 position, #6 thru 500 kcmil, Al or Cu 678707 

 6 position, #6 thru 500 kcmil, Al or Cu 678713 

 8 position, #6 thru 500 kcmil, Al or Cu 678715 

2 TERMINAL LUG, Compression, for 
insulated Al or Cu conductor sizes: 

Tool & Die (all sizes) Crimps, No.  

 #6 MD6, WK-840 4 678695E 

 #4 MD6, WK-840 4 678697E 

 #2 MD6, WK249 4 678692E 

 #1 Y35-UK840 2 678693E 

 1/0 Y35-W249 2 678694E 

 2/0 T & B, Tx 4 678687E 

 3/0 T & B, Tx 2 678696E 

 4/0 Anderson VC-6 2 678689E 

3 TERMINAL LUG, Extra Long Barrel 
for #2, str. Cu conductor for transformer 
ground 

MD6, Wk-162 2 012729 

4 INSULATING SLEEVE, 678620E 

5 SLEEVE FOR PLUG 678618E 
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Notes:  
 

1. For direct burial cables, sleeve the cables with 1’ to 2' lengths of PVC Type direct burial conduit to protect the cable 
from possible abrasion from the edge of the handhole. 

 
2. For cables in conduit systems, the conduit shall sweep or 90° bend to a point above the groundline in the bottom of 

the handhole. 
 
3. All cables going to the same service or main shall be in the same position on each connector. 
 
4. All unused positions on the connector bus shall be capped with an insulating sleeve. 
 
5. All cables not connected to the connector bus shall be capped and plugged with an insulating sleeve and a sleeve 

plug, except, all service neutrals shall be connected to the connector bus and shall be covered with insulating 
sleeves. 

 
6. Installation of the connector, terminals, sleeves, plugs and covers shall be per the manufacturers literature with 

particular attention to brushing aluminum conductors, application of oxide inhibiting compound and proper tool, die 
and crimping instructions. 

 
7. Provide pigtails in handholes as follows; 

6' in 17"x28" 
8' in 2'x3'x3' and 4'x4'x4'. 

 
8. See U2-13.1/NVH-50 for Handhole installation. 
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ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

2000 AMP 600 VOLT ONE WAY AND TWO WAY SUBMERSIBLE CONNECTORS
FOR ALUMINUM TO ALUMINUM AND ALUMINUM TO COPPER SECONDARY CABLES –

NETWORK AREA

MATERIAL LIST
ITEM DESCRIPTION STOCK NO.
1a CONNECTOR, Two Way - 4 Pos. 678750
1b CONNECTOR , One Way - 4 Pos. 678760
2 TERMINAL LUGS, COMP. TOOL DIE (CRIMPS) STOCK NO.

#1 Al. Conductor MD-6 W-K840 (2) 651255
1/0 Al. “ “ “ 651256
2/0 Al. “ “ “ 651257
3/0 Al. “ MD-6 W-K840 (2) 651258
4/0 Al. “ “ “ 651265
350 Al. “ Y35/39 U31ART(2) 651268
500 Al. “ “ U34ART(2) 651270
600 Al. “ Y46 P39ART(2) 651271
750 Al. “ “ “ 651272
#6 Cu. Conductor MD-6 – 677065E
#2 Cu. “ “ W162(2) 677071E
1/0 “ “ W163(2) 677075E
2/0 “ MD-6 W241(2) 677077E
3/0 “ “ W243(2) 677079E
4/0 “ “ W-BG(2) 677081E
250 “ Y35/39 U29CRT(2) 677083E
300 “ “ U30CRT(2) 677085E
350 “ Y35/39 U31CRT(2) 677087E
500 “ “ U34CRT(2) 677091E
750 “ Y46(2) U39CRT(2) 677100

3 Insulating Sleeve 678630
4 Oxide Inhibiting Compound 726180

NOTES:
A All idle connector positions shall be capped with an insulated sleeve (item 3).
B Cable shall be wiped clean before installing insulating sleeve per manufacturer's instructions.
C Apply oxide inhibiting compound (item 4) to the bare strands of the aluminum conductors and wire brush through the

compound to break up the aluminum oxide on the strands.  After compressing the connector, clean it and the
adjacent insulation.

D Connectors can be used for feeding services in handholes with no room for bus bars.  Do not tap bus ties for services!
E Limiters shall be installed on the feed to connectors and on individual services.
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ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

NETWORK PROTECTOR INDICATOR LIGHTS

1. Bolt assembly to transformer lifting lug on protector end of transformer.

2. Orient indicator lights so that they can be seen from vault access door or hatch.

3. Mount outlet boxes on aluminum channel with two 1/4-20 round head slotted machine screws and
nuts and washers.

370



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE

STANDARD
NUMBER:

PAGE:
NCB-130
2 of 2

NETWORK PROTECTOR INDICATOR LIGHTS

ITEM QUANTITY DESCRIPTION STOCK
NUMBER

1 4 Ft. CHANNEL, Alum., 12 GA 1-5/8” x 1-5/8” w/ 9/16” Dia. Holes on 1-7/8”
Centers

723502

2 2 Ea. OUTLET BOX, Octagonal, Bakelite 734569
3 2 Ea. LAMPHOLDER, Plastic, Keyless 733116
4 4 Ft. CONDUIT, 1/2” PVC, Sched. 40 734525
5 3 Ea. ADAPTER Coupling, 1/2”, Male, PVC, Sched 40 734920
6 12 Ft. WIRE, 600 V, Copper, #12 Solid, Jacket Color White 612222
7 12 Ft.    “         “              “                 “                 “       Red 612224
8 12 Ft.    “         “              “                 “                 “       Blue 612225
9 1 Ea. LAMP, 250 V, 25 W, Green Glass, Type A-19 730692

10 1 Ea. LAMP, 250 V, 25 W Red Glass, Type A-19 730693
11 4 Ea. SCREW, Slotted Round Head, Machine, 1/4-20, 1-1/2” Long 786531E
12 4 Ea. NUT, Reg. Hex., Cadmium Plate, 1/4-20 782982E
13 4 Ea. WASHER, Cut, Cadmium Plate, Steel, 1/4” 788042E
14 1 Ea. SCREW, Cap, Hex., Cadmium Plate, 1/2 - 13, 2-1/2” Long 784831E
15 1 Ea. NUT, Reg. Hex., Cadmium Plate, Steel, 1/2” 782986E
16 2 Ea. WASHER, Cut, Cadmium Plate, Steel, 1/2” 788046E
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STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

F I R E  D E T E C T I O N  I N S T A L L A T I O N  D E T A I L S  A N D  W I R I N G  D I A G R A M
F O R  D R Y  V A U L T
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Item Quantity Description Stock No. Reference
01 1 FIRE DETECTION CONTROL CABINET, note 2, page 5 682897 70-36
02 0 or 1 TRANSFORMER, 480/240 V Pri., 120/240 V Sec., 250 VA, see note 4, page 5 682608 30-9
04 as required SENSOR, Heat Detecting (Detect-A-Fire Unit) 765845 70-36
05 1 FUSE, 10 amp, 600V, (for 208 volt, see note 3) 682609 70-36
0 2 FUSE, 3 amp , 600V, (for 480 volt, see note 4) 682607 70-36
11 a as required WIRE, silicone rubber insulation, #12 AWG white 612500 60-9

b black 612501 60-9
c blue 612502 60-9
d red 612503 60-9
e yellow 012183 60-9

12 as required WIRE, bare copper, # 2 AWG 610434 6103.9
15 2 TERMINAL, compression, # 12 AWG, No. 10 stud 677169 65-29
16 2 TERMINAL LUG, compression, # 2 AWG, 1/2  bolt 677071E 6770.7
17 as required CONNECTOR, "WIRE NUT”, set screw type #10 to #14 677194 65-20

#12 to #14 677195 65-20
31 as required OUTLET BOX, octagon, 4  x 2-1/8 , 1/2  knockout 010379 73-17
32 as required COVER, outlet box, 4 , with 1/2  HUB 732233 73-19
55 as required CONDUIT, PVC Schedule 40, 1/2 734525 7345.2

Schedule 40, 3/4 734526 7345.2
Schedule 40, 1 734527 7345.2
Schedule 40, 1-1/4 734528 7345.2

56 as required COUPLING ADAPTER, PVC to rigid steel 1/2  male 734920 7345.2
3/4  male 734914 7345.2

57 as required COUPLING ADAPTER, PVC to rigid steel 1/2  female 734508 7345.2
3/4  female 734540 7345.2

60 a as required CONDUIT, thinwall 1/2  steel 734880 73-7
b 3/4  steel 734881 73-7

61 a as required CONNECTOR, thinwall, set screw 1/2 012290 73-7
b 3/4 012291 73-7

62 a as required COUPLING, thinwall set screw 1/2 012287 73-7
b 3/4 012288 73-7

63 a as required LOCK RING, steel conduit, galvanized 1/2 731490 73-3
b 3/4 731491 73-3

64 a as required BUSHING, plastic 1/2 731565 73-3
b 3/4 731566 73-3

65 as required CONDULET, type C, 1/2 732527 7325.1
70 as required PIPE STRAPS, one hole 1/2 713442E 7134.5

3/4 713443E 7134.5
71 as required SPACER, pipe strap 1/2 713338 7134.6

3/4 713452 7134.6
72 as required PIPE CLAMP, for strut, galvanized steel 1/2 689754E 70-44

3/4 689757E 70-44
73 as required CHANNEL (strut), steel, 1-5/8  x 13/16 723506 70-40
74 a as required ANCHOR, light-duty, 1/4  x 1-1/2 010335 78-3

b 4 ANCHOR, light-duty, stud bolt, 3/8 780103E 7800.9
75 2 SCREW, roundhead, machine, brass, 10-24 x 1 - -
76 2 WASHER, lock, bronze, No. 10 788119E 78-23
78 1 WASHER, toothed, bronze, 3/8 788103E 7880.2
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Notes:

1. Clean all aluminum contact surfaces.  Apply heavy coat of joint compound, Stock No. 726182.  Wire brush through
compound, then install machine screw and tighten.

2. Cabinet assembled per drawing No. DU-770.  Sheet. 1a.  See also Stock Catalog Page 70-36 (Stock No. 682897).
Basic cabinet is made for 120/208 volts.  See Item 2 on material list for transformer for 480 volt services.

3. For 208Y/120 volt installations:  Fire control cabinet comes without transformer (which is necessary only for 480Y/277
volt installations)  Install jumper around neutral leg of fuse block (if not already in place).  Install 10 amp fuse (item 5a) in
hot leg of fuse block.

4. For 480Y/277 volt installations: Install transformer (Item 2).  Connect leads from fuse to terminal block Nos. AC1 and
AC2/L2.  Remove jumper on fuse block in 120 volt neutral circuit (if installed).  Install two 3 amp fuses (Item 5b) in fuse
block.

5. The PVC conduit shown immediately above the network protector on page 3 and the PVC sleeves in Notes 6 and 7
below are necessary to prevent the flow of neutral current through the conduit.  The fire protection cabinet is not
installed in the same manner because its source is fused.

6. Install schedule 40 PVC conduit sleeve over thinwall steel conduit above network protector junction box to a point above
the network protector to prevent electrical contact between the thinwall steel conduit and the network protector.

7. Run conduit and wiring to bus tie switch (if installed) from the No. 4 network terminals of the fire protection control
cabinet.

8. Install schedule 40 PVC conduit sleeve over thinwall steel conduit above bus tie switch to a point above the bus tie
switch to prevent electrical contact between the steel conduit and the bus tie switch.  This is necessary to keep fault
current off of the conduit.

9. Mount heat sensors over terminals on network protectors and over IWCB or copper secondary bus.  The sensors
should be no more than 24  above the equipment.  The maximum lateral distance should be within 6  of network
protector terminals and not beyond the outer edges of the bus bars for collector busses.

10.Use 1/2  conduit for sensor power and bus tie connections.  Use 3/4  conduit for network protector connections.

11.Wiring color codes for fire protection cabinets, BTS, and NP installed prior to this Guideline revision, may vary
(September 2003).
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Note:  Wiring color codes for fire protection cabinets, BTS, and NP, installed prior to this
Guideline revision, may vary (September 2003).
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STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

Charles L. Shaffer John Skinner Hardev Juj

F I R E  D E T E C T I O N  I N S T A L L A T I O N  D E T A I L S  A N D  W I R I N G  D I A G R A M
F O R  W E T  V A U L T S

Figure 1.   Typical Vault  Showing High Water Line
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Figure 2.   Fire Control  Cabinet Instal lat ion
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Figure 3.   Power Pickup

Figure 4.   Heat Sensor Instal lat ion Below Water Line
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Notes:

1. Below the high water line use rigid steel conduit or liquid-tight flexible conduit.  Make up all joints water
tight.  Thinwall conduit may be used above the high water line.

2. Clean all aluminum contact surfaces.  Apply heavy coat of joint compound No. 2.  Wire brush through
compound, then install machine screw and tighten.

3. Cabinet assembled per drawing No. DU-770.  Sheet. 1a.  See also Stack Catalog Page 70-36.  Basic
cabinet is made for 120/208 volts.  See item 2 on material list for transformer for 480 volt services.

4. For 208Y/120 volt installations, install jumper around neutral leg of fuse block.  Install 10 amp fuse stock
no. 682609 in hot leg of fuse block.

5. For 480Y/277 volt installations, connect leads from fuse to terminal block Nos. AC1 and AC2/L2.  Install
two 3 amp fuses stock no. 682607 in fuse block.

6. Install schedule 40 PVC conduit
sleeve over rigid steel conduit above
network protector or bus tie switch to
a point above the network protector or
bus tie switch to prevent electrical
contact between the rigid steel conduit
and the bus tie switch.

7. Run conduit and wiring to bus tie
switch (if installed) from the No. 4
network terminals of the fire
protection control cabinet.

8. Install schedule 40 PVC conduit
sleeve over rigid steel conduit above
network protector junction box to a
point above the network protector to
prevent electrical contact between
the rigid steel conduit and the
network protector.

9. Wiring color codes for fire protection
cabinets, BTS, and NP that were
installed prior to this Guideline, may
vary (September 2003).

Figure 5.   Rigid Conduit  Termination on
Network Protector
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Material List

Item Quantity Description
Stock
No.

Stock Cat.
Page or
Material
Standard

01 1 FIRE DETECTION CONTROL CABINET, see note 3 682897 70-36

02 0 or 1 TRANSFORMER, 480/240 V primary, 120/240 V Sec., 250 VA
(see note 5)

682608 70-36

04 as required SENSOR, Heat Detecting (Detect-A-Fire unit) 765845 76-36

05 1 FUSE, 10 AMP, 600V, (for 208 volt, see note 4)   or 682609 70-36
0 2 FUSE, 3 AMP , 600V, (for 480 volt, see note 5) 682607 70-36

06 6 LIGHT FIXTURE, Waterproof, Carlon E 960 BBD 682640 70-36

07 6 GLOBE, Clear Glass, for light fixture above, Carlon E 96 GLBT 682641 70-36

08 1 LAMP Green, 250 V, 25 W 730692 73-30
Red, 250 V, 25 W 730693 73-30

11a as required WIRE, Silicone Rubber insulation, #12 AWG white 612500 60-9

11b as required WIRE, Silicone Rubber insulation, #12 AWG black 612501 60-9

11c as required WIRE, Silicone Rubber insulation, #12 AWG blue 612502 60-9

11d as required WIRE, Silicone Rubber insulation, #12 AWG red 612503 60-9

11e as required WIRE, Silicone Rubber insulation, #12 AWG yellow 012183 60-9

12 as required WIRE, Bare Copper, # 2 AWG 610434 6103.9

15 2 TERMINAL, COMPRESSION, # 12 AWG, No. 10 stud 677160 6771.3

16 1 CONNECTOR, Transformer Grounding, eye bolt, #8 to 2/0 676200 6762.1

30 as required JUNCTION BOX 4  x 4  x 3 , waterproof, hinged cover 012093 73-18
6  x 6  x 4 , waterproof, hinged cover 012094 73-18
8  x 8  x 4 , waterproof, hinged cover 012095 73-18

31 as required OUTLET BOX, Octagon, 4  x 2-1/8 010379 73-17

32 as required COVER, Outlet Box, 4 , with 1/2  hub 732233 73-19

33 as required GASKET, neoprene for outlet boxes – –

34 1 CONDULET, TYPE "T", 1/2 , steel, galvanized 732625 7325.1

35 1 PIPE PLUG, 1/2 , steel, galvanized 713287 –
40 as required RIGID CONDUIT, galvanized 1/2 012085 7347.5

3/4 012086 7347.5
1 012087 7347.5

41 as required COUPLING, Rigid Conduit, galvanized 1/2 731091 7347.5
3/4 731092 7347.5
1 731093 7347.5

42 6 HUB, Liquid-Tight, Rigid Conduit 1/2 012092 73-4
5 HUB, Liquid-Tight, Rigid Conduit 3/4 731130 73-4
2 HUB, Liquid-Tight, Rigid Conduit 1 731131 73-4

Material List continued on next page
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50 25 feet CONDUIT, Liquid-Tight, flexible 1/2 012096 73-4

15 feet CONDUIT, Liquid-Tight, flexible 3/4 012097 73-4

51 as required CONNECTOR, Liquid-Tight, flexible 1/2 , straight 012088 73-4

3/4 , tight 012089 73-4

1/2 , 90 degree 012090 73-4

3/4 , 90 degree 012091 73-4

55 as required CONDUIT, PVC, Schedule 40 1/2 734525 7345.2

3/4 734526 7345.2

56 as required COUPLING, ADAPTER, PVC to rigid steel 1/2  male 734920 7345.2

3/4  male 734914 7345.2

1/2  female 734508 7345.2

3/4  female 734540 7345.2

60a as required CONDUIT, Thinwall 1/2  steel 734880 73-7

60b as required CONDUIT, Thinwall 3/4  steel 734881 73-7

61a as required CONNECTOR, Thinwall, set screw 1/2 012290 73-7

61b as required CONNECTOR, Thinwall, set screw 3/4 012291 73-7

62 as required COUPLING, Thinwall, set screw 1/2 012287 73-7

3/4 012288 73-7

63 as required LOCK RING, Steel, Conduit, galvanized 1/2 731490 73-7

3/4 731491 73-7

64 as required BUSHING, Plastic, 1/2 731565 73-3

70 as required PIPE STRAP, one hole 1/2 713442E 7134.5

3/4 713443E 7134.5

1 713444E 7134.5

71 as required SPACER, Pipe Strap 1/2 713338 7134.6

3/4 713452 7134.6

72 as required PIPE CLAMP, for Strut, galvanized steel, 1/2 689754E 70-44

73a as required ANCHOR, Light-Duty, Stud Bolt 1/4 780092E 7800.9

73b 4 ANCHOR, Light-Duty, Stud Bolt 3/8 780103E 7800.9

74 2 SCREW, Roundhead, machine, brass, 10-24 x 1 – –

75 as required STRUT, Steel, 1-5/8  x 13/16 723506 70-40

76 2 LOCK WASHER, bronze, No. 10 788119E 78-23

77a as required LOCK WASHER, galvanized 1/4 584252E 5842.1

77b as required LOCK WASHER, galvanized 3/8 584250E 5842.1

80 as required SEALANT, Thread 726323 –
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Figure 6.   Wiring Diagram
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INSTALLATION OF ALLEY WALL RISERS AND CANS 

 
MATERIAL LIST 

 
Item Description   Stock No. 
1 ALLEY CANS    
 36”H x 18”W x 12”D 

 
Preferred for all connector sizes 
including 6 position 

686870 

 30”H x 16”W x 10”D For 3 & 4 pos, connectors 686865 
 24”H x 16” W x 8”D For 3 Pos. connectors only 686860 
2A First Connector Choice, MULTIPLE, 1000 Ampere bus, submersible 
 3 position, #6 thru 500 kcmil, Al. or Cu.   678800 
 4 position, #6 thru 500 kcmil, Al. or Cu.   678707 
 6 position, #6 thru 500 kcmil, Al. or Cu.   678713 
3 TERMINAL LUG, Compression, for insulated 

Al. or Cu. conductor sizes: 
Tool & Die 
(all sizes) 

 
No. of crimps 

Stock No. 

 #6  MD6, WK-840 4 678695E 
 #2 MD6, W249 4 678692E 
 1/0 Y35, W249 2 678694E 
 2/0 T & B, Tx 4 678687E 
 3/0 T & B, 76 2 678696E 
 4/0 Anderson VC-6 2 678689E 
 250 kcmil Y-35, 655 3 678698E 
 300 to 350 kcmil T & B, 96H 3 678699E 
 400 to 500 kcmil   678700E 
4 Sleeves, Insulating   678620E 
5 Plug, for Sleeve   678618E 
 Second Connector Choice, Cu. Lugs    
2B TERMINAL LUG, Compression, for Cu. 

conductor sizes: 
Tool & Die 

MD-6 
Tool & Die 

Y35/Y39 
Stock No. 

 #2 Str. W162 U5CRT 677071E
 1/0 Str. W163 U2CRT 677075E 
 2/0 Str. W241 U25CRT 677077E
 3/0 Str. W243 U26CRT 677079E 
 4/0 Str. W-BG U28CRT 677081E 
 250 Str. W166 U29CRT 677083E 
 300 Str. – U30CRT 677085E 
 350 Str. W-O U31CRT 677087E 
 500 Str. – U34CRT 677091E 
 600 Str. – U36CRT 677096 
  Tool & Die 

MD-6 
Tool & Die 

Y46 
 

 750 Str. – P39CRT 677100 
 1000 Str. – P44CRT 677110 
 STACKING LUG, Compression, for Cu. 

conductor sizes: 
Tool & Die 

MD-6 
Tool & Die 

Y35/Y39 
Stock No. 

 500 Str. – U34CRT 677291E 
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INSTALLATION OF ALLEY WALL RISERS AND CANS 

 
MATERIAL LIST (CONTINUED) 

 
Third Connector Choice, Bolted Cu. To Cu. 

2C CONNECTOR, TAP, 2 Bolt Parallel , Cu. Run Tap Stock No. 
  #2 Str. - 2/0 Str. #10 Str. - 2/0 Str. 669379 E 
  1/0 Str. -4/0 Str. #10 Str. - 4/0 Str. 669380 E 
  250 - 350 #10 Str. -350 669381 E 
  400 - 500 #10 Str. - 500 669382 
  400- 800 3/0 Str. - 800 669383 
  500- 1000 3/0 Str. - 1000 669384 

Fourth Connector Choice, Bolted Al. To Al. Or Al. To Cu. 
2D CONNECTOR, TAP, 2 Bolt Parallel, Al. to 

Cu. 
Run Tap Stock No. 

  4/0 - 350 #6 - 350 651132 
  350 - 800 3/0 - 800 651134 

 
6 TAPE, Plastic, ¾"     736655E 
7 CLOTH, Varnished Cambric     735283E 
8 TAPE, Plastic Pipe Wrap, 2"     736730 
9 LABEL, "Call Before You Dig"   765255E 

10 Insulated Grounding Bushing, 4-inch, lug accepts #14 to #4 copper or aluminum 012857 
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1.  Scope 

This construction standard covers the installation, 
clearance and equipment requirements for a dry vault 
service entrance bus located in the SCL Network.  
Dry vaults are those above grade or otherwise not 
subject to flooding or wet interior conditions. 

2.  Appl icat ion 

This document provides direction to SCL crews and 
customers about how to design and build the dry vault 
service entrance bus to meet SCL requirements and 
other applicable codes.  The goal is to inform the 
customer of the requirements and available options as 
well as giving the crews defined requirements to 
reference.  

3.  Requirements 

3.1 City Light will determine the number of connections 
per phase and neutral. 

3.2 The bus shall extend a maximum of 18 inches 
away from vault wall.   

3.3 The ceiling clearance for the bus shall be a 
minimum distance of 18 inches from the top of the 
bus to the ceiling unless otherwise accepted by 
City Light.  This 18 inch clearance must extend for 
a minimum distance of four feet in front of the bus, 
away from the wall. 

3.4 The minimum distance between bus phases for 
one-sided lug connections shall be 5-1/4 inches.   

 The minimum distance between bus phases for 
two-sided lug connections shall be 7-1/4 inches.  
See Figure 4. 

3.5 Buses or connector plates shall be drilled to accept 
NEMA two-hole connectors.  The connectors shall 
have holes at 1-3/4 inches on center and spaced 
2-1/4 inches apart to receive 1/2-inch bolts.  See 
Figures 3a and 3b. 

3.6 For any bus that does not meet the required 
vertical clearance from bus to floor as seen Figure 
1b or Figure 2b, the bus shall either meet the 
required horizontal clearance or have SCL install 
guards to meet the requirements of the NESC 
(section 124).  Prior written approval from SCL is 
needed if vertical clearance is not met.  

3.7 Customer shall submit dimensioned sketch of 
customer service bus design, location of service 
bus, and bus rating to City Light for review and 
acceptance. 

3.8 The customer shall furnish and install fire stop 
insulating material per NEC 300.21 requirements 
for service bus duct installed by the customer.  
Prior to acceptance of the vault by City Light, the 
customer shall have the fire protection material 
inspected and approved by the local building 
department or the appropriate building inspection 
agency.   

3.9 The customer shall be responsible for assuring 
that water does not enter the building and service 
entrance equipment from City Light vaults. 
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4.  F igures  (not to scale) 

Figure 1a, Bus Bars Parallel to Floor, plan view 

 

 

 

 

 

 

 
 

 

Figure 1b, Bus Bars Parallel to Floor, elevation view 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 2a, Bus Bars Perpendicular to Floor, plan view 
 
 
 
 
 
 
 
 
 
 
 

Figure 2b, Bus Bars Perpendicular to Floor, elevation 
view 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3a, Hole Spacing, Two-Hole Horizontal 
Connection 
 
 
 
 
 
 
 
 
 
 

Figure 3b, Hole Spacing, Two-Hole Vertical 
Connection 
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4.  F igures  (not to scale), continued 

Figure 4, Bus Spacing 
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1 of 1
February 5, 1991
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ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

GROUNDING of PADMOUNT SPECIALTY & AUTOTRANSFORMERS

NOTES:

1. Case ground, system neutral and ground rods (or wire) must be bonded together.

2. All conductors shall be copper and no larger than 500 kcmil.

3. Ground rods shall be copper clad steel, 5/8” x 8’ (stock No. 564238E)

4. Pad design and construction is on an individual basis.

5. Bolt transformer down with S/S Kwik Bolts.
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ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

FIRE DETECTION SYSTEM
RETROFIT NETWORK PROTECTOR FOR WATERPROOFING

Item Qty. Description Material Stock No.
1 1 JUNCTION BOX, Steel Mild steel SCL shop made Per C.L. Mat'l. Std. 7326.0
2 1 COVER, junction box Mild steel SCL shop made Per C.L. Mat'l. Std. 7326.0
3 1 GASKET, Junction Box Buna-N SCL shop made Per C.L. Mat'l. Std. 7326.0
4 As Req'd. CONDUIT, 3⁄4" - See NCB-140 or NCB-141
5 4 BUSHING, Feed-Thru, "Spark Plug" - Combustion Service & Equipment Co.
6 8 CAP SCREW, 1⁄4" x1" UNC Si Bronze 784505E
7 8 WASHER, Lock, 1⁄4" Si Bronze 788101E
8 8 NUT Hex, 1⁄4" - 20 Si Bronze 783231E

INSTALLATION
1. Locate clear area on side of NP to mount the junction box
2. Use 2-1/2” hole saw to cut opening (for junction box) on NP.
3. Center junction box on 2-1/2” hole and weld into place. Weld must be waterproof.
4. Install feed thru connectors and conduit and make connections.
5. Install gasket and cover.

FRONT VIEW SIDE VIEW

4 HOLES
3/8" NPT 1

4

2 3

1

5 NP 
BULKHEAD
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ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

THREE CONDUCTOR, 13.8 kV STRAIGHT SPLICE -
POLYETHYLENE INSULATION

MATERIAL LIST - THREE PHASE

ITEM QTY DESCRIPTION STOCK NO.
1 3 CONNECTOR, Tapered Compression 677337 Thru

677349

3 2 TAPE, Electrical, Semiconducting 3/4" 736670
1" 736671

4 9 TAPE, High Voltage Electrical, Linerless 1" 736504
2 3/4" 736503

As Req’d 1-1/2" 736505
5 6 TAPE, 2” Tinned Copper Shielding 736243
6 As Req’d BRAID, 5/8” x 3/64” Tinned Copper 618625
7 4 TAPE, 3/4” Plastic Insulation 736655E
8 As Req’d CLEANER, Electrical Insulation 726157E
9 As Req’d TAPE, Insulating and Waterproofing (“aqua seal”) 736470E

TUBING, Heat Shrink,
10 12 2"x12" for 350 kcmil & smaller 737455E

3"x12" for 500 kcmil & larger 737456E
11 As Req’d SEALANT, Hot Melt, 2” (Red Mastic) 686541
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1. Train the cables to the final position and cut the ends so they butt squarely together.  Do not clog the vault
or manhole with cable by unnecessarily wrapping the hole with cable.

2. Trifurcate both cable ends per Guideline NSP-110.  (Sand cable jacketing.)

3. Remove the heat shrink tubing from each conductor for a distance of seven and one-half inches plus one-
half the connector length.

4. Remove shielding tape from each conductor to within one inch of the heat shrink tubing.

5. Remove semicon from each conductor to within one inch of the shielding tape.

6. Remove insulation and semiconducting tape from each conductor for a distance of one-half inch plus one-
half the length of the connector.  Pencil insulation for a minimum length of three-quarters inch, leaving one-
sixteenth inch (minimum) of semicon exposed.

7. Slide three-inch heat shrinks (Stock No. 737456E) over both ends of each conductor for later use.  Allow
enough to cover the entire length of completed splice.  To avoid extra seams, long heat shrink tubes (Stock
No. 737604) may be cut to length and used if there is a long enough straight section on the cable.

8. Attach the connector to the conductors with two crimps on each side of center and remove any burrs or
sharp points.

9. Clean the entire prepared splice area, using clean, lint-free cloths.  Wipe from the insulation towards the
semicon so as not to contaminate the insulation with conducting particles.

10. Fill crimp indents with either red sealant mastic (Stock No. 686541) or cut strips of semicon tape (Stock No.
736670).  Fill the indents so that the connector is rounded out.

11. Be sure the surface is smooth when finished.

12. Apply electrical semiconducting tape (Stock No. 736670) to the exposed connector and conductor.  Allow
tape to over-lap the cable conductor semicon.  When applying tape, half-lap and stretch the tape in
accordance with manufacturer’s instructions packed with each roll of tape.  Be sure the surface is smooth
when finished.  Build-up the semicon tape on the conductor as shown on the drawing.  See Page 3.

13. Wrap high voltage electrical tape, half-lapping and stretching per manufacturer’s recommendations over
electrical semiconducting tape and over insulation to within one-quarter inch of the factory cable shielding
semicon.  This tape should be applied to a thickness of three-eighths inch over the connector and tapered
toward the end of the splice as shown.  It is important that this tape is stretched PER MANUFACTURER’S
RECOMMENDATIONS.  Linerless high voltage tape may be used.  Do not mix liner and linerless or
different brands on the same splice.

14. Wrap one half-lapped layer of electrical semiconducting tape (Stock No. 736671) over the splicing tape,
extending it over the factory cable shielding semicon.

15. Wrap one half-lapped layer of shielding tape (Stock No. 736243) over the semiconducting tape, over-
lapping the cable shielding tape by one inch at each end.  Pull the shielding tape down so it conforms to the
splice (no shingles).  Solder to the cable shielding tape.  Spot solder the turns together so there is
continuity across the shielding tape (If one roll doesn’t go all the way across.).

16. Towards the station-end of splice, solder a ground strap (braid) (Stock No. 618625) to cable shielding tape
of each phase and extend out from joint as shown.  The braid should be soldered solid where it exits the
heat shrinkable tube to prevent wicking.  Connect the ground braids together and connect to the ground
bus.  Wrap red sealant around the solder block in the braid so heat shrink will seal out water.

17. Wrap a one half-lapped layer of plastic low-temperature tape (Stock No. 736655E) over the entire area of
shielding tape, stretching tightly to flatten lower layer of the tape.  Tape both ends of the splice uphill to
center, slightly overlapping at the center of splice.

18. If the cable is compact sector, apply a splice belt per Guideline NSP-115.

19. Slide the heat shrink tubing in place and shrink to fit.  DO NOT USE EXCESSIVE HEAT!
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SEMICON TAPING AT CONDUCTOR SEMICON TO CONNECTOR SLEEVE

One or two half-lap layers of semicon tape over connector area.
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TRIFURCATION of THREE CONDUCTOR POLYETHYLENE CABLE, 13 & 28 KV 
WITH and WITHOUT NEUTRAL/GROUND WIRES 

 
 

NOTES 

A. Determine the routing and length of cable required.  Cut the cable, then remove the final 60 inches or 
more of the cable jacket.  Be careful not to cut the shielding tape of the individual conductors. 

B. Remove the filler material (if any ) between the phase conductors. 
C. Clean and scuff the remaining end of the jacket a distance of 4 inches. 
D. Slide a heat-shrinkable boot over the three conductors, neutral/ground wires if applicable and over the 

cable jacket, then shrink.  Do not damage the shielding tape. 
E. Slide a pre-cut length of heat shrink tubing over each of the three phase conductors as far as possible 

and shrink to fit.  Do not damage the shielding tape. 
F. Cut the neutral/ground wires using the 12 inch heat shrink as a template to locate the splice/connector.  

Wrap two layers of red mastic over the connector.  Slip on the 12 inch heat shrink tubing over splice and 
shrink into place. 

G. Proceed with splice, end bell or termination, in accordance with applicable standard as referenced below. 
Note: The boot contains a sealant which provides a watertight seal. 

 
APPLICABLE STANDARDS 

 
(1) Straight Splice NSP-100 
(2) 13.8 kV Wye-Splice NSP-120 
(3) 26 kV Wye-Splice NSP-130 
(4) Terminations: Transformer NSP-310 

Disconnect Switch NSP-310 
1∅ Termination NSP-300 
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TRIFURCATION of THREE CONDUCTOR POLYETHYLENE CABLE, 13 & 28 kV 

WITH and WITHOUT NEUTRAL/GROUND WIRES 
 

 
 
 
 

 

MATERIAL LIST 
QUANTITY DESCRIPTION SIZE STK. NO. 

WITHOUT NEUTRAL/GROUND 
1 BOOT, Heat Shrinkable 15 kV #1, 3/0, 350      2.90” 

15 kV 500 & 750         4.53” 
737517 
010402 

1 TUBING, Heat Shrinkable, 
medium wall, 48” 

15 kV #1, 350             1.7” 
15 kV 500 to 1000      2.91” 

737622 
737623 

WITH NEUTRAL/GROUND 
1 BOOT, Heat Shrinkable                                    3.85" 737520 
1 TUBING, Heat Shrinkable, 

medium wall, 48” 
28 kV #1                     1.7” 
28 kV 350                   2.91” 

737622 
737623 

3 TUBING, Heat Shrinkable, 
heavy wall, 12” 

28 kV #1                     0.75" 
28 kV 350                   1.10” 

737451 
737453 

3 CONNECTOR, Oil Stop 28 kV #1                   #4 Cu 
28 kV 350                 2/0 Cu 

677300 
677304 
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13.8 KV PRIMARY WYE SPLICE POLYETHYLENE INSULATION
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MATERIAL LIST
ITEM QUANTITY MATERIAL STOCK NUMBER

1. 3 CONNECTOR, WYE SPLICE, Copper
Compression,

See attached tables for stock number

2 As required ADAPTER, Copper, Reducing See attached tables for stock number
3 3 RL

6 RL
TAPE, Electrical, Semi-conducting            3/4”
TAPE, Electrical, Semi-conducting               1”

736670
736671

4 3 RL
15 RL

TAPE, High Voltage Insulating, linerless   3/4”
                                                                     1”
                                                               1-1/2”

736503
736504
736505

3 RL
15 RL

TAPE, High Voltage Insulating, with liner  3/4”
                                                                     1”
                                                                1-1/2”

736502
736500
736501

5. 6 RL TAPE, Tinned Copper Shielding                  2” 736243
6. As required BRAID, 5/8” x 3/64” Tinned Copper 618625
7. 10 RL TAPE, 3/4” Plastic Insulating 736655E
8. As required CLEANER, Electrical Insulation 726157E
10. 9 TUBING, Heatshrink

    3/0 and Smaller
    350 kcmil and larger

  737455E
  737456E

11. 10 RL FRICTION TAPE 736400E
12. 1 RL TAPE Insulating and waterproofing   736470E
13. 1 QT VARNISH, Insulating 725471
14. As required TAPE, red heat shrink, 2” 686541

1. Train cables to final position and cut ends so as to butt squarely together.  Do not clog vault or manhole
with cable by unnecessary wrapping of hole with cable.

2. Trifurcate each cable in accordance with Guideline NSP-110. (Sand cable jacket)

3. Slide three-inch heatshrink tubing (Stock No. 737456E) over each cable end for later use.

4. From the table, select the proper wye splice connector for use with the conductors being spliced.  Use
the appropriate reducing sleeve if the connector barrel diameter is larger than the cable.  When
reducing sleeves are necessary, a maximum of two should be in any one wye splice leg.

5. Remove metal shielding tape from each conductor for a length of 6-1/2” plus the depth of each
connector barrel.

6. Remove insulation semiconducting shield from each conductor to within 1” of the metal shielding tape.

7. Remove insulation and conductor semiconducting shield from each conductor for a length of one-half
inch plus the splice barrel depth.  Pencil insulation for a minimum of three-quarters inch, leaving one-
sixteenth inch minimum of conductor semiconducting shield exposed.

8. Attach wye splice connector to conductors with two crimps on each splice barrel and remove any burrs
or sharp points.  CAUTION:  Do not crimp splice barrel within 1/2" of the solid part of the yoke.

9. Clean entire prepared splice area, using clean, lint-free cloths and suitable solvent.  Use separate cloths
so as not to contaminate the insulation with conducting particles from the semiconducting shield. Wipe
from the center of the insulation over the insulation semicon. Throw rag away. Wipe again from the
center of the insulation over penciling and throw rag away. Repeat as necessary.
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13.8 KV PRIMARY WYE SPLICE POLYETHYLENE INSULATION
10. Fill crimp indents with either red sealant mastic (Stock No. 686541) or cut strips of semi-con tape (Stock

No. 736670) to fill indents so that connector is rounded out.

11. Apply semiconducting tape (Stock No. 736670) to exposed conductor, connector, and over-lapping
cable conductor semicon.  When applying, half-lap and stretch tape in accordance with manufacturer’s
instructions packed with each roll of tape. Be sure the surface is smooth when finished. Build up
semicon tape on conductor as shown on drawing. See Page 7.

12. Wrap high voltage, ozone-resistant tape  (linerless or with liner), half- lapping and stretching per
manufacturer’s recommendations over the connector and over the insulation to within one-quarter inch
of the insulation semiconducting shield.  This tape should be applied to a thickness of three-eighths inch
over splice and tapered toward the end of the splice as shown.  It is important that this tape is stretched
per manufacturer’s recommendations.  Build up sides of yoke early so a “ball” forms for later taping to
keep pressure on sides so tape bonds together.  See Figure A.

13. Wrap one half-lapped layer of shielding tape (Stock No. 736671) over splicing tape, extending it over the
insulation semicon.

14. Wrap one half-lapped layer of electrical shielding tape (Stock No. 736244 or 736243) over
semiconducting tape, overlapping the metal shielding tape 1” at each end.  Apply shielding tape in three
pieces, wrapping from center toward each end.  Overlap at the center and solder in place at the center
and to the metal shielding tapes.  Spot solder the turns together.  Be sure of continuity across splice and
pull shielding tape so it conforms to splice.

15. On station end of splice, solder ground strap (braid) to metal shielding tape of each phase and extend
out from joint as shown.  Braid should be soldered solid where it exits the heat-shrinkable tube to
prevent wicking.  Connect ground braids together and connect to the ground bus.  Wrap Red heat
shrink sealant around solder blocked braid.

16. Apply one half-lapped layer of plastic insulation tape from jacket to jacket.

17. If cable is compact sector, apply splice belt per NSP-115.

18. Slide three-inch heat-shrink tubing over each leg toward crotch and shrink into place.  Do not apply heat
onto crotch area.  If need be, temporarily shield the exposed crotch area from direct flame.

19. Apply four one-half-lapped layers of highly stretched high voltage tape (Stock Nos. 736500 or 736504)
over shielding tape and onto the heatshrink tubing for a length of one inch on each leg.  Put aqua seal
under tape over heat-shrink.

20. Wrap two half-lapped layers of plastic tape (Stock No. 736655E) over high voltage tape and (two inches)
onto the heat-shrink tubing.

21. Apply one half-lapped layer of friction tape (Stock No. 736400E) over plastic tape to prevent raveling.

22. Paint all friction taped areas with insulating varnish (Stock No. 725472).
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TABLE 1 - 1000 kcmil, WYE SPLICE CONNECTORS & ADAPTERS

CABLE NO. SIZE Y CONNECTOR
(Per Splice) STOCK NO. ADAPTER

(Per Phase) STOCK NO.

1
2
3

1000
750
350

1000-750-350 663567
None
None
None

1
2
3

1000
750
750

1000-750-750 663565
None
None
None

1
2
3

1000
750
500

1000-750-750 663565
None
None

750 – 500 679790
1
2
3

1000
1000
3/0

1000-1000-3/0 663563
None
None
None

1
2
3

1000
1000
#1

1000-1000-3/0 663563
None
None

3/0 - #1 679775

TABLE 2 - 750 kcmil, WYE SPLICE CONNECTORS & ADAPTERS

CABLE NO. SIZE Y CONNECTOR
(Per Splice) STOCK NO. ADAPTER

(Per Phase) STOCK NO.

1
2
3

750
750
350

750-750-350 663559
None
None
None

1
2
3

750
500
350

750-750-350 663559
None

750-500
None

679790

1
2
3

750
500
3/0

750-750-350 663559
None

750 - 500
350 - 3/0

679790
679780

1
2
3

750
500
#1

750-750-350 663559
None

750 - 500
350 - #1

679790
679778

1
2
3

750
350
350

750-750-350 663559
None

750 - 350
None

679789

1
2
3

750
350
3/0

750-750-350 663559
None

750 - 350
350 - 3/0

679789
679780

1
2
3

750
350
#1

750-750-350 663559
None

750 - 350
350 - #1

679789
679778
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TABLE 3 - 500 kcmil, WYE SPLICE CONNECTORS & ADAPTERS

CABLE NO. SIZE Y CONNECTOR
(Per Splice) STOCK NO. ADAPTER

(Per Phase) STOCK NO.

1
2
3

500
500
500

500-500-500 663544
None
None
None

1
2
3

500
500
350

500-500-500 663544
None
None

500 - 350 679785
1
2
3

500
500
3/0

500-500-3/0 663538
None
None
None

1
2
3

500
500
#1

500-500-3/0 663538
None
None

3/0 - #1 679775
1
2
3

500
350
3/0

500-500-3/0 663538
None

500 - 350
None

679785

1
2
3

500
350
#1

500-500-3/0 663538
None

500 - 350
3/0 - #1

679785
679775

1
2
3

500
3/0
3/0

500-500-3/0 663538
None

500 - 3/0
None

679783

1
2
3

500
3/0
#1

500-500-3/0 663538
None

500-3/0
3/0-#1

679783
679775
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TABLE 4 - 350 kcmil & Smaller
WYE SPLICE CONNECTORS & ADAPTERS

CABLE
NO. SIZE Y CONNECTOR

(Per Splice) STOCK NO. ADAPTER
(Per Phase) STOCK NO.

1
2
3

350
350
350

500-500-500 663544
500 - 350
500 - 350
500 - 350

679785
679785
679785

1
2
3

350
350
3/0

350-350-3/0 663524
None
None
None

1
2
3

350
350
#1

350-350-3/0 663524
None
None

3/0 - #1 679775
1
2
3

350
3/0
#1

350-350-3/0 663524
None      None

350-3/0 or 350-#1
3/0 - #1   None

 679780 or 679778
679775

1
2
3

350
#1
#1

350-350-3/0 663524
None

350 - #1
3/0 - #1

679778
679775

1
2
3

3/0
3/0
3/0

3/0-3/0-3/0 663506
None
None
None

1
2
3

3/0
3/0
#1

3/0-3/0-3/0 663506
None
None

3/0 - #1 679775
1
2
3

3/0
#1
#1

3/0-3/0-3/0 663506
None

3/0 - #1
3/0 - #1

679775
679775

TABLE 5
SPLICE REDUCERS

STOCK SIZE LENGTH
679775 3/0 Str to #1 Str 1-1/2"
679778 350 Str to #1 Str 2”
679780 350 Str to 3/0 Str 2-1/2"
679783 500 Str to 3/0 Str 2-1/2"
679785 500 Str to 350 Str 2-1/2"
679789 750 Str to 350 Str 2-1/2"
679790 750 Str to 500 Str 2-1/2"
679791 1000 Str to 750 Str 3"
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SEMICON TAPE
INDENT FILLED
W/RED MASTIC

One or two half-lap layers of semicon tape over connector area.

CONDUCTOR
SEMICON

TYPICAL
SLEEVE
WITHOUT
ADAPTER

ADAPTER
WITHOUT
SLEEVE
TYPICAL

SEMICON TAPE

INDENT FILLED
W/RED MASTICCONDUCTOR

SEMICON

CONDUCTOR

SEMICON TAPING AT CONDUCTOR SEMICON TO CONNECTOR SLEEVE

U53201a.dwg

408



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE
STANDARD NUMBER:

PAGE:
DATE:

REVISED:

NSP-130
1 of 6
January 27, 1995
July 10, 2001

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

26-KV PRIMARY WYE SPLICE  -  POLYETHYLENE INSULATION

409



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE
STANDARD NUMBER:

PAGE:
NSP-130
Page 2 of 6

26-KV PRIMARY WYE SPLICE  -  POLYETHYLENE INSULATION

MATERIAL LIST

ITEM QUANTITY MATERIAL STOCK NUMBER

1 3 Splice, Copper Compression, Wye See attached table
for stock number

2 As Required Adapter, Copper, Reducing See attached table
for stock number

3 3
7

TAPE, Electrical, Semi-conducting      3/4”
TAPE, Electrical, Semi-conducting      1”

736670
736671

4 3
24

As required

TAPE, High Voltage Insulating, linerless  3/4”
                                                                   1”
                                                             1-1/2”

736503
736504
736505

3
24

As required

TAPE, High Voltage Insulating, with liner 3/4”
                                                                 1”
                                                             1-1/2”

736502
736500
736501

5 9 or
6

Tape, Tinned Copper Shielding 1 inch
2 inches

736244
736243

6 As Required Braid, 5/8 inch x 3/64 inch Tinned Copper 618625

7 10 Tape, 3/4 inch Plastic Insulating 736655E

8 As Required Cleaner, Electrical Insulation 726157E

10 9 Tubing, Heatshrink     ........................... 3/0 and Smaller
                                                       350 kcmil and Larger

737455E
737456E

11 10 Friction Tape 736400E

13 1 QT Varnish 725471

14 As Required TAPE, Red Heat Shrink, 2” 686541

SPLICING NOTES:
1. Train cables to final position and cut ends so as to butt squarely together.  Do not clog vault or manhole with cable

by unnecessary wrapping of hole with cable.

2. Trifurcate each cable in accordance with Guideline NSP-110. (Sand cable jacket.)

3. Slide three-inch heat-shrink tubing (Stock No. 737456E) over each cable end for later use.

4. From the table, select the proper wye splice for use with the conductors being spliced.  Use the appropriate
reducing sleeve if the connector barrel diameter is larger than the cable.  Do not use more than two reducing
sleeves in any one splice barrel.

5. Remove metal shielding tape from each conductor for a length of 8-1/2” plus the depth of each connector barrel.

6. Remove insulation semiconducting shield from each conductor to within 1” of the metal shielding tape.

7. Remove insulation and conductor semiconducting shield from each conductor for a length of one-half inch plus the
splice barrel depth. Pencil insulation for one-inch minimum, leaving one-sixteenth inch minimum of conductor
semiconducting shield exposed.

410



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE
STANDARD NUMBER:

PAGE:
NSP-130
Page 3 of 6

26-KV PRIMARY WYE SPLICE  -  POLYETHYLENE INSULATION

8. Attach wye splice to conductors with two crimps on each splice barrel (three crimps on 750 splice barrels),  Remove
any burrs or sharp points.  Caution:  Do not crimp splice barrel within one-half inch of the solid yoke.  Measure the
depth of the crimp barrel to make this mark.

9 Clean entire prepared splice area, using clean, lint-free cloths and suitable solvent. Use separate cloths for the
insulation so as not to contaminate the insulation with conducting particles from the semiconducting shield. Wipe
from center of insulation over insulation semicon and throw rag away. Wipe from center over penciling and throw
rag away.

10. Fill crimp indents with either red sealant mastic (Stock No. 686541) or cut strips of semi-con tape (Stock No.
736670) to fill indents so that connector is rounded out.

11. Apply semiconducting tape (Stock No. 736670) to exposed conductor, connector, and overlapping cable conductor
semicon.  When applying, half-lap and stretch tape in accordance with manufacturer’s instructions packed with
each roll of tape.  Caliper the semicon to measure for tape buildup over the crimp barrels. Build up semicon tape on
conductor as shown on drawing. See Page 6.

12. Wrap high voltage, ozone-resistant tape (linerless or with liner), half-lapping and stretching per manufacturer's
recommendations over the connector and over the insulation to within one-quarter inch of the insulation
semiconducting shield.  This tape should be applied to a thickness of 9/16 inch over splice, and tapered toward the
end of the splice as shown.  It is important that this tape is stretched per manufacturer's recommendations.  Build
up sides of yoke early so a "ball" forms for later taping, to keep pressure on sides.  See Page 1.

13. Wrap one half-lapped layer of semiconducting tape (Stock No. 733671)over splicing tape, extending it over the
insulation semiconducting shield.

14. Wrap one half-lapped layer of electrical metallic shielding tape (Stock No. 736244 or 736243) over semiconducting
tape, overlapping the metal shielding tape of the cable at each end.  Apply shielding tape in three pieces, wrapping
from center toward each end.  Overlap at the center and solder in place at the center and to the metal shielding
tapes. Spot solder the turns together.  Be sure of continuity across splice and pull shielding tape so it conforms to
splice.

15. On station end of splice, solder ground strap (braid) (Stock No. 618625) to metal shielding tape of each phase, and
extend out from joint as shown.  Braid should be soldered solid where it exits the heat-shrinkable tube to prevent
wicking.  Connect ground braids together and connect to the ground bus.  Wrap red mastic sealant around solder-
blocked braid.

16. Apply one half-lapped layer of plastic insulation tape from jacket to jacket.

17. Slide three-inch heat-shrink tubing over each leg toward crotch area of splice and shrink into place.  Do not apply
heat onto crotch area. If need be, temporarily shield the exposed crotch area from direct flame.

18. Apply four one-half-lapped layers of highly stretched high-voltage tape (Stock Nos. 736500 or 736504) over
shielding tape and onto the heat-shrink tubing for a length of one inch on each leg.  Put aqua seal under tape over
heat-shrink.

19. Wrap two half-lapped layers of plastic tape (Stock No. 736655E) over high voltage tape and (two inches) onto the
heat-shrink tubing.

20. Apply one half-lapped layer of friction tape (Stock No. 736400E) over plastic tape to prevent raveling.

21. Paint all friction-taped areas with insulating varnish (Stock No. 725472).
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TABLE 1 - 750 & 500 kcmil
(Wye Splice)

CABLE
NO.

SIZE Y CONNECTOR
(per splice)

STOCK NO. ADAPTER
(per phase)

STOCK NO.

1
2
3

750
750
350

750-750-350 663559
none
none
none

-

1
2
3

750
500
350

750-750-350 663559
none

750 - 500
none

679790

1
2
3

750
500
3/0

750-750-350 663559
none

750 - 500
350 - 3/0

679790
679780

1
2
3

750
500
#1

750-750-350 663559
none

750 - 500
350 - #1

679790
679778

1
2
3

750
350
350

750-750-350 663559
none

750 - 350
none

679789

1
2
3

750
350
3/0

750-750-350 663559
none

750 - 350
350 - 3/0

679789
679780

1
2
3

750
350
#1

750-750-350 663559
none

750 - 350
350 - #1

679789
679778

1
2
3

500
500
500

500-500-500 663544
none
none
none

-

1
2
3

500
500
350

500-500-500 663544
none
none

500-350 679785
1
2
3

500
500
3/0

500-500-3/0 663538
none
none
none

-

1
2
3

500
500
#1

500-500-3/0 663538
none
none

3/0 - #1 679775
1
2
3

500
350
3/0

500-500-3/0
663538 none

500 - 350
none

679785

1
2
3

500
350
#1

500-500-3/0 663538
none

500 - 350
3/0 - #1

679785
679775

1
2
3

500
3/0
3/0

500-500-3/0 663538
none

500 - 3/0
none

679783

1
2
3

500
3/0
#1

500-500-3/0
663538 none

500 - 3/0
3/0 - #1

679783
679775
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TABLE 2 - 350 kcmil & Smaller
(Wye Splice)

CABLE
NO.

SIZE Y CONNECTOR
(per splice)

STOCK NO. ADAPTER
(per phase)

STOCK NO.

1
2
3

350
350
350

500-500-500 663544
500 - 350
500 - 350
500 - 350

679785
679785
679785

1
2
3

350
350
3/0

350-350-3/0 663524
none
none
none

-

1
2
3

350
350
#1

350-350-3/0
663524 none

none
3/0 - #1 679775

1 350
350-350-3/0 663524

none       none -

2 3/0 350-3/0 or    350-#1 679780   or   679778
3 #1 3/0 - #1       none 679775
1
2
3

350
#1
#1

350-350-3/0 663524
none

350 - #1
3/0 - #1

679778
679775

1
2
3

3/0
3/0
3/0

3/0 - 3/0 - 3/0 663506
none
none
none

-

1
2
3

3/0
3/0
#1

3/0 - 3/0 - 3/0 663506
none
none

3/0 - #1 679775
1
2
3

3/0
#1
#1

3/0 - 3/0 - 3/0 663506
none

3/0 - #1
3/0 - #1

679775
679775
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SEMICON TAPE
INDENT FILLED
W/RED MASTIC

One or two half-lap layers of semicon tape over connector area.

CONDUCTOR
SEMICON

TYPICAL
SLEEVE
WITHOUT
ADAPTER

ADAPTER
WITHOUT
SLEEVE
TYPICAL

SEMICON TAPE

INDENT FILLED
W/RED MASTICCONDUCTOR

SEMICON

CONDUCTOR

SEMICON TAPING AT CONDUCTOR SEMICON TO CONNECTOR SLEEVE

U53201a.dwg
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15 KV TRANSITION SPLICE
3/C PILC TO 3/C XLP

1. Place the cables in their final position and cut the ends so that they butt squarely together at the center of the
splice.

2. ON THE XLP END:

A. Remove the PVC jacket for 3 to 6 feet and trifurcate per Construction Guideline NSP-110. Install heat
shrink tubing on each conductor leaving a minimum of 24" of exposed cable.  Use 1-1/2” x 60" (Stock
No. 737601) or 2" x 60" (Stock No. 737603) depending on conductor size.

B. Slide one 2" x 12" and one 3" x 12" heat shrink tubing over each phase conductor for later use (Stock
No’s. 737455E and 737456E).

C. Remove the metallic insulation shielding for 7" plus one-half the length of the connector.  Solder the
ends to prevent raveling.

D. Remove the insulation semiconductor for 6-1/4" plus one-half the length of the connector.  Carefully
clean the insulation with electrical insulation cleaner (Stock No. 726157E).

E. Remove the insulation for 3/4" plus one-half the connector length.

F. Remove the conductor shield for 1/2" plus one-half the connector length.

G. Pencil the insulation for 3/4".

3. ON THE PILC END:

A. Remove the lead sheath for 3 to 6 feet and lightly bell the end to reduce voltage stress.

B. Remove the outer metal binder to a point 1" from the end of the lead sheath.

C. Remove the fillers to a point 1/2" from the end of the metal binder.

D. Solder shielding tape (Stock No. 736244) to the metal binder and train the end out through a notch in
the lead sheath and solder to the sheath.

E. Solder shielding tape (Stock No. 736244) to each of the individual phase insulation shields and bring
the ends out and solder to the lead sheath.  Solder one length of shielding braid (Stock No. 618614) to
the sheath (long enough to reach the system ground).  Solder it solid at the point where it exits the heat
shrink trifurcation boot to waterproof it.

F. Coat 3" of the lead sheath and 3" of each conductor with oil-stop (Stock No. 726334) and allow to become tacky.

G. Wrap one half-lapped layer of cotton tape over the tacky oil-stop and recoat with additional oil-stop.  Be
sure the crotch is well sealed.
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NOTE: The following steps apply to all three phases.  They are identical.

H. Wrap two half-lapped layers of silicone rubber tape (Stock No. 736512) over the phase conductors
covering the oil-stop and up to 8-1/2" plus one-half of the length of the connector from the end.

I. Install heat shrink tubing.  Use 1-1/2" x 60" or 2" x 60" (Stock No. 737602 or 737603) depending on
conductor size.  Cut to proper length.

J. Slide a heat shrink trifurcation boot over the conductors and onto the lead sheath and shrink into place
to complete the trifurcation.

K. Remove the metallic insulation shielding for 7" plus one-half the connector length.

L. Remove the insulation shield for 6-1/4" plus one-half the connector length.  It is not necessary to clean
the insulation at this step.

M. Remove the factory insulation for 1/2" plus one-half the connector length.  Slide one 2" x 12" heat shrink
tubing (Stock No. 737455E) over each phase conductor for later use.  Check to confirm this tubing and
tubing from Step 2B will adequately cover the completed splice.  If not, add an additional length.

4. A. Connect the XLP conductor to the PILC conductor.  Be sure to use an oil-stop connector. (See Material
Standard 6774.5).

5. ON THE PILC END:

A. Remove one layer of insulation back to the insulation shield.  Tear this layer at the end of the tape.  Do
not attempt to cut it.

B. Remove the factory insulation in three steps of 3/4" in length.  The number of layers removed per step
should be one-fourth of the total number of layers. Refer to detail.

C. Apply crepe semiconducting tape (Stock No. 736245) over the bare conductor and over part of the
connector to make a smooth surface.

6. ON THE XLP END:

A. Use aluminum oxide emery cloth to smooth the insulation.  Clean with cable cleaner (Stock No.
726157E).

B. Apply semiconducting tape (Stock No. 736670) over the bare conductor and onto the connector to
make a smooth surface.  Leave a 1/2" gap, at a smooth portion of the connector, between the
semiconducting tape applied in Step 5C.

C. Measure and record the outside diameter of the connector.

7. ON BOTH ENDS:

A. Wrap two half-lapped layers of silicone rubber tape (Stock No. 736512) from the edge of the insulation
shield on the PILC end to the same point on the XLP end.

B. Wrap half-lapped high voltage splicing tape (Stock No. 736500 or 736502) over the silicone rubber tape
to build up the stress cone so the outside diameter is 5/8” larger than measured in Step 6C.  Leave 1-
1/2" of silicone rubber tape exposed on each end to bond to the next layer.

C. Starting at the same point as Step 7A, wrap two half-lapped layers of silicone rubber tape over the high
voltage tape.

8. ON THE XLP END:
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A. Wrap one half-lapped layer of semiconducting tape (Stock No. 736670) over the insulation shield, up
the stress cone and terminate at the high point of the taper on the PILC end.

9. ON THE PILC END:

A. Starting 1-3/4”  over the end of the semiconducting tape from Step 8A, wrap one half-lapped layer of
silicone rubber tape down the taper to make a smooth transition.

B. Wrap one half-lapped layer of crepe semiconducting tape over the insulation shield, up the taper and
leave 1/2" of the silicone rubber tape from Step 9A exposed.

10. ON BOTH ENDS:

A. Wrap one half-lapped layer of shielding tape (Stock No. 736244) over the semiconducting tape and
overlap the factory shielding on each end.  Solder to the factory shielding and spot solder each overlap
at three places around the splice (120 degrees apart).

B. Solder a length of braid (Stock No. 618614) to the XLP shield and solder it solid at the point where it will
exit the heat shrink tubing to prevent water entering.  It must be long enough to reach the system
ground.

C. Apply a coat of oil-stop over the shielding tape on the PILC end from the heat shrink tubing to 1" beyond
the end of the crepe semiconducting tape.  Fully saturate the shielding tape from Step 10A.

D. Wrap two half-lapped layers of plastic tape (Stock No. 736655E) over the shielding tapes to prevent
damage while slipping the heat shrink tubing in place.

E. Slide the heat shrink tubing (from Steps 2B and 3) over the completed splice and shrink.  Check that
the ground braids are properly located.

F. Connect both ground braids to the system ground.
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SPLICE, STRAIGHT, 28 KV, XLP OR EPR INSULATED CABLE*

Can be used for concentric neutral or tape shielded 6 conductor (3 neutral) cable.

MATERIAL LIST

Item Quantity Description Stock No.
2 As req’d. WIRE, Bare Copper, #14 610218E
3 2 RL

5 RL
TAPE, Electrical, Semi-conducting                  3/4”
TAPE, Electrical, Semi-conducting                  1”

736670
736671

4 As req’d. TAPE, Shielding 736244
5 3 RL

18 RL
TAPE, High Voltage Insulating, linerless         3/4”
                                                                         1”
                                                                         1-1/2”

736503
736504
736505

5 3 RL
18 RL

TAPE, High Voltage Insulating, with liner         3/4”
                                                                         1”
                                                                         1-1/2”

736502
736500
736501

6 1 RL TAPE, Plastic, low temperature 736655E
7 As req’d. SEALANT, Red, heat shrink strip 686541
8 CONNECTOR, Compression, Aluminum        #1

                                                                         350 kcmil
650631
650637

10 As req’d. CLEANER, Electrical insulation 726157E
11 2 FT WIRE, Tinned Copper braid, 5/8” x 3/64” 618625
12 As req’d. TUBING, Heat shrink, medium wall        0.65” - 1.70” 737622

                                                                1.00” - 2.90” 737623
- As req’d. SOLDER, Rosin core, 50/50 728504
- As req’d. CLOTH, Aluminum Oxide, 150 grit 722344
- As req’d. WIRE, Bare Copper, #2 610434

* XLP = Cross-linked Polyethylene Insulated.  EPR = Ethylene Propylene Rubber Insulated.
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1. Form and shape the cables to their final position and overlap cables 12” each way from center to provide
excess length of the outer concentric wires for later splicing. (If concentric neutral). If trifurcating, sand
cable jacket.

2. Bind concentric wires with several turns of #14 copper wire (Stock No. 610218E) at a distance of 4-1/2” +
“B” inches from center of splice.  Unwrap concentric wires and twist tightly together.  Bend away from
splice.

3. Cut off excess cable at the splice center.
4. Remove the semi-conducting insulation shield from each cable for a distance of “B” inches, being careful

not to damage cable insulation.
5. Remove the insulation from each conductor for a distance of 1/2” + “A” inches from the ends.  Pencil

insulation back for a minimum of 1”.  Slip heat shrink jacketing over cable.
6. Attach compression connector per D14-8/NSV-10.
7. Remove any oxide inhibiting compound (if aluminum) from connector or bare conductor, being careful not

to get compound on the insulation.  Clean entire prepared splice area, using the wipe provided with the
cable cleaner.  Wipe cleaner from the insulation towards the insulation semicon, then from the insulation
over the penciling.

8. Sand the penciled insulation with aluminum oxide cloth.  Be sure that there are no particles of semi-
conducting compound left on the exposed insulation.

9. Clean the surface of the connector and exposed insulation with cable cleaner.  Wipe off all excess cleaner.
10. Fill connector indents with red heat shrink sealant (Stock No. 686541) to provide a smooth surface for

taping.
11. Apply electrical semi-conducting tape (Stock No. 736670) to all exposed conductor and conductor areas,

overlapping conductor semicon.  This tape should be half-lapped per manufacturer’s instructions. Build up
semicon tape on conductor as shown on drawing. See Page 3.

12. Wrap high voltage splicing tape over splice, half-lapping and stretching per manufacturer’s instructions.
This tape should be applied to a thickness of 9/16” over connector.  It is important to follow the
manufacturer’s instructions which are included with each roll of tape.

13. Wrap one half-lapped layer of electrical semi-conducting tape (Stock No. 736671) over high voltage
insulating tape extending it 1” beyond the end of the semi-conducting insulation shield.

14. Apply one half-lapped layer of tinned copper mesh braid (Stock No. 736244)  over the semi-conducting
tape to the end of the splice.

15. Solder a pigtail of copper braid (Stock No. 618625) at one end of the applied shielding tape for future
connection to the concentric neutral/ground.

16. Wrap one half-lapped layer of plastic, low temperature tape (Stock No. 736655E) over entire area of
shielding tape.  Stretch tightly to flatten lower layer of tape.  Tape from each end of splice uphill to center,
slightly overlapping at center of splice.

17. Thoroughly clean semicon over insulation to a point 3” beyond the plastic tape to ensure a good bond for
watertight seal.  Solder block copper braid.

18. Apply sealant (Stock No. 686541) under copper braid solder block.
19. Slip heat shrink over splice and shrink.
20. Train twisted concentric wires over splice and join wires to the copper braid with compression connector

(Stock No. 677326E or 669379E).
21. If one or both of the cables being spliced is a concentric neutral cable, connect the concentric neutral to

ground bus with #2 bare copper wire.  If both cables are tape shielded or drain wire (or one of each),
connect the drain wires and or copper braid across the splice as indicated in No. 20 above, and connect to
ground bus with copper braid (Stock No. 618625).
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SPLICE, STRAIGHT, 28 KV
XLP OR EPR INSULATED CABLE

SEMICON TAPE
INDENT FILLED
W/RED MASTIC

One or two half-lap layers of semicon tape over connector area.

CONDUCTOR
SEMICON

TYPICAL
SLEEVE
WITHOUT
ADAPTER

ADAPTER
WITH
SLEEVE
TYPICAL

SEMICON TAPE

INDENT FILLED
W/RED MASTICCONDUCTOR

SEMICON

CONDUCTOR

SEMICON TAPING AT CONDUCTOR SEMICON TO CONNECTOR SLEEVE

U53201a.dwg
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FLAT STRAP SHIELDING TERMINATION

FOR USE IN DELTA NETWORK ONLY

nsp17.tif

423



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE

STANDARD
NUMBER:

PAGE:
NSP-171
2 of 3

424



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE

STANDARD
NUMBER:

PAGE:
NSP-171
3 of 3

Applicable to Delta Network System Only

1. Remove the jacketing two inches back from the point at which the cable insulation semicon
terminates for the splice.

2. Cut the flat strap one-inch from the jacketing cutback and bend out of the way (Fig. 1).
3. Make the splice per the Guidelines or the manufacturer’s instructions.
4. After the semicon tape has been wrapped over the splice, tape two layers, half-lapped, of

tinned copper mesh (Stock No. 736244) in the area between the cable jacketing and the hand
applied semicon tape (Fig. 2).  The tinned copper mesh should total 1-1/2 inches.  This tinned
copper mesh provides a pad so the ends of the flat strap will not dig into the cable insulation
shield semicon.  Perform the same process to the flat strap on the other side of the splice.

5. Now bend the flat straps down over the tinned copper mesh and secure them so that they are
in intimate contact with the semicon.  Apply two layers, half-lapped, of tinned copper mesh over
the flat strap ends, pulling them down. (Do the same for heat-shrink splices.)  Continue taping
over the splice to the other end of the splice.

6. Lay copper braid (Stock No. 618624) over the flat strap shielding and the braid.  Apply a
constant force spring (Stock No. 686514) while folding the copper braid over alternating layers
of the constant force spring and bring across the splice (Fig. 3).  Use another constant force
spring on the other side of the splice for the same application, connecting the same copper
braid to the second spring.  On the station side of the splice, bring out a pigtail of solder
blocked copper braid for connecting to ground.  This application is for the Delta Network
System only.

7. Apply two layers of tinned copper mesh over the constant force spring bundle (Fig. 4).

8. Apply two layers of mastic tape* under and two layers over the solder blocked area of
grounding braid (Fig. 5).

9. Finish the splice per the Guidelines or the manufacturer’s instructions.
10. Connect the grounding braids for the three splices together and then connect to the vault

ground.

Helpful Tips for a Successful Low Resistance Ground Connection
Numbers Refer to the Notes above

5. Two suggestions for holding the copper shielding tape in intimate contact with the semicon:
Plastic tie wrap.
Serve with one or two wraps of #14 SD bare copper wire.

6. Copper to copper contact is essential between the flat strap and the copper braid.  This means
that the copper braid must go directly onto the flat strap and the constant force spring must go
over the braid.  The stainless spring material has a relatively high resistance and is a poor
conductor compared to the copper.

8. Use no more than two layers of mastic over and two layers under the braid solder block.
Excessive mastic can wick into the braid and into the braid to flat strap connection area.  This
results in poor contact and high resistance.

* For taped splices, Stock No. 736512.
For heat shrink splices, Stock No. 686541.
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TERMINATOR - 13 KV FOR INVERTED INSTALLATION

1. Drain oil from terminal chamber (if filled) and return it to South Service Center.  Remove cover plate.  Do
not damage gasket.

2. Remove shipping covers from top of terminal chamber.

3. Scrape the paint off the top of the PATR flange where the mounting nuts (or cap screws) will be making
contact to assure the terminator is properly grounded.

4. Mount the PATR's on the terminal chamber (using the gasket in the kit) and train the three-phase cable
into its final position and trifurcate it.  (See Construction Guideline NSP-110.)  Leave a minimum of 36“ of
single conductor cables for termination.  Each single conductor should extend a minimum of 4“ below the
top or the terminal chamber.  Install the heat-shrink tubing from NSP-110 so that the bottom 9” of the
cable is not covered.

ON EACH PHASE CONDUCTOR:
5. Note the phasing for final location and train the trifurcated cable alongside of the terminator and cut the

cables 4” below the top of the terminal chamber.  Refer to Figure 1.

6. Slide the compression ring, elastomeric boot, and ground clamp up the cable out of the way.  Be sure
they are in the right order.

7. Remove the shielding tape and semiconducting material for 6”.  Remove the insulation for 1-1/8 “ (for #2
to 4/0) or 1-1/4” (for 3/0 to 250 kcmil) and clean the conductor.  Refer to Figure 2.
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8. Clean the connector, slide it onto the conductor and press.  If more than one crimp is required, rotate the
press 90 degrees to keep the connector straight.

9. File the rough edges of the connector smooth.  Pencil insulation down to the connector barrel.  Fill the
indents and the space between the connector and the insulation with G&W 256 compound.  Cover this
with two layers of G&W 203 PVC tape to make a smooth surface.

10. Check the centering plug.  If it will not slide over the heat-shrink jacket, throw it away.  If it will, insert it
into the top of the PATR.  Be sure the lip fits properly against the diaphragm seal.

11. Neatly trim the heat-shrink jacket back 12-1/4” measured from the point of the connector.  Do not
damage the shielding tapes.  Refer to Figure 3.

12. Remove the shielding tapes for 10-13/16” (measured as above) and solder the ends to prevent raveling
(Figure 3).  Avoid excessive heat!

13. Remove the semiconducting material for 9-1/4” (measured as above) and clean the insulation carefully
using electrical insulation cleaner (Stock No. 726157E).

Note: If the semicon is a fabric tape, wrap two layers of G&W 203 PVC tape over the semicon, leaving 1/16”
exposed.  Start and end at the shielding tape.  Do not cover the shielding tape.  If the semicon is
extruded, do not cover it with the PVC tape.

14. Remove the paint around the hole for the grounding strap and install the strap with a self-tapping screw
and lock washer (in the kit).  Bend the strap out of the way.

15. Remove the pipe plug and insert the plastic bottle.  Do not loosen the set screw or lock nut on the cap.

16. Wearing plastic gloves, clean the cable and then apply a liberal coat of silicone grease (furnished with the
terminator kit) from the connector to the heat-shrink tubing.

17. Insert the cable into the terminator with a steady force.  Do not twist, rotate or reverse direction.  The
cable is in place when the shielding tapes are within 1/8” from the surface of the sealing plate.

Note: The excess special blue insulating compound is forced into the plastic bottle during this step.  Do not remove it yet.

18. Loosen the bronze lock/sealing nut on the cap and tighten the set screw. Retighten the lock nut.  Remove
the plastic bottle and reinstall the pipe plug.  Pull on the cable to be sure the set screw is properly seated.

19. Form the groundstrap around the cable shielding tapes.  Cover it with the cushion material (in the kit)
leaving a 1/8” gap.  Slide the spring (or hose clamp) down over the cushion and tighten (if a clamp) to
complete the ground connection.

20. Slide the boot and compression ring down and bolt the ring to the body.

21. Connect the lead to the switch compartment with the eye bolt connector.  The connector is tin-plated and
should not need to be sanded or wire-brushed.  Tighten the bolt to 14 ft/lbs..

22. Seal the top opening around the cable with sealant (Stock Number 736470E) and wrap three layers of
plastic tape over the cable and 1/4 of the way down on the terminator body.  Refer to Figure 4.

CONTRACTOR'S NOTE: Do not proceed to Step 23 until phasing has been verified by Seattle City Light.

23. Reinstall cover plate and gasket.  Do not use any gasket sealing compound. Torque the bolts and/or nuts
equally, starting at the midpoints of the top, bottom, and sides.

24. Fill with 2 psig dry air or dry nitrogen and let stand for a minimum of 8 hours to test for leaks.  If any
leaks are detected, repeat Steps 23 and 24 as necessary.

25. Fill the chamber with new insulating oil (Material Standard 7531.0) to the bottom of the uppermost plug. Replace the
plugs.
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TERMINATION OF 3/C 15 KV XLP INSULATED, PVC JACKETED CABLE
USING 600 A DEAD BREAK ELBOWS ON AIR INSULATED METALCLAD SWITCHGEAR

NOTES: 1. Only one phase shown. All three phases are identical.
2. Support cables per Construction Guideline NCI-170
3. Trifurcate three-phase, three conductor cable per Construction Guideline NSP-110
4. See NSP-320 for installation of straight line connection
5. Refer to switchroom drawing for specific location of line-side, line-side tap, or load tap terminators.
6. Make all connections between terminators and switchgear.
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1. Scope 
This construction guideline identifies the material required to install a 200 kV BIL, Class 1, cold shrink termination on 
the end of a piece of primary cable. 
The material list includes all the parts necessary to complete an installation.  The material list has been organized to be 
cable specific. 
The material needed to trifurcate 3/C type cable and seal the exposed tape shield from the trifurcation point to the  
T-body metallic shield adapter/jacket sealing kit is outside the scope of this guideline.  Refer to NSP-110 for this 
information. 
Paper-insulated-lead-covered (PILC) cable and sector cable are outside the scope of this guideline. 
For cable technical data, refer to E6-1.0/NGE-70. 
For general cable preparation procedures, refer to U5-2.81/NSP-290. 
For cutback lengths and termination installation procedures, refer to the specific instructions that were provided with the 
item.  
For termination test and classification information, refer to IEEE 48. 
Cold shrink terminations are a subcategory of live front cable accessories. 

2. Application 
Class 1, high-voltage cable terminations provide electric stress control for the cable insulation shield terminus, 
complete external leakage insulation between the cable conductor(s) and ground, and a seal to the end of the cable 
against the entrance of the external environment.  Product may be installed indoors or outdoors on cable systems rated 
5 kV to 35 kV. 
A cable termination by itself cannot be assigned a design or nominal current or ampacity rating since this parameter is 
completely dependent upon the type and material of the cable conductor, the thickness and type of cable insulation, 
and the anticipated maximum ambient temperature of the medium surrounding the cable termination.  
This guideline may be used by engineers to create bills of material or by field crews when performing actual 
installations. 

3. Cable Termination Technical Description 
 
nominal insulation class (ph-ph) 35 kV RMS 
common names cable termination 
 terminator 
SCL Material Standard 6865.1 
technology cold shrink 
manufacturer 3M 
BIL  200 kV crest 
continuous current rating dependent on the type of cable and ambient conditions 
IEEE 48 termination class 1A 
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4. General Example 

Termination installed on tape 
shielded type cable.   

 

figure 4 

 
 

 

5. Material List 

Table 5.1 Legend: 

na Not a stock item or not available from any source 

Table 5.1 Notes: 

Except where noted, kits contain material for one cable end. 

a. Termination kit Stock Number 686532 contains a silicone rubber termination, two sealing mastic strips, and 
an instruction sheet. 

b. Termination kits Stock Numbers 012125, 012126, 686531, and 686534 contain a silicone rubber termination, 
a high-ampacity ground braid, a constant force spring, two sealing mastic strips, and an instruction sheet. 

c. Termination kit Stock, Number 012125, contains material for one cable end. Termination kit, Stock Number 
686534, is the exact same as 012125, except it contains material for three cable ends. 

 

The following figures are provided for general identification. 

Termination kit, cold shrink, for jacketed or bare 
concentric neutral cable (silicone rubber 
termination, two sealing mastic strips, and an 
instruction sheet). 

Stock No.  686532 

figure 5.1 

 

 

 

 
 

 

Termination kit, cold shrink, for tape, drain wire, or 
flat strap shielded cable (silicone rubber termination, a 
high-ampacity ground braid, a constant force spring, 
two sealing mastic strips, and an instruction sheet). 

Stock No.  012125 

 

figure 5.2 

 

 

 

  

Compression connector, pigtail, for 750 kcmil 
compact conductor 

Stock No.  686075  

figure 5.3 
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5. Material List, Table 5.1, continued 

required required 

Stock 
Number 

Rated 
Circuit 
Voltage, 
kV Type 

Size,  
AWG/ 
kcmil Shape 

Shield 
Type 

Termination 
Kit  
Stock No. 

Pigtail 
Connector 
Stock No. 

Table 
5.1 

Notes

1 2 3 4 5 6 7 8 9
613212 5 1/C #6 compressed tape na na  
613222 5 1/C 350 compressed tape 686531 686078 b 
601025 5 1/C 500 class B DW na 680579  
613522 15 3/C #1 compressed tape na na  
613523 15 3/C #1 compressed tape na na  
613520 15 3/C 2/0 compressed tape na na  
613521 15 3/C 3/0 compressed tape na na  
613526 15 3/C 3/0 compressed tape na na  
613530 15 3/C 350 compact tape na na  
613531 15 3/C 500 sector tape na na  
010128 15 3/C 500 compact tape na na  
613532 15 3/C 500 compact tape na na  
623640 15 1/C 500 compact tape 012125 650579 b c 
012735 15 3-1/C 500 compressed FS 012125 650579 b c 
613533 15 3/C 750 sector tape na na  
613534 15 3/C 750 compact tape na na  
623670 15 3-1/C 1000 compressed FS 012125 010320 b c 
623650 27 3-1/C+2N #8 compressed tape 686531 686076 b 
602027 28 1/C #1 class B RW/CN 686532 686056 a 
613540 28 3/C+3G #1 compressed Tape na na  
602025 28 1/C+1N 1/0 solid RW/CN 686532 686056 a 
012098 28 1/C+1N 1/0 solid RW/CN 686532 686056 a 
602044 28 1/C 350 class B RW/CN 686532 686078 a 
012099 28 1/C 350 compact FS 012125 686078 b c 
613613 28 1/C 350 compact DW 012125 686078 b c 
613543 28 3/C+3G 350 compact tape na na  
012100 28 1/C 500 compact FS 012125 650579 b c 
613615 28 1/C 500 compact DW 012125 650579 b c 
613645 28 1/C 500 compressed FS 012125 650579 b c 
602119 28 1/C 750 compact DW 012125 656075 b c 
613618 28 1/C 750 compact DW 012125 656075 b c 
974050 28 3/C 750 sector tape na na  
012101 28 1/C 750 compact FS 012125 656075 b c 
012102 28 1/C 1000 compact FS 012126 010320 b 
613619 28 1/C 1000 compact DW 012126 010320 b 
613655 28 1/C 1000 compressed FS 012126 010320 b 
none 35 1/C 350 compressed tape na 686078  
623660 35 1/C 750 compact DW 012126 010320 b 
623655 35 1/C 1000 compact tape 012126 010320 b 
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6. Tools 

Information relating to tool type, die number, and number of crimps is provided with the connector. 

7. References 

48-1996; “Standard Test Procedures and Requirement for Alternating-Current Cable Terminations 2.5 kV through  
765 kV”; IEEE  

6772.00; “Connectors, Compression, Pigtail Adapter”; Material Standards; SCL 

6865.10; “Terminators – High Voltage Cable”; Material Standards; SCL 

E6-1.0/NGE-70; “Properties of Medium Voltage Cables”; Construction Guidelines; SCL 

NSP-110; “Trifurcation of Three Conductor Polyethylene Cable, 13 and 28 kV With and Without Neutral/Ground Wires”; 
Network Construction Guidelines; SCL 

“QT-III Cold Shrink Silicon Rubber Termination (with High Ampacity Ground Connection) Instruction Sheet, 78-8119-
6020-8 (B) 1997”; 3M; 1997 

“QT-III Cold Shrink Silicon Rubber Termination (with High Ampacity Ground Connection) Instruction Sheet, 78-8119-
6022-4 (B) 1997; 3M; 1997 

“QT-III Cold Shrink Silicon Rubber Termination (with High Ampacity Ground Connection) Instruction Sheet, 78-8119-
6027-3 (B) 1997”; 3M; 1997 

“QT-III Cold Shrink Silicon Rubber Termination (with High-K Stress Relief), Instruction Sheet, 78-8119-6024-0 2004”; 
3M; 2004 

Shipek, John; SCL Standards Engineer, subject matter expert and originator of U5-26.20/NSP-285 (john.shipek 
@seattle.gov) 

U5-2.81/NSP-290; “Primary Cable Preparation, General”; Construction Guidelines; SCL 
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P R I M A R Y  C A B L E  P R E P A R A T I O N ,  G E N E R A L  
 
 
 
 
 
 
 
 
 
 figure 1 
 
 
 
 

1. Scope 

This construction guideline provides basic instructions to prepare the end of a piece of primary cable for the 
installation of a cable accessory, such as an elbow, splice, or termination. 

These instructions are general in nature - it is very important to read, understand, and follow the specific instructions 
that were provided with the cable accessory to be installed. 

These instructions outline the steps for preparing 28 kV, 1/0 AWG aluminum, jacketed, round wire concentric neutral 
cable, Seattle City Light Stock Number 012098, for the installation of a silicone rubber termination.  Different types of 
cable and accessories will require slightly different steps and/or tools. 

Only qualified electrical workers shall prepare primary cable and install accessories. 

The balance of this guideline is divided into nine sections: 
 Getting Ready 
 Removing the Outer Jacket 
 Removing the Insulation 
 Removing the Semi-Con Layer 
 Cleaning 
 Changing Blade in Speed Stripper  
 Required and Optional Tools 
 Required Material 
 References 

 

2. Work Procedure - Getting Ready 

Before proceeding, visually inspect tool blades for sharpness and damage. 

Spare blades may be obtained from the tool room. 

Speed Systems 1542-2CL Speed Stripper tools contain a spare blade and an Allen wrench in a compartment on the 
tool. 

Speed Systems 1542-2CL Speed Strippers can accept two different types of blades. The wedge blade is better at 
cutting cross-linked polyethylene (XLPE) insulated cable, the straight blade is better at cutting ethylene propylene 
rubber (EPR) insulated cable. Refer to Section 7, Changing Blade in Speed Stripper and Section 8, Required and 
Optional Tools. 
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2. Work Procedure - Getting Ready, continued 

If the Speed Systems Model-1700 Series Adjustable Blade Scorer requires a new blade, return it to the tool room and 
exchange the entire tool for a new one. 

When determining strip back dimensions, remember to take "lug growth" into account. Refer to the following table for 
aluminum lug growth allowances: 

 
Conductor Size, 
AWG/kcmil 

Growth Allowance,  
in. 

#2 - 350 1/4 

400 - 650 3/8 

750 - 1000 1/2 
 

Cut back length is calculated as follows: 

cut back length = connector depth + lug growth + 1/8˝ 

 
 

figure 2a 

 

 

 

 

Cable cut back 
prepared to receive lug.   

For aluminum 
conductors always 
brush prior to installing 
lug. 

For copper conductors, 
brush if needed.  

figure 2b 

 

 

 

 

 

During the crimping 
process, aluminum 
lugs grow in length 
when crimped and this 
growth needs to be 
taken into account.  
Bi-metallic lugs should 
be treated as 
aluminum.  
Allowances for growth 
do not need to be 
made for copper lugs.   

 

figure 2c 

 

 

 

 

After the crimping 
process is completed 
approximately 1/8 inch 
should remain 
between the lug and 
the end of the cable 
insulation.  

Wipe off excess oxide 
inhibitor. 
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3. Work Procedure - Removing the Outer Jacket 

 

Cable end with jacket in place.    figure 3a 

 

 

 

 

 

 

 
 

Measure and mark the length of 
the outer jacket to be removed 
according to the instructions 
provided with the cable accessory.    

figure 3b 

 

 

 

 

 

 

 
 

Caution:  If a knife is used for 
marking, be careful to not damage 
the underlying material. 

Note:  Using tape to mark the 
outer jacket may interfere with the 
operation of the scorer tool.    

figure 3c 
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3. Work Procedure - Removing the Outer Jacket, continued 

Remove the outer jacket by 
using the Model-1700 Series 
Adjustable Blade Scorer to 
make a square cut at the point 
marked. 

Note:   Make sure the blade 
lever is in the square cut 
position. 

 

 

 
 

 

   

 

 figure 3d 

 

 

 

 

 

figure 3e 

 

 

 

 

 

 

Set the scorer's blade depth with 
the dial so that the blade does not 
cut completely through the jacket 
and nick any of the neutral wires.  
For the Model-1700 Series 
Adjustable Blade Scorer, start with 
a dial setting of 40 and check 
results.   

Once the blade depth is set 
correctly, open the jaws of the 
scorer by turning the black knob 
counter-clockwise. 

 

  

Set the scorer on the cable and 
release the tension in the jaws by 
turning the black knob clockwise 
until it turns freely. 

Make several revolutions with the 
scorer. 

Open the scorer jaws and remove 
it from the cable.   

figure 3f 

 

 

 

 

 
 

 

437



SEATTLE CITY LIGHT 

CONSTRUCTION GUIDELINE 
Primary Cable Preparation, General 

STANDARD NUMBER: 
PAGE: 

SUPERSEDING: 
EFFECTIVE DATE: 

U5-2.81/NSP-290 
5 of 18 
new 
June 29, 2007 

 

3. Work Procedure - Removing the Outer Jacket, continued 
 

With a knife, make a small cut on 
either side of one neutral wire at 
the end of the cable.    

figure 3g 

 

 

 

 

 

 

 
 

With a pair of pliers, pull back the 
end of one neutral wire about  
1-1/2 inches.    

figure 3h 

 

 

 

 

 

 

 

 
 

 figure 3i 

 

 

 

 

 

 

 
 

Insert the neutral wire into the 
center hole of the Speed Systems 
Model NW-15 Neutral Winder.     

figure 3j 
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3. Work Procedure - Removing the Outer Jacket, continued 
 

Cut the cable jacket by ratcheting 
the tool down and around the 
cable until the neutral wire reaches 
the square cut. 

Note:  Using the neutral winder 
tool preserves the neutral wire 
from accidental breakage.   

Unwind and remove the neutral 
wire from the neutral winder tool.    

figure 3k 

 

 

 

 

 

 

 
 

Remove the outer jacket.   figure 3l 

 

 

 

 

 

 

 

 
 

Pull the rest of the concentric 
neutral wires out of the way.    

figure 3m 

 

 

 

 

 

 

 
 

figure 3n 

 

 

 

Cable end readied for next step.    
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4. Work Procedure - Removing the Insulation 
 

figure 4a 

 

 

 

 

 

 

 

Measure and mark the Cut Back 
Length on the exposed semi-con 
surface according to the 
instructions provided with the 
cable accessory or the 
requirements of the compression 
lug.  This mark indicates the 
section of three layers to be 
removed down to the conductor.    

Note:  When measuring, 
remember to take lug growth into 
account.  Refer to Section 2 for 
getting ready. 

Note:  Removing the insulation 
before the semi-con layer 
minimizes the chance of damaging 
the insulation with the stripper tool 
while removing the insulation or 
contaminating the insulation by 
handling it.   

 

 

 

Verify 1542-2CL stripper is fitted 
with the correct blade for the type 
or insulation being cut.  Refer to 
section 8, Required and Optional 
Tools. 

Place the 1542-2CL Speed 
Stripper onto the end of the cable 
and clamp the jaws firmly together. 

Lock the jaws in place with the 
lock screw. 

Set the stripper's blade depth so 
that it misses the main conductor 
by about 1/16th of an inch. 

Note:  With the blade lever set to 
the square cut position, rotate the 
tool around the cable 360 degrees 
before cutting the insulation to 
insure that the blade does not nick 
the conductor at any point around 
the revolution. 

 

 

 

 

 

 

 

figure 4b 
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4. Work Procedure - Removing the Insulation, continued 
 

After the correct blade depth has 
been verified, set the blade angle 
with the blade lever at the back of 
the stripper.    

figure 4c 

 

 

 

 

 

 

 
 

Suggestion:  Start with a spiral 
cut width of approximately 1/4 
inch.  For the 1542-2CL Speed 
Stripper, start with a lever setting 
of 5 and check results.   

figure 4d 

 

 

 

 

 

 

 
 

Spiral the tool down the cable.   figure 4e 

 

 

 

 

 

 

 

 

 

Move the stripper's blade lever to 
the square cut position at the point 
where the insulation needs to be 
squared off. 

Open the stripper's jaws and 
remove the tool and the cut 
insulation from the cable.   

figure 4f 
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4. Work Procedure - Removing the Insulation, continued 
 
 

Note:  The Speed Systems 1646X 
Scale Gauge is an optional 
accessory that simplifies the task 
of removing the correct length of 
insulation. 

The accessory kit includes a rigid 
angled gauge bar with an 
embossed scale and a lock screw 
for securing the gauge bar at the 
desired insulation stripback length.   

To install, remove the 10-32 x ¼” 
screw located at the front edge of 
the stripper’s saddle and replace it 
with the lock screw as shown. 
The scale should be read at the 
front edge of the saddle. The 
indicated dimension is the distance 
between the (rear) edge of the 
cutting blade and the angled end 
of the gauge (       in figure 4g). 

Once the desired insulation 
stripback dimension is set on the 
scale gauge and the lock screw is 
secured, follow normal procedure 
for setting blade depth and spiral 
cut.  

figure 4g 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

After three or four spirals, cut off 
the loosened insulation so that it 
does not obstruct the angled part 
of the gauge. The exposed 
conductor butts against the gauge 
angle during the final spiral cut and 
a clean square cut is made 
without resetting the clamp screw 
to the square cut position.   

 

figure 4h 
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5. Work Procedure - Removing the Semi-Con Layer 
 

Measure and mark the stripback 
length of the semi-con layer 
according to the instructions 
provided with the cable accessory. 

Caution:  If a knife is used for 
marking, be careful to not cut into 
the underlying insulation.   

figure 5a 

 

 

 

 

 

 

 

 

figure 5b 

 

 

 

 

 

 

 

Set the depth of the Model-1700 
scorer's blade so that it does not 
cut through the semi-con layer.  
This can be accomplished by 
setting the tool's blade lever to the 
square cut position and setting the 
blade by sight to about 0.003 to 
0.005 inches (3 to 5 mils) less than 
the thickness of the semi-con. 

For the Model-1700 Series 
Adjustable Blade Scorer, start with 
a dial setting of 20 and check 
results. 

Caution:  Verify the scorer's blade 
depth on a scrap piece of cable 
before proceeding to insure that 
the blade does not nick the 
insulation at any point around the 
revolution.     

Note:  Before proceeding, make 
sure the cable is as straight as 
possible. 

Place the scorer at the point 
marked earlier and release the 
tension in the jaws. 

Revolve the tool around the cable 
counter-clockwise facing the cable 
end to make a square cut.   

figure 5c 
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5. Work Procedure - Removing the Semi-Con Layer, continued 
 

Switch the blade lever to the spiral 
cut position. 

Revolve the tool around the cable 
to the end of the semi-con.   

Open the jaws and remove the 
scorer from the cable.   

figure 5d 

 

 

 

 

 

 

 
 

With a knife, lift the edge of the 
semi-con.   

figure 5e 

 

 

 

 

 

 

 

 
 

Grab the layer with a set of duck-
bill or needle-nose pliers.    

figure 5f 

 

 

 

 

 

 

 
 

Roll (or pull) the semi-con off the 
insulation until the square cut is 
reached.  

Note:  Take care not to lift any 
portion of the remaining semi-con 
past the square cut.   

figure 5g 
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5. Work Procedure - Removing the Semi-Con Layer, continued 
 

After the semi-con is removed, a 
spiral pattern on the surface of the 
insulation may be seen.   

figure 5h 

 

 

 

 

 

 

 
 

Verify the spiral pattern in the 
insulation is just a "shadow" and 
not a nick by dragging a thumbnail 
across the pattern. Shadow is the 
stress mark created at the score 
location when the semi-con layer 
is peeled off.   

figure 5i 

 

 

 

 

 

 

 

 
 

figure 5j 

 

 

 

 

Routine sanding is optional.   

If sanding is preformed, smooth 
insulation with a strip of 150 grit, 
aluminum oxide, abrasive cloth 
with a shoe-shining motion.   

 

Note:   Do not sand longwise (parallel to 
the conductor). 
Note:   Use only approved abrasive cloth; 
do not substitute. 
Note:   Do not use silicon grease to fill 
nicks. 
Note:   Cut the cable end off and start over 
from the beginning, if: 
• Nicks cannot be sanded out, or 
• A radial ring cut is present, or 
• Sanding results in the insulation 

thickness going below minimum industry 
and SCL standards 
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5. Work Procedure - Removing the Semi-Con Layer, continued 
 

figure 5k 

 

 

 

 

 

 

Caution:  Knife nicks in the 
insulation are the most common 
cause of cable failure.  Nicks in the 
insulation that are parallel to the 
conductor reduce a cable 
accessory’s dielectric strength and 
can directly lead to accessory 
failure. 

Note:  Do not pencil or bevel the 
insulation at the end of the cable 
unless directed to by the cable 
accessory instructions.    

 

 

 

 

6. Work Procedure - Cleaning 
 

Finish cable preparation by 
cleaning the insulation with 
electrical insulation cleaner. 

Note:  Use only approved 
electrical insulation cleaner; do not 
substitute. 

Note:  To avoid dragging 
(conductive) semi-con particles 
onto the insulation, always wipe 
from the end of the insulation 
towards the semi-con.    

figure 6a 

 

 

 

 

 

 

 

 
 

Note:   Do not wipe the exposed 
semi-con layer with electrical 
insulation cleaner. 

Note:  Do not pour electrical 
insulation cleaner directly onto 
cable. 

To speed evaporation, wipe 
insulation surface with a dry, lint-
free wipe.    

 

figure 6b 
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7. Work Procedure – Changing Blade In Speed Stripper 
 

Follow these instructions to 
change the blade in a Speed 
Systems 1542-2CL Speed 
Stripper.   

figure 7a 

 

 

 

 

 

 

 
 

Remove blade depth setting knob 
keeper by inserting a screw driver 
or the Allen wrench provided with 
tool into slot and leveraging it out.   

figure 7b 

 

 

 

 

 

 

 

 
 

Remove keeper.   figure 7c 

 

 

 

 

 

 

 

 
 

Expose unsecured blade depth 
setting knob.  

 

figure 7d 
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7. Work Procedure – Changing Blade In Speed Stripper, continued 
 

Remove blade depth setting knob 
assembly.  

figure 7e 

 

 

 

 

 

 

 
 

Use Allen wrench provided with 
the Speed Systems tool to loosen 
blade set screw.  

figure 7f 

 

 

 

 

 

 

 

 
 

Remove blade and replace with 
new blade of same type or a blade 
of another type.   

 

Reverse instructions to reassemble 
the tool. 

figure 7g 
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8. Required and Optional Tools 
 

Speed Systems Model NW-15 
Neutral Winder, for cable outside 
diameters 1.0 to 2.5 inches - 
suitable for 28 kV, jacketed, 1/0 
solid aluminum cable   

figure 8a 

 

 

 

 

 

 

 
 

Speed Systems Model 
LPW1525/TK120X-N Probe 
Installation Tool with Tor-Key and 
Neutral Winder Option - suitable 
for 28 kV, jacketed, 1/0 solid 
aluminum cable – alternant to 
Speed Systems Model NW-15 
Neutral Winder tool. 

figure 8b 

 

 

 

 

 

 

 

 
 

figure 8c 

 

 

 

 

 

 

Speed Systems Model-1700 
Series Adjustable Blade Scorer, 
for cable outside diameters 0.5 to 
2.0 inches - suitable for 28 kV, 
jacketed, 1/0 solid aluminum cable 
(shown). 

The Speed Systems Model-1700 
SS includes a dial locking set 
screw (not shown).   

The Model-1800 Series Scorer, for 
cable outside diameters 1.75 to 
3.0 inches (not shown). 

 

figure 8d 

 

 

 

 

 

 

Speed Systems 1542-2CL Speed 
Stripper, for cable outside 
diameters 0.5 to 1.75 inches - 
suitable for 28 kV, jacketed, 1/0 
solid aluminum cable (shown with 
optional Scale Gauge Accessory).   

Tool is provided with 1562 wedge 
blade installed and a 1581 straight 
blade in the spare compartment.  
The spare compartment also 
contains a 1/8-inch Allen wrench.  
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8. Required and Optional Tools, continued 
 

Speed Systems 1562 wedge blade 
for use with 1542-2CL Speed 
Strippers. Wedge blades are 
optimized for cutting cross-linked 
polyethylene (XLPE) insulated 
cable.   

figure 8e 

 

 

 

 

 

 

 
 

Speed Systems 1581 straight 
blade use with 1542-2CL Speed 
Strippers. Straight blades are 
optimized for cutting ethylene 
propylene rubber (EPR) insulated 
cable.   

figure 8f 

 

 

 

 

 

 

 
 

Speed Systems 1646X Scale 
Gauge Accessory (with lock 
screw), for use with Speed 
Systems 1542-2CL Speed Stripper 
tool (optional)   

figure 8g 

 

 

 

 

 

 

 

 

 

Skinning knife, Stock Number 764220 

 

Duck-bill, needle-nose, or Speed 
Systems semi-con roller grip pliers 
number SC-13 

 

Folding wood rule, Stock Number 
764998 or 764999 
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9. Required Material 
 

Electrical insulation cleaner, wipe 
in sealed pouch, Stock Number 
726157    

figure 9a 

 

 

 

 

 

 

 
 

Electrical insulation cleaner, quart 
bottle, Stock Number 726163 
(alternate to 726157) 

Electrical insulation cleaner, five 
gallon pail, Stock Number 726158 
(alternate to 726157) 

Dry, lint-free wipes 

150 grit, aluminum oxide, one-inch 
wide, abrasive cloth, Stock Number 
722344 

 

10. References 

Seattle City Light Construction 
Guideline E6-1.0/NGE-70 – 
Properties of Medium Voltage Cable 

3M Corporation, Instruction Sheet, 
QT-III Cold Shrink Silicon Rubber 
Termination, #78-8119-6027-3(B), 
Issued 02/10/97 

Speed Systems product catalog 

www.spdsystems.com 
 

451



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE

STANDARD NUMBER:
PAGE:

SUPERCEDING:
EFFECTIVE DATE:

U5-2.8.4/NSP-300
1 of 5
July 30, 2003
June 20, 2005

STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

6 0 0  A M P  P R I M A R Y  C O N N E C T O R S
A N D  C A B L E  M O U N T I N G  M E T H O D S

Method 1 for Securing Cable and Connectors

Top View Drain Wire Detail End View

Front View Side View Top View

Figure 1 – Method 1 for Securing Cable Figure 2 – Method 1, Detail
Typical L7 Configuration

For securing cable and connectors using Method 1 (shown above), the cable, mounted in a cable support
assembly (Item 12) with the attached adapter (item 29), are screwed to a “U” shaped bracket (Item 13) that is
secured to the wall.  See figure 2, above.  To attach the adapter to the “U” shaped bracket use a screw, washers
and a nut (Items 14, 15, 16, and 17).

For the Material List for 125 BIL see pages 3 and 5.  For the Material List for 150 BIL see pages 4 and 5.
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Method 2 for Securing Cable and Connectors

Figure 3 – Method 2, Detail

Figure 4 – Method 2 for Securing Cable

For securing cable and connectors using Method 2 (shown above), the cable, mounted in a cable support
assembly (Item 12) with the attached adapter, are screwed to channel rack (Item 24) that is secured to the wall.
See figure 3, above.  To attach the adapter to the channel rack use a cap screw, lock washer, square washer, and
spring nut (Items 31, 30, 28, and 27).  See figures 2 and 3, above.

Figure 5 – Other Neutral Connections

Notes:
1. Lubricate parts slightly with silicon grease provided in kit.  No substitutions.
2. Torque connector plugs and tap plugs using Elastimold Spanner Wrench #600 SW (Stock No. 686358)

between 44 and 51 ft. - lbs.
3. Torque insulating or deadend plugs using 1˝ socket between 50 and 60 ft. - lbs.

Reference: Construction Guideline U5-1.02/NCB-80, Splices and Taps, 600 Volt
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Material List, 125 BIL only
Spl ice Conf igurat ion
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I tem Part  Descr ipt ion
Stock
No.

Q u a n t i t i e s :  P a r t s  p e r  P h a s e
600 amp Primary Connectors
L1 L2 L3 L4 L5 L6 L7 L8 L9

01 Basic Insulated Plug 686356 1 1 1 1 1☼ 0 1☼ 0 1☼

02 Deadend Plug 686357 1 1 1 1 1☼ 0 1☼ 0 1☼

03 Shielded Elbow 686350 1 2 3 4 1 1 2 2 3

04 Connector Plug 686353 0 1 2 3 0 0 1 1 2

5 Reducing Tap Plug 686354 0 0 0 0 1☼ 1 1☼ 1 1☼

06 Reducing Tap Plug 686355 0 0 0 0 1☼ 1 1☼ 1 1☼

07 Cable Adapter ◊
#1 686370 1 2 3 4 1 1 2 2 3
350 kcmil compressed 686352 1 2 3 4 1 1 2 2 3
350 kcmil stranded 686352 1 2 3 4 1 1 2 2 3
750 kcmil compressed 686348 1 2 3 4 1 1 2 2 3
750 kcmil stranded 686360 1 2 3 4 1 1 2 2 3

08 Spade Contact ◊
#1 686375 1 2 3 4 1 1 2 2 3
350 kcmil compressed 686366 1 2 3 4 1 1 2 2 3
350 kcmil stranded 686351 1 2 3 4 1 1 2 2 3
750 kcmil compressed 686349 1 2 3 4 1 1 2 2 3
750 kcmil stranded 686359 1 2 3 4 1 1 2 2 3

09 Elbow, 200 amp 686416 0 0 0 0 1₤ 2₤ 1₤ 2₤ 1₤

10 Deadend Receptacle 686411 0 0 0 0 1₤ 2₤ 1₤ 2₤ 1₤

11 Grounding Device ▲ 1 2 3 4 1 1 2 2 3

12
350 kcmil Al 011962 1 2 3 4 1 1 2 2 3
500 kcmil Cu 011963 1 2 3 4 1 1 2 2 3
750 kcmil Cu 011964 1 2 3 4 1 1 2 2 3
1000 kcmil Cu 011965 1 2 3 4 1 1 2 2 3

☼ If female threads on plug, then use tap with male threads.
◊ Size for proper cables.  See construction plans.
₤ Deadend may be used in place of elbow.  See construction plans.
▲ See Table 1 in U5-14/NSP-310 or 70-13.
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Material List continued, 150 BIL only
Spl ice Conf igurat ion
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I tem Part  Descr ipt ion
Stock
No.

Quant i t ies:  Parts per  Phase
600 amp Primary Connectors
L1 L2 L3 L4 L5 L6 L7 L8 L9

01 Basic Insulated Plug 687270 1 1 1 1 1☼ 0 1☼ 0 1☼

02 Deadend Plug 687280 1 1 1 1 1☼ 0 1☼ 0 1☼

03 Shielded Elbow 687060 1 2 3 4 1 1 2 2 3

04 Connector Plug 687260 0 1 2 3 0 0 1 1 2

06 Reducing Tap Plug 750 RTP 0 0 0 0 1☼ 1 1☼ 1 1☼

07 Cable Adapter ◊
#1 687019 1 2 3 4 1 1 2 2 3
350 kcmil compressed 687020 1 2 3 4 1 1 2 2 3
350 kcmil stranded 687020 1 2 3 4 1 1 2 2 3
750 kcmil compressed 687028 1 2 3 4 1 1 2 2 3
750 kcmil stranded 687030 1 2 3 4 1 1 2 2 3

08 Spade Contact ◊
#1 686375 1 2 3 4 1 1 2 2 3
350 kcmil compressed 686366 1 2 3 4 1 1 2 2 3
350 kcmil stranded 686351 1 2 3 4 1 1 2 2 3
750 kcmil compressed 686349 1 2 3 4 1 1 2 2 3
750 kcmil stranded 686359 1 2 3 4 1 1 2 2 3

09 Elbow, 200 amp 687345 0 0 0 0 1₤ 2₤ 1₤ 2₤ 1₤

10 Deadend Receptacle 687340 0 0 0 0 1₤ 2₤ 1₤ 2₤ 1₤

11 Grounding Device 686512 1 2 3 4 1 1 2 2 3

25 Braid, Cu, 1/4˝ 618614 2 feet, estimated, per support bracket, all connectors

26 Tie, 0.31˝ x 14˝ 735811E 1 per support bracket, all connectors

☼ If female threads on plug, then use tap with male threads.
◊ Size for proper cables.  See construction plans.
₤ Deadend may be used in place of elbow.  See construction plans.
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Material List continued, 125 BIL and 150 BIL

Quant i t ies:  Parts per  Phase
600 amp, Primary Connectors

Item Part  Descr ipt ion
Stock
No. L1 L2 L3 L4 L5 L6 L7 L8 L9

Method 1 and 2 for  Secur ing Cable
12 Thermoplastic Cable Support Assembly

350 kcmil Al 011962 1 2 3 4 1 1 2 2 3

500 kcmil Cu 011963 1 2 3 4 1 1 2 2 3

750 kcmil Cu 011964 1 2 3 4 1 1 2 2 3

1000 kcmil Cu 011965 1 2 3 4 1 1 2 2 3

Method 1 for  Securing Cable
13 Support bracket

(quantities are total per installation)
720627 1 1 2 2 1 1 1 1 2

14 Anchor screw, light duty, or 780078E 4 per support bracket, all connectors

Spring nut 723607E 4 per support bracket, all connectors

15 Screw, hex, galvanized, 1/2˝ x 1-1/2˝ 784827E 4 per support bracket, all connectors

16 Washer, cut, galvanized, 1/2˝ 585025E 4 per support bracket, all connectors

17 Washer, lock, galvanized, 1/2˝ 584255E 4 per support bracket, all connectors

29 Adapter bracket, 4˝ 012465 1 2 3 4 1 1 2 2 3

30 Washer, steel, lock, split, zinc-plated, 1/2˝ 010469 1 2 3 4 1 1 2 2 3

31 Cap screw, steel, hex head, zinc-plated,
1/2˝ x 1˝

784825E 1 2 3 4 1 1 2 2 3

32 Nut, steel, zinc-plated, 1/2˝-13 782986 1 2 3 4 1 1 2 2 3

Method 2 for  Securing Cable
24 Channel rack, support, 1-5/8˝ x  1-5/8˝ 723510 as required, all connectors

27 Nut, 1/2˝, with long spring for 1-5/8˝ x 1-5/8˝ strut
channel

723606E 1 2 3 4 1 1 2 2 3

28 Washer, flat, square, with tabs, and 9/16˝ hole 720658 1 2 3 4 1 1 2 2 3

29 Adapter bracket, 4˝ 012465 1 2 3 4 1 1 2 2 3

30 Washer, steel, lock, split, zinc-plated, 1/2˝ 010469 1 2 3 4 1 1 2 2 3

31 Cap screw, steel, hex head, zinc-plated,
1/2˝ x 1˝

784825E 1 2 3 4 1 1 2 2 3

Addit ional  Common I tems
18 Wire #2 bare, stranded, Cu 610434 as required, all connectors

19 Wire #2 bare, solid, Cu 610006 as required, all connectors

20 Wire #14 TW white, solid, Cu 612217 as required, all connectors

21 Wire 4/0 bare, stranded, Cu 610414 as required, all connectors

22 Connector, compression Cu 677325E
thru
677333

as required, all connectors

23 Lug, terminal, compression, Cu,
#2, drill for 1/2˝ bolt

677071E 1 per support bracket, all connectors
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1. Scope 

This construction guideline identifies the material required to install a 600 A (or 900 A), 125 kV BIL, deadbreak, 
separable connector (T-body) on the end of a piece of primary cable. 

The material list includes all the parts necessary to complete an installation. Optional connector accessories and 
replacement parts are also identified. The material list has been organized to be cable specific. 

600 A assemblies use all-aluminum compression connectors. 900 A assemblies require all-copper compression 
connectors. 

The material needed to trifurcate 3/C type cable and seal the exposed tape shield from the trifurcation point to the T-
body metallic shield adapter/jacket sealing kit is outside the scope of this guideline. Refer to NSP-110 for this 
information. 

Paper-insulated-lead-covered (PILC) cable and sector cable are outside the scope of this guideline. 

Cable preparation work procedures and connector installation procedures are outside the scope of this guideline. 

For cable technical data, refer to E6-1.0/NGE-70. 

For general cable preparation procedures, refer to U5-2.81/NSP-290. 

For cutback lengths and connector assembly and installation procedures, refer to the specific instructions that were 
provided with the connector. 

For connector continuous, fault closing, and short-time current ratings and overload capability, refer to IEEE 386. 

Deadbreak connectors are a subcategory of separable connectors, which is a subcategory of dead front cable 
accessories. 

2. Application 

A separable connector (T-body) is a fully insulated and shielded system for terminating and electrically connecting an 
insulated power cable to electrical apparatus, other power cables, or both, so designed that the electrical connection 
can be readily established or broken by engaging or separating the connector at the operating interface. 

The separable connectors described in this construction guideline are intended for use on the following three-phase, 60 
Hz systems: 

 13.8 kV, 3-wire, delta, where load consists of network type transformers with delta-connected primary and 
grounded wye-connected secondary  

 26.4 kV, 4-wire, solidly-grounded, wye-connected  
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2. Application, continued 

The Seattle neighborhood of First Hill is a network constructed with a mix of 125 kV BIL and 150 kV BIL material and 
equipment. New installations should incorporate 125 kV BIL connectors, where possible. 

Basic T-body is not equipped with a capacitive test point. Test points are provided by utilizing insulated plugs with test 
point caps, Stock Number 686356. 

This guideline may be used by engineers to design connector systems and create bills of material or by field crews 
when performing actual installations. 

Only qualified electrical workers shall install and operate separable connector systems. 
 

3. Separable Connector Technical Description 
 
voltage class 25 kV 

common names  

 T-Body 

 600 amp elbow 

 hammerhead 

 BLR 

SCL Material Standard 6863.15 

manufacturers  various 

maximum voltage rating (ph-g)   

 delta systems 8.3 kV RMS 

 grounded wye systems 15.2 kV RMS 

BIL  125 kV crest 

continuous current rating  

 with all-aluminum compression connector 600 A RMS 

 with all-copper compression connector 900 A RMS 

short-time current rating  25 kA RMS, symmetrical 

IEEE 386 interface  Figure 11 
 

4. General Examples 

Example 4.1:  T-body installed on one 
phase of a 3/C, tape shielded type 
cable.  Note: for this type of cable, a 
jacket seal/metallic metallic shield 
adapter kit and an 8 inch length of 
heat shrinkable tubing, Stock Number 
737455, is required to seal the elbow, 
the adapter kit leads, and the tubing 
installed over the jacketless cable.  
The cold shrink tube supplied with the 
seal kit is too  
short in this application  
and is not used. 

 

 

figure 4.1 
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4. General Examples 

Example 4.2:  T-body installed on 
bare, round wire, concentric 
neutral cable.  Note: for this type of 
cable, a jacket seal/metallic shield 
adapter kit is required. 

 

figure 4.2 

 

 

 

 
 

 
 

Example 4.3:  T-body installed on 
jacketed, round wire, concentric 
neutral cable.  Note: for this type of 
cable, a jacket seal/metallic shield 
adapter kit is required. 

 

 

figure 4.3 

 

 

 

 

 

  

Example 4.4:  T-body installed on 
flat strap shielded type cable.  
Note: for this type of cable, a 
jacket seal/metallic shield adapter 
kit is required. 

 

 

figure 4.4 

 

 

 

 

 

 

Example 4.5:  T-body installed on 
drain wire shielded type cable.  
Note: for this type of cable, a 
jacket seal/metallic shield adapter 
kit is required.  Drain wire shielded 
type cable is no longer purchased.  
Example is provided for 
comparison only. 

 

 

figure 4.5 
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5. Material List, Table 5.1 

required required required required - select one 

Stock 
Number 

Rated 
Circuit 
Voltage, 
kV Type 

Size,  
AWG/ 
kcmil Shape 

Shield 
Type 

T-Body 
(only) 
Stock  
No. 

Cable 
Adapter 
Stock  
No. 

Additional
Part  
Stock  
No. 

600 A 
Comp. 
Conn. 
Stock No. 

900 A 
Comp. 
Conn. 
Stock No.

Table 
5.1 

Notes

1 2 3 4 5 6 7 8 9 10 11 12
613212 5 1/C #6 compressed tape na na na na na c 
613222 5 1/C 350 compressed tape 686350 na 686512 686366 686916 a 
601025 5 1/C 500 class B DW 686350 686361 686512 010135 686918 a 
613522 15 3/C #1 compressed tape 686350 686310 012662 686375 686913 a d 
613523 15 3/C #1 compressed tape 686350 686310 012662 686375 686913 a d 
613520 15 3/C 2/0 compressed tape 686350 686315 012662 686377 na a d 
613521 15 3/C 3/0 compressed tape 686350 686315 012662 686378 686914 a d 
613526 15 3/C 3/0 compressed tape 686350 686315 012662 686378 686914 a d 
613530 15 3/C 350 compact tape 686350 686361 686512 686366 686916 a d 
613531 15 3/C 500 sector tape na na na na na b 
010128 15 3/C 500 compact tape 686350 686365 686512 686362 686917 a d 
613532 15 3/C 500 compact tape 686350 686365 686512 686362 686917 a d 
623640 15 1/C 500 compact tape 686350 686365 686512 686362 686917 a 
012735 15 3-1/C 500 compressed FS 686350  686512 010135 686918 a 
613533 15 3/C 750 sector tape na na na na na b 
613534 15 3/C 750 compact tape 686350 686348 686512 686349 686919 a d 
623670 15 3-1/C 1000 compressed FS 686350 686372 686512 686398 686920 a 
623650 27 3-1/C+2N #8 compressed tape na na na na na c 
602027 28 1/C #1 class B RW/CN 686350 686370 012662 686375 686913 a 
613540 28 3/C+3G #1 compressed Tape 686350 686370 012662 686375 686913 a d 
602025 28 1/C+1N 1/0 solid RW/CN 686350 686370 012662 687375 686913 a 
012098 28 1/C+1N 1/0 solid RW/CN 686350 686370 012662 686375 686913 a 
602044 28 1/C 350 class B RW/CN 686350 686352 686512 686351 na a 
012099 28 1/C 350 compact FS 686350 686365 686512 686366 686916 a 
613613 28 1/C 350 compact DW 686350 686365 686512 686366 686916 a 
613543 28 3/C+3G 350 compact tape 686350 686365 686512 686366 686916 a d 
012100 28 1/C 500 compact FS 686350 686352 686512 686362 686917 a 
613615 28 1/C 500 compact DW 686350 686352 686512 686362 686917 a 
613645 28 1/C 500 compressed FS 686350 686352 686512 686362 686917 a 
602119 28 1/C 750 compact DW 686350 686348 686512 686349 686919 a 
613618 28 1/C 750 compact DW 686350 686348 686512 686349 686919 a 
974050 28 3/C 750 sector tape na na na na na b 
012101 28 1/C 750 compact FS 686350 686348 686512 686349 686919 a 
012102 28 1/C 1000 compact FS 686350 010137 686512 686398 686920 a 
613619 28 1/C 1000 compact DW 686350 010137 686512 686398 686920 a 
613655 28 1/C 1000 compressed FS 686350 010137 686512 010136 012128 a 
none 35 1/C 350 compressed tape 686350 na 686512 686351 na a 
623660 35 1/C 750 compact DW 686350 na 686512 686349 686919 a 
623655 35 1/C 1000 compact tape 686350 na 686512 686398 686920 a 
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5. Material List, continued 

Table 5.1 Legend: 

na Not a stock item or not available from any source 

Table 5.1 Notes: 

For 600 A assemblies, select all-aluminum compression connector from column 10.  For 900 A assemblies, select all-
copper compression connector from column 11.   

If a cable adapter requires excessive force to install, halt the procedure and obtain a better fitting adapter.  Contact 
Standards if an error in Table 5.1 is discovered.  Cable adapters should be neither loose fitting nor excessively snug. 

a. Required additional part consists of a jacket seal/metallic shield adapter kit that provides cable jacket-to-
accessory sealing and grounding. 

b. Separable connectors are not commercially available for sector cable.  Connections must be hand taped. 

c. Cable adapters are not commercially available for conductor smaller than #1 AWG. 

d. The material needed to trifurcate 3/C type cable and seal the exposed tape shield from the trifurcation point 
to the T-body metallic shield adapter/jacket sealing kit is outside the scope of this guideline. Refer to  
NSP-110 for this information.  An 8 inch length of heat shrinkable tubing, Stock Number 737455 is required 
to seal the tubing over the jacketless cable.  The cold shrink tube supplied with the seal kit is too short in this 
application and not used. 

 
 
 
 

The following figures are provided for general identification. 

 

T-Body, 125 kV BIL (body, 
instructions) 

Stock No.  686350 

 

figure 5.1 

 

 

 

  

Cable adapter, 350 kcmil,  
125 kV BIL 

Stock No.  686361  

 

figure 5.2 
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5. Material List, continued 

Jacket sealing/shield adapter kit standard 
fault duty (cold shrink tube, mastic seal strips, 
5/8-inch by 3/4-inch diameter constant force 
spring, preformed ground/bleeder wire, Scotch 
No. 13 semi-con tape, and instruction sheet). 

Stock No.  012662 

figure 5.3 

 

 

 

 

 

 

  

Jacket sealing/shield adapter kit high fault 
duty (cold shrink tube, mastic seal strips, 3/4-
inch by 1-1/2-inch diameter constant force 
spring, U-shaped (double tail) braid, Scotch 
No. 13 semi-con tape, and instruction sheet). 

Stock No.  686512  

figure 5.4 

 

 

 

 

 

 

 

  

Compression connector, all-aluminum, for 
350 kcmil compressed 

Stock No. 686351  

 

figure 5.5 

 

 

 

  

Compression connector, all-copper, for  
500 kcmil compact 

Stock No. 686917  

 

figure 5.6 

 

 

 
  

Heat shrinkable tubing, heavy wall, sealent 
coated, minimum expanded ID 2 inches 

Stock No. 737455  

 

figure 5.7 
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6. Connector Accessories (Optional) 

Refer to Material 6863.17 for a complete list of J-boxes, T-connectors, standoff plugs, caps, bushing wells, parking 
stands, inserts, feed-thru bushings, and test probes that may be used with the 600 A version of this separable 
connector. 

Refer to Material 6863.37 for a complete list of accessories that may be used with the 900 A version of this separable 
connector. 

Insulated plug with test point cap 

Stock No. 686356  

 

figure 6 

 

 

 

 

7. Replacement Parts 

Stock Number Description, in.  

686514 Constant force spring, 5/8 x 0.75 OD relaxed  

686516 Constant force spring, 5/8 x 1.00 OD relaxed  

012127 Constant force spring, 5/8 x 1.50 OD relaxed  

 

8. Tools 

Information relating to tool type, die number, and number of crimps is provided with the connector. 

9. References 

386-2006; “Standard for Separable Insulated Connector Systems for Power Distribution Systems Above 600 V”; IEEE  

6863.15; “Separable Connector, Deadbreak, Dielectric Components, 125 kV BIL”; Material Standards; SCL 

6863.17; “Accessories, Separable Connector, 600 A, 125 kV BIL, Deadbreak”; Material Standards; SCL 

6863.37; “Accessories, Separable Connector, 900 A, 125 kV BIL, Deadbreak”; Material Standards; SCL 

B100-02024; Components Master Catalog, 5 kV-35 kV Electrical Distribution Systems, Specifiers Guide; Cooper 
Power Systems 

E6-1.0/NGE-70; “Properties of Medium Voltage Cables”; Construction Guidelines; SCL 

NSP-110; “Trifurcation of Three Conductor Polyethylene Cable, 13 & 28 kV With and Without Neutral/Ground Wires”; 
Construction Guidelines; SCL 

PG-CA-0506; Cable Accessories for 5 kV-35 kV Distribution Systems, Product Selection Guide; Elastimold 

Richards Product Catalog; Richards Manufacturing Company 

Shipek, John; SCL Standards Engineer, subject matter expert and originator of U5-17.05 (john.shipek@seattle.gov) 

U5-2.81/NSP-290; “Primary Cable Preparation, General”; Construction Guidelines; SCL 
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1. Scope 

This construction guideline identifies the material required to install a 600 A (or 900 A), 150 kV BIL, deadbreak, 
separable connector (T-body) on the end of a piece of primary cable. 

The material list includes all the parts necessary to complete an installation. Optional connector accessories and 
replacement parts are also identified.  The material list has been organized to be cable specific. 

600 A assemblies use all-aluminum compression connectors.  900 A assemblies require all-copper compression 
connectors. 

The material needed to trifurcate 3/C type cable and seal the exposed tape shield from the trifurcation point to the T-
body metallic shield adapter/jacket sealing kit is outside the scope of this guideline. Refer to NSP-110 for this 
information. 

Paper-insulated-lead-covered (PILC) cable and sector cable are outside the scope of this guideline. 

Cable preparation work procedures and connector installation procedures are outside the scope of this guideline. 

For cable technical data, refer to E6-1.0/NGE-70. 

For general cable preparation procedures, refer to U5-2.81/NSP-290. 

For cutback lengths and connector assembly and installation procedures, refer to the specific instructions that were 
provided with the connector. 

For connector continuous, fault closing, and short-time current ratings and overload capability, refer to IEEE 386. 

Deadbreak connectors are a subcategory of separable connectors, which is a subcategory of dead front cable 
accessories. 

2. Application 

A separable connector (T-body) is a fully insulated and shielded system for terminating and electrically connecting an 
insulated power cable to electrical apparatus, other power cables, or both, so designed that the electrical connection 
can be readily established or broken by engaging or separating the connector at the operating interface. 

The separable connectors described in this construction guideline may be used on the following three-phase, 60 Hz 
systems: 

 13.8 kV, 3-wire, delta, where load consists of network type transformers with delta-connected primary and 
grounded wye-connected secondary  

 26.4 kV, 4-wire, solidly-grounded, wye-connected  
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2. Application, continued 

The Seattle neighborhood of First Hill is a network constructed with a mix of 125 kV BIL and 150 kV BIL material and 
equipment. New installations should incorporate 125 kV BIL connectors, where possible. 

Refer to Construction Guideline U5-17.05/NSP-304 for the preferred separable connector system rated 125 kV BIL. 

Basic T-body is not equipped with a capacitive test point. Test points are provided by utilizing insulated plugs with test 
point caps, Stock Number 687270. 

This guideline may be used by engineers to design connector systems and create bills of material or by field crews 
when performing actual installations. 

Only qualified electrical workers shall install and operate separable connector systems. 
 

3. Separable Connector Technical Description 
 
voltage class 35 kV 

common names  

 T-Body 

 600 amp elbow 

 hammerhead 

 BLR 

SCL Material Standard 6863.25 

manufacturers  various 

maximum voltage rating (ph-g)  21.1 kV RMS, grounded WYE systems 

BIL  150 kV crest 

continuous current rating  

 with all-aluminum compression connector 600 A RMS 

 with all-copper compression connector 900 A RMS 

short-time current rating  25 kA RMS, symmetrical 

IEEE 386 interface  Figure 13 
 

 

4. General Examples 

Example 4.1:  T-body installed on one 
phase of a 3/C, tape shielded type 
cable.  Note: for this type of cable, a 
jacket seal/metallic metallic shield 
adapter kit and an 8 inch length of 
heat shrinkable tubing, Stock Number 
737455, is required to seal the elbow, 
the adapter kit leads, and the tubing 
installed over the jacketless cable.  
The cold shrink tube supplied with the 
seal kit is too short in this application 
and is not used. 

 

 

figure 4.1 
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4. General Examples 

Example 4.2:  T-body installed on 
bare, round wire, concentric 
neutral cable.  Note: for this type of 
cable, a jacket seal/metallic shield 
adapter kit is required. 

 

figure 4.2 

 

 

 

 
 

 
 

Example 4.3:  T-body installed on 
jacketed, round wire, concentric 
neutral cable.  Note: for this type of 
cable, a jacket seal/metallic shield 
adapter kit is required. 

 

 

figure 4.3 

 

 

 

 

 

  

Example 4.4:  T-body installed on 
flat strap shielded type cable.  
Note: for this type of cable, a 
jacket seal/metallic shield adapter 
kit is required. 

 

 

figure 4.4 

 

 

 

 

 

 

Example 4.5:  T-body installed on 
drain wire shielded type cable.  
Note: for this type of cable, a 
jacket seal/metallic shield adapter 
kit is required.  Drain wire shielded 
type cable is no longer purchased.  
Example is provided for 
comparison only. 

 

 

figure 4.5 
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5. Material List, Table 5.1 

required required required required - select one 

Stock 
Number 

Rated 
Circuit 
Voltage, 
kV Type 

Size,  
AWG/ 
kcmil Shape 

Shield 
Type 

T-Body 
(only) 
Stock  
No. 

Cable 
Adapter 
Stock  
No. 

Additional
Part  
Stock  
No. 

600 A 
Comp. 
Conn. 
Stock No. 

900 A 
Comp. 
Conn. 
Stock No.

Table 
5.1 

Notes

1 2 3 4 5 6 7 8 9 10 11 12
613212 5 1/C #6 compressed tape      c 
613222 5 1/C 350 compressed tape       
601025 5 1/C 500 class B DW       
613522 15 3/C #1 compressed tape       
613523 15 3/C #1 compressed tape       
613520 15 3/C 2/0 compressed tape       
613521 15 3/C 3/0 compressed tape       
613526 15 3/C 3/0 compressed tape  blank indicates   
613530 15 3/C 350 compact tape  not a stock item or not available   
613531 15 3/C 500 sector tape  from any source  b 
010128 15 3/C 500 compact tape       
613532 15 3/C 500 compact tape       
623640 15 1/C 500 compact tape       
012735 15 3-1/C 500 compressed FS       
613533 15 3/C 750 sector tape      b 
613534 15 3/C 750 compact tape       
623670 15 3-1/C 1000 compressed FS       
623650 27 3-1/C+2N #8 compressed tape      c 
602027 28 1/C #1 class B RW/CN 687060 687019 012662 686375 686913 a 
613540 28 3/C+3G #1 compressed Tape 687060 687019 012662 686375 686913 a d 
602025 28 1/C+1N 1/0 solid RW/CN 687060 687019 012662 687375 686913 a 
012098 28 1/C+1N 1/0 solid RW/CN 687060 687019 012662 686375 686913 a 
602044 28 1/C 350 class B RW/CN 687060 687020 686512 686351 na a 
012099 28 1/C 350 compact FS 687060 687020 686512 686366 686916 a 
613613 28 1/C 350 compact DW 687060 687020 686512 686366 686916 a 
613543 28 3/C+3G 350 compact tape 687060 687020 686512 686366 686916 a d 
012100 28 1/C 500 compact FS 687060 687025 686512 686362 686917 a 
613615 28 1/C 500 compact DW 687060 687025 686512 686362 686917 a 
613645 28 1/C 500 compressed FS 687060 687025 686512 686362 686917 a 
602119 28 1/C 750 compact DW 687060 687028 686512 686349 686919 a 
613618 28 1/C 750 compact DW 687060 687028 686512 686349 686919 a 
974050 28 3/C 750 sector tape na na na na na b 
012101 28 1/C 750 compact FS 687060 687035 686512 686349 686919 a 
012102 28 1/C 1000 compact FS 687060 687035 686512 686398 686920 a 
613619 28 1/C 1000 compact DW 687060 687035 686512 686398 686920 a 
613655 28 1/C 1000 compressed FS 687060 687035 686512 010136 012128 a 
none 35 1/C 350 compressed tape 687060 na 686512 686351 na a 
623660 35 1/C 750 compact DW 687060 687030 686512 686349 686919 a 
623655 35 1/C 1000 compact tape 687060 na 686512 686398 686920 a 
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5. Material List, continued 

Table 5.1 Legend: 

na Not a stock item or not available from any source 

Table 5.1 Notes: 

For 600 A assemblies, select all-aluminum compression connector from column 10.  For 900 A assemblies, select all-
copper compression connector from column 11.   

If a cable adapter requires excessive force to install, halt the procedure and obtain a better fitting adapter.  Contact 
Standards if an error in Table 5.1 is discovered.  Cable adapters should be neither loose fitting nor excessively snug. 

a. Required additional part consists of a jacket seal/metallic shield adapter kit that provides cable jacket-to-
accessory sealing and grounding. 

b. Separable connectors are not commercially available for sector cable.  Connections must be hand taped. 

c. Cable adapters are not commercially available for conductor smaller than #1 AWG. 

d. The material needed to trifurcate 3/C type cable and seal the exposed tape shield from the trifurcation point 
to the T-body metallic shield adapter/jacket sealing kit is outside the scope of this guideline. Refer to  
NSP-110 for this information.  An 8 inch length of heat shrinkable tubing, Stock Number 737455 is required 
to seal the tubing over the jacketless cable.  The cold shrink tube supplied with the seal kit is too short in this 
application and not used. 

 
 

The following figures are provided for general identification. 

 

T-Body, 150 kV BIL (body, 
instructions) 

Stock No.  687060 

 

figure 5.1 

 

 

 

  

Cable adapter, 750 kcmil,  
150 kV BIL 

Stock No.  687028  

 

figure 5.2 

 

 

  

 

468



SEATTLE CITY LIGHT 

CONSTRUCTION GUIDELINE 
STANDARD NUMBER: 

PAGE: 

Separable Connector (T-Body), 150 kV BIL, Deadbreak 

U5-17.10/NSP-305 
6 of 7 

SUPERSEDING: 
EFFECTIVE DATE:

new 
January 25, 2008 

 
5. Material List, continued 

Jacket sealing/shield adapter kit standard 
fault duty (cold shrink tube, mastic seal strips, 
5/8-inch by 3/4-inch diameter constant force 
spring, preformed ground/bleeder wire, Scotch 
No. 13 semi-con tape, and instruction sheet). 

Stock No.  012662 

figure 5.3 

 

 

 

 

 

 

  

Jacket sealing/shield adapter kit high fault 
duty (cold shrink tube, mastic seal strips, 3/4-
inch by 1-1/2-inch diameter constant force 
spring, U-shaped (double tail) braid, Scotch 
No. 13 semi-con tape, and instruction sheet). 

Stock No.  686512  

figure 5.4 

 

 

 

 

 

 

 

  

Compression connector, all-aluminum, for 
350 kcmil compressed 

Stock No. 686351  

 

figure 5.5 

 

 

 

  

Compression connector, all-copper, for  
500 kcmil compact 

Stock No. 686917  

 

figure 5.6 

 

 

 
  

Heat shrinkable tubing, heavy wall, sealent 
coated, minimum expanded ID 2 inches 

Stock No. 737455  

 

figure 5.7 
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6. Connector Accessories (Optional) 

Refer to Material 6863.27 for a complete list of connecting plugs, insulating plugs, and caps that may be used with this 
separable connector. 

Insulated plug with test point cap 

Stock No. 687270  

 

figure 6 

 

 

 

 

 

 
 

 
7. Replacement Parts 

Stock Number Description, in.  

686514 Constant force spring, 5/8 x 0.75 OD relaxed  

686516 Constant force spring, 5/8 x 1.00 OD relaxed  

012127 Constant force spring, 5/8 x 1.50 OD relaxed  
 

 

8. Tools 

Information relating to tool type, die number, and number of crimps is provided with the connector. 

9. References 

386-2006; “Standard for Separable Insulated Connector Systems for Power Distribution Systems Above 600 V”; IEEE  

6863.25; “Separable Connector, Deadbreak, Dielectric Components, 150 kV BIL”; Material Standards; SCL 

6863.27; “Accessories, Separable Connector, 600 A, 150 kV BIL, Deadbreak”; Material Standards; SCL 

B100-02024; Components Master Catalog, 5 kV-35 kV Electrical Distribution Systems, Specifiers Guide; Cooper 
Power Systems 

E6-1.0/NGE-70; “Properties of Medium Voltage Cables”; Construction Guidelines; SCL 

NSP-110; “Trifurcation of Three Conductor Polyethylene Cable, 13 & 28 kV With and Without Neutral/Ground Wires”; 
Construction Guidelines; SCL 

PG-CA-0506; Cable Accessories for 5 kV-35 kV Distribution Systems, Product Selection Guide; Elastimold 

Richards Product Catalog; Richards Manufacturing Company 

Shipek, John; SCL Standards Engineer, subject matter expert and originator of U5-17.10/NSP-305 (john.shipek@seattle.gov) 

U5-2.81/NSP-290; “Primary Cable Preparation, General”; Construction Guidelines; SCL 

U5-17.05/NSP-304; “Separable Connector (T-Body), 125 kV BIL, Deadbreak”; Construction Guidelines; SCL 
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Material List 

 
Item Quantity Description Stock No. Matl. Std. 

01A 03 Bushing, 600 ampere, bolted 686387 6862.10 

01B *** 03 Bushing, 600 ampere, bolted, 90 degree 687009 6863.5 

02 *** 03 (6) Bushing, Gasket 686386 6862.5 

03 18 Nut, 3/8″ x 16 cad plated 782984E 7829.9 

04 18 Washer, Lock, 3/8″ 788123E 7880.2 

05 03 Connector, ring, compression, #2 677188 none 

06 03 Washer, Stainless Steel Flat, 5/8″ 788031 7820.0 

07 03 Washer, Belleville, 5/8″ 788300 7820.0 

08 03 Nut, 5/8″ x 11, aluminum 783560 none 

09 03 Nut, Jam, 5/8″ x 11, brass 783311E none 

10 03 Bolt, aluminum, 5/8-11 x 1″ 781819 none 

11 03 or 6 * Elbow, BLR, 600 ampere, 125 kV BIL 686350 6863.15 

12 03 Compression Connector, aluminum See Table 1 6863.10 

13 03 Cable Adapter See Table 1 6863.15 

14 03 Grounding Device 686512 none 

15 03 Plug and Cap, basic insulating 686356 6863.17 

16 03 * Connector PIug 686353 6863.17 

17 20΄ Wire, #14, soft round bare copper 610218E 6102.2 

18A 03 Connector Pressure Tap 677326E 6773.5 

18B 03 Connector Pressure Tap 677325E 6773.5 

19 30 Wire, #2, bare copper stranded 610434 6103.9 

20A 01 Connector  for aluminum ground bus 651255 6774.9 

20B 01 Connector  for copper ground bus 677071E 6770.7 

21 15 * Wire, tinned, copper braid 618614 none 

22 03 * Strap, adjustable tie 735811E 7358.1 

23 03 * Bushing Extension (not shown) 686380 6863.17 

24 01 ** Plate, Termination Adapter (not shown) 686205 6862.3 

25 *** 18 Stud, Full Thread 3/8″-16 x 2-3/8″ 786600 none 

26 *** 06 Adapter, Gasket, Ring 686280 6862.8 

* Items 16, 21, and 22 are required for bushing extension item 23, required for additional feeder extensions with three 
additional item 11. 

** Use Item 24 when replacing three-phase potheads. 
*** 90 degree Bushing requires 2 gasket adapter rings, two gaskets and 3/8″-16 X 2-3/8″ studs for mounting.  A stud 

made from 5/8″-11 AI. bolts is needed for bushing inside terminal chamber to replace contact spade stud with flat 
sides. 
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Table I 

   item 12 item 13 item 14 
15 kV Cable 
Copper Tape 

Cable 
Stock No. 

OD Over 
Insulation, in. 

Compression 
Connector 

Cable 
Adapter 

Grounding 
Device 

#1 CR 613523 0.725 - 0.835 686375 686310 686512 
2/0 CCR 613520 0.775 - 0.885 686377 686314 686512 
3/0 CR 613526 0.825 - 0.935 686378 686315 686512 
350 CCR 613530 0.980 - 1.115 686366 686361 686512 
      
500 CCR 613532 1.040 - 1.175 686362 686364 686512 
500 CCR EPR * 010128 1.125 - 1.185 686362 686364 686512 
750 CCR 613534 1.285 - 1.395 686349 686348 686512 
1000 CR EPR triplex 
flat strap 

623670 1.515 - 1.575 010136 686372 686512 

* Controlled diameter cable for use in 3-1/2″ clay tile and other limited diameter ducts.   
      
28 kV Cable 
Copper Tape 

Cable 
Stock No. 

OD Over 
Insulation, in. 

Compression 
Connector 

Cable 
Adapter 

Grounding 
Device 

#1 CR 613540 0 .875 - 0.985 686375 686370 686512 
350 CCR 613543 1.160 - 1.305 686366 686365 686512 
      
28 kV Cable  
Flat Strap 

Cable 
Stock No. 

OD Over 
Insulation, in. 

Compression 
Connector 

Cable 
Adapter 

Grounding 
Device 

350 Al CCR 012099 1.215 - 1.275 686366 686365 686512 
500 CCR 012100 1.335 - 1.395 686362 686345 686512 
750 CCR 012101 1.520 - 1.580 686349 686348 686512 
1000 CCR 012102 1.670 - 1.730 686398 686372 686512 
      
28 kV Cable  
Drain Wire 

Cable 
Stock No. 

OD Over 
Insulation, in. 

Compression 
Connector 

Cable 
Adapter 

Grounding 
Device 

350 Al CCR 613613 1.226 - 1.286 686366 686365 686512 
500 CCR 613615 1.290 - 1.390 686362 686345 686512 
750 CCR 613618 1.490 - 1.585 686349 686348 686512 
1000 CCR 613619 1.665 - 1.740 686398 686372 686512 

      
28 kV Cable 
Concentric  
Neutral 

Cable 
Stock No. 

OD Over 
Insulation, in. 

Compression 
Connector 

Cable 
Adapter 

Grounding 
Device 

#1 CR Al – 0.880 - 0.980 686375 686370 not required 
1/0 Solid Al 602025 0.915 - 0.975 686375 686370 not required 
350 CCR Al – 1.160 - 1.305 686366 686365 not required 

CR = Concentric Round 
CCR = Compact Concentric Round 
 
1. Lubricate parts slightly with silicon grease provided in kit.   No substitutions. 
2. Torque connector plugs, Item 16, from 44 to 51 ft-lb using Elastimold spanner wrench, #600 SW, Stock Number 686358. 
3. Torque insulating or dead-end plugs to between 50 to 60 ft-lbs using 1˝ socket. 
4. Connect Item 20A or 20B permanently to vault ground bus. 
5. When grounding device has #2 lead, use Item 18A connector.  When grounding device has #6 lead, use Item 18B 

connector.  Compress with MD-6 tool and W-C die. 
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DEADBREAK STRAIGHT LINE CONNECTOR
600 AMP, 13 KV & 26 KV
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DEADBREAK STRAIGHT LINE CONNECTOR
600 AMP, 13 KV & 26 KV

MATERIAL LIST
ITEM QTY DESCRIPTION STK NO MTL STD

1 3 STRAIGHT RECEPTACLE, including housing, connector,
adapter and bolts

687437 6863.1

2 3 LUG, compression #1 686375 6863.1
1/0 686377 "
2/0 686376 "
3/0 686378 "

3 3 RING, retaining #1 687604 6871.7
#2 to 3/0 687606 "

4 3 ADAPTER, cable #1 - 15 kV 686310 6863.1
#1 - 28 kV 686370 "
2/0 - 15 kV 686314 "
3/0 - 15 kV 686315 "

5 3 GROUNDING ADAPTER KIT 350 to 1000 kcmil 686512 -------
3 CONSTANT FORCE SPRING for #2 to 500 kcmil, included 686514 -------

6 20' BRAID, Copper 618624 -------
7 1 TERMINAL, compression, 1/2", #2 Copper for Copper bus 677071E 6770.7
8 1 BOLT, 1/2" x 1-1/2", Si Bronze 784587E 7845.1
9 1 NUT, 1/2", Si Bronze 783325E 7833.3
10 1 WASHER, flat, 1/2", Bronze 788026E 7880.2
11 1 WASHER, split lock, 1/2", Bronze 788125E "
12 6' WIRE, #2, Bare StrandedCopper 610434 6103.9
13 1 CONNECTOR, "C", #2 to #2 677326E 6773.5

NOTES:
1. Lubricate parts slightly with silicon grease provided in kit.  No substitutions.
2. Torque brass bolt for adapter to 60 foot-pounds.
3. Torque compression lug to between 50 to 60 foot-pounds.
4. Connect Item 5 permanently to other drain wires and then to transformer neutral spade connector for star

primary transformers.
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25kV 600 AMP, Straight Receptacle Installation lnstructions

nsp321grp1.tif

The straight receptacle provides an in-line cable connection to a standard
ANSI-386 600 amp 25kV bushing.

General Instructions

Step 1
1.1 If stud is present in apparatus bushing,

remove the stud and re-tap the hole using
5/8-11 tap.

1.2 Clean and lubricate apparatus
bushing and bushing converter
interface.  Assemble bushing
converter onto apparatus bushing.
Apply 3-4 drops of Loctite to threads
of brass bolt.  Assemble contact
adapter to apparatus
bushing, with bolt hole facing out,
using 5/8 brass bolt.  Torque to 60
ft. lbs.

nsp321grp1.tif

Step 2
Train the cable end and straighten into
final position.  Cut squarely.
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Step 2A
Unwind the concentric neutral wires (if applicable) a distance of 30 inches.  Do not cut off.  Bend and
fold back out of the way.

Step 3
Wipe the outer jacket clean a distance of 38 inches.

Step 4
First, slide either cold shrink tubing
(Stock No. 686512) or heat shrink
tubing (Stock No. 737456E) onto the
cable.  Slide receptacle housing onto
the cable a distance of 30 inches.
Temporarily secure the housing with
#14 bare metallic or large cable tie
and vinyl tape.

nsp321grp1.tif

Step 5 - Cable Preparation

XLP shielded, EPR cable:  if concentric neutral cable, skip to step 6.

Step 5A – Outer Jacket
Remove outer jacket to dimension shown.

Step 5B – Metallic Tape Shield
Remove metallic tape shield and secure
with vinyl plastic tape to dimension
shown.  This vinyl tape also serves as a
dimension maker for the cable adapter
installation.
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Step 5C – Extruded Insulation Shield, Semicon
Remove extruded insulation
shield to dimension shown.
Do not cut or nick the cable
insulation.

nsp321grp5.tif

Step 5D – Insulation
Remove insulation to dimension shown.
Do not cut or nick the conductor.  Slightly
chamfer the insulation square corner so
the adapter will slide on easier.  Go to
Step 7.

nsp321grp5.tif

Step 6 – Cable Preparation, Bare Concentric Neutral
Step 6A – Semicon Insulation Shield

Remove outer semicon insulation shield to dimension shown.  Do not cut or nick the cable insulation.

nsp321grp6.tif

Step 6B – Insulation
Remove insulation to dimension shown.  Do not cut or nick the conductor.  Slightly chamfer the
insulation square cut edge so the adapter will slide on easier.

Install vinyl tape maker, one-inch back from cut edge of semicon to serve as a dimension maker for
cable adapter insulation.
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Step 7 – Cable Adapter
Thoroughly clean the exposed conductor and the cable insulation.  Lubricate the insulation with
silicone grease (Stock No. 686431E).  Avoid tracking of conductive particles onto the insulation.  The
insides of the cable adapter must be clean.  Install the cable adapter, small end first, until it is flush
with the edge of the tape marker and even with the insulation cut-back.  Note, for ease of assembly,
measure and match the inside dimension of the adapter to the outside of the insulation.

nsp321grp7.tif

Step 8
The length of exposed conductor
should be 4-1/8 inches.
Otherwise, redo assembly.

nsp321grp7.tif

Step 9
Position the retainer ring over the
conductor and flush against the
cable adapter.  Using the hex
wrench supplied, tighten
setscrew.

nsp321grp7.tif
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Step 10
Remove the protective cap from
the crimp connector.  Cut the
crimp connector to an overall
length of 5-1/2 inches.  Remove
any burrs and dress newly cut
edge.  If using aluminum cable,
wire brush the conductor and
immediately insert into the crimp
connector that contains inhibitor. nsp321grp7.tif

Make sure conductor is fully
inserted into the crimp barrel.  Measure the distance from the end of the connector to the retainer
ring.  If the distance is over 6-1/8 inches do not proceed.  Recheck all previous work.

Step 11
As a final check prior to crimping the connector, all components should be positioned as shown in the
exploded view.  CHECK THAT THE BOLT HOLE IN THE CRIMP CONNECTOR IS POSITIONED
PROPERLY TO ALIGN WITH THE BOLT HOLE IN THE CONTACT ADAPTER.

Step 12
Crimp the connectors following the instructions
packaged with the connectors.  Rotate each crimp
90º.  After crimping, measure the overall distance
from the end of the connector to the retainer ring.
If the distance is over 6-1/2 inches do not proceed.
Recheck all previous work.

Step 13
Assemble the washers and bolts as indicated, the flat washer against the spade contact, then the hex
head bolt.  Do not attempt to move or reposition any part of the assembly after the bolt is hand
tightened.  Using a torque wrench with a 15/16 socket, tighten to 50-60 ft. lbs.
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Step 14
Apply supplied lubricant or Stock No. 686431E silicone grease generously to the outside of the cable
adapter and the area of the bushing adapter as shown.  DO NOT SUBSTITUTE.  Other lubricants
may be harmful to this product or its mating product.

Step 15
Slide the receptacle housing over the cable
adapter and up to the position shown.  Insert the
nylon venting rod (supplied).  Slide the
receptacle housing onto the bushing converter
until fully seated.  Remove the venting rod.
Connect a short piece of wire (No. 14 AWG)
copper or equivalent to the grounding eye of the
receptacle housing.  Make a small loop and twist
tightly, taking care not to damage the eye.
Using a suitable connector, connect the neutral
wires and the grounding wire.
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Step 16
Complete cable grounding.  Refer to NSP-320.  Use either grounding device (Stock No. 686512) with
cold shrink tubing; or use solder-blocked copper braid (Stock No. 618625) with a stainless steel
spring (Stock No. 686514), red mastic (Stock No. 686541), and heat shrink tubing (Stock No.
737456E); or use a combination of both.  Ensure waterproof integrity of cable termination.

If concentric neutral cable. clean neutral strands with bench roll and attach No. 14 AWG with
“C”-crimpets to neutral wires.  Train bundles in neat fashion and complete ground connection per
NSP-320.
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GROUND CONNECTION FOR SPLICES IN NETWORK VAULTS AND MANHOLES

MATERIAL LIST
ITEM QTY DESCRIPTION STOCK NO. MATL STD

1 1 Tap, compression, parallel type 677326E 6773.5
2 15 Wire, #2, bare Cu., stranded 610434 6103.9

3A 1 Terminal, compression, #2, Al-Cu for Al bus 651255 6774.9
3B 1 Terminal, compression, #2, Copper for Cu bus 677071E 6770.7
4 1 Fastener Assy, 1/2" x 1-3/4", for Al bus 782050 7820.0

ITEMS USED WITH COPPER GROUND BUS
5 1 Screw, cap, SB, 1/2" X 1-1/2" 784587E 7845.1
6 1 Nut, SB, 1/2" 783325E 7833.3
7 1 Washer, flat, SB, 1/2" 788026E 7880.2
8 1 Washer, split, lock, SB, 1/2" 788125E 7880.2
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STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

N E T W O R K  T R A N S F O R M E R  A N C H O R  B E A M  F O R  S E I S M I C  L O A D I N G
( E A R T H Q U A K E  A N C H O R S )

1. Anchor Beam, Normal Profi le – Fabrication Detai ls

Diagram 1.1,  Beam Plan

Diagram 1.2,  Beam Elevation

Notes
1.1 Structural steel to be ASTM A-36.
1.2 Paint with one coat of Devoe Coatings Bar-Rust 235.
1.3 Dimensions W & L will be specified or field measured.
1.4 Two anchor beams are required per transformer.
1.5 Design data: f 'c = 3000 PSI minimum.

Allowable anchor load = 0.25 ultimate load.
33% allowable increase for seismic load.
Seismic design factors: Fh = 0.48Wt, Fv = (1+ 0.32) Wt,
Wt = Transformer weight.
Shear - tension interaction:

Diagram 1.3,  Stif fener Detai l
T = applied tension, TA = allowable anchor tension.
S = applied shear, SA = allowable anchor shear.

1.6 See page 2 for installation details. 1.7 See section 7 for weld specifications.
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2. Anchor Beam, Normal Profi le – Instal lat ion Detai ls

Diagram 2.1,  Plan View

Diagram 2.2,  Attachment

Notes
2.1 Locate transformer as shown on vault drawing.
2.2 Locate anchor beams so that the transformer base rails extend 2 inches beyond anchor beam flange on each end.
2.3 Drill four 5/8” ∅ x 4” holes in the floor for each anchor beam.
2.4 Install four 5/8” ∅ x 4-1/2” KWIK bolts for each anchor beam.  Beams to be flat on floor.  Set KWIK bolt.
2.5 Use 2” x 6” steel shims as required to set transformer rails level end to end and side to side (+ 1/16").  Do not use

galvanized material.
2.6 Weld transformer rails to anchor beam on outside edges.  Where shims are used, weld rail, shim and beam on outside

edge.
2.7 See page 1 for fabrication details.
2.8 Reference drawing, B-3272
2.9 See section 7 for weld specification references.
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3. Anchor Beam, Insert  Placement

Diagram 3.1,  Plan of Welded Diagram 3.2,  Elevation A-A
Anchorage Insert

Diagram 3.3,  Insert  Placement

Notes
3.1 Verify type of slab construction, anchorage and

conditions with engineer before installing inserts.
Check insert and transformer support beam
placement before slab pour.

3.2 Structural steel shall be ASTM A-36.
3.3 Welded insert to receive one shop coat of ATCO

“Gilsonite asphalt paint, if conditions dictate.
Touch up affected surfaces after welding.

3.4 Float concrete beneath insert plate.
3.5 Insert may be made from this drawing.
3.6 See section 7 for weld specification references.

3.7 Design data: f 'c = 3000 PSI minimum.
Allowable anchor load = 0.25 ultimate load.
33% allowable increase for seismic load.
Seismic design factors:

Fh = 0.48Wt, Fv = (1+ 0.32) Wt,
Wt = Transformer weight.
Shear - tension interaction:

T = applied tension
TA = allowable anchor tension.
S = applied shear
SA = allowable anchor shear.
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4. Anchor Beam, Low Profi le – Fabrication Detai ls

Diagram 4.1,  Beam Plan

Diagram 4.2,  Beam Elevation

Notes
4.1 Angles shall be ASTM A-36.
4.2 Tube section shall be ASTM A500, GR B.
4.3 Paint one coat primer.
4.4 Two anchor beams required per transformer.
4.5 Design data: f 'c = 3000 PSI minimum.

Allowable anchor load = 0.25 ultimate load.
33% allowable increase for seismic load.
Seismic design factors: Fh = 0.48Wt, Fv = (1+ 0.32) Wt,
Wt = Transformer weight.
Shear - tension interaction:

T = applied tension, TA = allowable anchor tension.
S = applied shear, SA = allowable anchor shear.

4.6 See page 5 for installation details.
4.7 See section 7 for weld specification references.
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5. Anchor Beam, Low Profi le – Instal lat ion Detai ls

Diagram 5.1,  Plan View

Diagram 5.2,  Section

Notes
5.1 Locate transformer as shown on vault drawing.
5.2 Locate anchor beam such that the transformer base rails extend 2 inches beyond anchor beam on each end.
5.3 Drill four 5/8” Ø x 4” holes in concrete floor slab for each anchor beam.
5.4 Install four 5/8” Ø x 4 -1/2” - KWIK bolts for each anchor beam.  Bolts shall be spaced a minimum of 3” apart.
5.5 Use 2” x 6” steel shims as required to level transformer within ± 1/16”.
5.6 Weld transformer rails to anchor beam on outside edges.  Where shims are used, weld shim to anchor beam (weld all

around) prior to setting transformer and weld transformer rail to shim.
5.7 Anchor beams are capable of supporting transformers rated to 2000 kVA, max.  wt. 24,000 lbs. and maximum

dimensions 70” W x 96” H x 145" L.
5.8 See page 4 for fabrication details.
5.9 See section 7 for weld specification references.
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6. Anchor Beam, Alternate Insert  Placement

Diagram 6.1,  Plan

Diagram 6.2,  Section

Diagram 6.3,  Insert  Placement

Notes
6.1 Notify engineer if floor slab is less than 3-1/2 inches thick.  Verify location of inserts and transformer before slab pour.
6.2 Structural steel small conforms to ASTM A-36.
6.3 Top surface of insert plate shall receive one shop coat of primer.  Touch up where required after welding.
6.4 Design Data:  fc’ = 3000 PSI minimum; allowable anchor load = 0.25 breaking load; 33 percent allowable increase for

seismic loads; seismic design factors, fh = 0.48g, fv = 0.32g

7. Weld Procedure Specif ications:  SCL-WPS009, SCL-WPS034, and SCL-WPS029
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SEISMIC ANCHORING FOR OIL FILLED SPECIALTY TRANSFORMERS

NTP41r.dwg

NOTES:

1. Anchor Beam Sizing:  Cut W 6" x 16", A36 steel beams 24" long for circular transformers or 30" long for
rectangular transformers.

2. End Plate Fabrication:  Cut 1⁄2" A36 steel plate and drill 3⁄4" ∅  holes using dimensions shown.

3. Anchor Foot Fabrication:  Use L6" x 6" x 1⁄2" x 11" with 1⁄2" thick gusset, A36 steel.  Drill holes in L6 to match
end plate.

4. Rail Assembly:  Weld end plate to end of beam.  Paint with one coat of cold galvanizing spray.  Bolt feet to
end plate using four 1⁄2" ∅  x 1-1/2" bolts.

L

L

6"
6"

3"

1 1/2"

1 1/2"

6"

2 1/4"

1 1/2"

11"

6"
3"

W  6  X  16,  CUT  24"  OR  30"  LONG

TYP
3/16

L 6 X 6 X 1/2

TYP
3/16

3 1/8"
END PLATE

ANCHOR 
FOOT

ANCHOR BEAM
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SEISMIC ANCHORING FOR OIL FILLED SPECIALTY TRANSFORMERS

NTP41r.dwg

NOTES:

5. Installation: . Place transformer on beam as shown.  Weld sub base rails to anchor rails, if necessary.  Use 2"
x 6" non-galvanized steel shims.  Weld rail, shim and beam on outside edge.

When transformer is to be anchored, bolt feet to beams per note 4.  Drill four 17/32" ∅  x 4" holes in the floor
per anchor foot.  Anchor foot holes can be used as a template for drilling.

Secure anchor rails to floor with 1⁄2" ∅  x 4" anchor bolts.

L = 30" L = 24"

TRANSFORMER
BASE OUTLINE

SUBBASE RAILS
ANCHOR 
FOOT

END 
PLATE

ANCHOR
BEAM
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VIBRATION DAMPERS
NETWORK TYPE AND SINGLE PHASE TRANSFORMERS

Transformer Weight Dim. "A" Dim. "B"
600 to 1000 lbs. 5" 2"
1000 to 1400 lbs. 5" 2-1/2"
1400 to 1800 lbs. 5" 3"
1800 to 2100 lbs. 5" 3-1/2"
2100 to 2400 lbs. 5" 4"

NOTES:
1. Suggested loading 50 to 60 PSI
2. Elasto-Rib Vibration Dampers, maximum

loading = 60 PSI.
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LIGHTING AND SUMP PUMP INSTALLATION FOR
SINGLE TRANSFORMER VAULTS

TYPICAL ON GRADE OR IN BUILDING VAULT

TYPICAL BELOW GRADE VAULTS - NETWORK VAULTS ONLY

NOTE:
Use separate circuits
for lights and for
receptacles and for
pump if needed.

1ea Recept. For ea.
   Tk. Plug in.
1ea Switch for lights.
1ea. Switch for pump
   if hardwired.

OR
1ea. Recept. For piggyback
   pump plug.
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BILL OF MATERIALS - VAULT LIGHTING
Quantity

Vault with Sump Pump Customer
and Lighting Furnished Stock Mat’l.

Item 687 612 814 818
✜

Vault Description No. Std.

1 See note 1 on page 4 - TRANSFORMER, 277v - 120v 391285 –
2 20’ 30’ 35’ 50’ 20’ - 50’

-
CONDUIT,PVC, SCH 40, ,                          1/2”

3/4”
734525
734526

7345.2

3 2 2 2 3 2 -3
-

ELBOW, conduit, PVC, SCH 40,                 1/2”
3/4”

734551
734671

7345.2

4 3 4 4 6 4 - 6
-

COUPLING, conduit, PVC, SCH 40,            1/2”
3/4’

734512
734513

7345.2

5 4 5 5 7 4 - 7
-

STRAP, pipe, one hole,                               1/2”
3/4”

713442E
713443E

7134.5

6 8 14 16 18 8 - 18 ANCHOR, nail drive, 1/4” x 1” 780010E –
7 4 6 8 10 4 - 7

-
SPACER, pipe strap,                                   1/2”

3/4”
713338
713452

7134.6

8 As required 20’ - 40’ WIRE, #12, 1/C, THWN, Brown 612221 6122.3
9 As required 20’ - 40’ WIRE, #12, 1/C, THWN, Purple 612229 6122.3
10 As required 20’ - 45’ WIRE, #12, 1/C, THWN, Orange 612228 6122.3
11 As required 20’ - 40’ WIRE, #12, 1/C, THWN, Blue 612225 6122.3
12 As required 20’ - 45’ WIRE, #12, 1/C, THWN, Red 612224 6122.3
13 As required 20’ - 45’ WIRE, #12, 1/C, THWN, Black 612220 6122.3
14 As required 20’ - 40’ WIRE, #12, 1/C, THWN, Green 612226 6122.3
15A As required 20’ - 40’ WIRE, #12, 1/C, THWN, White 612222 6122.3
15B As required 20’ - 40’ WIRE, #12, 1/C, THWN, Gray 612223 6122.3
15C As required 20’ - 40’ WIRE, #12, 1/C, THWN, Gray w/ Tracer 612219 6122.3
16 4 4 4 4 -

-
BOX, type FSC, 2” x 4”, PVC, SCH 40,        1/2”

3/4”
734567
734571

–

17 3 3 3 4 3
-

BOX, outlet, bakelite, round,                        1/2”
3/4”

734569
734572

–

18 5 5 5 5 - TERMINAL, compression, 12-10, 1/2” stud 677189 –
19 6 6 6 6 - BOOT, insul., for HEB fuse holder 682360 –
20 2 2 2 2 1 PLATE, wall, nylon, 1 gang / 1 switch 733421 –
21 2 2 2 2 2 PLATE, wall, nylon, 1 gang / duplex 733408 –
22 2 2 2 3 2 - 3 LAMPHOLDER, plastic, for 4” box 733116 –
23 2 2 2 2 1 SWITCH, toggle, flush, 120v - 277v “glow” 733376 7333.0
24 2 2 2 2 2 RECEPTACLE, duplex, parallel, w/ ground 733054 7330.0
25 2 2 2 3 2 -3 LAMP, 125 volt, 300 watt 730630 –
26 3 3 3 3 - HOLDER, fuse, 600v, type HEB-AA 682346 –
27 1 1 1 1 - FUSE, current limiting, 600V, 15 amp, KTK, for

0.4 HP pump #739291
683157 –

28 10 10 10 10 10 TWIST LOCK connector, red 677181 –
29 1 1 1 1 - FUSE, current limiting, 600V, 10 amp, KTK, for

0.33 HP pump #739292
683156 –

30 1 1 1 1 - COVER, round, bakelite 732214 –
31 1 1 1 1 - FUSE, current limiting, 600V, 20 amp, KTK for

0.5 HP pump #739290
683158 –

32 1 1 1 1 1 OUTLET, GFCI, with cover 733061 –
33 12 12 12 13 4 ADAPTER, conduit, PVC, 1/2”, MIPT x s 734920 7345.2
34 As required - ADAPTER, conduit, PVC, male IPS           3/4” 734914 7345.2
35 As required - REDUCER, conduit, PVC,               3/4” to 1/2” 734480 –

✜  A network transformer can be installed only in an 818 (8’ X 18’) or larger vault.
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Notes for Single Transformer Vaults

1. All wiring and wiring devices shall comply with the City of Seattle Electrical Code Supplement and/or the NEC.

2. City Light shall supply the power.  City Light shall furnish and install fuse holders and make connection to the
power source.

3. Minimum vault lighting shall be 3 watts per square foot of vault floor space.

4. Three lamp holders shall be installed so all sides of the transformer are lighted.

5. There shall be two lamps on opposite ends of a vault , 8’ x 14’ or smaller.

6. Tumbler switches shall be installed near the door at approximately 40 inches above the floor or near the
ceiling hatch.

7. Two duplex convenience outlets shall be installed on opposite ends of the vault on the vault walls.

8. Use pigtails on all wiring devices (sockets, outlets, etc.)

9. Install GFCI at the first outlet to protect network personnel.

10. Disconnecting any neutral circuit with any of the circuits hot could cause the neutral to come hot.

11. Wiring color codes:

Three phase source with ground:

CONNECTED TO COLOR USE

Phase 1 Black outlets

Phase 2 Red lights

Orange switched leg

Phase 3 Blue

Purple

sump pump

pump, manual switch

ground Green ground

neutral White neutral

Single phase source:

Connect all three fuses to 120 volt lead.  Use three separate neutral wires (white, gray and gray with tracer)
on each circuit.

12. Sump pump vent tube is part of the pump.  The connection end of the power cord/vent tube is to point down
at the outlet.

13. Use of mercury switches is permitted only if they are installed vertically.

14. Connect neutral and ground wires under SEPARATE connectors at the bus.

15. If the 120 volt power source is from a different vault, use control cable or #4 for long runs.  Install network
power system ground (250 kcmil Cu.) for personnel ground.  Use #4 limiters (Stock No. 683163) for control
wire at the source in the new vault.

16. For vaults with more than one transformer, refer to NTP-70 for additional information.
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277 to 120 Auto Transformer and 1∅∅∅ ∅  Lighting Wiring Diagram

NOTES:
1. Transformer is used only when network voltage in vault is 277/480.  Transformer is a dry type outdoor auto-

transformer, 277 to 120 volt 60 cycle, 3 kVA, stock No. 391285.  Use brown wire on phase 1, 277v to feed auto-
transformer.

2. When autotransformer is used, connect all three fuses to 120 volt lead.  Use three separate neutral wires (white,
gray and gray with tracer) on each circuit.  Fuse autotransformer input at 20 amps.

3. Spiral red tape on autotransformer primary neutral wire to ground bus.
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2” DISCHARGE SUMP PUMP - PREFERRED INSTALLATION
(New or replacement - if sump opening will allow 2” pump)

ITEM QUANTITY DESCRIPTION STOCK NO. MAT’L. STD.
1A 1 PUMP, SUMP, submersible, 1/2 HP, 2” discharge. 739290 7392.8
2 2 CLAMP, hose, stainless steel, 2-1/16” to 3”” 739406 -

3A 2 ADAPTER, male, 2” PVC, DWV, MIPT x S 710112 7100.0
4A as req’d ELBOW, 90 degree, 2”, PVC, DWV 710116 7100.0
5A as req’d ELBOW, 45 degree, 2”, PVC, DWV 710114 7100.0
6A as req’d CONDUIT, 2” PVC, SCH 40 734530 7345.2
7A 3 FT HOSE, vinyl, 2-1/2” 739408 -
8A 1 VALVE, CHECK, 2” PVC S x S 714077 -
9A as req’d COUPLING, 2” PVC, SCH 40 734517 7345.2

10A as req’d STRAP, pipe, one hole, 2” 713447 7134.5
11A as req’d SPACER, pipe strap, 2” 713456 7134.6
12 2 BRICK, concrete, 2” x 4” x 8” 720130 -

13A as req’d TEE, sanitary, 2”, PVC, DWV 710110 7100.0
14 1 BUSHING, flush reducer, 2” x 1-1/4”, PVC, S x S 710124 7100.0
15 1 TEE, cleanout, 2” PVC, DWV 710122 7100.0
16 1 PLUG, cleanout, 2”, PVC, DWV 710123 7100.0
17 *1 CONNECTOR, N/M Sheathed Cable *Use if pump is hard wired 731001 -

NOTES:
1. Use 20 ampere fuse (Stock No. 683158) for 1/2 HP 2” discharge pump, Stock No. 739290.  If this pump will not fit

into sump, see page 6 of this Construction Guideline.
2. New style pump #739290 will have separate cord for pump and for the automatic switch.  The automatic switch will

be field replaceable.
3. Sump gratings must be cut out for discharge and/or pump as necessary.
4. Place bricks under pump as required to raise to proper level.
5. Install check valve where discharge runs uphill or is longer than 25 feet.  Install check valve if sump is small and if

it refills from the discharge piping causing pump to recycle.
6. Install vault lighting and sump pumps in network area.
7. Pumps may be hard wired (plugs cut off) as required by installation.
8. If the piggy-back automatic plug is used, the outlet must be a separate circuit and located where it can be reached

from the ladder.
9. In vaults with existing 1-1/4” discharge pipe and 2” sump pump, use item 14 and the 1-1/4” material listed on page

6 of this Construction Guideline.
10. Secure discharge pipe to wall with items 10A & 11A for 2” pipe as required.
11. Sump pumps should be placed so that, when they stop pumping on automatic, the floor is pumped clear.
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1-1/4” DISCHARGE SUMP PUMP - ALTERNATE INSTALLATION
(For use on sumps with small openings)

ITEM QUANTITY DESCRIPTION STOCK NO. MAT’L. STD.
1 1 PUMP, SUMP, submersible, 1/3 HP, 1-1/2” discharge 739292 7392.8
2 2 CLAMP, hose, stainless steel, 2-1/16” to 3” 739406 -
3 2 ADAPTER, male, 1-1/4”, PVC, DWV, MIPT x s 710121 7100.0
4 as req’d ELBOW, 90 degree, 1-1/4” PVC, DWV 710101 7100.0
5 as req’d ELBOW, 45 degree, 1-1/4”, PVC, DWV 710100 7100.0
6 as req’d CONDUIT, 1-1/4”, PVC, SCH 40 734528 7345.2
7 3 FT HOSE, vinyl, 2” 739407 -
8 1 VALVE, CHECK, 1-1/4” PVC, S x S 714079 -
9 as req’d COUPLING, 1-1/4” PVC, SCH 40 734515 7345.2
10 as req’d STRAP, pipe, one hole, 1-1/4” 713445 7134.5
11 as req’d SPACER, pipe strap, 1-1/4” 713454 7134.6
12 2 BRICK, concrete, 2” x 4” x 8” 720130 -
13 as req’d TEE, sanitary,1-1/4”, PVC, DWV 710118 7100.0
17 *1 CONNECTOR, N/M Sheathed Cable *Use if pump is hard wired 731001 -
18 1 ADAPTER, reducing, 1-1/2” to 1-1/4” 710129 7100.0

NOTES:
1. Use 10 ampere fuse (Stock No. 683156) for 1/3 HP 1-1/2” discharge pump, Stock No. 739292.
2. Sump gratings must be cut out for discharge and/or pump as necessary.
3. Place bricks under pump as required to raise to proper level.
4. Install check valve where discharge runs uphill or is longer than 25 feet.  Install check valve if sump is small and if

it refills from the discharge piping causing pump to recycle.
5. Install vault lighting and sump pumps in network area.
6. Pumps may be hard wired (plugs cut off) as required by installation.
7. If the piggy-back automatic plug is used, the outlet must be a separate circuit and located where it can be reached

from the ladder.
8. Item 17 is used to hold cables in place just outside the junction box.
9. Secure discharge pipe to wall with items 10 & 11 for 1-1/4” pipe as required.
10. Sump pumps should be placed so that, when they stop pumping on automatic, the floor is pumped clear.
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HIGH VOLTAGE SWITCHROOM & MULTI-TRANSFORMER NETWORK VAULT
LIGHT and RECEPTACLE CIRCUITS

(For Sump Pump Installation and additional information, See NTP-60)

HIGH RISE WIRING DIAGAM

499



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE
STANDARD NUMBER:

PAGE:
NTP-70
2 of 3

HIGH VOLTAGE SWITCHROOM & MULTI-TRANSFORMER NETWORK VAULT
LIGHT and RECEPTACLE CIRCUITS

NOTES:

1. All the material listed for vault or a switchroom is designed for three watts per square foot floor lighting.  Place
lights so that all sides of the transformer can be seen.  Place outlets at primary and secondary ends of
transformers.

2. Material required
A. In a vault - use the column indicated by the number of transformers to be installed.
B. In a switchroom - use the column for a two-transformer vault.

3. All boxes for switches, receptacles and lampholders, shall have approximate locations as shown on the project
drawings and shall be anchored to the concrete surface with two anchors (Item 11).

4. All switches (Item 7) shall be on the latch side of the door approximately 40 inches above the floor, unless
otherwise noted.  Use color code for #12 wiring from Guideline NTP-60, page 3.

5. All conduit runs (both horizontal and vertical) shall be anchored to the wall or ceiling every 3 feet.  If only one
support is required, it shall be located approximately at the mid-point of the run.

6. The 3/4 inch conduits shall terminate 6 inches or less from the entrance (or exit) ducts and from the auto-
transformer, if used.

7. The lengths of #4 copper (Items 19, 26, & 27) shown in the material list are for use within the vault or
switchroom only.  The total length required will be shown on the M.R.  Pull in 250 kcmil copper system ground
with 3 #4 hot legs and 1 #4 white neutral.

8. All lampholders shall be 7 to 8 feet from the floor unless noted otherwise on the vault/switchroom drawing.

9. Auto-transformers (Item 20) and 3-way switches (Item 8) for more than one entrance, are to be used only when
shown on the vault/switchroom drawing.

10. Add one Item 14 and one Item 15 when auto-transformer is used.
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HIGH VOLTAGE SWITCHROOM & MULTI-TRANSFORMER NETWORK VAULT
LIGHT and RECEPTACLE CIRCUITS

MATERIAL LIST, PER VAULT

QTY PER NUMBER OF
TRANSFORMERS STOCK MAT’L

ITEM 1 2 3 4 DESCRIPTION NO. STD.
1 60 ft. 80 ft. 140 ft. 160 ft. CONDUIT, 1/2” Schedule 40 PVC 734525 7345.2
2 5 10 14 18 BOX, OUTLET, Bakelite 734569 -
3 2 4 6 8 RECEPTACLE, Duplex with 4” cover plate 733041 7330.0
4 3 6 8 10 LAMPHOLDER, 4” Porcelain 733115 -
5 1 1 1 1 BOX, Switch, without cover 734567 -
6 1 1 1 1 Cover, Switch 732317 -
7 1 1 1 1 SWITCH, 1 pole, glow handle 733376 7333.0
8 2 2 2 2 SWITCH, 3-way, 15 A, glow handle (See Note 9) 733379 7333.0
9 3 6 8 10 LAMP, 200 W, 130V 730629 -
10 12 16 28 32 STRAP, 1/2” Pipe, one hole 713442E 7134.5
11 18 28 46 56 ANCHOR, Nail Drive 780010E -
12 9 18 24 30 ADAPTER, Coupling, PVC Male, 1/2” 734920 7345.2
13 6 6 6 6 BOOT, Insulating, for fuse holder 682360 -
14 3 3 3 3 HOLDER, Fuse, 600 V, inline 682346 -
15 3 3 3 3 FUSE, Streetlight, 600 V, 20 A 683158 -
16 40 ft. 60 ft. 95 ft. 110 ft. WIRE, #12, Cu.,1/C, THWN, BLACK 612220 6122.3
17 40 ft. 60 ft. 95 ft. 110 ft. WIRE, #12, Cu.,1/C, THWN, WHITE 612222 6122.3
18 25 ft. 50 ft. 75 ft. 100 ft. WIRE, #12, Cu.,1/C, THWN, GREEN 612226 6122.3
19 - - - - WIRE, #4, Cu.,1/C, THWN, BLACK (See Note

7)
612298 6122.3

20 1 1 1 1 TRANSFORMER, 3 kVA, Auto, Dry, Outdoor
(See Note 9)

391285 -

21 10 ft. 10 ft. 10 ft. 10 ft. CONDUIT, 3/4”, Schedule 40 PVC 734526 7345.2
22A 2 4 6 8 CONNECTOR, Twist Lock, YELLOW 677180 -
22B 5 8 12 16 CONNECTOR, Twist Lock, BLUE 677182 -
23 10 15 20 25 CONNECTOR, Twist Lock, RED 677181 -
24 1 1 1 1 COVER, Outlet Box 732214 -
25 1 1 1 1 BUSHING, Insulated, 1/2” 731591 -
26 - - - - WIRE, #4, Cu.,1/C, THWN, RED   (See Note 7) 612302 6122.3
27 - - - - WIRE, #4, Cu.,1/C, THWN, BLUE  (See Note 7) 612304 6122.3
28 1 1 1 1 FUSE, 600 V, 40 A, 13/32” x 1-1/2” 683162 -
29 - - - - WIRE, #4, Cu.,1/C, THWN, WHITE (See Note

7)
612300 6122.3

30 - - - - CABLE, #2, Al., Triplex
or Quadruplex

600672
600734

6007.5
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         ORIGINATOR                   STANDARDS COORDINATOR              STANDARDS SUPERVISOR                     UNIT DIRECTOR

NETWORK PROTECTOR FUSING, LEAD SIZES AND RELAYS
PROTECTOR RATINGS AND LEAD SIZES PER TRANSFORMER CAPACITY

125/216 Volt
Transformer Protector Secondary Cable

Size kVA
Full Load

Amps
Overload

Amps
Rating
Amps

No. of Cables
& Size

Normal Amps
Notes 1 & 2

Overload
Amps

Notes 1 & 2

Network
Protector

Grounding Wire

500 1336 1670 1600 2-750 Cu
3-500 Cu

1389
1514

1763
1923 500

500/560 1497 1871 1875 3-500 Cu 1514 1923 500

750 2005 2506 2500 3-750 Cu
4-500 Cu

1950
1926

2473
2446 750

750/840 2246 2807 2825 4-750 Cu
5-500 Cu

2480
2291

3152
2910 750

1000 2673 3341 3000 5-750 Cu
6-500 Cu

2950
2749

3750
3491 750

1000/1120 2994 3742 3500 5-750 Cu 2950 3750 750

277/480 Volt
Transformer Protector Secondary Cable

Size kVA
Full Load

Amps
Overload

Amps
Rating
Amps

No. of Cables
& Size

Normal Amps
Notes 1 & 2

Overload
Amps

Notes 1 & 2

Network
Protector

Grounding Wire

500 600 750 800 1-500 Cu 580 737 250
500/560 670 838 800 1-750 Cu 747 950 250

750 900 1125 1200 2-500 Cu 1079 1370 250
750/840 1008 1260 1200 2-500 Cu 1079 1370 250

1000 1200 1500 1600 2-750 Cu
3-500 Cu

1389
1514

1763
1923 500

1000/1120 1344 1680 1875 2-750 Cu
3-500 Cu

1389
1514

1763
1923 500

1500 1800 2250 2500 3-750 Cu
4-500 Cu

1950
1926

2473
2446 750

1500/1680 2016 2520 2825 3-750 Cu
4-500 Cu

1950
1926

2473
2446 750

2000 2400 3000 3000 4-750 Cu
5-500 Cu

2480
2407

3152
3057 750

2000/2240 2688 3360 3500 6-500 Cu 2749 3491 750
2500 3000 3750 4000 5-750 Cu 2950 3750 750

2500/2800 3360 4200 4500 6-750 Cu 3541 4497 750
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NETWORK PROTECTOR FUSING, LEAD SIZES AND RELAYS

NOTES
1. Cable ampacities are calculated from free air ratings of triplexed cable multiplied by de-rating factor

for racking cable when more than one set of cables is required.  For cable overload calculations,
normal condition was multiplied by 1.27.  See Okonite Engineering Bulletin # EHB-81.

2. Network protector leads in conduit must be derated for that condition and additional leads added as
required.

3. 750 kcmil aluminum cable may be used in place of 500 kcmil copper.

4. For racking requirements of network protector cables see Construction Guideline NCI-160.

5. Transformers with dual ratings are 55°/ 65° rise.  Present specifications require 55°/ 65° average
winding temperature rise transformers.

6. Network protector rating to transformer size is based on NEMA Publication SG 3.1.

7. Network protectors are ordered in accordance with City Light Material Standard 3322.0.

8. Do not place limiters on protector leads where bus and transformer are in the same vault.

Cable Stock Numbers: 500 kcmil Copper 613740
750 kcmil Copper 613743
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PROTECTORS, BUS TIE SWITCHES, FUSES AND RELAYS

Standard Issue

NETWORK PROTECTORS
Each network protector also requires a relay and a
set of three fuses, as listed below.

Transformer Mount, Submersible
Per City Light Matl. Std. 3322.0

Stk. No. Size, Amps Voltage
336205 1875* 216Y/125 – 480Y/277
336207 2825 216Y/125 – 480Y/277
334209 3500 480Y/277

*With 800/1200/1600:5 multiple rated current
transformers.

BUS TIE SWITCHES
Network protectors modified for bus tie fire protection;
relays and fuses not required.

Wall Mounted, Submersible
Per City Light Matl. Std. 3322.5

Stk. No. Size, Amps Voltage

335205 1875 216Y/125 – 480Y/277

335207 2825 216Y/125 – 480Y/277

RELAY, Network Protector
Solid state.  For C-H type CM-22 or Richards type 313NP network protectors.
NOTE: not to be used for replacement of electromechanical relays or on
network protectors with ungrounded current transformers.
Stock Unit: EA

Stock No. Cutler Hammer Model ETI Model

331001 MPCV-2X 521038

FUSES, Network Protector
Transformer Network Protector Fuses

Rating, kVA
Secondary

Voltage Stock No. Voltage
Rating,
Amps CT Ratio Stock No. Type

500 216Y/125 336205 480Y/277-216Y/125 1875 1600:5 683471 Y

750 216Y/125 336207 480Y/277-216Y/125 2825 as provided 683472 Z

500 480Y/277 336205 480Y/277-216Y/125 1875 800:5 683480 lead alloy

750 480Y/277 336205 480Y/277-216Y/125 1875 1200:5 683481 lead alloy

1000 480Y/277 336205 480Y/277-216Y/125 1875 1600:5 683482 lead alloy

1500 480Y/277 336207 480Y/277-216Y/125 2825 as provided 683483 lead alloy

2000 480Y/277 334209 480Y/277-216Y/125 3500 as provided 683484 lead alloy
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NETWORK PROTECTOR REPLACEMENT RELAYS AND FUSES

REPLACEMENT RELAYS, Network Protector, Solid State
Electromechanical CAN, CAL, CN-33, CN-J, BN and GE time-delay modules can also be used as in-kind replacements if
available.

Network Protector Relay
City Light Nos. Manufacturer Model

Voltage Manufacturer/Type C.T Config. Stock No. Spares No. Cutler Hammer ETI
216Y/125 Cutler Hmr/West CM22 grounded 331001 – MPCV-2X 521038
216Y/125 Cutler Hmr/West CM22 energized – 5-036118 MPCV-22 216V 521023
216Y/125 Generel Electric MG8/9 – – 5-036120 MPCV-GE 521075
216Y/125 Cutler Hmr/West CMD – – 5-036117 MPCV-D 531023
480Y/277 Cutler Hmr/West CM22 grounded 331001 – MPCV-2X 521038
480Y/277 Cutler Hmr/West CM22 energized – 5-036118 MPCV-22 216V 521023
480Y/277* Cutler Hmr/West CM22 energized – 5-036119 MPCV-22 480V –
480Y/277 Generel Electric MG8/9 – – 5-036120 MPCV-GE 521075
480Y/277 Cutler Hmr/West CMD – – 5-036117 MPCV-D 531023
480Y/277 Generel Electric MG14 – – 5-036120 MPCV-GE 521075

*CM22 without control transformers, 480 volt relays

REPLACEMENT FUSES, Network Protector
Network Protector Fuse

Voltage
Rating,
Amps Manufacturer/Type Stock No. Spares No. Type Manufacturer Catalog No.

216Y/125 1600 CM22; MG8/9; 313NP – 5-035486 Y Burndy Y-22.5
216Y/125 1875 CM22; MG8/9; 313NP 683471 – Y Burndy Y-25
216Y/125 1875 Cutler Hmr/West CMD – 5-035390 silver sand Cutler Hammer 140D318G01
216Y/125 2500/2825 CM22; MG8/9; 313NP 683472 – Z Burndy Z-37.5
216Y/125 2825 Cutler Hmr/West CMD – 5-036115 silver sand Cutler Hammer 140D318G02
216Y/125 3000/3500 CM22; MG8/9; 313NP – 5-035491 Z Burndy Z-50
480Y/277 800 CM22; MG8/9; 313NP 683480 – lead alloy Cutler Hammer 1254872
480Y/277 800 Cutler Hmr/West CMD – 5-036116 silver sand Cutler Hammer 140D318G04
480Y/277 1200 CM22; MG8/9; 313NP 683481 lead alloy Cutler Hammer 1300550
480Y/277 1200 Cutler Hmr/West CMD – 5-036114 silver sand Cutler Hammer 140D318G05
480Y/277 1600 CM22; MG8/9 – 5-036112 lead alloy Cutler Hammer 1300551
480Y/277 1875 CM22; MG8/9; 313NP 683482 – lead alloy Cutler Hammer 14A5795G06
480Y/277 1875 Cutler Hmr/West CMD – 5-035390 silver sand Cutler Hammer 140D318G01
480Y/277 2500 CM22; MG8/9 – 5-036113 lead alloy Cutler Hammer 1332318
480Y/277 2825 CM22; MG8/9; 313NP 683483 – lead alloy Cutler Hammer 1615572
480Y/277 2825 Cutler Hmr/West CMD – 5-036115 silver sand Cutler Hammer 140D318G02
480Y/277 3000/3500 CM22; MG8/9; 313NP 683484 – lead alloy Cutler Hammer 15A4106G04
480Y/277 4500 General Electric MG14 – 5-035491 Z Burndy Z-50
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C A B L E  L I M I T E R S  -  N E T W O R K  
1. Application: 

Cable limiters are installed when there is high fault current.  They protect electrical equipment from damage caused by 
high short circuit currents by quickly cutting off fault currents.  

Cable limiters are used to protect secondary service conductors.  For secondary network voltages, cable limiters are 
installed at both ends of bus ties and at the bus bar end of the service cables.  For spot networks and primary services 
using customer supplied cables, cable limiters are applied at the collector bus end of the service cables located within 
the SCL vault.  If there are three or more sets of secondary service cables and space and conditions allow, cable 
limiters shall also be installed at the load end.  Cable limiters are not used on fire pump cables. 

2.  Secondary Grid & Secondary Services 
 
 
 
 
 
 
 
 
 
 
 
 

• All underground limiters in wet or 
below ground installations shall have 
heat shrink sleeves applied for water 
seal. 

• Cable to bus limiters are preferred, if 
installing cable to cable limiters, 
install them as close to the bus bars 
as possible. 

3.  In-Building Vaults - Spot Networks and Primary Services  
 

 Customer Services – 
Consisting of code-related cables and conduit 
(excluding fire pump services limiters on collector bus 
end). 

Underground limiters in dry locations shall have heat 
shrink sleeves or tape applied for electro-mechanical 
protection except that terminations need not be 
insulated. 

Note, cable to bus limiters are preferred, if installing 
cable to cable limiters, install them as close to the bus 
bars as possible. 
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4.  L imiters,  Cable to Cable,  Al  to  Al  or  Cu to Cu 

 
 
 
 

Limiter Heat-Shrink Tubing 

Al to Al Cu to Cu ID, in. 
Wire 
Size,  
Al or  
Cu 

Stock  
No. 

Matl. 
Std. 

Stock  
No. 

Matl. 
Std. 

Stock  
No. 

Matl. 
Std. Quantity 

Min. 
Expanded 

Max. 
Recovered 

Length, 
in. 

#4 – – 683641 6836.3 737450E 7374.5 1 1.10 0.37 09 
#2 – – 683643 6836.3 737450E 7374.5 1 1.10 0.37 09 
#1 – – – – 737452E 7374.5 1 1.50 0.50 12 
1/0 – – – – – – – – – – 
2/0 – – 683646 6836.3 737452E 7374.5 1 1.50 0.50 12 
3/0 – – 683647 6836.3 737452E 7374.5 1 1.50 0.50 12 
4/0 683615 6836.6 683648 6836.3 737452E 7374.5 2 Al:1Cu 1.50 0.50 12 
250 – – 683649 6836.3 737455E 7374.5 2 2.00 0.75 12 
350 683616 6836.6 683650 6836.3 737455E 7374.5 2 2.00 0.75 12 
500 683617 6836.6 683651 6836.3 737455E 7374.5 2 2.00 0.75 12 
600 – – 011159 6836.3 737456E 7374.5 2 3.00 1.25 12 
750 683618 6836.6 683652 6836.3 737456E 7374.5 2 3.00 1.25 12 

 
5.  L imiters,  Cable to Bus,  Al  and Cu 

 
 
 
 

Limiter Heat-Shrink Tubing 

Al to Flat Cu to Flat ID, in. 
Wire 
Size,  
Al or  
Cu 

Stock  
No. 

Matl. 
Std. 

Stock  
No. 

Matl. 
Std. 

Stock  
No. 

Matl. 
Std. Quantity 

Min. 
Expanded 

Max. 
Recovered 

Length, 
in. 

#4 – – 683621 6836.2 737450E 7374.5 1 1.10 0.37 09 
#2 – – 683622 6836.2 737450E 7374.5 1 1.10 0.37 09 
#1 – – – – 737452E 7374.5 2 1.50 0.50 12 
1/0 – – – – 737452E 7374.5 2 1.50 0.50 12 
2/0 – – 683623 6836.2 737452E 7374.5 2 1.50 0.50 12 
3/0 – – 683624 6836.2 737452E 7374.5 2 1.50 0.50 12 
4/0 683637 6836.50 683625 6836.2 737452E 7374.5 2 1.50 0.50 12 
250 – – 683626 6836.2 737455E 7374.5 2 2.00 0.75 12 
350 683638 6836.50 683627 6836.2 737455E 7374.5 2 2.00 0.75 12 
500 683639 6836.50 683629 6836.2 737455E 7374.5 2 2.00 0.75 12 
600 – – 011158 6836.2 737456E 7374.5 2 3.00 1.25 12 
750 683659 6836.50 683630 6836.2 737456E 7374.5 2 3.00 1.25 12 
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TRANSFORMER SECONDARY LEAD SIZES FOR UNDERGROUND INSTALLATIONS 
 

All cables are sized for 150% transformer load.  For Network, see NTP-80. 
 
 

1 Ø -  120/240 V TRANSFORMERS        
Aluminum Cable   Copper Cable    
Phase  Neutral  Phase  Neutral   Rating 

Bank 
kVA Amps 

No. & 
Size 

Stock 
No. 

No. & 
Size 

Stock 
No. 

No. & 
Size 

Stock 
No. 

No. & 
Size 

Stock 
No. 

Reference 
Standards 

025 104 1 - 4/0 601011 1 - 4/0 601011 1 - 4/0 613735 1 - 4/0 613735  
050 208 1 - 4/0 601011 1 - 4/0 601011 1 - 4/0 613735 1 - 4/0 613735 U9-7.3, 
075 312 1-500 601015 1-500 601015 1-500 613740 1-500 613740 U9-5 
100 417 1-500 601015 1-500 601015 1-500 613740 1-500 613740  
167 696 2-500 601015 1-500 601015 1-750 or 

2-500 
613743 
613740 

1-500 613740  

 

3 Ø – 208Y/120 V TRANSFORMERS        
Aluminum Cable   Copper Cable    
Phase  Neutral  Phase  Neutral   Rating 

Bank 
kVA Amps 

No. & 
Size 

Stock 
No. 

No. & 
Size 

Stock 
No. 

No. & 
Size 

Stock 
No. 

No. & 
Size 

Stock 
No. 

Reference 
Standards 

0075 0208 1 - 4/0 601011 1 - 4/0 601011 1 - 4/0 613735 1 - 4/0 613735  
0150 0417 1-500 601015 1-350 601014 1-500 613740 1-500 613738 U10-1.7, 
0225 0625 1-750 601016 1-500 601015 2-350 613740 2-350 613740 U9-7.7 
0300 0833 2-500 601015 2-350 601014 2-500 613740 1-500 613740  
0500 1388 3-500 601015 2-500 601015 2-750 or

3-500 
613743 
613740 

2-500 613738  

0750 2082 4-500 601015 3-500 601015 3-750 613743 2-750 613743 U11-8 
1000 2776 5-750 601016 3-750 601016 4-750 613743 3-500 613740  

 

3 Ø – 480Y/277 V TRANSFORMERS        
Aluminum Cable   Copper Cable    
Phase  Neutral  Phase  Neutral   Rating 

Bank 
kVA Amps 

No. & 
Size 

Stock 
No. 

No. & 
Size 

Stock 
No. 

No. & 
Size 

Stock 
No. 

No. & 
Size 

Stock 
No. 

Reference 
Standards 

0150 0180 1 - 4/0 601011 1 - 4/0 601011 1 - 4/0 613735 1 - 4/0 613735  
0225 0271 1-500 601015 1-500 601015 1 - 4/0 613738 1-350 613738 U10-1.7, 
0300 0361 1-500 601015 1-500 601015 1-500 613740 1-500 613740 U9-7.7 
0500 0601 1-750 601016 1-500 601015 2-350 613740 2-350 613740  
0750 0902 2-500 601015 1-750 601016 2-500 613740 1-500 613740  
1000 1203 2-750 601016 2-350 601014 2-750 613743 1-750 613743 U11-8 
1500 1804 3-750 601016 2-750 601016 3-500 613740 2-500 613740  
2000 2406 4-750 601016 3-750 601016 3-750 613743 2-750 613743  
2500 3007 5-750 601016 4-750 601016 4-750 613743 3-750 613743  
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T R A N S F O R M E R  A N D  N E T W O R K  P R O T E C T O R  
S E C O N D A R Y  B O L T I N G  A N D  T A P I N G  

 
 
 
 
 
 
 
 
 
 
 
 
 

 Front View for Network Alternate Side View Side View for Network 
 Protectors / Side View for Transformers Protectors / End View 
 Transformer  for Transformers 

 

Notes: 

1. Train the conductors into the final locations, cut to length and install lugs.  Be sure to use the correct size lugs and 
compression tool. 

2. On all joints the mating surfaces must conform to each other.  The shapes must be brought to flat with the use of a file to 
remove any burrs, deformations, irregularities or weld spatter. 

3. For copper to copper joints:  Use silicon-bronze bolts, nuts washers and lock washers (items 2 thru 6).  Refer to 
Construction Guideline D14-4/NSV-20 and DU5-1/NSV-30. 

4. For copper to aluminum joints:  Use aluminum kits Stock No. 782050, 782051, and 782052.  Refer to Material Standard 
7820.0. 

5. For aluminum to aluminum joints:  Use aluminum kits Stock No. 782050, 782051, and 782052.  Refer to Material 
Standard 7820.0. 

6. Taping in rain or drip:  Use item 17, network protector breakout boot, if available.  The 5 steps which follow can be used if 
the boot is not available. 
6a. Thoroughly clean the surface over which the tapes are to be applied.  Heat shrinks (6˝) should be applied over 

connector barrel, heat shrinking until glue flows. 
6b. Apply one half lapped layer of plastic electrical tape, adhesive side exposed over all metallic parts (spade, terminal, 

exposed bare conductor). Do not apply over porcelain or epoxy portions of the bushing, nor over the heat shrinks. 
6c. Mold insulation and waterproofing compound around adhesive exposed tape, and over cable and bushing one inch 

to make a smooth surface for plastic taping and water sealing. 
6d. Apply two half-lap layers of plastic tape to cover the entire bolted connection and a portion of the bushing and the 

heat shrink as shown. 
6e. Cover plastic tape with friction tape and paint with insulating varnish. 
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7. Taping in dry vaults or out of the rain or drip:  Apply three layers of the varnish cambric over exposed conductor and 
overlapping bushing and cable insulation at least one inch.  Pull down with 3/4˝ plastic to conform then cover with friction 
tape (3/4˝ and 2˝ as necessary) one-half lapped.  Paint with insulating varnish. 

8. Network Protector Grounding:  Bond the network protector grounding boss to the network transformer grounding boss 
using the wire sizes in NTP-80. 

Material List:  Quantities of items to be determined by the engineer and/or the installer. 

Item Description  Matl. Std. Stock No. 
01 TERMINAL, copper compression, use 1/2˝ diameter  02/0 6770.70 677077E 
 bolts 03/0 6770.70 677079E 
  04/0 6770.70 677081E 
  0250 kcmil 6770.70 677083E 
  0300 kcmil 6770.70 677085E 
  0350 kcmil 6770.70 677087E 
  0500 kcmil 6770.70 677091E 
  0600 kcmil 6770.70 677096 
  0750 kcmil 6770.70 677100 
  1000 kcmil 6770.70 677110 
02 CAP SCREW, silicon bronze, reg. hex. 1/2˝ x 1-1/2˝ NC   7845.1 784587E 
03 NUT, silicon bronze reg. hex. 1/2˝  7833.3 783325E 
04 WASHER, flat, silicon bronze 1/2˝  7880.2 788026E 
05 WASHER, split lock, silicon bronze 1/2˝  7880.2 788125E 
06 TERMINAL, aluminum compression 002/0 6774.9 651257 
  003/0 6774.9 651258 
  004/0 6774.9 651265 
  0350 kcmil 6774.8 651268 
  0500 kcmil 6774.8 651270 
  0750 kcmil 6774.8 651272 
  0750 kcmil compressed 6774.8 651275* 
07 ALUMINUM ASSEMBLY KITS: belleville washer, 1-3/4˝ 7820.0 782050 
 aluminum bolt, spring washer assembly 2-1/2˝ 7820.0 782051 
  3-1/4˝ 7820.0 782052 
08 VARNISHED CAMBRIC  – 735283E 
09 TAPE, friction, 2˝  7364.0 736415 
11 TAPE, insulating and waterproofing “Aqua Seal”  7364.70 736470E 
12 TAPE, electrical, low temperature  7366.5 736655E 
13 TAPE, friction, 3/4˝  7364.0 736400E 
14 HEAT SHRINK TUBING  7374.5 737450E-604 
15 OXIDE INHIBITING COMPOUND NO-OX-ID “A”  – 725696 
16 VARNISH, insulating, clear, quart  – 725471 
17 CABLE BOOT, network protector breakout, 4 legs  7374.5 012479 

* For use with Excelloy 750 kcmil Al compressed round 
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H A Z E L T I N E  M O D E L  2 3 9 1  T R A N S M I T T E R  I N S T A L L A T I O N
T Y P E  “ O 1 ”

NOT FOR NEW CONSTRUCTION – FOR MAINTENANCE ONLY

1. HAZELTINE EQUIPMENT DESCRIPTION:  The original Hazeltine transmitter (Model 2391) is known within Seattle
City Light as a Type “O1” transmitter.  The transmission frequency is selected by use of a program card in
conjunction with the frequency select plug.  The ID Number is selected by cutting traces on the program board.
1.1 TRANSMITTER:

The transmitter provides status information for five switches or contacts and three load current inputs.  This
status is transmitted by coded power line carrier signals over the network feeders to the substation receiver.
Unique identification and frequency selection for each transmitter is provided by the plug-in program board
and the power plug.  Data for the load current is from current transformers (CT's) installed on the network
protector's main current transformer secondary leads.  The unit, when properly connected to the interface
cable, is submersible.

1.2 CURRENT TRANSFORMER ASSEMBLY (CT'S):
The Hazeltine Model 2358 CT is used to monitor the load currents on each phase of the network transformer
from inside the transformer's network protector.  The Hazeltine Model 2358 CT is installed on the leads from
the main network protector CT's.  The Model 2358 is internally protected for open circuits under load.

1.3 PROGRAM BOARDS:
The coding of the transmitter for both identification (ID No.) and frequency selection is controlled by the
program board.  The board is available in one of four colors for ease of frequency identification.
1.3.1 Frequency selection is by site survey from the manufacturer and one frequency is assigned to all

transformers on that feeder.  Network Engineering maintains the current frequency that is assigned to
each feeder and it will be included on the installation drawing.  The available frequencies are as
follows:

Color
Transmission
Frequency kHZ

Jumper No.
(Deleted or Cut)

Stock
No.

Cancelled
Stock No.

Red 45 kHZ 3 and 4 687745 –
Blue 50 kHZ 3 and 11 687750 –
Green 55 kHZ 3, 4, and 11 obsolete* 687755
Yellow 62 kHZ 15 687762 –
* No stock, Stock Number cancelled.

1.3.2 The ID number is assigned by Network Engineering and will be included on the transformer installation
drawing.  To select an ID number, cut multiple jumpers and add respective ID numbers.

Jumper No.
ID No. (Deleted or Cut)

1 .............................................................10
2 ...............................................................2
4 ...............................................................9
8 ...............................................................1

16 ...............................................................7
32 .............................................................14
64 ...............................................................6

128 .............................................................13
256 .............................................................12
512 ...............................................................5
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1.3.3 Example:  For 55 kHZ use green program board and cut jumpers 3, 4, and 11.  To obtain ID No. 234,
cut jumpers 1, 2, 6, 13, and 14 (128 + 64 + 32 + 8 + 2 = 234).

1.4 INTERFACE CABLE:
The interface cable assembly is supplied with two connectors and a rubber boot molded onto one end, three
sealed two-wire rubber-covered cables, and a cable with a pressure seal containing loose wires at the opposite
end.  The rubber boot end is attached to the monitor transmitter.  The three sealed two-wire rubber-covered
cables are attached to switches outside the network protector as directed on the transformer installation
drawing.  The cable with the pressure seal containing loose wires is routed through the network protector case
and attached inside the network protector (see Figure 2).

2. HAZELTINE EQUIPMENT INSTALLATION
2.1 TRANSMITTER:

Two transmitter mounting straps are provided.  Clamp the transmitter to the support rack (Stock No. 687725)
using the two mounting straps.  Locate the mounting straps 10 inches apart.

2.2 CURRENT TRANSFORMERS (Three Required):
Install the Hazeltine Model 2358 CT on the non-polarized side of each phase of the network protector relaying
CT's ("X" side).

2.3 PROGRAM BOARD AND INTERFACE CABLE
2.3.1 Connect the transmitter to the program board and the interface cable.  The rubber boot end of the

interface cable is attached to the transmitter by connecting the electrical plugs per Figure 2 and in the
following order:
A. Connect the digital plug to the digital receptacle.
B. Plug in the program board (Item 5).  See paragraph 1.3 for frequency and ID number

assignments.
C. Connect the frequency select plug to the back of the frequency select receptacle.  This plug is to

be installed to either P1, P2, P3, or P4 (green, blue, red, or yellow receptacle) as identified by the
color of the program board.

D. Install the frequency select receptacle to the back of the transmitter until it locks into place.
E. Slide the boot down over the transmitter housing as far as possible. Slide the hose clamp up over

the boot and locate it squarely on the transmitter housing (no sideways twist).  Tighten the hose
clamp securely and mount the transmitter with the straps in the mounting brackets.

F. Near the connector and boot end, three two-wire rubber-covered cables "break out" and can be
routed separately to switch sensors located on the exterior of the transformer.  Use switch
terminals that are normally open (closed on detected abnormal condition) and seal the
connections to make them waterproof.  The three cables have color-coded sleeves and are used
as follows:

Color Flag Assignment Connected to:
Orange ..............“C" Sensor .......................Thermometer on transformer
Yellow................“D" Sensor .......................Unused
Green ................“E" Sensor .......................Oil level gage on transformer

G. If the transformer has a dial-type thermometer with alarm contacts, connect leads from the
Hazeltine's orange cable to the alarm contacts.  Seal the connections to make them waterproof.

H. If the transformer has a dial-type oil level gage with alarm contacts, connect leads from the
Hazeltine's green cable to the alarm contacts.  Seal the connections to make them waterproof.

2.3.2 Connect the interface cable to the network protector per Figure 1 and the following instructions:
A. On all pre-1960 Westinghouse network protectors, installation of a microswitch, mounted on the

left-hand arc-shoot barriers, is required to obtain a non-used switch position for brown and green
wires (see Figure 1).

B. Installation of an autotransformer is required when converting from 277/480V to 120/208V.  The
autotransformer is connected between the network side Phase 2 and the ground (see Figure 3).

C. The loose wires must be passed through an opening in the network protector casing tapped for a
1/2-inch NPT so that the seal is maintained properly.  The 12 color-coded wires entering the
network protector are connected as follows (see Figure 1):
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RED Connect as directly as possible to the Phase 2 bus
on the transformer side (not the network side) of the
network protector (120V or 277V).

BLACK Connect as directly as possible to the Phase 2 bus
on the network side of the network protector (120V
nominal).  On 277/480V applications, connect to
terminal No. 2 or black lead of the autotransformer
(see Figure 3).

GRAY Connect solidly to a good ground.  On 277/480V
applications, connect to terminal No. 3 or gray lead of
the autotransformer and to a good ground (see
Figure 3).

WHITE Splice and carefully tape this wire to one of the wires
extending from the current transformer assembly for
Phase 1.

YELLOW Same as above for Phase 2.

ORANGE Same as above for Phase 3.

WHITE/ BLACK Splice and carefully tape the remaining wire from
each of the load current sensor assemblies to this
wire.

BLUE &
VIOLET

These two wires must be shorted together and taped
securely. This is an unused condition and if not
shorted, will cause report flag "A".

BROWN &
GREEN

Connect these wires to unused auxiliary contacts on
the network protector circuit breaker (either color to
either connection). The connection to the auxiliary
contacts must be such that the contacts are open
when the network protector is closed, and closed
when the network protector is open.  For pre-1960
Westinghouse, use the microswitch installed in
paragraph 2.3.2.a. This will cause report flag "B"
when the protector is open.

MATERIAL LIST

Item
No. Quantity Description

Stock
No.

Cancelled
Stock No.

2 1 each Interface Cable
(Main)

obsolete* 687715

3 3 each Load Current Sensor,
CT

687720 –

7 1 roll Teflon Tape 736690 –
* No stock, Stock Number cancelled.

FIGURE 1
Some of the Color-Coded Wire Connections
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TEST EQUIPMENT:
After the interface cable has been installed, it should be checked with a cable installation tester.

HAZELTINE MATERIAL LIST

Item Quantity Description
Stock
No.

Cancelled
Stock No.

1 1 each Transmitter, Remote, Model 2391, type “O1” obsolete* 687710
2 1 each Interface Cable obsolete* 687715
3 3 each Load Current Sensor, CT 687720 –
4 1 each Support Rack 687725 –

1 each Program Board - Use one of the four available:
Red 45 kHZ Transmission Frequency 687745 –
Blue 50 kHZ Transmission Frequency 687750 –
Green 55 kHZ Transmission Frequency obsolete* 687755

5

Yellow 62 kHZ Transmission Frequency 687762 –
6 1 each Autotransformer, for 480V Transformers 687730 –
7 1 roll Teflon Tape 736690 –

* No stock, Stock Number cancelled.

FIGURE 2
Transmitter, Program Board, and Interface Cable Assembly
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FIGURE 3
Autotransformer Wire Connection

(Required for 480/277V Applications)

Item Quantity Description Stock No.

6 1 each Autotransformer, for 480V Transformers 687730
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STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

HAZELTINE MODEL 2800 TRANSMITTER INSTALLATION
TYPE “O2”

NOT FOR NEW CONSTRUCTION – FOR MAINTENANCE ONLY

1. HAZELTINE EQUIPMENT DESCRIPTION
The new Hazeltine transmitter (Model 2800) is known within Seattle City Light as a Type “O2” transmitter.  It is
microprocessor controlled.  The transmission frequency is selected by programming with a laptop computer in
conjunction with the frequency select plug.  The ID Number is selected by programming with a laptop computer.  This
transmitter uses the same interface cable as the Type “O1” transmitter and therefore is directly interchangeable with the
Type “O1”.  From the outside, it has the same physical appearance as the Type “O1”.
1.1 TRANSMITTER

The transmitter provides status information for five switches or contacts and three load current inputs.  This status
is transmitted by coded power line carrier signals over the network feeders to the substation receiver.  Unique
identification and frequency selection for each transmitter is provided by the plug-in program board and the power
plug.  Data for the load current is from current transformers (CT's) installed on the network protector's main
current transformer secondary leads.  The unit, when properly connected to the interface cable, is submersible.

1.2 CURRENT TRANSFORMER ASSEMBLY (CT'S)
The Hazeltine Model 2358 CT is used to monitor the load currents on each phase of the network transformer from
inside the transformer's network protector.  The Hazeltine Model 2358 CT is installed on the leads from the main
network protector CT's.  The Model 2358 is internally protected for open circuits under load.

1.3 FREQUENCY SELECTION AND ID NUMBER
The coding of the transmitter for both identification (ID No.) and frequency selection is programmed into the on
board microprocessor per the instructions in section 4 of this Construction Guideline.
1.3.1 Frequency selection is by site survey from the manufacturer and one frequency is assigned to all

transformers on that feeder.  Network Engineering maintains the current frequency that is assigned to
each feeder and it will be included on the installation drawing.  There are four frequencies available for
use.  Each frequency is associated with a color for ease of frequency identification as shown below:

Transmission Associated
Frequency kHZ Color

45 kHZ ........................................................Red
50 kHZ ....................................................... Blue
55 kHZ ...................................................... Green
62 kHZ ......................................................Yellow

1.3.2 The ID number is assigned by Network Engineering.  Crews will need to call Network Engineering when
they are ready to install the transmitter.

1.4 INTERFACE CABLE
The interface cable assembly is supplied with two connectors and a rubber boot molded onto one end, three
sealed two-wire rubber-covered cables, and a cable with a pressure seal containing loose wires at the opposite
end.  The rubber boot end is attached to the monitor transmitter.  The three sealed two-wire rubber-covered
cables are attached to switches outside the network protector as directed on the transformer installation drawing.
The cable with the pressure seal containing loose wires is routed through the network protector case and
attached inside the network protector (see Figure 2).
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2. HAZELTINE EQUIPMENT INSTALLATION
2.1 TRANSMITTER

Two transmitter mounting straps are provided.  Clamp the transmitter to the support rack (Stock No. 687725)
using the two mounting straps.  Locate the mounting straps 10 inches apart.

2.2 CURRENT TRANSFORMERS (Three Required)
Install the Hazeltine Model 2358 CT on the non-polarized side of each phase of the network protector relaying
CT's ("X" side).

2.3 INTERFACE CABLE
2.3.1 Connect the transmitter to the interface cable.  The rubber boot end of the interface cable is attached

to the transmitter by connecting the electrical plugs per Figure 2 and in the following order:

A. Connect the digital plug to the digital receptacle.

B. Connect the frequency select plug to the back of the frequency select receptacle.  This plug is to
be installed to either P1, P2, P3, or P4 (green, blue, red, or yellow wires) as identified by the color
code of the selected frequency.

C. Install the frequency select receptacle to the back of the transmitter until it locks into place.

D. Slide the boot down over the transmitter housing as far as possible. Slide the hose clamp up over
the boot and locate it squarely on the transmitter housing (no sideways twist).  Tighten the hose
clamp securely and mount the transmitter with the straps in the mounting brackets.

E. Near the connector and boot end, three two-wire rubber-covered cables "break out" and can be
routed separately to switch sensors located on the exterior of the transformer.  Use switch
terminals that are normally open (closed on detected abnormal condition) and seal the
connections to make them waterproof.  The three cables have color-coded sleeves and are used
as follows:

Color Flag Assignment Connected to:
Orange ..............“C" Sensor .......................Thermometer on transformer
Yellow................“D" Sensor .......................Unused
Green ................“E" Sensor .......................Oil level gage on transformer

F. If the transformer has a dial-type thermometer with alarm contacts, connect leads from the
Hazeltine's orange cable to the alarm contacts.  Seal the connections to make them waterproof.

G. If the transformer has a dial-type oil level gage with alarm contacts, connect leads from the
Hazeltine's green cable to the alarm contacts.  Seal the connections to make them waterproof.

2.3.2 Connect the interface cable to the network protector per Figure 1 and the following instructions:

A. On all pre-1960 Westinghouse network protectors, installation of a microswitch, mounted on the
left-hand arc-shoot barriers, is required to obtain a non-used switch position for brown and green
wires (see Figure 1).

B. Installation of an autotransformer is required when converting from 277/480V to 125/216V.  The
autotransformer is connected between the network side Phase 2 and the ground (see Figure 4).

C. The loose wires must be passed through an opening in the network protector casing tapped for a
1/2-inch NPT so that the seal is maintained properly.  The 12 color-coded wires entering the
network protector are connected as follows (see Figure 1):
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RED Connect as directly as possible to the Phase 2
bus on the transformer side (not the network
side) of the network protector (125V or 277V).

BLACK Connect as directly as possible to the Phase 2
bus on the network side of the network protector
(125V nominal).  On 277/480V applications,
connect to terminal No. 2 or black lead of the
autotransformer (see Figure 4).

GRAY Connect solidly to a good ground.  On 277/480V
applications, connect to terminal No. 3 or gray
lead of the autotransformer and to a good ground
(see Figure 4).

WHITE Splice and carefully tape this wire to one of the
wires extending from the current transformer
assembly for Phase 1.

YELLOW Same as above for Phase 2.

ORANGE Same as above for Phase 3.

WHITE/
BLACK

Splice and carefully tape the remaining wire from
each of the load current sensor assemblies to
this wire.

BLUE &
VIOLET

These two wires must be shorted together and
taped securely. This is an unused condition and
if not shorted, will cause report flag "A".

BROWN &
GREEN

Connect these wires to unused auxiliary contacts
on the network protector circuit breaker (either
color to either connection). The connection to the
auxiliary contacts must be such that the contacts
are open when the network protector is closed,
and closed when the network protector is open.
For pre-1960 Westinghouse, use the microswitch
installed in paragraph 2.3.2.a. This will cause
report flag "B" when the protector is open.

FIGURE 1.
Color-Coded Wire Connections

FIGURE 1 MATERIAL LIST

Item No. Quantity Description
Stock
No.

Cancelled
Stock No.

2 1 each Interface Cable (Main) obsolete* 687715

3 3 each Load Current Sensor, CT 687720 –

7 1 roll Teflon Tape 736690 –
* No stock, Stock Number cancelled.
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FIGURE 2

Transmitter, Frequency Selector Plugs, and Interface Cable Assembly

HAZELTINE MATERIAL LIST

Item Quantity Description
Stock
No.

Cancelled
Stock No.

1 1 each Transmitter, Remote, Model 2800, type “O2” obsolete* 687705
2 1 each Interface Cable obsolete* 687715
3 3 each Load Current Sensor, CT 687720 –
4 1 each Support Rack 687725 –
6 1 each Autotransformer, for 480V Transformers 687730 –
7 1 roll Teflon Tape 736690 –

* No stock, Stock Number cancelled.
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3. TEST EQUIPMENT
After the interface cable has been installed, it should be checked with a cable installation tester.

4. PROGRAMMING THE HAZELTINE MODEL 2800 TRANSMITTER, Type “O2”

FIGURE 3

Connect Transmitter, PC, and Cables as Shown

Double click on shortcut to Ce_progr.exe to start program.
In order to proceed to the transmitters main menu, you must first enter the following information in
capital letters.
NOTE: YOU MAY TAB, POINT & CLICK, OR HIT RETURN TO NEXT WINDOW.

VAULT NO. VS1234 :ENTER VAULT NAME BY NOMENCLATURE.
TM3355 :ENTERED IN THE FIRST LINE IN START MENU.
V 9853 :ALL ENTRIES MUST START AND CONTAIN A

:"VS", "TM" or "V ".
:VS, SUBMERSIBLE PROTECTOR.
:TM, MANHOLE PROTECTOR.
:V , OPEN PROTECTOR DRY INSTALLATION.

FEEDER NO. 17M83 :ENTER NETWORK AND FEEDER NUMBER.
:ENTERED IN SECOND LINE IN THE START MENU.
:ANY ALPHA/NUMERIC ENTRY ACCEPTABLE.

PORT ON PC. :ENTER THE PC COMM. PORT "1" or "2", IN THIRD
:LINE IN THE START MENU.

QUIT :TO QUIT CLICK OR TAB TO THIS WINDOW.
:ENTER OR CLICK TO EXIT.

MAIN MENU: CLICK OR ENTER TO PROCEED TO NEXT MENU.
MAIN MENU:

NOTE: YOU MAY TAB OR POINT AND CLICK TO NEXT WINDOW.

EACH WINDOW FROM HERE ON HAS ITS OWN HELP MENU WHEN YOU ACTIVATE THE WINDOW.
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ID NUMBER:
In main menu, click or enter where pointer is located in "ID No." Control window.  Now the ID help
window is visible.  The cursor is now set to first number in ID number window with the original ID
number.  Use delete key to remove old ID and then enter new ID number.  Any invalid entries will be
error flagged and automatically removed.  Then click or tab to send or cancel.  Click or enter on send
and new ID will be programmed and verified into/from transmitter.  The new ID located in ID control
window.

ID No. 1 TO 1023 :* Transmitter ID,  replaces program card
* = Old feature implemented by using program card

NOTE: Click or enter on cancel and the old ID will remain in transmitter with old ID located in ID
window.

FREQUENCY:
To program frequency, click or enter on "frequency". Then enter the transmitter frequency red, blue,
green, yellow by typing in the lower left hand box or clicking on the arrow selecting the required
frequency.
To exit or program a new transmitter location, click or enter on that control window.

FREQ. R, B, G, Y :* Transmitter freq.,  Replaces program card
* = Old feature implemented by using program card

AN EXAMPLE OF SUCSESSFUL PROGRAMING
Transmitter programmer output file "Log1" is created when you exit and save.  The file is placed on
your hard drive in the Trs_Con directory as Log1.  To view this file in Windows Explorer, rename file to
Log1.txt.

12-12-1996 14:14:32 :Date & Time Transmitter Was Programmed.
:This Is Inputted From The PC Date & Time

Vault Number - Tm1234
Feeder Number - 17m83
Id No. - 1000

THESE ITEMS BELOW ARE MEANINGLESS TO THE MODEL 2800 AND SHOULD BE IGNORED:
CT Mult. - 120
Current Thresh High - 120
Voltage Thresh High - 140
Voltage Thresh Low - 96
Analog1 Thresh - 100
Analog2 Thresh - 100

THIS FREQUENCY LINE IS VALID.
Transmit Frequency - BLUE

THESE ITEMS BELOW ARE MEANINGLESS TO THE MODEL 2800 AND SHOULD BE IGNORED:

Flag Switches
Flag A Active On OPEN
Flag B Active On CLOSE
Flag C Active On CLOSE
Flag D Active On CLOSE
Flag E Active On CLOSE
Flag F Active On CLOSE

521



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE
STANDARD NUMBER:

PAGE:
SUPERCEDING:

EFFECTIVE DATE:

NTP-121
7 of 7
July 15, 2003
July 28, 2005

THESE ITEMS BELOW ARE MEANINGLESS TO THE MODEL 2800 AND SHOULD BE IGNORED
(Continued):

ALARM SENSE
Analog1 Thresh OVER
Analog2 Thresh OVER
ALARM ENABLES
Flag A OFF
Flag B OFF
Flag C OFF
Flag D OFF
Flag E OFF
Flag F OFF
Current Alarm OFF
Over Voltage Alarm OFF
Under Voltage Alarm OFF
Analog1 Alarm OFF
Analog2 Alarm OFF
Pump Alarm OFF

FIGURE 4 - Autotransformer Wire Connection
(Required for 480/277V applications)

Item Quantity Description Stock No.

6 1 each Autotransformer, for 480V Transformers 687730
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STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR 

Uzma Siddiqi John Barnett John Nierenberg 
 

H A Z E L T I N E  M O D E L  2 7 7 8  T R A N S M I T T E R  I N S T A L L A T I O N  
T Y P E  “ O 3 ”  

Type “03”:  Transmitters are installed outside of NP. 
 

For Reference Only 
 

See NTP-123 for New Installations 
 

1. Hazeltine Equipment Description 
The new Hazeltine transmitter (Model 2778) is known within Seattle City Light as Next Generation model 
and also as a Type “O3” transmitter.  It is microprocessor controlled.  The transmission frequency, CT ratio, 
ID number and all of the alarm features are selected by programming with a laptop computer in conjunction 
with the frequency select plug.  This transmitter uses an interface cable, which is different from older Types 
“O1” or “O2”.  From the outside, it has the same physical appearance as the Type “O1” or “O2”, however. 

1.1 Transmitter 
The transmitter provides status information for eight switches or contacts, three load current inputs, 
three phase voltages and two analog inputs.  This status is transmitted by coded power line carrier 
signals over the network feeders to the substation receiver.  Unique identification and frequency 
selection for each transmitter is provided by the plug-in program board and the power plug.  Data for 
the load current is from current transformers (CT's) installed on the network protector's main current 
transformer secondary leads. The unit, when properly connected to the interface cable, is submersible. 

1.2 Current Transformer Assembly (CT’s) 
The Hazeltine Model 2358 CT is used to monitor the load currents on each phase of the network 
transformer from inside the transformer's network protector.  The Hazeltine Model 2358 CT is installed 
on the leads from the main network protector CT's.  The Model 2358 is internally protected for open 
circuits under load. 

1.3 Frequency Selection and ID Number 
The coding of the transmitter for both identification (ID No.) and frequency selection is programmed 
into the on board microprocessor per the instructions in Section 4 of this Construction Guideline. 

1.3.1 Frequency selection is by site survey from the manufacturer and one frequency is assigned to 
all transformers on that feeder.  Network Engineering maintains the current frequency that is 
assigned to each feeder and it will be included on the installation drawing.  There are four 
frequencies available for use.  Each frequency is associated with a color for ease of frequency 
identification as shown below: 

Transmission 
Frequency kHz Associated Color 
45 kHz red 
50 kHz blue 
55 kHz green 
62 kHz yellow 

 
1.3.2 The ID number is assigned by Network Engineering.  Crews will need to call Network 

Engineering when they are ready to install the transmitter. 
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Table 1.1, Wiring Details   
Pin No. Name Wire Designation Wire Source 
DIGITAL CONNECTOR (J1) 
02 A FLAG GREEN MAIN CABLE 
24 A RTN YELLOW/BLACK MAIN CABLE 
10 P or B FLAG WHITE/BLUE MAIN CABLE 
25 P or B RTN WHITE/YELLOW MAIN CABLE 
13 G FLAG WHITE/BLACK/GREEN MAIN CABLE 
30 G RTN WHITE/BLACK/RED MAIN CABLE 
14 H FLAG WHITE/BLACK/BLUE MAIN CABLE 
31 H RTN WHITE/BLACK/GRAY MAIN CABLE 
05 I B PHASE YELLOW MAIN CABLE 
06 I C PHASE ORANGE MAIN CABLE 
07 I A PHASE WHITE MAIN CABLE 
11 CT RTN WHITE/BLACK MAIN CABLE 
01 C FLAG WHITE ON ORANGE TAGGED AUX CABLE 
26 C RTN BLACK ON ORANGE TAGGED AUX CABLE 
03 D FLAG WHITE ON YELLOW TAGGED AUX CABLE 
27 D RTN BLACK ON YELLOW TAGGED AUX CABLE 
04 E FLAG WHITE ON GREEN TAGGED AUX CABLE 
28 E RTN BLACK ON GREEN TAGGED AUX CABLE 
19 F FLAG WHITE ON RED TAGGED AUX CABLE 
29 F RTN BLACK ON RED TAGGED AUX CABLE 
15 ANALOG 1 IN WHITE ON VIOLET TAGGED AUX CABLE 
37 ANALOG 1 REF RED ON VIOLET TAGGED AUX CABLE 
34 ANALOG 1 RTN BLACK ON VIOLET TAGGED AUX CABLE 
08 ANALOG 2 IN WHITE ON BLUE P5-1 
21 ANALOG 2 REF RED ON BLUE P5-2 
35 ANALOG 2 RTN BLACK ON BLUE P5-3 

ANALOG 2 IN WHITE/ORANGE J5-1 (MAIN CABLE)  
ANALOG 2 REF WHITE/RED J5-2 (MAIN CABLE) 

used for internal 
analog 2 sensor 

ANALOG 2 RTN WHITE/GRAY J5-3 (MAIN CABLE) 
ANALOG 2 IN J4-1 WHITE ON BLUE TAGGED AUX CABLE 
ANALOG 2 REF J4-2 RED ON BLUE TAGGED AUX CABLE 

used for internal 
analog 2 sensor 

ANALOG 2 RTN J4-3 BLACK ON BLUE TAGGED AUX CABLE 
16 +5 VDC WHITE/RED/ORANGE MAIN CABLE 
36 COMM RTN WHITE/BLACK/BROWN MAIN CABLE 
18 RX WHITE/BROWN MAIN CABLE 
17 TX WHITE/VIOLET MAIN CABLE 
POWER CONNECTOR (J2) 
01 55 kHz OUT GREEN P1 
02 50 kHz OUT BLUE P2 
03 45 kHz OUT RED P3 
04 62 kHz OUT YELLOW P4 
05 C PHASE VOLTAGE SENSE BLACK/YELLOW MAIN CABLE 
06 AC RETURN GRAY MAIN CABLE 
07 A PHASE VOLTAGE SENSE BLACK/RED MAIN CABLE 

08 AC POWER & B PHASE 
VOLTAGE SENSE BLACK MAIN CABLE 

OUTPUT WIRE (J3) 
01 OUTPUT RED MAIN CABLE (J3) 
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1.4 Interface Cable 
The interface cable assembly is supplied with two connectors and a rubber boot molded onto one end, 
six sealed two-wire rubber-covered cables, and a cable with a pressure seal containing loose wires at 
the opposite end.  The rubber boot end is attached to the monitor transmitter.  The six sealed two-wire 
rubber-covered cables are attached to switches outside the network protector as directed on the 
transformer installation drawing.  The cable with the pressure seal containing loose wires is routed 
through the network protector case and attached inside the network protector (see Table 1.1 and  
Figure 2.1). 

2. Hazeltine Equipment Installation 

2.1 Transmitter 
Two transmitter mounting straps are provided.  Clamp the transmitter to the support rack (Stock No. 
687725) using the two mounting straps.  Locate the mounting straps 10 inches apart. 

2.2 Current Transformers (Three Required) 
Install the Hazeltine Model 2358 CT on the non-polarized side of each phase of the network protector 
relaying CT's ("X" side). 

2.3 Interface Cable 

2.3.1 Connect the transmitter to the interface cable.  The rubber boot end of the interface cable is 
attached to the transmitter by connecting the electrical plugs per Table 1.1 and Figure 2.1 in 
the following order: 

A. Connect the digital connector to the digital receptacle (J1 to P1). 

B. Connect the analog 2 connector (P5), located on the back of the digital connector (J1), to 
the appropriate internal or external analog 2 receptacle (J4 or J5), as required. 

C. Connect the frequency select plug (output wire - J3) to the back of the frequency select 
receptacle (power connector – J2).  This J3 plug is to be installed to either P1, P2, P3, or 
P4 (green, blue, red, or yellow wires) as identified by the color code of the selected 
frequency. 

D. Install the frequency select receptacle to the back of the transmitter until it locks into place 
(J2 to P2). 

E. Slide the boot down over the transmitter housing as far as possible.  Slide the boot clamp 
up over the boot and locate it squarely on the transmitter housing (no sideways twist).  
Tighten the boot clamp securely and mount the transmitter with the straps in the mounting 
brackets. 

F. Near the connector and boot end, six two-wire rubber-covered cables "break out" and can 
be routed separately to switch sensors located on the exterior of the transformer.  Use 
switch terminals that are normally open (closed on detected abnormal condition) and 
sealthe connections to make them waterproof.  Of the six cables, three cables have the 
following color-coded sleeves and are used as follows: 

 
Color Flag Assignment Connected to: 
orange “C" sensor hermometer on transformer 
yellow “D" sensor unused 
green “E" sensor oil level gage on transformer 
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G. If the transformer has a dial-type thermometer with alarm contacts, connect leads from the 
Hazeltine's orange cable to the alarm contacts.  Seal the connections to make them 
waterproof. 

H. If the transformer has a dial-type oil level gage with alarm contacts, connect leads from 
the Hazeltine's green cable to the alarm contacts.  Seal the connections to make them 
waterproof. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.1, Transmitter, Frequency Selector Plugs, and Interface Cable Assembly 

 
Table 2.1, Hazeltine Material List, Refers to Figure 2.1 

Item No. Description Stock No. Quantity 
1 Transmitter, Remote, Model 2778, type “O3” 687701 1 each 
2 Interface Cable (Main) 687717 1 each 
3 Load Current Sensor, CT 687720 3 each 
4 Support Rack 687725 1 each 
5 Autotransformer, for 480V transformers 687730 1 each 
6 Teflon Tape 736690 1 roll 
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2.3.2 Connect the interface cable to the network protector per Figure 2.1 and the following 
instructions: 

A. On all pre-1960 Westinghouse network protectors, installation of a microswitch, mounted 
on the left-hand arc-shoot barriers, is required to obtain a non-used switch position for 
Wht/Blu and Wht/Yel wires (see Figure 2.1). 

B. The loose wires must be passed through an opening in the network protector casing 
tapped for a 1/2-inch NPT so that the seal is maintained properly.  The 17 color-coded 
wires entering the network protector are connected as follows (see Figure 2.3): 

 
Black Input power lead plus X2 phase voltage sense.  Connect as 

directly as possible to the Phase 2 bus on the network side of 
the network protector (125V nominal).  On 277/480V 
applications, connect to terminal No. 2 or black lead of the 
autotransformer (see Figure 4.1). 

Black/ 
Yellow 

X3 phase voltage sense. Connect as directly as possible to 
the phase X3 on the Network side of network protector.  For 
installation on 277/480 transformers, connect wire to the 125-
volt tap on the network autotransformer (not the heavy duty 
ones). 

Black/Red X1 phase voltage sense. Connect as directly as possible to 
the phase X1 on the Network side of network protector.  For 
installation on 277/480 transformers, connect wire to the 125-
volt tap on the network autotransformer (not the heavy duty 
ones). 

Gray Ground wire. Connect solidly to a good ground.  On 277/480V 
applications, connect to terminal No. 3 or gray lead of the 
autotransformer and to a good ground (see Figure 4). 

Red Output lead. Connect as directly as possible to the Phase 2 
bus on the transformer side (not the network side) of the 
network protector (125V or 277V). 

Green, 
Yel/Blk 

Connect these wires to the A sensor.  If the A sensor is not 
installed, these two wires must be shorted together and taped 
securely. 

Wht/Blu, 
Wht/Yel 

Connect these wires to the B or P sensor, which is the unused 
auxiliary contacts on the network protector circuit breaker 
(either color to either connection). The connection to the 
auxiliary contacts must be such that the contacts are open 
when the network protector is closed, and closed when the 
network protector is open.  For pre-1960 Westinghouse, use 
the microswitch installed in paragraph 2.3.2.A.  This will cause 
report flag "B" when the protector is open. 

Wht/Blk/Grn, 
Wht/Blk/Red 

Wires for the G sensor. Currently unused.  Short together and 
Tape off securely. 

Wht/Blk/Blu, 
Wht/Blk/Gry 

Wires for the H sensor. Currently unused.  Short together and 
Tape off securely. 

White Splice and carefully tape this wire to one of the wires 
extending from the current transformer assembly for Phase 1. 

Yellow Same as above for Phase 2. 

Orange Same as above for Phase 3. 

White/Black Splice and carefully tape the remaining wire from each of the 
load current sensor assemblies to this wire. 

 Figure 2.2 
Some of the Color-Coded Wire Connections 
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Table 2.2 Material List, Refers to Figure 2.2 

Item No. Description Stock No. Quantity 
2 Interface Cable (Main) 687717 1 each 

3 Load Current Sensor, CT 687720 3 each 

6 Teflon Tape 736690 1 roll 

 
C. Installation of an autotransformer is required when converting from 277/480V to 

125/216V.  The autotransformer is connected between the network side Phase 2 and the 
ground (see Figure 2). 

D. Outside NP sensors are Digital’s (C, D, E, F) and also Analog’s 1 and 2.  Currently, only 
sensors “C” and “E” are being installed.  In future, we will use more of the outside NP 
sensors for sending in alarms. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.3 - Autotransformer Wire Connection 
(Required for 480/277V Applications) 

 
 
Table 2.3 Material List, Refers to Figure 2.3 

Item No. Description Stock No. Quantity 
5 Autotransformer, for 480V Transformers 687730 1 each 

 
3. Test Equipment 

After the interface cable has been installed, it should be checked with a cable installation tester. 
 
4. Programing the Hazeltine Model 2778 Transmitter, Type “O3” 

Connect transmitter, computer, and cables.  See Figure 4. 

4.1 Start Program 
Double click on shortcut to Xmt_pgmr.exe to start the program. 
 
NOTE: YOU MAY TAB, POINT AND CLICK, OR HIT RETURN TO NEXT WINDOW. 
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4.2 Main Menu 
In order to proceed to the transmitters main menu, you must first enter the following information in 
capital letters. 
VAULT NO. VS1234 :ENTER VAULT NAME BY NOMENCLATURE. 
 TM3355 :ENTERED IN THE FIRST LINE IN START MENU. 
 V 9853 :ALL ENTRIES MUST START AND CONTAIN A 
 :"VS", "TM" or "V ". 
 :VS, SUBMERSIBLE PROTECTOR. 
 :TM, MANHOLE PROTECTOR. 
 :V , OPEN PROTECTOR DRY INSTALLATION. 

FEEDER NO. 1371 :ENTER NETWORK AND FEEDER NUMBER. 
 :ENTERED IN SECOND LINE IN THE START MENU. 
 :ANY ALPHA/NUMERIC ENTRY ACCEPTABLE. 

PORT ON PC. :ENTER THE PC COMM. PORT "1" or "2", IN THIRD 
 :LINE IN THE START MENU. 

QUIT :TO QUIT CLICK OR TAB TO THIS WINDOW. 
 :ENTER OR CLICK TO EXIT. 

MAIN MENU: CLICK OR ENTER TO PROCEED TO NEXT MENU. 

 

NOTE: YOU MAY TAB OR POINT AND CLICK TO NEXT WINDOW. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.1, Connect Transmitter, PC, and Cables as Shown 
 

EACH WINDOW FROM HERE ON HAS ITS OWN HELP MENU WHEN YOU ACTIVATE THE WINDOW. 

4.3 ID Number: 
In main menu, click or enter where pointer is located in "ID No.”  Control window.  Now the ID help 
window is visible.  The cursor is now set to first number in ID number window with the original ID 
number.  Use delete key to remove old ID and then enter new ID number.  Any invalid entries will be 
error flagged and automatically removed.  Then click or tab to send or cancel.  Click or enter on send 
and new ID will be programmed and verified into/from transmitter.  The new ID located in ID control 
window.  
NOTE: Click or enter on cancel and the old ID will remain in transmitter with old ID located in ID 
window. 
Example: 

ID No. 1 TO 1023 :* Transmitter ID,  Replaces program card 
 * Old feature implemented by using program card. 
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4.4 Frequency: 
To program frequency, click or enter on "frequency".  Then enter the transmitter frequency red, blue, 
green, or yellow by typing in the lower left-hand box or clicking on the arrow selecting the required 
frequency. 
To exit or program a new transmitter location, click or enter on that control window. 
Example: 

FREQ. R, B, G, Y :* Transmitter freq.,  Replaces program card  

 * Old feature implemented by using program card. 

4.5 Output File: 
Transmitter programmer output file "Log1" is created when you exit and save.  The file is placed on 
your hard drive in the Trs_Con directory as Log1.  To view this file using Windows Explorer, rename 
file to Log1.txt. 
Example: 

12-12-1996 14:14:32 :Date & Time Transmitter Was Programmed. 

 :This Is Inputted From The PC Date & Time 

Vault Number - Tm1234 
Feeder Number - 17m83 
Id No. – 1000 (Call Network Engineering for the ID number.) 

 

4.6 Examples of MODEL 2778 Settings: 
CT Mult. – 120 (Call Network Engineering for the correct value.) 
Current Thresh High - 120 
Voltage Thresh High - 135 
Voltage Thresh Low -  110 
 
Analog1 Thresh - 100 
Analog2 Thresh - 100 

THIS FREQUENCY LINE IS VALID. 
Transmit Frequency – BLUE (Call Network Engineering for the correct frequency) 
 
 

Flag Switches 
Flag A Active On OPEN 
Flag B Active On CLOSE 
Flag C Active On CLOSE 
Flag D Active On CLOSE 
Flag E Active On CLOSE 
Flag F Active On CLOSE 
 
ALARM SENSE 
Analog1 Thresh OVER 
Analog2 Thresh OVER 
ALARM ENABLES 
Flag A Off 

Flag B Off 
Flag C ON 
Flag D Off 
Flag E ON 
Flag F Off 
 
Current Alarm ON 
Over Voltage Alarm ON 
Under Voltage Alarm ON 
Analog1 Alarm OFF 
Analog2 Alarm OFF 
Pump Alarm ON 
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5. Analog Temperature Sensor, Digitalgrid Model DG-500 (Stock No. 012122) 
Install vault temperature sensors anytime a new transformer or new transmitter is added in the field. 

Operating temperature of sensors:  –10° C to +125° C 

The sensors may be installed on either the analog 1 input or the analog 2 input. 

To be consistent, select analog 1 for vault temperature and analog 2 for inside protector 
temperature. 
 

Table 5.1, Temperature Sensor Wiring Details 
 

Sensor Wire Color Harness Wire Source 

External Mount of Sensor Using ANALOG 1 Input 
RED Red Wire on Violet, Tagged Aux Cable 
PURPLE White Wire on Violet, Tagged Aux Cable 
BLACK Black Wire on Violet, Tagged Aux Cable 
External Mount of Sensor Using ANALOG 2 Input 
RED Red Wire on Blue, Tagged Aux Cable 
PURPLE White Wire on Blue, Tagged Aux Cable 
BLACK Black Wire on Blue, Tagged Aux Cable 
Mounting Inside Network Protector of Sensor Using ANALOG 2 Input 
RED White / Red 
PURPLE White / Orange 
BLACK White / Gray 

 

5.1 Set Up 
Install the AC power plug (J2) to transmitter (P2). 
Connect programming cable to the transmitter (P1). 
Run transmitter programming software from PC per Appendix A, as referenced in operating handbook.  
Reference the following sections, pages A3 and A4. 

5.2 Transmitter Programing 
The information below is based on factory settings.  Contact Network Engineering for new threshold 
values. 

ALARM 
Analog 1: thresh: 100 :Threshold temperature level for input 1 
Analog 1: thresh: AE :Alarm Enable, set to on or off. 

ALARM 
Analog 2: thresh: 100 :Threshold temperature level for input 2 
Analog 2: thresh: AE :Alarm Enable, set to on or off. 

ANALOG 1 Threshold :Alarm will occur over or under a set threshold, over/under 

ANALOG 2 Threshold :Alarm will occur over or under a set threshold, over/under 
 
Program “analog 1 or 2” with the “thresh” number to convert to temperature sensor in degrees C output 
from the transmitter to get an alarm from the receiver.  Set “thresh” number to alarm at 40 degrees 
C for vault temperature.  Assign analog 1 unless specified by a Network engineer. 
Disconnect programming cable from transmitter (P1). 
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6. Location of Analog Temperature Sensor for Ambient Temperature 
Install one analog sensor for every new transformer, per the following details.  Existing transformers may be 
retrofitted per engineering job orders. 

6.1. For all of the street transformer vaults: 
The analog temperature sensor may be placed above the network protector, near the heat sensor 
location.  Connect the sensor to the transmitter’s analog 1 alarm.  See Figure 6.1.  In the year 2005 
and beyond, new NTP may be developed to enhance temperature readings for single transformer 
vaults (i.e., terminating the signal wire between the network protector fuse and the vault bus bars.). 

 

 

 

 

 

 

 

 

 

 

Figure 6.1, Street Transformer Vaults 

 

 

6.2 For New In-Building Vaults with Only One Transformer: 
The analog temperature sensor may be placed above the network protector, near the heat sensor 
location.  Connect the sensor to the transmitter’s analog 1 alarm.  See Figure 6.2.  In the year 2005 
and beyond, new NTP may be developed to enhance temperature readings for single transformer 
vaults. 

 
 
 

 

 

 

 
 

 

 

 

Figure 6.2, New, In-Building Vault - One Transformer 
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6.3 For In-Building Vault with Two or More Transformers: 
Select any two transformers for the temperature sensor installation location.  Place the temperature 
sensor above the network protector, near the heat sensor location.  Connect the sensor to the 
transmitter’s analog 1 alarm.  See Figure 6.3.   

 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

Figure 6.3, In-Building Vault - More than One Transformer 
 

 
7. Float Sensors 

Stock Recommendations have been sent for new float sensors.  Please contact Network Engineering for 
locations that may need float sensors.  A probable installation point is at the bottom of the primary switch 
chamber (outside of the transformer). 
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Scope 

This Guideline covers the remote monitoring system for Network transformers, specifically the DigitalGrid 
transmitter installation instructions in a Westinghouse, Cutler-Hammer, ETI  CM-22, GE MG or MG9 (or 
equivalent) Network Protector (125/216 and 277/480 Volts – 800 to 3000 Amps). 

Application 

DigitalGrid NCS (Network Communication System) transmitters provide remote monitoring of various 
transformer data, including anomalies and alarms such as low oil and high temperatures.   

DigitalGrid NCS transmitters are to be mounted interior to the Network Protector.   

Please note that the NCS transmitter kit contains parts that are internal and external to the Network Protector. 

New installations shall be constructed from this Guideline.  Refer to NTP-122 for legacy transmitter installations. 

NTP-123 and NTP-122 refer to the transmitters used for the remote monitoring system for Network 
transformers – generally known as the Hazeltine system. 

This Guideline is intended to be used by SCL engineers and SCL Network Protector crews. 

Sections 

The balance of this Guideline is divided into four sections: 
 

Section W...................... Transmitter Installation Inside Westinghouse NWP .................................  pages 2-11 

Section G ...................... Transmitter Installation Inside GE NWP .................................................  pages 12-18 

Section S....................... Sensors ..................................................................................................  pages 19-21 

Section R....................... References ...................................................................................................  page 21 
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S e c t i o n  W :  T r a n s m i t t e r  I n s t a l l a t i o n  I n s i d e  W e s t i n g h o u s e ,   
C u t l e r - H a m m e r ,  o r  E T I  C M - 2 2  N e t w o r k  P r o t e c t o r s  

W1.0  Introduction  
This installation instruction provides mounting and wiring details for DigitalGrid, Inc.’s NCS Transmitter Kit No. DG-
2000 KT-2 when being installed in a Westinghouse, Cutler-Hammer, or ETI CM-22 (or equivalent) Network 
Protector (NWP).  The NCS Transmitter Kit will contain the following:  
W1.1  NCS Transmitter Model No. DG-2000 (See Photo W1)  
W1.2  Three (3) NCS Current Transformers (CTs) Model Nos. DG-400A, DG-400B, and DG-400C (See Photo W2)  
W1.3  NCS Wire Harness Model No. DG-200 (See Photo W3)  
W1.4  NCS Mounting Hardware Accessory Kit Model No. DG-020-2 (See Photo W4) that includes:  

W1.4.1  Two (2) NCS Transmitter Mounting Thumb Nuts Part No. DG-5004  
W1.4.2  Two (2) NCS Transmitter Mounting Bolts Part No. DG-5005  
W1.4.3  Two (2) Adaptor Spacers Part No. DG-5006  
W1.4.4  Two (2) #8 Bolts Part No. DG-5007  
W1.4.5  Two (2) #8 Captivated Locks and Nuts Part No. DG-5008  
W1.4.6  One (1) NCS Transmitter Mounting Bracket Part No. DG-5003  

As options to the NCS Transmitter Kit, a NCS NWP Auxiliary Relay Part No. DG-5011 and a NCS Auxiliary Cable 
Harness Model No. DG-210 (See Photo W7) may also be provided.  Wiring instructions for both of these items are 
provided in this installation instruction.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo W1 – Wired NCS Transmitter, Model No. DG-2000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Photo W2 – NCS CTs Model Nos. Photo W3 – NCS Wire Harness  
 DG-400A, DG-400B, and DG-400C Model No. DG-200 
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Photo W4 – NCS Mounting HW Accessory Kit Model No. DG-020-2 (excluding NCS Transmitter 
Mounting Bracket)  

 

W2.0  NCS Transmitter Model No. DG-2000 Mounting Instruction  

DigitalGrid provides mounting hardware to allow the NCS Transmitter to be installed in a CM-22 NWP. 
Depending on the configuration of the NWP relays, two different mounting instructions are provided below.  

W2.1  CM-22 NWP with ETI, MPCR, or MPCV Relay  

W2.1.1  If a CN-J relay dummy plate exists, remove it  

W2.1.2  Complete closing circuit by moving wire #3 at post #4 to wire #46 at post #5 at the CN-J relay 
socket  

W2.1.3  Install the NCS Transmitter Model No. DG-2000 in place of the CN-J relay dummy plate.  Use 
the two (2) Adapter Spacers Part No. DG-5006 in front of the NCS Transmitter and secure 
with the two (2) NCS Transmitter Mounting Thumb Nuts Part No.  DG-5004 (See Photo 1)  

W2.1.4  Install NCS CTs Model Nos. DG-400A, DG-400B, and DG-400C. Route CT wires to NCS 
Transmitter per NCS CT Installation Instructions, Section W4.0  

W2.1.5  Route remaining NCS Transmitter wires per NCS Transmitter Wiring Instructions, Section 
W5.0 and tie-wrap securely  

W2.2  CM-22 NWP with CN-33 and CN-J Relays  

W2.2.1  Remove dummy plate for the BN relay and both BN relay mounting posts (save both 1/4-20 
nuts and locks)  

W2.2.2  Complete trip circuit by removing wire #48 at post #2 and wire #41 or #42 at post #3 and butt 
connect together.  Remove 2 wires #12 if found on post #5 and butt connect together. 
Completely remove top socket for BN relay socket.  

W2.2.3  Complete current transformer circuits for each phase on lower BN relay socket as follows:  

W2.2.3.1  Phase A: Move wire #18 on post #7 to wire #13 on post #8  

W2.2.3.2  Phase B: Move wire #28 on post #9 to wire #23 on post #10  

W2.2.3.3  Phase C: Move wire #38 on post #11 to wire #33 on post #12  

W2.2.4  Install two (2) NCS Transmitter Mounting Bolts Part No. DG-5005 from back side of NCS 
Transmitter Bracket Part No. DG-5003.  Mount the NCS Transmitter Bracket in place of the 
BN dummy plate using the two 1/4-20 nuts and locks from the relay mounting posts saved in 
step 2.2.1 or the two (2) #8 Captivated Locks and Nuts Part No. DG-5008. Photo Nos. 5 and 
6 below show the NCS Transmitter Bracket installed in a network protector with and without 
a NCS Transmitter  

W2.2.5  Install the NCS Transmitter Model No. DG-2000 and secure with the two (2) NCS Transmitter 
Mounting Thumb Nuts Part No. DG-5004  
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W2.2.6  Install NCS CTs Model Nos. DG-400A, DG-400B, and DG-400C. Route NCS CT wires to 
NCS Transmitter per NCS CT Installation Instructions, Section W4.0  

W2.2.7  Route remaining NCS Transmitter wires per NCS Transmitter Wiring Instructions, Section 
5.0 and tie-wrap securely. 

W3.0  NCS Wire Harness Model No. DG-200 Installation Instructions  

The NCS Wire Harness Model No. DG-200, shown in Photo W3, is supplied with one P1 connector that mates to 
the J1 connector of the NCS Transmitter Model No. DG-2000.  The J1 connector is located in the lower left 
corner of the NCS Transmitter.  The J1 connector is integral to the case of the NCS Transmitter.  The NCS Wire 
Harness is also provided with one red wire for the NCS Transmitter output signal and two wires (white w/blue 
stripe and white w/yellow stripe) for the NWP position contact.  Required wire lugs, tie wraps, and shields to 
support the installation are included.  Wiring Instructions for all wires from the NCS Wire Harness are located in 
Section W5.0.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo W5 – NCS Transmitter Bracket Part No. DG-5003 in NWP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo W6 – NCS Transmitter With NCS Transmitter Bracket Part No. DG-5003 in NWP  
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W4.0  NCS CTs Model Nos. DG-400A, 400B, and 400C Installation Instructions  

The NCS CTs Model Nos. DG-400A, 400B, and 400C, shown in Photo W2, are encapsulated with a small hole in 
their center.  Install the NCS CT Model No. DG-400A on the NWP CT for phase “A”, the Model No. DG-400B on 
the NWP CT for phase “B” and so on by running the lead for the NWP CT through the hole in the center of the 
NCS CT. Polarity of the NCS CT is identified by the arrow marked on the side of the NCS CT.  It is critical that 
the NCS CT be installed such that the arrow on the side of the NCS CT is pointing in the same direction as the 
current flow through the NWP CT lead.  Wiring instructions for the NCS CT wires are located in Section W5.0.  

W5.0  NCS Transmitter Model No. DG-2000 Wiring Instructions  

Wiring instructions for the NCS Wire Harness Model No. DG-200 and NCS CTs Model Nos. DG-400A, DG-400B, 
and DG-400C to the NCS Transmitter Model No. DG-2000 are provided in the tables below.  

 

ALERT!

 

On a 277/480V network protector, the only 277V connection that is made 
for the transmitter output signal or red wire is terminated at TB-3.  Also 
verify that the network protector is wired 1, 3, 2 to relay. 

ALERT! On a 277/480V network protector, verify this connection is made on the 
120V side of PT. 

 

Table W5.0 

NCS Transmitter 
Connector or 
Terminal Board 
Connection 
Location  

Wire  
Color  Purpose  

Wire 
Number 
(NWP 
Wire to 
Relay) NWP Connection Location  

P1-1  grey  ground  na solid ground at master relay top socket 
post #5  

P1-2  black  120VAC power for 
NCS transmitter  

31 “B” phase on network side of NWP at 
rear test knob 21(B).  

P1-3  black with 
red stripe  

“A” phase network 
side voltage  

11 “A” phase on network side of NWP at 
rear test knob 11(B).   

P1-4  black with 
yellow stripe  

“B” phase network 
side voltage  

31 “B” phase on network side of NWP at 
rear test knob 21(B).  

P1-5  black with 
orange 
stripe  

“C” phase network 
side voltage  

21 “C” phase on network side of NWP at 
rear test knob 31(B).   

P1-6  black with 
blue stripe  

“A” phase transformer 
side voltage  

12 “A” phase on transformer side of NWP 
at rear test knob 12(B).   

P1-7  black with 
violet stripe  

“B” phase transformer 
side voltage  

32 “B” phase on transformer side of NWP 
at rear test knob 22(B).   

P1-8  black with 
green stripe  

“C” phase transformer 
side voltage  

22 “C” phase on transformer side of NWP 
at rear test knob 32(B).   
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NCS Transmitter 
Connector or 
Terminal Board 
Connection 
Location  

Wire  
Color  Purpose  

Wire 
Number 
(NWP 
Wire to 
Relay) NWP Connection Location  

TB-3-R  
(see Note W5.0)  

red  transmitter output 
signal if 45KHz is 
selected  

na directly to “B” phase of the transformer 
side of the NWP  

TB-3-B  
(see Note W5.0)  

red  transmitter output 
signal if 50KHz is 
selected  

na directly to “B” phase of the transformer 
side of the NWP  

TB-3-G  
(see Note W5.0)  

red  transmitter output 
signal if 55KHz is 
selected  

na directly to “B” phase of the transformer 
side of the NWP  

TB-3-Y  
(see Note W5.0)  

red  transmitter output 
signal if 62KHz is 
selected  

na directly to “B” phase of the transformer 
side of the NWP  

Note W5.0: The transmitter will be pre-wired with the red transmitter output signal wire on TB-3-G. If an output 
signal frequency other than 55KHz is used, open up the white disconnect installed on the red transmitter output 
signal wire (refer to Photo W1 which shows the white disconnect) prior to moving the signal wire from TB-3-G to 
the appropriate terminal board connection (TB-3-R, TB-3-B, or TB-3-Y).  Once the wire is re-terminated, re-close 
the white disconnect.  
 

W5.1 NCS CTs  

The following wiring instructions are for the NCS CTs. Install the NCS CTs at “X1” of the NWP current 
transformer with wire # identified in table below running through it.  The arrow on the NCS CT must point 
towards the NWP current transformer.  

Once the NCS CTs are installed, tape the two wires for each NCS CT together before running wires to the NCS 
Transmitter to verify proper connections are made at the NCS Transmitter.  

Note W5.1:  When installing digital ground CT on CM-22 style NP (Richards and Cutler Hammer), place CT such 
that current arrow on CT is physically pointing toward the X1.  See Diagram W5. 

Table W5.1 

NCS Transmitter 
Connector or 
Terminal Board 
Connection 
Location  

Wire  
Color  Purpose  NWP Connection Location  

TB-2-1  white  “A” phase current  
(CT X1) 

from NCS CT Model No. DG-400A for 
phase “A” on wire #13 

TB-2-2  white with 
black stripe  

“A” phase current return  
(CT X1 RTN) 

from NCS CT Model No. DG-400A for 
phase “A” on wire #13 

TB-2-3  yellow  “B” phase current  
(CT X2) 

from NCS CT Model No. DG-400B for 
phase “B” on wire #23 

TB-2-4  white with 
black stripe  

“B” phase current return  
(CT X2 RTN) 

from NCS CT Model No. DG-400B for 
phase “B” on wire #23 

TB-2-5  orange  “C” phase current or  
(CT X3) 

from NCS CT Model No. DG-400C for 
phase “C” on wire #33 

TB-2-6  white with 
black stripe  

“C” phase current return  
(CT X3 RTN) 

from NCS CT Model No. DG-400C for 
phase “C” on wire #33 
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Diagram W5 – NCS CT orientation (3 CT representation) 

 

W6.0  NCS NWP Auxiliary Relay Part No. DG-5011 Mounting and Wiring (currently not in use) 

A NCS NWP Auxiliary Relay Part No. DG-5011 can be provided if a NWP position contact is not available.  The 
NCS NWP Auxiliary Relay is provided pre-wired.  If a NCS NWP Auxiliary Relay has been provided it should be 
mounted and wired as follows.  

W6.1  Mount NCS NWP Auxiliary Relay to back of NCS Transmitter Bracket Part No. DG-5003 and secure 
with #6 nut and lock washer (provided with NCS NWP Auxiliary Relay).  

 Wire NCS NWP Auxiliary Relay per table below.  

Table W6.0 (currently not in use) 

NCS NWP 
Auxiliary Relay 
Wire Color Purpose  

NWP or NCS Transmitter Connection 
Location  

black  ground  to solid ground  

red  120VAC for relay coil when NWP position  
is closed  

location within NWP to be determined by 
customer  

white with  
blue stripe  

one side of NCS NWP auxiliary relay 
position contact  

TB-1-3 on NCS transmitter  

white with  
yellow stripe  

other side of NCS NWP auxiliary relay 
position contact  

TB-2-7 on NCS transmitter  

 

W7.0  NCS Auxiliary Cable Harness Model No. DG-210 Wiring Instructions and Additional Terminal Block 
Wiring Details 

A NCS Auxiliary Cable Harness Model No. DG-210, shown in Photo W7, is provided to allow connection between 
the NCS Transmitter Model No. DG-2000 and sensors located external to the NWP.  The NCS Auxiliary Cable 
Harness also allows programming of the NCS Transmitter without opening the NWP.   

NOTE W7.0:   Verify multitap CTs are wired according to NTP-80. 
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Table W7.0 

Terminal 
Block 
(TB2) Connection Wire Color Purpose 

Auxiliary Cable 
External to NWP  

TB2-7 jumper to TB1-2 (to one side of 
the auxiliary NWP position 
contact (B contact) that is closed 
when NWP is open) 

white with yellow 
stripe 

A/B RTN 
(NWP 
position 
contact) 

na 

TB2-8 auxiliary cable wire (Model DG-
210) internal wiring 

white with grey 
stripe/ white with 
brown stripe 

C/D RTN black on grey/black on 
white tagged auxiliary 
cable 

TB2-9 auxiliary cable wire (Model DG-
210) internal wiring 

white with green and 
brown stripes/ white 
with violet stripe 

E/F RTN white on orange/white 
on violet tagged 
auxiliary cable 

TB2-10 Auxiliary Cable wire (Model DG-
210) Internal Wiring 

na G/H RTN na 

TB2-11 Auxiliary Cable wire (Model DG-
210) Internal Wiring 

white with brown and 
black stripes 

+ 5VDC 
COM 2 RTN 

J1-1 

TB2-12 Auxiliary Cable wire (Model DG-
210) Internal Wiring 

white with red stripe  + 5 VDC 
COM 2 

J1-2 

TB2-13 Auxiliary Cable wire (Model DG-
210) Internal Wiring 

white with grey and 
brown stripes 

RX + J1-3 

TB2-14 Auxiliary Cable wire (Model DG-
210) Internal Wiring 

white with purple and 
black stripes 

RX - J1-4 

TB2-15 Auxiliary Cable wire (Model DG-
210) Internal Wiring 

white with purple and 
brown stripes 

TX + J1-5 

TB2-16 Auxiliary Cable wire (Model DG-
210) Internal Wiring 

white with black and 
blue stripes 

TX - J1-6 

 

W7.1  NCS Auxiliary Cable Harness Model No. DG-210 Wiring Instructions and Additional A16 Terminal Block 
Wiring Details 

Note W7.1:  Place jumper wire from TB1 (2) to TB2 (7) and change A flag setting on transmitter to alarm on open 
to maintain settings for all transmitters to be the same.   

Table W7.1 

Terminal 
Block 
(TB1) 

To DigitalGrid’s  
Termination Wire Color Purpose 

Auxiliary Cable 
External to NWP  

TB1-1 na na  + 15 V na 
TB1-2 TB2-7 jumper wire A INPUT na 
TB1-3 to the other side of auxiliary NWP 

position contact (B contact) that 
is closed when NWP is open) 

white with blue  
stripe 

B INPUT na 

TB1-4 auxiliary cable wire (Model DG-
210) internal wiring 

violet with white 
stripe 

C INPUT white on grey tagged 
auxiliary cable 
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Terminal 
Block 
(TB1) 

To DigitalGrid’s  
Termination Wire Color Purpose 

Auxiliary Cable 
External to NWP  

TB1-5 auxiliary cable wire (Model DG-
210) internal wiring 

white with orange 
and black stripe 

D INPUT white on white tagged 
auxiliary cable 

TB1-6 auxiliary cable wire (Model DG-
210) internal wiring 

white with green 
stripe 

E INPUT white on orange tagged 
auxiliary cable 

TB1-7 auxiliary cable wire (Model DG-
210) internal wiring 

violet F INPUT white on violet tagged 
auxiliary cable 

TB1-8 na na G INPUT na 
TB1-9 na na H INPUT na 
TB1-10 na na not used na 
TB1-11 auxiliary cable wire (Model DG-

210) internal wiring 
white with orange 
and red stripes 

A1 REF red on green tagged 
auxiliary cable 

TB1-12 auxiliary cable wire (Model DG-
210) internal wiring 

white with brown and 
yellow stripes 

A2 REF red on blue tagged 
auxiliary cable 

TB1-13 auxiliary cable wire (Model DG-
210) internal wiring 

white with black and 
red stripes 

A1 INPUT white on green tagged 
auxiliary cable 

TB1-14 auxiliary cable wire (Model DG-
210) internal wiring 

white with green and 
black stripes 

A2 INPUT white on blue tagged 
auxiliary cable 

TB1-15 auxiliary cable wire (Model DG-
210) internal wiring 

white with blue and 
brown stripes 

A1 RTN black on green tagged 
auxiliary cable 

TB1-16 auxiliary cable wire (Model DG-
210) internal wiring 

white with orange 
and brown stripes 

A2 RTN black on blue tagged 
auxiliary cable 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo W7 – NCS Auxiliary Cable Harness Model No. DG-210 
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W7.2  NCS Auxiliary Cable Harness Model No. DG-210 Assignment to Switch Sensors 

NCS Auxiliary Cable Harness Model No. DG-210 has four two-wire and two three-wire rubber-covered cables 
“break out” and can be routed separately to switch sensors located on the exterior of the transformer.  Use switch 
terminals that are normally open (closed on detected abnormal condition) and seal the connections to make them 
waterproof.  The six cables have the following color-coded sleeves and are used as follows: 

Table W7.2 

Flag  
Assignment Color Connected to: 

C grey thermometer on transformer 

D white unused 

E orange oil level gage on transformer 

F violet float switch 

A1 green external NWP temperature 

A2 blue internal/external NWP temperature 

W8.0  General NWP Wiring and Precautions  

Once the wiring within the NWP is completed it should be reinstalled into the casing and all the cables and wires 
just installed are to be inspected.  Check all clearances so that the NWP can be racked in and out without cutting 
or crimping any wires.  Use tie wraps to secure and dress loose wires.  All the unused wires from the NCS 
Auxiliary Cable Harness should also be taped and secured as well.  After a thorough visual inspection of the 
cable installation in the NWP, check all the clearances on all added sensors and wires.  Be sure that the NWP 
under normal operation will not cut or damage any wires.  All high voltage (120VAC or higher) wires between J1, 
P1, and the NCS Transmitter shall be individually verified.  Correct any defects or errors.  

W9.0  Material List for Westinghouse Style NWP  

Note W9.0:  The installation of an autotransformer is required when converting from 480Y/277V mechanical 
relays to 208Y/120V.  The autotransformers are connected between the network and transformer sides, 
phases (1, 2, 3) and ground (see diagram W9). 

Table W9.0 

Item 
Number Quantity Description 

Stock 
Number 

1 1 Transmitter kit for Westinghouse style NWP, consists of: 012497 

   a. DigitalGrid transmitter and cable harness 012495 
   b. Load current sensor, CT, includes 3 012498 
   c. Mounting hardware kit 012499 
   d. Auxiliary cable harness 012167 
2 1 Analog temperature sensor 012122 

3 0 or 6 Autotransformer, for 480V transformers* 687730 

4 50 ft Cable wrap, polyethylene, 1/4 in. 735361 

5 25 ft Cable wrap, polyethylene, 1/2 in. 735363 

*Only the old style network protector with Electrical/Mechanical relay, 480/277V, and no step down, requires 
autotransformers.  The newer style network protector with microprocessor relay, comes with a step down auto, 
therefore, autotransformers are not needed.  For these newer relays, connect the transmitter to the back of the 
relay or terminal strip. 
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Diagram W9 – Autotransformer Wire Connection 
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S e c t i o n  G :  T r a n s m i t t e r  I n s t a l l a t i o n  I n s i d e  G E  N e t w o r k  P r o t e c t o r s  

G1.0  Introduction  

This installation instruction provides mounting and wiring details for DigitalGrid, Inc.’s NCS Transmitter Kit No. 
DG-2000 KT-1 when being installed in a GE MG8 or MG9 Network Protector (NWP) or equivalent.  The NCS 
Transmitter Kit will contain the following:  

G1.1  NCS Transmitter Model No. DG-2000 (See Photo G1)  

G1.2  Three (3) NCS Current Transformers (CTs) Model Nos. DG-400A, DG-400B, and DG-400C (See Photo G2)  

G1.3  NCS Wire Harness Model No. DG-200 (See Photo G3)  

G1.4  NCS Mounting Hardware Accessory Kit Model No. DG-020-1 (See Photo G4) that includes:  

G1.4.1  Two (2) NCS Transmitter Mounting Thumb Nuts Part No. DG-5004  

G1.4.2  Two (2) NCS Transmitter Mounting Bolts Part No. DG-5005  

G1.4.3  Two (2) Adaptor Spacers Part No. DG-5006  

G1.4.4  Two (2) #8 Bolts Part No. DG-5007  

G1.4.5  Two (2) #8 Captivated Locks and Nuts Part No. DG-5008  

G1.4.6  One (1) NCS Transmitter Mounting Bracket Part No. DG-5002 or DG-5012  

As an option to the NCS Transmitter Kit, a NCS Auxiliary Cable Harness Model No. DG-210 (See Photo G5) may 
also be provided.  Wiring instructions for this item is provided in this installation instruction.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Photo G1 – Wired NCS Transmitter  Photo G2 – NCS CTs Model Nos. DG-400A,  
 Model No. DG-2000 DG-400B, and DG-400C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Photo G3 – NCS Wire Harness 

 Model No. DG-200 
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Photo G4 – NCS Mounting HW Accessory Kit Model No. DG-020-1  
(excluding NCS Transmitter Mounting Bracket)  

 

 

 

G2.0  NCS Transmitter Model No. DG-2000 Mounting Instruction  

DigitalGrid provides mounting hardware to allow the NCS Transmitter to be installed in a MG8 or MG9 NWP.  

G2.1  With Electrical/Mechanical Relays Installed  
G2.1.1  Install two (2) NCS Transmitter Mounting Bolts Part No. DG-5005 from back side of NCS 

Transmitter Bracket Part No. DG-5002 or DG-5012.  
G2.1.2  Mount the NCS Transmitter Bracket on the right side of the protector frame using two (2) #8 

Bolts Part No. DG-5007 and two (2) #8 Captivated Locks and Nuts Part No. DG-5008.  Note: 
Holes on NCS Transmitter Bracket should align with holes on protector frame.  Wider holes 
may be needed to be drilled on protector frame.  

G2.1.3  Install NCS Transmitter onto the two (2) NCS Transmitter Mounting Bolts and use the two (2) 
NCS Transmitter Mounting Thumb Nuts Part No. DG-5004 to secure to the NCS Transmitter 
Bracket.  

G2.2  With Microprocessor Relays Installed  
G2.2.1  Install NCS Transmitter on existing relay studs located at front of NWP.  
G2.2.2  Use the two (2) Adaptor Spacers Part No. DG-5006 and the two (2) NCS Transmitter 

Mounting Thumb Nuts Part No. DG-5004 to secure to the NCS Transmitter.  

G3.0  NCS Wire Harness Model No. DG-200 Installation Instructions  

The NCS Wire Harness Model No. DG-200, shown in Photo G3, is supplied with one P1 connector that mates 
to the J1 connector of the NCS Transmitter Model No. DG-2000.  The J1 connector is located in the lower left 
corner of the NCS Transmitter.  The J1 connector is integral to the case of the NCS Transmitter.  The NCS 
Wire Harness is also provided with one red wire for the NCS Transmitter output signal and two wires (white 
w/blue stripe and white w/yellow stripe) for the NWP position contact.  Required wire lugs, tie wraps, and shields 
to support the installation are included.  Wiring Instructions for all wires from the NCS Wire Harness are located 
in Section G5.0.  

G4.0  NCS CTs Model Nos. DG-400A, 400B, and 400C Installation Instructions  

The NCS CTs Model Nos. DG-400A, 400B, and 400C, shown in Photo G2, are encapsulated with a small hole 
in their center.  Install the NCS CT Model No. DG-400A on the NWP CT for phase “A”, the Model No. DG-400B 
on the NWP CT for phase “B” and so on by running the lead for the NWP CT or jumper through the hole in the 
center of the NCS CT.  The NCS CTs are labeled and their leads color coded.  Polarity of the NCS CT is 
identified by the arrow marked on the side of the NCS CT.  It is critical that the NCS CT be installed such that 
the arrow on the side of the NCS CT is in the same direction as the current flow in the NWP CT lead or jumper 
wire that the NCS CT is installed on.  Wiring instructions for the NCS CT wires are located in Section G5.0.  
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G5.0  NCS Transmitter Model No. DG-2000 Wiring Instructions  

Wiring instructions for the NCS Wire Harness Model No. DG-200 and NCS CTs Model Nos. DG-400A, DG-400B, 
and DG-400C to the NCS Transmitter Model No. DG-2000 are provided in the tables below.  

ALERT!

 

On a 277/480V network protector, the only 277V connection that is made 
for the transmitter output signal or red wire is terminated at TB-3.  Also 
verify that the network protector is wired 1, 3, 2 to relay. 

ALERT! On a 277/480V network protector, verify this connection is made on the 
120V side of PT. 

 

Table G5.0 

NCS Transmitter 
Connector or 
Terminal Board 
Connection 
Location  

Wire  
Color  Purpose  

Wire 
Number 
(NWP 
Wire to 
Relay) NWP Connection Location  

P1-1  grey  ground  na solid ground 

P1-2  black  120VAC power for 
NCS transmitter  

25 “B” phase on network side of NWP at 
rear test knob “E”.  

P1-3  black with 
red stripe  

“A” phase network 
side voltage  

15 “A” phase on network side of NWP at 
rear test knob “D”.   

P1-4  black with 
yellow stripe  

“B” phase network 
side voltage  

25 “B” phase on network side of NWP at 
rear test knob “E”.   

P1-5  black with 
orange 
stripe  

“C” phase network 
side voltage  

35 “C” phase on network side of NWP at 
rear test knob “F”.  

P1-6  black with 
blue stripe  

“A” phase transformer 
side voltage  

10 “A” phase on transformer side of NWP 
at rear test knob “K”.  

P1-7  black with 
violet stripe  

“B” phase transformer 
side voltage  

20 “B” phase on transformer side of NWP 
at rear test knob “L”.  

P1-8  black with 
green stripe  

“C” phase transformer 
side voltage  

30 “C” phase on transformer side of NWP 
at rear test knob “M”.   

TB-3-R  
(see Note G5.0)  

red  transmitter output signal 
if 45KHz is selected  

na directly to “B” phase of the transformer 
side of the NWP  

TB-3-B  
(see Note G5.0)  

red  transmitter output signal 
if 50KHz is selected  

na directly to “B” phase of the transformer 
side of the NWP  

TB-3-G  
(see Note G5.0)  

red  transmitter output signal 
if 55KHz is selected  

na directly to “B” phase of the transformer 
side of the NWP  

TB-3-Y  
(see Note G5.0)  

red  transmitter output signal 
if 62KHz is selected  

na directly to “B” phase of the transformer 
side of the NWP  

Note G5.0: The transmitter will be pre-wired with the red transmitter output signal wire on TB-3-G.  If an output 
signal frequency other than 55KHz is used, open up the white disconnect installed on the red transmitter output 
signal wire (refer to Photo G1 which shows the white disconnect) prior to moving the signal wire from TB-3-G to 
the appropriate terminal board connection (TB-3-R, TB-3-B, or TB-3-Y).  Once the wire is re-terminated, re-close 
the white disconnect.  

547



SEATTLE CITY LIGHT 

CONSTRUCTION GUIDELINE 
DigitalGrid NCS Transmitter Installation, Network Protectors 

STANDARD NUMBER: 
PAGE: 

SUPERSEDING: 
EFFECTIVE DATE: 

NTP-123 
15 of 21 
new 
October 3, 2007 

 

G5.1  NCS CTs  

The following wiring instructions are for the NCS CTs.  Prior to installing the NCS CTs, remove the three (3) 
shorting links between shorting posts 17 to 18, 27 to 28, and 37 to 38.  Replace each shorting link with a 3 inch, 
16 AWG, white, teflon jumper wire with the appropriate crimp lugs at each end.  

To install the NCS CTs, place the appropriate jumper wire through the appropriate NCS CT (See table below).  
Place the NCS CT between the posts with the arrow on the NCS CT pointing in the same direction as the current 
flow (towards the network) through the jumper.  

Once the NCS CTs are installed on jumpers, tape the two wires for each NCS CT together before running wires 
to the NCS Transmitter to verify proper connections are made at the NCS Transmitter.  

 

Table G5.1 

NCS Transmitter 
Connector or 
Terminal Board 
Connection 
Location  

Wire  
Color  Purpose  NWP Connection Location  

TB-2-1  white  “A” phase current  
(CT X1) 

from NCS CT Model No. DG-400A on 
jumper between posts 17 and 18 

TB-2-2  white with 
black stripe  

“A” phase current return  
(CT X1 RTN) 

from NCS CT Model No. DG-400A on 
jumper between posts 17 and 18 

TB-2-3  yellow  “B” phase current  
(CT X2) 

from NCS CT Model No. DG-400A on 
jumper between posts 27 and 28 

TB-2-4  white with 
black stripe  

“B” phase current return  
(CT X2 RTN) 

from NCS CT Model No. DG-400A on 
jumper between posts 27 and 28 

TB-2-5  orange  “C” phase current or  
(CT X3) 

from NCS CT Model No. DG-400A on 
jumper between posts 37 and 38 

TB-2-6  white with 
black stripe  

“C” phase current return  
(CT X3 RTN) 

from NCS CT Model No. DG-400A on 
jumper between posts 37 and 38 

Note G5.1:  On GEs when installing RMs CTs on the wire to the relay socket, put the directional arrow for the 
RMs CT pointing electrically away from the relay.  

 

 

G6.0  NCS Auxiliary Cable Harness Model No. DG-210 Wiring Instructions and Additional A20 Terminal Block 
Wiring Details 

A NCS Auxiliary Cable Harness Model No. DG-210, shown in Photo G5, can be provided to allow connection 
between the NCS Transmitter Model No. DG-2000 and sensors located external to the NWP.  The NCS Auxiliary 
Cable Harness also allows programming of the NCS Transmitter without opening the NWP.  If a NCS Auxiliary 
Cable Harness has been provided, it should be wired per the table below. 

NOTE G6.0:   Verify multitap CTs are wired according to NTP-80. 
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Table G6.0   

Terminal 
Block (TB2) Connection Wire Color Purpose 

Auxiliary Cable 
External to NWP  

TB2-7 jumper to TB1-2 (to one side of 
the auxiliary NWP position 
contact (B contact) that is 
closed when NWP is open) 

white with yellow 
stripe 

A/B RTN 
(NWP 
position 
contact) 

na 

TB2-8 auxiliary cable wire (Model DG-
210) internal wiring 

white with grey 
stripe/ white with 
brown stripe 

C/D RTN black on grey/black on 
white tagged auxiliary 
cable 

TB2-9 auxiliary cable wire (Model DG-
210) internal wiring 

white with green and 
brown stripes/ white 
with violet stripe 

E/F RTN white on orange/white 
on violet tagged 
auxiliary cable 

TB2-10 Auxiliary Cable wire (Model 
DG-210) Internal Wiring 

na G/H RTN na 

TB2-11 Auxiliary Cable wire (Model 
DG-210) Internal Wiring 

white with brown  
and black stripes 

+ 5VDC 
COM 2 RTN 

J1-1 

TB2-12 Auxiliary Cable wire (Model 
DG-210) Internal Wiring 

white with red  
stripe 

 + 5 VDC 
COM 2 

J1-2 

TB2-13 Auxiliary Cable wire (Model 
DG-210) Internal Wiring 

white with grey  
and brown stripes 

RX + J1-3 

TB2-14 Auxiliary Cable wire (Model 
DG-210) Internal Wiring 

white with purple and 
black stripes 

RX - J1-4 

TB2-15 Auxiliary Cable wire (Model 
DG-210) Internal Wiring 

white with purple and 
brown stripes 

TX + J1-5 

TB2-16 Auxiliary Cable wire (Model 
DG-210) Internal Wiring 

white with black and 
blue stripes 

TX - J1-6 

 

G6.1  NCS Auxiliary Cable Harness Model No. DG-210 Wiring Instructions and Additional Terminal Block 
Wiring Details 

Note G6.1:  Place jumper wire from TB1 (2) to TB2 (7) and change A flag setting on transmitter to alarm on open 
to maintain settings for all transmitters to be the same.   

Table G6.1 

Terminal 
Block 
(TB1) 

To DigitalGrid’s  
Termination Wire Color Purpose 

Auxiliary Cable 
External to NWP  

TB1-1 na na  + 15 V na 
TB1-2 TB2-7 white with yellow 

stripe 
A INPUT na 

TB1-3 to the other side of auxiliary NWP 
position contact (B contact) that 
is closed when NWP is open) 

white with blue stripe B INPUT na 

TB1-4 auxiliary cable wire (Model DG-
210) internal wiring 

violet with white 
stripe 

C INPUT white on grey tagged 
auxiliary cable 

TB1-5 auxiliary cable wire (Model DG-
210) internal wiring 

white with orange 
and black stripe 

D INPUT white on white tagged 
auxiliary cable 
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Terminal 
Block 
(TB1) 

To DigitalGrid’s  
Termination Wire Color Purpose 

Auxiliary Cable 
External to NWP  

TB1-6 auxiliary cable wire (Model DG-
210) internal wiring 

wjhite with green 
stripe 

E INPUT white on orange tagged 
auxiliary cable 

TB1-7 auxiliary cable wire (Model DG-
210) internal wiring 

violet F INPUT white on violet tagged 
auxiliary cable 

TB1-8 na na G INPUT na 
TB1-9 na na H INPUT na 
TB1-10 na na not used na 
TB1-11 auxiliary cable wire (Model DG-

210) internal wiring 
white with orange 
and red stripes A1 REF 

red on green tagged 
auxiliary cable 

TB1-12 auxiliary cable wire (Model DG-
210) internal wiring 

white with brown and 
yellow stripes A2 REF 

red on blue tagged 
auxiliary cable 

TB1-13 auxiliary cable wire (Model DG-
210) internal wiring 

white with black and 
red stripes A1 INPUT 

white on green tagged 
auxiliary cable 

TB1-14 auxiliary cable wire (Model DG-
210) internal wiring 

white with green and 
black stripes A2 INPUT 

white on blue tagged 
auxiliary cable 

TB1-15 auxiliary cable wire (Model DG-
210) internal wiring 

white with blue and 
brown stripes A1 RTN 

black on green tagged 
auxiliary cable 

TB1-16 auxiliary cable wire (Model DG-
210) internal wiring 

white with orange 
and brown stripes A2 RTN 

black on blue tagged 
auxiliary cable 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Photo G6 – NCS Auxiliary Cable Harness Model No. DG-210 
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G6.2  NCS Auxiliary Cable Harness Model No. DG-210 Assignment to Switch Sensors 

NCS Auxiliary Cable Harness Model No. DG-210 has four two-wire and two three-wire rubber-covered cables 
“break out” and can be routed separately to switch sensors located on the exterior of the transformer.  Use switch 
terminals that are normally open (closed on detected abnormal condition) and seal the connections to make them 
waterproof.  The six cables have the following color-coded sleeves and are used as follows: 

Table G6.2 

Flag  
Assignment Color Connected to: 

C grey thermometer on transformer 

D white unused 

E orange oil level gage on transformer 

F violet float switch 

A1 green external NWP temperature 

A2 blue internal/external NWP temperature 

G7.0  General NWP Wiring and Precautions  

Once the wiring within the NWP is completed it should be reinstalled into the casing and all the cables and wires 
just installed are to be inspected.  Check all clearances so that the NWP can be racked in and out without cutting 
or crimping any wires.  Use tie wraps to secure and dress loose wires.  All the unused wires from the NCS 
Auxiliary Cable Harness should also be taped and secured as well.  After a thorough visual inspection of the 
cable installation in the NWP, check all the clearances on all added sensors and wires.  Be sure that the NWP 
under normal operation will not cut or damage any wires.  All high voltage (120VAC or higher) wires between J1, 
P1, and the NCS Transmitter shall be individually verified.  Correct any defects or errors.  

G8.0  Material List for GE Style NWP  

Table G8.0 

Item 
Number Quantity Description 

Stock 
Number 

1 1 Transmitter kit for GE style NWP, consists of: 012496 

   a. DigitalGrid transmitter and cable harness 012495 
   b. Load current sensor, CT, includes 3 012498 
   c. Mounting hardware kit 012500 
   d. Auxiliary cable harness 012167 
2 1 Analog temperature sensor 012122 

3 0 Autotransformer, for 480V transformers* 687730 

4 50 ft Cable wrap, polyethylene, 1/4 in. 735361 

5 25 ft Cable wrap, polyethylene, 1/2 in. 735363 

*Note:  Autotransformers are not required in GE network protectors because they come with PTs. 
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S e c t i o n  S :  A n a l o g  T e m p e r a t u r e  S e n s o r s  

S1.0 Analog Temperature Sensor, Digitalgrid Model DG-500 (Stock No. 012122) 
Install vault temperature sensors anytime a new transformer or new transmitter is added in the field. 
Operating temperature of sensors:  –10° C to +125° C 
The sensors may be installed on either the analog 1 input or the analog 2 input. 
To be consistent, select analog 1 for vault temperature and analog 2 for inside protector temperature. 

Table S1.0 Temperature Sensor Wiring Details 

Sensor Wire Color Harness Wire Source 

External Mount of Sensor Using ANALOG 1 Input  
red red wire on violet, tagged auxiliary cable 
purple white wire on violet, tagged auxiliary cable 
black black wire on violet, tagged auxiliary cable 

External Mount of Sensor Using ANALOG 2 Input  
red red wire on blue, tagged auxiliary cable 
purple white wire on blue, tagged auxiliary cable 
black black wire on blue, tagged auxiliary cable 

Mounting Inside Network Protector of Sensor Using ANALOG 2 Input 
red white / red 
purple white / orange 
black white / grey 

 

S1.1 Set Up 

Install the AC power plug (J2) to transmitter (P2). 
Connect programming cable to the transmitter (P1). 
Run transmitter programming software from PC per Appendix A, as referenced in operating handbook.  
Reference the following sections, pages A3 and A4. 

S1.2 Transmitter Programming 

The information below is based on factory settings.  Contact Network Engineering for new threshold 
values. 

ALARM 
Analog 1: thresh: 100 :Threshold temperature level for input 1 
Analog 1: thresh: AE :Alarm Enable, set to on or off.
ALARM 
Analog 2: thresh: 100 :Threshold temperature level for input 2 
Analog 2: thresh: AE :Alarm Enable, set to on or off.
ANALOG 1 Threshold :Alarm will occur over or under a set threshold, over/under 
ANALOG 2 Threshold :Alarm will occur over or under a set threshold, over/under 

Program “analog 1 or 2” with the “thresh” number to convert to temperature sensor in degrees C output 
from the transmitter to get an alarm from the receiver.  Set “thresh” number to alarm at 40 degrees C for 
vault temperature.  Assign analog 1 unless specified by a Network engineer. 
Disconnect programming cable from transmitter (P1). 
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S2.0 Location of Analog Temperature Sensor for Ambient Temperature 

Install one analog sensor for every new transformer, per the following details.  Existing transformers may be 
retrofitted per engineering job orders. 

S2.1 For all of the street transformer vaults: 

The analog temperature sensor may be placed above the network protector, near the heat sensor 
location.  Connect the sensor to the transmitter’s analog 1 alarm.  See Diagram S2.1.  In the year 2005 
and beyond, new NTP may be developed to enhance temperature readings for single transformer vaults 
(i.e., terminating the signal wire between the network protector fuse and the vault bus bars.). 

 
 

 

 

 

 

 

 

 

 

 

 
 

Diagram S2.1 Street Transformer Vaults 

 

S2.2 For New In-Building Vaults with Only One Transformer: 

The analog temperature sensor may be placed above the network protector, near the heat sensor 
location.  Connect the sensor to the transmitter’s analog 1 alarm.  See Diagram S2.2.  In the year 2005 
and beyond, new NTP may be developed to enhance temperature readings for single transformer 
vaults. 

 
 

 

 

 

 
 

 

 

 
 

Diagram S2.2 New, In-Building Vault - One Transformer 
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S2.3 For In-Building Vault with Two or More Transformers: 

Select any two transformers for the temperature sensor installation location.  Place the temperature 
sensor above the network protector, near the heat sensor location.  Connect the sensor to the 
transmitter’s analog 1 alarm.  See Diagram S2.3.   

 
 

 
 
 

 

 

 

 

 

 

 

 
 

Diagram S2.3 In-Building Vault - More than One Transformer 
 

S3.0 Float Sensors 

Stock Recommendations have been sent for new float sensors.  Please contact Network Engineering for 
locations that may need float sensors.  A probable installation point is at the bottom of the primary switch 
chamber (outside of the transformer). 

 

 

 

S e c t i o n  R :  R e f e r e n c e  

 

R1 “NCS Transmitter Kit Installation Instruction,” Document No. DG2000KT1CM22, Rev No. 2, DigitalGrid, 
11/4/2004 

R2 “NCS Transmitter Kit Installation Instruction,” Document No. DG2000KT1MG8/9, Rev No. 3, DigitalGrid, 
3/16/2005 

R3 NTP-80, Network Protector Fusing, Lead Sizes and Relays; SCL Network Construction Guideline 

R4 NTP-122, Hazeltine Model 2778 Transmitter Installation, Type “O3”; SCL Network Construction Guideline 

R5 Vendor communication, Tim MacCormac, DigitalGrid, 8307 Six Forks Road, Suite No. 107, Raleigh, North 
Carolina 27615, 919-844-4866, 9/4/2007 
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1.  Working Clearances:  
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1.1 Six inches minimum clearance from top 
terminal spades to vault, ceiling or other 
obstructions. 

1.2 Six inches minimum clearance from bottom 
terminal spades to vault floor, ground bus or 
ground conductor. 

1.3 Five feet minimum clearance in front of BTS 
door. 

1.4 Three feet minimum clearance from BTS 
switch handle to side. 

1.5 Two feet minimum clearance from BTS door 
hinges to side. 

2.  Terminat ion:  

2.1 Unless otherwise instructed, terminate bus 
ties on system side of BTS terminals using 
either cable-to-bus or cable-to-cable limiters. 
(NSV-30) 

2.2 Insulate terminations. (NTP-110) 

2.3 Rack cables connected to the bottom 
terminals to clear the area in front of the BTS. 

2.4 Ground case with 500 kcmil copper.  Use 
contact sealant Stock No. 725696 for Cu to 
Steel connection. (NSV-30) 

2.5 Install indicator lights according to NCB-130. 
 

Figure 1, Types of Connection 

 
 
 
 

Back-to-Back 
  
 Horizontal - Standard 
 
 
  
 011363 
 671375 
 
 
 

Horizontal – 90 
  Vertical 
 

Figure 2, Bus Tie Switch - Plan View 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Figure 3, Bus Tie Switch - Front View 
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Figure 4, Bus Tie Switch Mounting 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Left Side View 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 T op View 
 BT S Terminal 
 Connector 
 
 
 
 
 
 
 
 
 
 
 
 

 

Front View 

 
 

3.  Bus Tie Sw itch Mount ing Notes 

3.1 Mount BTS on solid concrete wall. 

3.2 Terminal spades can be rotated as desired. 

3.3 Use stud to flat straight terminal for middle 
studs. 

3.4 Use stud to flat 90 degree terminal for left 
and right studs. 

3.5 One stud to flat terminal connector can hold 
4 bus tie cables connected back-to-back. 

3.6 BTS 800A to 1875A have 1-1/2” – 12 stud 
terminals.  BTS 2000A to 4500A have 3” – 
12 stud terminals. 

 

 

 

 

 

 

4 .  Mater ia l  L ist  

Item Quantity Description 
Stock 
Number 

1 1 BUS TIE SWITCH, 2825 Amp 

BUS TIE SWITCH, 1875 Amp 

335207 

335205 

2 4 ANCHOR STUD BOLT, 
5/8˝ X 6˝ 

780145 

3 4 WASHER, 5/8˝ round, 
galvanized 

585030 

4 2 TERMINAL, Stud to Flat, 
Straight, 1-1/2˝ - 12 

671372 

 2 TERMINAL, Stud to Flat, 
Straight, 3˝ - 12 

671415 

5 4 TERMINAL, Stud to Flat, 90°, 
1-1/2˝ - 12 

671375 

 4 TERMINAL, Stud to Flat, 90°, 
3˝ - 12 

011363 
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Figure 1. 
 

See sections 1 and 2 for encasement and backfill exceptions for service conduits. 
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1.  Encasement 

Only red, high strength, fluidized thermal backfill 
(FTB) (a concrete material specifically designed to 
allow maximum heat dissipation), is to be used in the 
Network Area for encasing conduit except for 
customer service conduit (see below).  A form of FTB 
is also required to backfill around encased conduit.  
Please see Material Standard 7150.00 for information 
on FTB.  Sand is not permitted for these Network 
System applications.  See section 2 on backfill. 
Red Dye:  All concrete encasement within the 
Network shall be red concrete.  Red dye shall be 
added to all encasement mixes at a rate of 4 pounds 
per yard. 
Placing FTB Concrete:  Place the FTB and vibrate to 
eliminate voids, taking care not to puncture, deform or 
float the conduit.  As concrete heat expands the 
conduit, start placing the FTB encasement from the 
middle of the run and work out both ways or start from 
one end and continue to the other end. 
Cure Time:  Wait 48 hours before backfilling and 
pulling cable. 
Sealing FTB Concrete:  After the FTB has set, and 
to prevent dehydration of the FTB concrete, seal the 
surface with either Hunt Process Sealer or low 
strength, fluidized thermal backfill material (see next 
section). 
Customer Service Conduit:  Concrete for customer 
service conduit encasement within the Network shall 
be class 5, manufactured with 3/8 inches minus gravel 
and with 1-1/2 fluid ounces of “Sika AER” air 
entraining agent per sack of cement and sufficient 
water to produce a slump of 4 to 6 inches.  Red dye 
shall be added to the concrete mix at a rate of 4 
pounds per yard. 

2.  Backf i l l  

Within the Network area all backfill (except around 
customer service conduit) shall be fluidized thermal 
backfill (FTB) or as directed by the City Light 
engineer.   
FTB is the standard City Light backfill product.  Refer 
to Material Standard 7150.00 and section 1, above. 
Controlled density fill (CDF) can be used for backfill 
around customer service conduit encasement only.  
FTB is not required for backfill around customer 
service conduit installations. 

3.  Locat ion and Depth 

See the City of Seattle Standard Plan No. 030 for 
location and depth of ducts and services in public 
right-of-way (Seattle City limits). 

4.  Trench Construct ion 

 Depth and Grade:  Excavate trench to proper depth 
and grade.  Minimum grade shall be plus or minus 3 
inches per 100 feet for drainage between terminations.  
Vertical changes in grade (slope) shall be constructed 
with a minimum bend radius of 10 feet  The maximum 
grade for temporarily sand-encased conduit shall not 
exceed 10% (see Temporary Terminating, Section 
10). 

 Shoring Plywood:  Remove all plywood and other 
shoring materials and structures from the trench prior 
to encasement to allow maximum heat dissipation 
from conduits. 

5.  Clearances 

Between street intersections, concrete conduit 
encasements shall be a minimum of 3 feet below the 
finished grade or the street level.  Within street 
intersections, the depth to the encasement shall be 4 
feet, minimum.  The maximum depth to the 
encasement shall be 6 feet.  Within the encasement, 
the top conduit shall be an additional minimum of 6 
inches below the top of the encasement. 
Encased conduit crossing power and communication 
ducts, sewer, storm and water mains (including 
hydrant laterals) shall have a 6-inch minimum 
clearance or be cushioned (supported) with Styrofoam 
or cushioning (support) acceptable to the utilities.  
Encased conduit crossing gas mains shall have a 12-
inch minimum clearance or be cushioned (supported) 
to the satisfaction of the utility.  Minimum vertical 
clearance from services shall be 3 inches unless 
modified otherwise by the owning utilities. 
Encased conduit parallel to water and high pressure 
gas mains shall have a 60-inch minimum clearance 
horizontal to the utility. 

6.  Duct  Size and Descript ion 

In the Network area, install 5-inch Schedule 40 PVC 
or IPS Standard fiberglass conduit in 20-foot lengths. 

 For fiberglass conduit use conduit with integral 
couplings with tri-seal gaskets on one end and where 
required join with matching IPS Standard couplings. 

 For Schedule 40 PVC conduit use straight-cut ends 
and join with injection molded couplings. 
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6.  Duct  Size and Descript ion, continued 
 

Item Quantity Description Stock No. 
Material 
Standard 

1 as required Conduit, Fiberglass, IPS Standard, 
integral couplings, tri-seal gasket 

734850 7025.05 

2 as required Couplings, Fiberglass, IPS Standard, 
integral couplings, tri-seal gasket 

734845 and 734855 (5°) 7025.05 

1a as required Conduit, PVC, Schedule 40 734524 thru 734530 and 010334 7015.05 

1b as required Conduit, PVC, Schedule 80 738740 thru 738746 and 010333 7020.05 

2a as required Couplings, standard end, PVC 734512 thru 734522 and 010343 7015.05 

2b as required End Bells, PVC 734944 thru 734949 and 010338 7345.7 

3 as required Spacers, plastic, non-metallic conduit 734669E thru 734692E and  
010446 and 010447 

7346.8 

4 as required Cement, PVC, solvent 726680 – 

5 as required Cable Protector 2˝  to  2-1/2˝ 731800E 7318.1 

   3˝  to  6˝ 731801E 7318.1 

 

7 .  Non-Transposi t ion 

Ducts should not be transposed between vaults 
unless it is absolutely unavoidable. 

8.  Pump Discharge Ducts in  the Netw ork 
Area 

On new installations in the Network area, two-2-inch 
ducts shall be included in the duct bank.  A locating 
signal wire shall be pulled into one of the 2-inch ducts 
as an aid in locating the duct bank.  The 2-inch ducts 
shall be terminated with a coupling to allow the 
possible connection of a pump discharge. 

9.  Communicat ion Equipment  

Optic Fiber in SCL Facilities:  SCL retains the 
ownership of all of its conduits and ducts.  SCL owns 
occupied and unoccupied conduits and also occupied 
and unoccupied innerducts installed within City Light 
owned power duct banks and conduits.  DoIT does 
not have authority to assign the use of SCL owned 
conduits, innerducts, duct banks or any SCL facilities.  
Any request for a fiber route must go through SCL 
Network Engineering.  SCL can deny use.  SCL can 
require the removal of existing fiber from SCL owned 
conduits, innerducts, or duct banks.  These 
requirements are a condition of use for parties pulling 
fiber optic cable into SCL facilities and are included in 
our use agreements. 

 Conduit Assignment:  In order to assure that there 
will always be at least two empty (spare) conduits left 
available for SCL use, all conduits under consideration 
must be proofed by crews.  Two SCL spare conduits 
must be identified by mandrelling to assure their 
availability and must be reserved for  

 SCL.  It must be assured that any conduit to be 
assigned for optic fiber is not required for SCL cable 
installation and is not reserved as SCL spare conduit. 

 Pulling Optic Fiber:  After two empty (spare) 
conduits have been identified by mandrelling and 
reserved for future SCL use, then, other available 
conduits (not necessary for projected SCL use) can be 
identified for pulling optic fiber.  After mandrelling, fiber 
can be pulled in.  See Construction Guideline NDK-40. 

 Splices:  No DoIT splices will be allowed inside SCL 
vaults. 

 Loops:  No DoIT service loops will be allowed inside 
SCL facilities. 

 Locating:  SCL requires that a ground wire or other 
suitable locating system be pulled in the same conduit 
as DoIT fiber. 

Communication Ducts in New Duct Bank 
Construction:  On all new underground installations 
of duct banks, two-3-inch ducts shall be included for 
communication uses.  The two communication ducts 
shall be placed at the top of the duct bank in all new 
public right-of-way runs.  The engineer will determine 
if the communication ducts are to be routed to new 
service locations.  See Section 11 on bends. 
Communication Duct Handholes:  Where possible, 
the two communications ducts shall be routed into 
separate 444 handholes to be placed in the vicinity of  
adjacent vaults.  Run communications ducts into the 
bottom of the handhole wall (see the drawing of 
typical handhole installations at the top of the page in  
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9.  Communicat ion Equipment , continued 

Construction Guideline NVH-50).  If possible, 
communication ducts and communication handholes 
(444, numbered “C-nnn”) should be placed in sidewalk 
areas (non-traffic bearing areas).  Do not install 
communication handholes in streets and alleys. 
Communication duct handholes shall be numbered 
with the “C” preface (C-nnn).   
Where communications ducts are running in concrete 
encased banks and are to be provided with separate 
communication handholes, the two 3-inch 
communication ducts will typically leave the 
encasement and enter their handholes without 
encasement protection. 
Communication Ducts in Network Vaults:  
Occasionally it may be necessary to run the 
communication ducts into existing vaults.  Where 
communication ducts are required to enter Network 
vaults, the ducts shall be routed into the vaults as high 
as possible to minimize interference with other 
cabling.  

10.  Duct  Terminat ion 

Ducts to be terminated in a vault, handhole, or 
manhole may either be individually grouted to the 
structure wall or a bank of ducts may be encased and 
recessed in the wall in a concrete envelope.  Inside 
vaults, encased duct terminations shall be set in a 
recessed window inside the vault wall.  Such concrete 
encasement shall be finished smooth on the inside of 
the window.  The duct window shall be recessed six 
inches within the vault wall.  All ducts shall be end 
belled flush with the recessed wall of the duct window.  
See Construction Guideline NDK-30.  The 2-inch 
Network ducts shall be endbelled with a coupling (see 
Section 8) to allow the possible connection of a pump 
discharge.  See plugging requirement in Section 16. 
 
Figure 10.1, Encased conduit temporary 
termination - trench 
 
 
 
 
 

Temporary Terminating:  If concrete encasement is 
to be temporarily terminated, i.e., overnight, then 
remove the sand fill and treated planks.  Install 
reinforcement steel whenever concrete placing is to 
be delayed beyond initial set of the in-place concrete. 

Encased Conduit Temporary Termination - 
Trench:  When sand backfill is used to finish 
temporary in-trench termination, extend conduit to 
within 3 inches of planks.  Cut conduit to length and 
finish each end for coupling.  See Figure 10.1. 

Concrete Encasement:  Install plastic end bells on 
all conduits.  Flush ok for Network service ducts.    
See Figure 10.2. 
 
Figure 10.2, Concrete encasement 
 

 

 

 

 

 

 

 

 

 

 

 

 

Cable Protector Marking:  Cable protectors, marked 
with the destination of the empty conduit, may be 
installed in the termination of empty conduits.  Use a 
permanent marking pen for marking the cable 
protector.  This is especially important for service or 
stubbed out conduits (i.e. those which do not go to 
another City Light vault). 
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10.  Duct  Terminat ion, continued 

Duct Numbering:  For field counting of ducts, count 
ducts running east and west, from north to south.  For 
ducts running north and south, count from west to 
east.  See Figure 10.3. 

 
Figure 10.3, Duct numbering 

 

 

 

 

 

 

 

 

 

 

 

11.  Change in  Direct ion 

For a horizontal change in direction, the conduit may 
be cold-formed at about 68°F to minimum bend radii 
of 20 feet for 4-inch conduit, 30 feet for 5-inch, and 36 
feet for 6 inches, provided the deflection does not  
exceed 15°.  For a horizontal change in direction 
exceeding 15°, the sweep shall be effected with a 
140-inch minimum radius bend of galvanized rigid 
steel conduit or fiberglass (RTRC); PVC conduit will 
not be allowed for system conduit bends.  PVC 
conduit bends are acceptable for service sweeps with 
the approval of the City Light engineer.  Steel bends 
shall be provided with PVC adapter couplings as 
required.  Any conduit run that requires more than the 
equivalent of two 90° bends needs to be approved by 
Seattle City Light Engineering.   
 
Minimum Horizontal Bend – Radius Options 

 
System Sweep, foot radius  

Conduit  
Diameter, 
in 

less than 15° 
deflection, 
cold form 
bending PVC, 
68°F 

more than 15° 
deflection, 
preformed 
steel or 
fiberglass 

service 
sweep, 
preformed 
steel or  
PVC 

3 – – 3 

4 20 – 4 

5 30 11.6 5 

6 36 – – 
 

In the Network areas, the installation of preformed 
small radius bends (5°, 22.5°, 45°, etc.) is expressly 
forbidden for any use except where specified by the 
engineer for service conduit.   
When duct runs change direction, the bend radii of the 
3-inch communication ducts in the duct run shall 
match the radii of the larger dimension ducts to avoid 
communication ducts overhanging the rest of the 
bank.  This may require special order 3-inch bends. 

12.  Spacers 

Spacers for conduit separation shall be plastic lock-
type of such configuration to give the required 
separation between conduit and earth as shown on 
the drawings.  Three-inch base spacers shall be used 
to obtain the 3-inch side cover under conduit.  (Base 
spacers may also be used to obtain 3-inch side cover 
of conduit in bends.)  Concrete or wood blocking of 2-
inch nominal thickness and twice the area of the foot 
of the base spacer shall be provided under base 
spacers.  See Material Standard 7346.8. 

13.  Conduits Enter ing Vaul t  

All conduits shall enter vaults perpendicular to vault 
walls.  When two sets of conduits enter horizontally 
and at right angles to each other in the same corner of 
a vault, manhole or handhole, they shall enter at 
different elevations, i.e., one shall be vertically offset 
to the other.  The encased conduit shall terminate to 
1/2 inches of perpendicular, horizontal and vertical, for 
the 2 feet of minimum concrete encasement.  

14.  Mandrel ing 

Conduit bends shall be mandrelled prior to placement 
and encasement.  After the concrete is placed the 
entire run shall be cleaned and mandrelled.  
Mandreling shall be done in the presence of an SCL 
inspector.  See Construction Guideline NDK-40. 

15.  Water  Jet  Cleaning 

Conduit runs of 5 inches or larger shall be flushed with 
a water jet type system such as the “Jet Rodder” 
equipment.  Completion subject to SCL inspector’s 
approval.  See Construction Guideline NDK-40. 

16.  Plugs 

After cleaning and mandreling, each conduit shall be 
plugged with plugs of the type and manufacturer 
specified in Seattle City Light Material Standard 
7345.7. 

17.  Detectable Underground Marking Tape 

Install 3-inch wide red detectable underground 
marking tape, Stock No. 736800, on top of duct bank 
and also above any direct-buried cables or conduits. 
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R E I N F O R C E M E N T  O F  C O N C R E T E  E N C A S E D  D U C T  R U N S  

 

1. When the engineer determines that concrete encased 
duct runs need reinforcement, the reinforcement shall 
consist of #4 Grade 40 or Grade 60 deformed bars 
placed longitudinally in the duct run and tied with #3 
closed stirrup at 18 inches on center.  All reinforcing shall 
conform to ASTM Specification A 615-82. 

2. The number of longitudinal bars per duct section shall 
be the next highest even number to that number 
determined by the equation N = 0. 12 (W+D) - 0.72, 
where N = number of bars, W = width of duct, and D = 
depth of duct envelope in inches. 

3. The first four bars shall be placed in the corners of the 
concrete envelope.  All bars thereafter shall be equally 
spaced between the corner bars.  The longitudinal bars 
shall have a minimum of 2 inches of concrete cover.  
Minimum splice length for #3 and #4 bars shall be 12 
inches.  Longitudinal splices are to be staggered 6 
inches or increase overlap to 18 inches.  Rebar shall be 
embedded in vault structure around duct penetration. 

4. Red dye shall be added to the concrete mix at the rate of 
4 pounds per yard. 

 

 

5. Example:  Assume duct envelope is 17 inches wide and 43 inches deep 
  N = 0.12 (17 + 43) - 0.72 = 0.12 (60) - 0.72 = 7.20 - 0.72 = 6.48 
  Use 8 - #4 bars 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¥ overpour shall not exceed 6 inches 
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TERMINATION of EXISTING DUCTS
in NEW VAULTS or MANHOLES

When enlarging or installing new manholes and/or vaults, all existing ducts shall be terminated in the new
structure using the appropriate method of the following three.  This shall apply to all ducts unless noted
otherwise.  In all cases 6 each 1/2" steel rebars shall be located as shown and terminated 3" from the face of the
wall.  On new installations, one additional 4” duct for fiber optics shall be included in the duct bank.  In the
network area, ducts shall be terminated in an 8” window 45° to the inside of the vault.  On new installations in
the network area, two additional 2” ducts shall be included in the duct bank.  A system neutral shall be pulled
into one of the 2” ducts and connected to ground as an aid in locating the duct bank.

1. ROUND DUCTS:  The ducts, regardless of the material, shall be cut back to allow for installation of the
vault and later extended into the structure.  The extension shall be encased in a minimum of 2" of
concrete.  All ducts shall be end belled flush with the inside wall of the structure.  The 2” duct shall be end
belled with a coupling.  This is to allow the possible connection of a pump discharge The existing duct
encasement shall be painted with undiluted polyvinyl acetate bonding agent, "Weldcrete",  prior to pouring
the new concrete.

2. SQUARE TILE DUCTS:  The existing ducts shall be cut square with the inside wall of the structure and
shall be beveled by grinding  and/or adding grout to form a bevel.

SQUARE TILE DUCTS ALTERNATE:  (Only with the written approval of the Network Engineering
Manager).  The ducts shall be removed back to the next joint (minimum of 24") and a square-to-
round adapter (City Light Stock number 734565) installed.  Extend the (now) round ducts into the
structure and install end bells and encasement as for round ducts.  The spacing at the structure wall
shall be 2”.

3. DUCTS WITH EXISTING CABLES:  When existing cables cannot be removed, square-tile ducts may be
cut flush with the inside wall or; if converted to round ducts the extension may be split lengthwise and
securely wired together over the cables prior to encasing them in concrete.  The joint shall be taped to
prevent concrete entrance into the duct.

4. EMPTY DUCTS: Cable protectors, marked with the destination of the empty conduit, may be installed in
the termination of empty conduits.  Use a permanent marking pen.  This is especially important for service
or stubbed out conduits  (i.e. those which do not go to a City Light vault).

5. NON-TRANSPOSITION:  Ducts should not be transposed between vaults unless it is absolutely
unavoidable.
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M A N D R E L I N G  A N D  C L E A N I N G  O F  D U C T S  A N D  C O N D U I T S

1. After the concrete has been poured or the trench backfilled over conduit each and every duct run and conduit shall be
tested for obstructions or flattening by pulling a non-flexible wood mandrel of appropriate size through the duct or conduit
within 5 days of installation.  If an obstruction is found in a duct or conduit, that section shall be replaced.

2. Cleaning ducts shall be performed by drawing a brush with stiff bristles and a swab through each duct and conduit to
make certain no foreign materials are left in the duct.

3. Conduit runs of 5 inches or larger shall be flushed with a water jet type system such as the “Jet Rodder” equipment.
Completion subject to SCL inspector’s approval.

4. Cleaning and mandreling operations may be performed simultaneously.

5. After cleaning and mandreling, each conduit shall have left in it a flat, pre-lubricated, polyester or Aramid pull tape of
2,500 lb. minimum tensile strength (Fibertek Inc. or equal; City Light Stock Nos. 012293 and 012480).  The pull tape shall
be printed with sequential footage markings.  Every conduit not part of a duct bank shall contain a 3-inch wide detectable
underground marking tape, red-colored, Reef Industries “Sentry Line” #42-0110 or Pro-Line Safety or equal (City Light
Stock No. 736800).

6. After cleaning and mandreling, each conduit shall be plugged with plugs of the type and manufacturer specified in Seattle
City Light Material Standard 7345.7.

7. Mandrel Sizes

Conduit
Size, in.

Mandrel
Diameter, in.

Mandrel
Length, in.

0-3/4 0.62 1.00
1 0.78 1.25
1-1/4 1.00 1.50
1-1/2 1.25 1.75
2 1.62 2.25
2-1/2 2.00 2.75
3 2.50 3.25
3-1/2 3.00 3.75
4 3.50 4.25
5 4.75 5.25
6 5.50 6.25

8. Typical Mandrel Configuration

Flexible Cutting Mandrel Wood Mandrel
Not for Proofing - for Cleaning Only
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ELECTRICAL CONDUIT  AND FACIL IT IES  IN  PUBLIC  R IGHTS-OF-WAY 
 
Figure 1, Minimum Spacing and Clearances 
Between SCL Vaults and Manholes and Other Installations 
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Figure 2, Minimum Spacing and Clearances 
Between SCL Conduits and Other Installations 
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Figure 3, Minimum Spacing and Clearances Between SCL Vaults and 
Manholes and Other Utility Conduits, Mains, Ducts and Pipes 
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1. Minimum Separation for Utilities and Structures 

 Provide minimum separation for City Light cable, 
conduit, manholes and vaults from other utilities or 
structures as follows unless parties concur in writing 
on lesser separations. 

 The separation between electrical power conduit and 
utilities such as telephone, cable TV, and fiber optic 
cable shall be 3 feet, minimum, measured in any 
direction, and shall be offset as much as possible so 
as to be separated from City Light conduit horizontally 
and not directly above.  The separation between 
electrical power conduit and structures such as 
roadway columns including footings shall be 3 feet, 
minimum, measured in any direction, unless parties 
concur on lesser separations.   

 City Light 115 or 230 kV transmission lines shall 
always require a minimum of 12 inches of vertical 
separation and 5 feet of parallel, horizontal separation 
from other facilities or in the case of steam lines or 
other heat sources, a minimum of 15 feet separation. 

 Overhead clearance above City Light underground 
vaults and manholes:  To allow crane access to City 
Light vaults and manholes for lowering and raising 
equipment, the minimum vertical height above the 
underground facilities, of overhead structures and any 
encumbrances, such as roadway columns, shall be 25 
feet. 

 During construction projects, installations of shoring, 
shoring piles and shoring lagging shall maintain a 
separation from City Light conduits, duct banks, vaults 
and manholes of no less than one foot for the duration 
of construction. 

 

 

Separation from SCL Facilities 
(None Directly Above Without Approval*): 

Non-SCL Utility or Structure Duct Banks 
115 or 230 kV 
Lines 

Vaults or 
Manholes 

Adjacent to 
Knockouts Ψ 

Water Manhole, Horizontal 03 ft 05 ft 03 ft 08 ft 

High Pressure Water Main, Vertical 12 in 12 in none* none* 

High Pressure Water Main, Horizontal (Parallel to HP Main) 05 ft 05 ft 05 ft 05 ft 

Other Water Pipe, Horizontal 03 ft 05 ft 03 ft 03 ft 

Sewer/Storm Service Manhole, Horizontal 03 ft 05 ft 03 ft 08 ft 

Sewer and Storm Water Main, Vertical 06 in 12 in none* none* 

Sewer and Storm Water Main, Horizontal (Parallel) 03 ft 05 ft 03 ft 03 ft 

SPU Storm Catch Basin, Horizontal 03 ft 05 ft 03 ft 05 ft 

Natural Gas Manhole, Horizontal 03 ft 05 ft 03 ft 08 ft 

High Pressure Gas Main, Vertical 06 in 12 in none* none* 

High Pressure Gas Main, Horizontal (Parallel) 03 ft 05 ft 03 ft 03 ft 

Other Gas Pipe, Horizontal 03 ft 05 ft 03 ft 03 ft 

Steam Manhole or Any Heat Source 15 ft 15 ft 15 ft 15 ft 

High Pressure Steam Log 15 ft 15 ft 15 ft 15 ft 

* No Installations Directly Above SCL Facilities Without SCL Engineering Approval!  See below for direction 
on exceptions. 

Ψ No utility handholes or other underground structures to be installed in the area outside and adjacent to knockouts 
that are within a City Light vault in a zone extending outward from the vault for 8 feet and wide enough to include 
one foot on each side of the knockouts.  This zone to be reserved for future extensions of City Light duct runs 
unless parties receive explicit permission from City Light Engineering. 
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1. Minimum Separation for Utilities and Structures, continued 
 

Separation from SCL Facilities 
(None Directly Above Without Approval*): 

Non-SCL Utility or Structure Duct Banks 
115 or 230 kV 
Lines 

Vaults or 
Manholes 

Adjacent to 
Knockouts Ψ 

Telephone, Cable TV or Fiber Optic Cable Manhole, Horz. 03 ft 05 ft 03 ft 08 ft 

Telephone, Cable TV or Fiber Optic Cable, Vertical 06 in 12 in none* none* 

Telephone, Cable TV or Fiber Optic Cable, Horizontal (Parallel) 03 ft 05 ft 03 ft 03 ft 

Fire Hydrants, Horizontal 06 in 05 ft 06 in 08 ft 

Street Curbing, Horizontal 12 in 05 ft 12 in – 

Building Footing, Horizontal 05 ft 05 ft 03 ft – 

Metro Buses and Strain Poles (OH Operation), Horizontal 05 ft 05 ft 05 ft – 

Concrete Support Column, Horizontal 03 ft 05 ft 03 ft 08 ft 

Concrete Support Column Footings, Horizontal 03 ft 05 ft 03 ft 08 ft 

Temporary Construction Shoring Piles, Horizontal 01 ft 01 ft 01 ft 01 ft 

* No Installations Directly Above Scl Facilities Without Scl Engineering Approval!  See below for direction on 
exceptions. 

Ψ No utility handholes or other underground structures to be installed in the area outside and adjacent to knockouts that 
are within a City Light vault in a zone extending outward from the vault for 8 feet and wide enough to include one foot 
on each side of the knockouts.  This zone to be reserved for future extensions of City Light duct runs unless parties 
receive explicit permission from City Light Engineering. 

Refer to Section 9. for Planting Clearances. 

 

 
 

2. Trench Design and Construction 

 All SCL transmission lines and all critical distribution 
lines, as determined by SCL, shall be designed using 
thermal resistivity soil studies. 

 The bottom of the trench shall be free of debris and 
fine graded by hand to remove sharp, embedded 
rocks and loose stones over 1/2 inch in size, or the 
trench shall be over-excavated and the over-
excavation replaced with bedding material to cover 
protruding rocks and stones by at least 2 inches.  The 
bottom shall be graded even. 

 Bedding shall be sand. 

 Spacers for conduit separation shall be plastic lock-
type placed 5 feet apart horizontally in both straight 
and bending sections of duct banks.  Two by four-inch 
(nominal) concrete or wood blocking, twice the area of 
the foot of the base spacer, shall be provided under 
base spacers.  See Construction Standard 2-11, 
Section 9. 

 Over conduit, place bedding material or a 2 inch layer 
of unsaturated excavated material selected to exclude 
all sharp rocks and stones over 1/2 inch in size.  
Around all telephone and television cables, place 
bedding material or select excavation material.  
Backfill conforming to this may be placed directly over 
conduit and all cables. 

 The trench depth between 20 inches and 30 inches is 
reserved for lateral services. 

 Cover over conduit and cables shall be measured 
from finished grade or top of curb, whichever is lower.  
If no curb, then measure from edge of pavement. 

 City of Seattle:  Location and depth of all conduit cuts 
and services shall conform to the Standard Plan For 
Construction or except as indicated on construction 
drawings.  Minimum Cover: 3 feet between street 
intersections; 4 feet at street intersections; and 
maximum depth, 6 feet.  See Page 6.  
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3. Duct Bank Depth 
 Normal minimum depth for SCL duct banks is 3 feet.  

Depth is measured from street grade to the top of the 
bank.  For non-standard installations where it may not 
be possible to achieve Guideline depth for SCL duct 
banks, additional protection is required.  The use of 
steel conduits and/or steel plating above the ducts 
may be used at the direction of SCL engineers in 
these situations.  SCL engineering approval is always 

required for non-standard depth placement.  With 
additional protection, SCL engineers have allowed a 
minimum depth of 24 inches for ducts containing less 
than 600 volts and 30 inches for ducts containing 
more than 600 volts.  Where it is necessary to place 
ducts deeper (e.g. deeper than 6 feet), installations 
shall be reviewed by SCL engineers to assure cable 
ampacity is not compromised.   

 

Figure 4, Primary and/or Secondary Conduit 
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4. Multiple Layers of Conduit 

 CAUTION!  On parallel runs a minimum of 6-inch 
separation is to be maintained horizontally from top to 
bottom of trench.  Utilities shall not be installed 
directly over each other (exceptions with SCL 
Engineering approval only). 

 For multiple layers of conduit, see Construction 
Standard U2-11, Network Construction Guideline 
NDK-10, and Material Standard 7150.00 that 
recommend or require fluidized thermal backfill (FTB) 
as concrete encasement.  Red dye shall be added to 
the encasement concrete mix at the rate of 4 pounds 
per yard.  An FTB mix is also recommended for 
backfill. 

5. For cable or conduit installation on private property, 
see Construction Guideline U12-1.4 / NDK-60.  

6. Bending of PVC conduit with heat (e.g., heat 
blankets or hot boxes) is prohibited.  See Construction 

Standard U2-11 Note 8, or in the Network area, 
Network Construction Guideline NDK-10 Note 10. 

7. Working Around City Light Cables And Conduits 

 During new construction around existing City Light 
cables and conduits, hand digging is required within 
the red, locate-lines until the duct banks are exposed.  
Use of an earth auger for construction will require 
case-by-case direct supervision by City Light.  During 
construction projects, installations of shoring, shoring 
piles and shoring lagging shall maintain a separation 
from City Light conduits, duct banks, vaults and 
manholes of no less than one foot for the duration of 
construction. 

8. Vaults Between Terminal Poles 

 All primary dips between two terminal poles, 
regardless of wire size, should have at least one vault 
installed in the run.  Exceptions should be engineered 
to assure ease of cable replacement or restoration.

 

 

9.  Planting Clearances 

Figure 5, Planting Clearances 
 

 Trees and other vegetation shall not be 
planted within 2 ft of SCL vaults and ducts 
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INSTALLATION DETAILS FOR UNDERGROUND SERVICES 
NONMETALLIC AND RIGID STEEL CONDUIT ON PRIVATE PROPERTY 

A. General 
1. No definite separation is required between power, telephone and CATV cables although 8” to 12” is 

advisable. 
2. All direct burial cables*, nonmetallic and rigid steel conduit for lateral service to private property from 

the distribution trench shall be 36” minimum below final grade in the public right-of-way.  All rules for 
material types, trench finish and backfill shall be as noted below. 

3. The bottom of the trench shall be free of debris and fine graded by hand to remove sharp embedded 
rocks and loose stones over 1/2”, or the trench shall be over-excavated and the over-excavation 
replaced with bedding material to cover protruding rocks and stones by at least 2”.  The bottom shall 
be graded even.  Bedding shall be sand.  Over conduit, place bedding material or a 2” layer of 
unsaturated excavated material selected to exclude all sharp rocks and stones over 1/2” size.  Around 
all telephone and television cables, place bedding material or select excavation material.  Backfill 
conforming to this may be placed directly over conduit and all cables. 

4. The customer is responsible for ensuring against entry of water into buildings, into or through service 
equipment, or other locations where entry of water could be considered a problem.  See the Seattle 
City Light “Requirements for Electrical Service Connection” manual for details. 

B. Nonmetallic Conduit on Private Property 
1. Minimum depth shall be 18” over nonmetallic conduit.  (36” for high voltage conduit — above 600 

volts) 
2. Conduit shall be PVC schedule 40 or other nonmetallic conduit approved for direct burial. 
3. Bending of PVC conduit with heat (e.g., heat blankets or hot boxes) is prohibited.  See Construction 

Guideline U2-11 Note 8, or in the Network area, Network Construction Guideline NDK-10 Note 10. 
C. Rigid Steel Conduit on Private Property 

1. Minimum depth shall be 6” over rigid steel conduit.  (36” for high voltage conduit — above 600 volts) 
2. Conduit shall be rigid galvanized steel. 
3. Minimum bend radius shall be 3 feet for 3-inch conduit, 4 feet for 4-inch conduit, and 5 feet for 5-inch 

conduit. 
D. Direct Burial Cables on Private Property 

Not allowed for new permanent construction. 

Trenching Depths for Private Property 

575



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE
STANDARD  NUMBER:

PAGE:
SUPERCEDING:

EFFECTIVE DATE:

U7-10/NDK-70
1 of 2
October 11, 2004
December 1, 2004

STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

C O N D U I T  R I S E R S  O N  P O L E S

1. General Requirements
All conduits on poles shall be installed in a manner meeting the following requirements:
1.1. Minimum interference with pole and crossarm maintenance.
1.2. Maximum safety for lineworkers.
1.3 .Minimum interference with other utilities on the same pole.

2. Installation
Conduits on poles shall be installed as follows:
2.1. A single conduit smaller than 2  with conductors of less

than 750 volts potential may be placed directly on the
pole in the crotch of the crossarm (Fig. 2.1)

2.2. A single conduit 2  and larger, or one with conductors of
750 volts or more, shall be spaced out from the pole
face 4-1/2  and offset to give 1  clear space between the
conduit and the center line of the pole lead. (Fig. 2.2)

2.3. When two conduits are installed they shall be spaced out Figure 2.1
4-1/2  from the face of the pole and separated 2 ,
providing a clear space 1  on each side of the center line
of the pole lead. (Fig. 2.3)

Figure 2.2 Figure 2.3 Figure 2.4

2.4. It is preferable to limit the number of conduits to two on a pole, but if more than two are required, they
shall be installed as in Fig. 2.4. If two voltages are involved, the higher voltage shall be placed next to
the pole.

2.5. The conduit shall have a minimum of one support in each length of conduit.
2.6. On poles with existing conduits, new conduits shall be installed in accordance with this specification. If

it is practical, improve the existing conduit installations by moving the pole or conduits.
2.7. Where a telephone company terminal box interferes with conduit installation, Distribution Design will

make arrangements for its relocation.
2.8. For grounding details, see SCL Construction Guideline U7-10.9/NDK-120.
2.9. Maximum bracket length shall be 26 inches.  The number and size of conduits on a pole is strictly

limited to that which can be properly mounted with a 26-inch bracket.
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3. Material Requirements
The following material requirements apply to all conduit riser installations:
3.1. All conduit risers shall be Schedule 80 PVC or Rigid Steel conduit for the first 8-10 feet above the

ground line, and shall be Schedule 40 PVC rigid plastic conduit above 8-10 feet. See Construction
Guidelines U7-10.1/ NDK-80 and U7-10.2/NDK-90 for steel conduit installation.

3.2. Conduit spaced out from the pole shall be mounted using the following brackets and straps.

Figure 3.1 Figure 3.2

Rigid Plastic Conduit PVC

Conduit Size,
Inches

Schedule 40
Stock No.

Schedule 80
Stock No.

Adapter Coupling
Plastic to Metal Strap

0-3/4 734526 – 734540 –
1 734527 – 734541 689760E
1-1/4 734528 – 734542 689761E
1-1/2 734529 738740 734543 689762E
2 734530 738741 734544 689764E
2-1/2 734531 738742 734545 689766E
3 734532 738743 734537 689768E
3-1/2 734533 738744 734538 689770E
4 734523 738745 734539 689772E
5 734524 DO NOT USE 734536 689774E

4. Installation of Conduit Support Bracket, with or without a Brace
Install bracket brace for use at top of first 10 ft. length of rigid steel or schedule 80 PVC conduit.

Conduit Support Bracket
Stock No.

Length, Inches Pole Riser, With Brace Pole Riser, Without Brace

10-1/2 686792E 686784E
12-1/2 686794E 686786E
18 686796E 686790E
26 012330 –

Reference:  SCL Material Standard 6867.5
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C O N D U I T  R I S E R  -  6 0 0  V O L T S  P O L E  B A S E  D E T A I L  
 
 
 
 
 
 
 
 

PVC schedule 80 conduit bend is allowed 
only if there are no more than 225 degrees 
in bends in the conduit run between access 
points and if the conduit run does not 
exceed 150 feet in length. 

 

 

 

 
 

Item Quantity Description Stock No. 
1 As required CONDUIT, Rigid Steel or 734740 thru 734747 
  CONDUIT, PVC, Schedule 80 738740 thru 738745 
2 As required COUPLING, Rigid Steel conduit 731095 thru 731102 
3 As required ADAPTER, PVC to Steel 734536 thru 734539 & 

734543 thru 734545 
4 As required CONDUIT, PVC Schedule 40 734529 thru 734533 & 

734524 and 734523 
5 1 ELBOW, Rigid Steel Conduit 734808 thru 734810 & 

734820 thru 734824 
6 As required TAPE, Pipe Wrap, vinyl 736730 
7 As required COUPLING, PVC conduit, Schedule 40/80 734516 thru 734522 
8 1 ELBOW, PVC schedule 80 Conduit not in stock 

 

Notes: 
A. Before excavation is made at base of pole, the pole shall be temporarily guyed. 
B. See Construction Standard U7-10/NDK-70 for conduit riser details. 
C. See Construction Standard U7-10.9/NDK-120 for grounding detail, steel conduit only. 
D. For pole designation or location of conduit on pole, call Seattle City Light: 
  north of Denny Way: (206) 615-0600 
  south of Denny Way: (206) 386-4200 
E. Conduit bend radius shall be: 24″ for conduit sizes 2-1/2″ or smaller. 
  36″ for conduit sizes 3″ or larger. 
F. Do not use 5″ Schedule 80 PVC conduit or elbow. 
G. After installation, backfill and firmly compact around the pole, bend and riser in accordance with 2005 City of  

Seattle Standard Specification 2-09.3(1) E. 
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P R I M A R Y  C O N D U I T  R I S E R  P O L E  B A S E  D E T A I L  
 

S t e e l  E l b o w  
Notes for Steel Elbow Installations Only: 

See page 2 for Schedule 80 PVC Elbow 
A. First ten feet only of conduit up the pole shall be rigid 

steel unless otherwise specified by Seattle City Light 
engineer. 

B. Tape conduit 8″ above to 8″ below ground line (steel 
conduit only). 

C. Before excavating at pole base, the pole shall be 
temporarily guyed. 

D. See Construction Guideline U7-10/NDK-70 for conduit 
riser details. 

E. See Construction Guideline U7-10.9/NDK-120 for 
grounding detail, steel conduit only. 

F. Do not use 5″ Schedule 80 conduit. 
G. For pole designation or location of conduit on pole, call 

Seattle City Light: 
  north of Denny Way: (206) 615-0600  
  south of Denny Way: (206) 386-4200 
H. After installation, backfill and firmly compact around the 

pole, bend and riser in accordance with 2005 City of 
Seattle Standard Specification 2-09.3 (1) E. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Material List – Steel Elbow 
Stock Number 

Item Quantity Description 3-inch 4-inch 5-inch 
1 as required CONDUIT, Rigid Steel 734743 734745 734747 

  or CONDUIT, PVC Schedule 80 738743 738745 – 

2 as required COUPLING, Rigid Steel Conduit 731098 731100 731102 

3 as required CONDUIT ADAPTER, PVC to Steel 734537 734539 734536 

4 as required TAPE, Pipe Wrap, PVC, 2″ X 10 mil 736730 736730 736730 

5 as required ELBOW, Rigid Steel 734822 734824 734826 

6 as required CONDUIT, PVC Schedule 40 734532 734523 734524 
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S c h e d u l e  8 0  P V C  E l b o w  
 
Notes for Schedule 80 PVC Elbow Installations Only: 

See page 1 for Steel Elbow 
A. Only first ten feet of conduit up the pole shall be 

rigid steel unless otherwise specified by Seattle 
City Light engineer. 

B. Before excavating at pole base, the pole shall be 
temporarily guyed. 

C. See Construction Guideline U7-10/NDK-70 for 
conduit riser details. 

D. Do not use 5″ Schedule 80 conduit or elbow. 
E. For pole designation or location of conduit on pole, call 

Seattle City Light: 
  north of Denny Way: (206) 615-0600  
  south of Denny Way: (206) 386-4200 
F. After installation, backfill and firmly compact around 

the pole, bend and riser in accordance with 2005 City 
of Seattle Standard Specification 2-09.3 (1) E. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Material List – Schedule 80 PVC Elbow 
Stock No.  

Item Quantity Description 3-inch 4-inch 
1 as required CONDUIT, Rigid Steel 734743 734745 

  or CONDUIT, PVC Schedule 80 738743 738745 

3 as required COUPLING, Adapter, PVC to Steel 734537 734539 

5 as required ELBOW, PVC, Schedule 80 non-stock non-stock 

6 as required CONDUIT, PVC Schedule 40 734532 734523 
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CABLE IDENTIFICATION

1. Each conduit shall be identified to indicate the following:
A. Terminal Pole Number.
B. Cable Destination (service address)

(handhole or vault number)
(If cable dips underground directly to another terminal pole,
then “26 kV DIP” should be indicated).

C. Feeder or cable number.

2. Use reflective silver on black adhesive back lettering. Use 1-5/8” high letters & numerals for terminal pole
number.  Use 3/4” high letters & numerals for cable destination and feeder or cable number.

3. Machines for making the adhesive labels are located at North Service Center, South Service Center and the
Transformer Shop.

4. Clean surface of conduit with rag and Citra-Safe cleaner (Stock No. 726156).

5. Face tag away from pole and apply with caution to avoid bubbling.

581



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE
STANDARD NUMBER:

PAGE:
SUPERCEDING:

EFFECTIVE DATE:

U7-10.9/NDK-120
1 of 2
September 23, 2002
December 1, 2004

STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

G R O U N D I N G  C O N D U I T  R I S E R S  O N  P O L E S

Stee l  or  Schedule  80  PVC Elbow and Stee l  Condui t ,  F i rs t  10  Feet

Steel Conduit Notes:
A. Rigid steel conduit shall be grounded

just below the top coupling,
approximately 8΄ to 10΄ above ground,
as shown.

B. When more than one rigid steel conduit
is installed on a pole, one conduit shall
be grounded as shown.  The conduit
supports and straps shall serve as a
bonding device between the steel
conduits.

C. Connect conduit and pole ground to
secondary or service neutral.

D. For standard pole grounding, see
Construction Guideline D16-2.

E. See U7-10.2/NDK-90 for primary
conduit riser pole base detail.

F. See U7-10/NDK-70 for conduit risers
on poles.

G. All equipment grounds shall be #4
copper, polyethylene insulated.

H. This grounding is required per NESC
Rule 360C.  See also NESC Rules 361
and 362.

Material List

Item Quantity Description Stock No.
Material
Standard

1 1 CONNECTOR, Conduit Grounding 676317 6763.1
2 1 CLAMP, Hose, stainless steel 676315E 6763.1
3 1 CONNECTOR, Split Bolt, #4 to #4 668864E 6688.7
4 3 ft. WIRE, #4 bare Cu., SD 610208 6102.2
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S t e e l  E l b o w  a n d  N o n - M e t a l i c  C o n d u i t ,  F i r s t  1 0  F e e t

Steel Elbow and Non-Metalic Conduit Notes:
A. Rigid steel conduit elbow shall be grounded below ground, as shown, and connect to secondary or

service neutral.
B. When multiple conduits are installed on the pole, all metallic conduit shall be grounded.
C. For standard pole grounding, see Construction Guideline D16-2.
D. All equipment grounds shall be #4 copper.
E. See U7-10.2/NDK-90 for primary conduit riser pole base detail.
F. See U7-10/NDK-70 for conduit risers on poles.
G. All equipment grounds shall be #4 copper, polyethylene insulated.

Material List

Item Quantity Description Stock No.
Material
Standard

1 As Required CLAMP, Conduit Grounding 3˝ 676285 6762.7
4˝ 676286
5˝ 676287

2 As Required WIRE, #4 Bare Cu, SD 610208 6102.2
3 As Required CONNECTOR, Compression, “C”, #4 to #4 677323E 6773.5
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SQUARE TILE DUCT REBUILD

Construction sequence
1. Saw cut entrance in vault wall for duct bank.
2. Fabricate plywood duct forms with taper to slide at least 2” inside existing clay tile duct bank and bring flush

to inside face of vault wall.  Apply a generous amount of form release to tapered duct forms before use.
3. Fabricate plywood spacer form with cutouts at each duct mouth with cutouts sized to match the inside

opening of the duct forms. Cutouts are to be separated from each other by 1-1/2” horizontally and
vertically. Install anchors in vault wall to bolt plywood spacer form in place.

4. Fabricate wood blocks to secure duct forms to plywood spacer form.
5. Provide #2 rebar for concrete envelope. Place wood forms around duct bank to provide 3” of concrete

cover on all sides.
6. Place concrete by hand using pea gravel mix.
7. Vibrate concrete into spaces between forms.
8. Leave forms in place for at least one week before removal.
9. Strip forms.  Grout and waterseal the vault penetration.

MATERIAL LIST
QTY DESCRIPTION STK NO.

As Reqd 1/2" Interior Plywood ----
As Reqd Form Release ----
As Reqd Concrete ----
As Reqd #2 Rebar, 1/4" Dia. ----

4 3/8" x 2-1/4" Stud 
Anchor Bolt 780103E

4 3/8" Nut 782984E
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INSULATION DETAIL FOR CITY LIGHT DUCT BANKS
THAT CROSS STEAM LINES

Notes:
1. Insulation is required when duct banks are above

or below steam lines.
2. New duct banks shall be built a minimum of 15

feet from any steam log.  In the event that a duct
bank and steam log must cross each other,
insulation shall be installed as detailed here.

3. Cross reference Network Construction Guidelines
NDK-10, NDK-30, NDK-40, and NDK-50.

4. The steam line insulation shall be designed to a
thermal resistivity at nominal temperature of
1,600° C·cm/W or higher and minimally not less
than 1,250° C·cm/W at pipe temperatures of
180° C.

5. Call Seattle Steam at 206-510-4748 for installation
lead-time.  All insulation to be installed by Seattle
Steam.  Lead-time for installation orders may

PLAN VIEW require up to two weeks.

ELEVATION
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Figure 1.  Vault Repaired with Epoxy Injection 
 
 
 

1. Scope 

This Guideline covers the inspection and repairs 
of cracks and/or spalling in precast vaults, 
manholes, and other similar structures. It shall 
apply to all new precast concrete vaults, 
manholes, and handholes with a dimension 
(length, width, depth) of 4 feet or more that are 
installed for use by Seattle City Light. 

2. Background 

A main source of strength in precast concrete 
structures is provided by the rebar (reinforcing 
steel).  The principal component of the reinforcing 
steel is iron which has a persistent tendency to 
return to its natural state, generally iron oxide, or 
rust.  Whenever an excessive amount of heat or 
moisture is present, the rebar will rust at a rapid 
rate.  The presence of admixtures, such as 
calcium chloride, and moisture increases the 
probability of rebar rusting. 

When the rebar rusts, it begins to lose strength, 
but more importantly the rust occupies a much 
greater volume than the iron from which it came.  
The rust exerts expansion pressures exceeding 
the ability of even the strongest concrete to resist.  
The result is cracking and, if corrosion continues, 
concrete will spall off.  Such spalling is frequently 
accompanied by leaching of rust to the concrete 
surface, leaving unsightly stains.  Remedial action 
must be taken so that progressive deterioration 
does not ultimately threaten the structure’s 
adequacy. 

As stated above, structures that have high 
humidity and excessive heat are very likely to 
eventually start to crack or spall. 

A spall is a fragment of concrete detached from 
the larger mass by a blow, by action of weather, or 
by pressure or expansion within the large mass.  
In the case of vaults, it is frequently caused by 
expansion that accompanies the corrosion of 
reinforcing steel. 
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3. Inspections 

3.1 Precast Vaults and Manholes (except 
Vault/Manhole roof) 

Cracks less than 0.012″ wide are not an 
immediate source of concern, unless there 
are multiple cracks in one area.  Cracks 
0.012″ wide or greater, or spalling 0.375″ 
deep or greater are of concern, especially in 
high moisture vaults or where excessive heat 
is present.  These cracks and spalls shall be 
repaired.  Any cracks or spalling that make 
the reinforcing steel visible shall be repaired 
immediately.  If a crack is 1/8″ (0.125″) wide 
or more, SCL Civil Engineering should be 
called to determine if the entire structure or 
roof should be replaced, or to provide 
detailed procedures for major repair. 

Generally, the precast manufacturer will look 
at the defect and provide an opinion 
regarding repair.  Precast vaults and 
manholes shall have the minimum concrete 
cover over rebar as specified in Table 3.1.  
Where insufficient concrete cover is found, 
the supplier should be notified.   

Table 3.1, Minimum Concrete Cover over 
Rebar 

Type of Rebar 
Minimum Depth 
of Cover, in. 

Main reinforcing steel 1-1/2 

Stirrups and Ties 1 

 

It should be noted that any structure under 
one year old (covered by warranty) that has 
cracks or spalling, as described in SCL 
Material Standard 7201.00, should 
immediately be brought to the attention of the 
manufacturer and installing contractor.   

Vaults being inspected should be tested by 
hammering the walls and roofs.  A hollow 
sound will indicate loose or delaminated 
concrete. 

3.1 Precast Vaults and Manholes (except 
Vault/Manhole roof), continued 

Prior to replacing any defective concrete, the 
manufacturer should be notified in order to 
determine if he is liable for any portion of the 
repair. 

3.2 Inspection – Vault/Manhole Roof  

Any cracks greater than 0.012″ are a concern 
when they appear in vault roof, especially if 
the roof is in a heavy traffic area.  The  

manufacturer and/or SCL Civil Engineering 
should be contacted for advice on 
replacement.  Cracks 0.062″ wide or greater 
in a vault roof indicate a faulty cover and 
require the replacement of the entire roof. 

4. Repair Procedure – Cracks 

4.1 General 

Cracks shall be repaired by injecting epoxy 
grout under pressure into the crack.  The 
procedure for preparation and application of 
the epoxy injection shall be in accordance 
with the epoxy manufacturer’s 
recommendations and as described below: 

a. Cracks to be filled shall be cleaned of dust, 
silt, and any other material that would impair 
bond of the epoxy to the concrete.  For small 
cracks, cleaning shall be done by 
vacuuming.  Large cracks may be blown out 
with compressed air. 

b. Suitable fixed injection ports shall be 
established along the cracks at intervals 
not less than the thickness of the concrete 
being injected.  At the end of a crack, the 
first port shall be about half this distance 
from the end. 

c. The surface of the crack between ports on 
both faces of the structure, if they are 
accessible, shall be sealed with tape or 
other temporary surface sealant which is 
capable of retaining the epoxy adhesive in 
the crack during pressure injection and until 
the epoxy has hardened.  Sealing tape 
and/or temporary surface sealant should 
remain in place until the epoxy has 
hardened. 

d. Epoxy adhesive shall be pumped into the 
cracks through the injection ports.  The 
pump, hose, injection gun, and 
appurtenances shall be capable of injecting 
the epoxy at a sufficient rate and pressure 
to completely fill all designated cracks.  The 
temperature of the concrete shall be not 
less than 45 deg F at the time the epoxy is 
injected. 

e. Before starting injection work and at hourly 
intervals during injection work, a sample of 
mixed epoxy shall be taken from the injection 
gun.  If these samples show any evidence of 
improper proportioning or mixing, injection 
work shall be suspended until the equipment 
or procedures are corrected. 
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4. Repair Procedure – Cracks 

4.1 General, continued 

f. The epoxy adhesive shall be forced in to 
the first port at one end of a crack until 
adhesive runs in substantial quantity from 
the next adjacent port.  The first port shall 
then be sealed and injection started at the 
next port where the epoxy has just begun to 
show.  Injection shall then continue from 
port to port in this manner until the crack is 
fully injected.  For slanting or vertical 
cracks, pumping shall start at the lower end 
of the crack and progress upward.  Where 
approximately vertical and horizontal cracks 
intersect, the vertical crack below the 
intersection shall be injected first.  For 
horizontal structural elements, the crack 
shall be injected from bottom of the 
element, filling upward.  

4.2 Injection Equipment 

a. Automatic pressure injection systems shall 
contain positive displacement pumps with 
variable feed rate to ensure components 
are mixed at the correct ratio. 

b. The recommended injection pressure for 
epoxy injection shall be 10 to 15 psi at the 
beginning of the injection at each injection 
location.  The pressure may be gradually 
increased to 20 to 25 psi if the injection 
progresses too slowly.  The maximum 
injection pressure shall not exceed  
75 psi.  

 For best results, it is recommended that low 
injection pressure, in the range of 10 to 25 
psi, and slower injection progressive speed 
be maintained at all times.  This can be 
verified with the use of a pressure gauge 
located on the discharge side of the mixer. 

c. Transparent reservoirs shall be used to verify 
that the ratio of the components mixed is in 
accordance with epoxy manufacturer’s 
recommendations.  Metering systems shall 
be used to ensure mixing accuracy is within 
2%. 

4.3 Material 

a. Epoxy shall be a two-component, waterproof 
system specifically manufactured for use in 
filling cracks by means of pressure injection.  
All epoxy resin shall conform to the 
requirements of the American Society for 
Testing and Materials (ASTM) Standard 
Specification for Epoxy Resin Base Bonding 
Systems, ASTM C 881-02. 

b. The following are approved epoxies and 
suppliers: 

Epoxies Manufacturer 

Ceilcote 747R 
Repair Grout 

Ceilcote, a division 
of International 
Protective Coatings

Sikadur 52 
Injection Resin 

Sika Corporation 

 

Other materials may be submitted for 
approval. 

 
 

5. Repair Procedure – Spalls 

5.1 Preparation 

a. Remove all loose material to sound concrete.  
The perimeter of the prepared area should 
have perpendicular edges with a minimum 
depth of 1/8″. 

b. Concrete shall be chipped to a minimum 
clearance of one inch all around corroded 
reinforcing bars.  The exposed bars shall be 
cleaned of corrosion. 

 

 

 

 

 

 

 

 

 

 
Figure 2.  Mortar Patch for Spall Repair 

c. Existing concrete surface at the repairing 
area shall be roughened to a minimum 
depth of 1/8″ prior to patching. 

d. If the diameter of the rebar is reduced by 
1/16″ or more, additional reinforcement 
shall be installed.  Precast manufacturers 
should be contacted for installation 
details. 

5.2 Patching 

Overhead grout patches shall be applied in 
layer not to exceed 1/2″ in thickness. 
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5. Repair Procedure – Spalls, continued 

5.3 Materials 

All material shall be applied in accordance 
with grout manufacturer’s recommendations.  

Nonshrink  
Grout Manufacturer 
Masterpatch 95 
Repair Mortar 

BASF 

Five-Star  
Nonshrink Grout 

Five Star 
Products, Inc. 

Sika Top 122 and 
123 Repair Mortars 

Sika 
Corporation 

Other Nonshrink grouts may be submitted for 
approval.  

6. Record of Repair 

Each area where Epoxy injection repair was done 
by the supplier/installing contractor shall be 
stamped with the label “Epoxy Injected, Inspected 
by Supplier/Installing contractor Name”.  

7. References 

224.IR-07;  “Causes, Evaluation, and Repair of 
Cracks in Concrete Structures”;  American 
Concrete Institute 

C881; “Standard Specification for Epoxy-Resin-Base 
Bonding Systems for Concrete”; ASTM; 2002 

Detter, Chris; SCL Standards Engineer, subject 
matter expert and originator for U2-6/NVH-20 
(chris.detter@seattle.gov) 

Ng, Sharon; SCL Senior Civil Engineer, subject 
matter expert for U2-6/NVH-20  
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T Y P I C A L  H A N D H O L E  W I T H  C O N D U I T  
Instal lat ion Detai ls -  Non-load Bearing 

 
Install handholes 1 inch above grade in backfill, aggregate, and planted areas; in paved areas, install 1/4-inch above grade. 

 
 
 
 
 

  Note: 
  See U2-14.1 for handhole 

location in public right-of-way.
Note:  Use a handhole 
larger than the 233 for 
4-8 position Blackburn 
connectors. 

 See U5-1.10/NCB-110 for 
splicing in handhole and 
direct burial cable 
installation. 

 
 
 
 
 
 

Note: 
For installations of 3- or 4-
six position Blackburns, or 
for 3-8 position BB, a 
maximum of one conduit 
sweep may enter under 
each side of a handhole. 
The sweep shall enter 9-
inches on-center from the 
end.  All other conduits shall 
enter the ends of the 
handhole.   

Stock 
Number Description 

See Matl. Std. for 
Approved 
Manufacturers 

720391 17˝ x 28˝ x 12˝ precast handhole with cover 7203.10 
720402 17˝ x 28˝ x 12˝ precast  extension 7203.10 
012660 17˝ x 28˝ galvanized, slip resistant cover 7203.10 
720393 17˝ x 30˝ x 12˝ or 24˝ - 26˝ composite handhole 7203.12 
720397 17˝ x 30˝ x 3/4˝ or 2˝ composite cover 7203.12 
720394 24˝ x 36˝ x 18˝ composite handhole 7203.12 
720399 24˝ x 36˝ x 2˝ or 3˝ composite cover 7203.12 
720388 24˝ x 36˝ x 36˝ precast handhole with cover 7203.08 
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SUMP INSTALLATION FOR EXISTING AND CAST-IN-PLACE VAULTS OR MANHOLES

Note: Concrete shall be poured to one inch above the bottom of precast handhole sump.  Paint outside of
sump polyvinyl acetate bonding agent, "weldcrete", prior to pouring the new concrete floor.  Vibrate or
thoroughly tamp concrete to assure a good bond and seal to precast sump and floor.  Smooth new concrete
edges to match existing floor.
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Figure 1, Typical Vault Installation 
Vault configurations vary.  Ring vaults are not acceptable in the Network area. 
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1.  Codes 

All work, including shoring and bracing, shall be in 
compliance with the latest editions of: 

1.1 State of Washington Department of Labor and 
Industries WAC Chapter 296-46B-450, 
“Equipment for General Use – Transformers and 
Transformer Vaults.”  

1.2 State of Washington Department of Labor and 
Industries Chapter 296-155 WAC "Safety 
Standards for Construction Work"  

1.3 Seattle Building Code Section 422 "Private and 
Utility Transformer Vaults" 

1.4 SDOT Director’s Rule 2004 – 02, “Street and 
Sidewalk Pavement Opening and Restoration 
Rules” 

2.  Excavat ion 

2.1 Excavate so there is 36 inches between ends 
and sides of vault and the vertical sides of 
excavation or shoring unless larger excavation is 
authorized by the Engineer.  

2.2 Remove shoring before backfilling.  

2.3 If excavation bottom is saturated prior to placing 
bedding material, then over-excavate area as 
directed by the Engineer and place cobbles (3-
inch to 8-inch stone — no broken concrete).  

3.  Bedding 

3.1 If excavation is not saturated prior to placing 
bedding material, compact bottom of excavation 
with two full compacting operations at right 
angles to each other with a mechanical 
compactor.  

3.2 Place a layer of crushed rock (1-1/4-inch minus), 
screed and compact to a minimum thickness of 4 
inches, and 1/2 inch to 1-1/2 inch sand to an 
even level surface.  

4.  Vaul t  Entrance 

4.1 Hatch 

4.1.1 For transformer vaults, the hatch shall 
be specified. 

4.1.2 Personnel hatches shall be 42 inches-
round. 

4.1.3 Covers for non-transformer vaults shall 
be H-20 solid unless otherwise 
specified.   

4.1.4 Entrance and transformer openings for 
future transformer vaults shall be 
covered with H-20 solid covers until the 
transformers are installed.   

4.1.5 Do not install hinged covers on 
permanent installations.  

4.1.6 All covers (other than vented grates) 
shall have a slip-resistant surface, 
which has been approved by City Light 
Standards. 

4.1.7 Where pulling problems are anticipated, 
such as pulling from both ends, it may 
be useful to design the vault with two 
hatches. 

4.2 Hatch Location 

4.2.1 Hatches shall not be in the gutter line or 
center of alley to protect electrical 
workers from surface water draining into 
the vault. 

4.2.2 Put hatch 18 inches minimum away 
from curb line.  

4.3 Hatch Relation to Vault Wall 

4.3.1 The edge of the hatch openings shall 
be 36 inches from any vault wall, 
minimum.  

4.3.2 Hatches shall be centered in vault 
ceiling if possible. 

4.4 Grade and Risers 

4.4.1 When adjusting the vault entrance to a 
sloping grade, install a sloping riser 
section and a poured-in-place collar.  
Do not use brick and mortar slope 
adjustments if possible.  Minimize the 
use of mortar adjustments and in no 
case shall the mortar thickness exceed 
one inch.  For in-street use, a properly 
engineered sloping riser section is 
required. 

4.4.2 Whenever the final grade of the hatch 
exceeds 10% (6 degree slope), the 
hinge side of the personnel hatch shall 
be located on the downhill side. 

4.4.3 Maximum slope of frame and grate shall 
not exceed 2 inches in 12 inches 
without permission of Engineer.  

4.4.4 Set on riser in one inch of mortar (1 part 
cement to three parts sand with 
polyvinyl acetate bonding agent).  

4.4.5 Where the riser section is specified at 
12 inches deep or more, order a length 
of Unistrut cast into the side wall of the 
riser. 

4.4.6 Adjust between 1/4 inch and 3/8 inch 
above grade to prevent water from 
entering vault, but not to cause a 
hazard.  Ramp concrete to top of frame 
for gradual transition.   
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4.  Vaul t  Entrance, continued 

4.5 Frame 

4.5.1 For transformer vaults the frame shall 
be specified. 

4.5.2 Frames shall be H-20+ (extra heavy) 
suitable for bus traffic and special 
applications. 

4.5.3 Concrete Collar.  In areas other than 
concrete, place square or rectangular 
collar around the frame.  Class 5 
concrete collar shall be a minimum of 6 
inches wide and a minimum of 6 inches 
thick.  Reinforce collar with #4 bar 
placed in midsection, joints overlapped. 

5.  Pul l ing I rons 

5.1 All pulling irons shall be stainless steel. 

5.2 All pulling irons shall be recessed; pulling irons in 
the vault floor shall be equipped with a flush 
removable cover. 

5.3 If the vault has more than one personnel hatch, 
place pulling irons beneath each personnel 
hatch. 

5.4 If a floor section seam is below the personnel 
hatch, place one pulling iron in each floor 
section. 

 

 

Figure 5.1, plan views 

 

 

 

 

 

 

 

 

 

 

 
 
 

Figure 5.2, elevation views 
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5.  Pul l ing I rons, continued 

5.5 Install pulling irons in the following locations: 

5.5.1 Each corner of the vault ceiling:  10,000 
lb. working tension (40,000 lb. ultimate). 

5.5.2 Each corner of the vault floor:  10,000 
lb. working tension (40,000 lb. ultimate) 

5.5.3 Below the personnel hatch:  10,000 lb. 
working tension (40,000 lb. ultimate). 

5.5.4 On each wall directly opposite a duct 
bank entry; place a pulling iron.  These 
pulling irons shall be below, but not 
more than 12 inches below, the duct 
bank on the opposite wall.  See 
illustration, above. 

5.6 Pulling irons installed in walls shall have their 
working tension ratings stamped on the wall near 
them.  Where possible, wall irons shall be rated 
at or above 10,000 pounds working tension. 

6.  Vaul t  Instal lat ion 

6.1 Vault Type 

6.1.1 Footprint:  No network vaults shall be 
specified smaller than 8 feet wide by 18 
feet long (the size of a ring vault).  
Vaults and other facilities should be 
built to dimensions large enough to 
accommodate projected needs and not 
to the absolute immediate minimum. 

 Below grade, cast-in-place, 
transformer vaults shall be 10 feet by 
20 feet, minimum.   

6.1.2 Precast, “Ring”, or “Section” vaults shall 
not be installed in network areas.   

6.1.3 Cable Accommodation:  Where 
transformer vaults are designed with 
primary cable conduits entering the 
vault side wall (90º to the length of the 
vault), add two feet to the width of the 
vault to allow extra distance between 
the cable penetration wall and the 
transformer.   

 Where vaults are designed for primary 
cables of 1,000 kcmil or greater, no 
vault shall be smaller than 10 feet wide 
by 18 feet long. 

6.1.4 Special Height Requirements:  To 
allow for setting transformers and 
network protectors, the height of vaults 
designed for 13 kV transformers shall 
be a minimum of 9 feet.  For 26 kV 
transformers, the height minimum shall 
be 10 feet. 

6.2 Setting Tolerances 

6.2.1 Horizontal twist, end-to-end:  ±1/8 inch 
per 12-inch length of vault.  

6.2.2 Vertical, end-to-end:  1/2-inch ± 1/4 inch 
(to insure proper drainage into sump). 

6.3 Vault Parts 

6.3.1 Do not install parts cracked or otherwise 
damaged so that watertightness may be 
impaired. 

6.3.2 Do not install parts cracked or otherwise 
damaged so that reinforcing is exposed. 

6.4 Depth 

The dimension from the vault top at the 
point of least depth to the pavement or 
ground above shall be as specified by 
Seattle City Light Work Order and/or 
construction drawings.  Any deviation from 
this specification shall have the prior 
approval of the Seattle City Light Engineer. 

6.5 Seal Mortar 

Place approximate 2-inch mortar fillets to 
seal out water at joints between vault top, 
cover slab, risers, and frame.  

6.6 Filling Spaces 

Fill spaces between ground rods and floor 
slab and other spaces through walls, tops 
and slabs with dry pack mortar mixed with 
“Weldcrete” polyvinyl acetate bonding agent 
in accordance with the manufacturer’s 
directions.  

6.7 Ladder 

Install a permanent ladder in the vault if the 
distance from the top of the grate to the 
vault floor exceeds 14 feet 5 inches.  See 
Seattle City Light Drawing D-28304. 

6.8 Wall Channels 

6.8.1 Three lengths of galvanized "C" channel 
shall be embedded flush in each wall.   

6.8.2 The end of the channel shall be 12 
inches from the corner or duct window, 
whichever is closer. 

6.8.3 The lowest channel length shall be 18 
inches above the vault floor.   

6.8.4 Channel spacing shall be 28-1/2 inches 
center-to-center starting from the 
bottom channel. 
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7.  Duct  Bank 

7.1 Engineers shall specify the locations where the 
duct bank enters the vault on the work order.  

7.2 Contractors/installers shall verify duct bank 
location before installation. 

7.3 Duct bank knockout locations shall be marked by 
concrete impression on the inside wall for 
identification.   

7.4 If possible, windows for duct runs on opposite walls 
shall be in alignment with each other so cable can 
be pulled through.   

7.5 The edge of the ducts shall be from 3 inches 
(preferred) to no more than 6 inches from corner 
wall.   

7.6 Duct runs that come in the same corner on 
adjacent walls shall be offset vertically so they 
don’t interfere with each other.   

7.7 Duct termination shall be recessed 6 inches with a 
45° angled window edge.  

8.  Sump and Sump Discharge 

8.1 Size and position the sump as necessary to leave 
room in the vault corners for pulling irons. 

8.2 Trench sumps shall be minimum 12 inches deep 
with flush galvanized cover grate. 

8.3 Locate sump at same end (below) as personnel 
hatch. 

8.4 See NVH-60 for sump pump discharge pipe 
installation. 

9.  Grounding Electrode System 

9.1 Grounding Electrode 

9.1.1 Install four 3/4-inch PVC schedule-40 
pipes, one in each corner for ground rod 
installation. Install an end cap on the 
inside, flush with the top of the floor; 
and on the outside, flush with the 
bottom of the floor. 

9.1.2 Install an 8 foot by 5/8 inch diameter, 
copper clad, steel ground rod in each 
corner of each vault in the provided 
PVC pipe. 

9.1.3 Install ground rods prior to placing roof 
section. 

9.2 Grounding Electrode Alternate 

9.2.1  Obtain approval for alternate from 
Seattle City Light engineer prior to bid.  

9.2.2  Drill two holes into each vault for cable 
entry. Drill each hole through vault on 
the same wall that the duct bank enters, 
above the water table if present. 

9.2.3  For each of the two grounding 
electrodes per vault, furnish and install 
50 feet of 250kcmil bare copper 
conductor laid approximately straight 
below the duct bank prior to pour. 
Provide additional conductor in order to 
route it from the duct bank, up through 
drilled hole in vault, and down to 
common grounding point within vault.  

9.2.4  At entry into vault, exothermically weld 
each conductor to eliminate air gaps 
between strands. Seal conductor’s entry 
into vault to prevent water intrusion.  

10.  Backf i l l  

Backfill with trench-type, controlled-density fill (CDF) 
that conforms to the City of Seattle Specification No. 9-
01.5.  Low-strength fluidized thermal backfill (FTB) that 
conforms to SCL Material Standard 7150.00 may be 
substituted with the permission of the engineer.  Place 
backfill so that no voids are left under the reinforcing 
ribs or riser sections.  

Low Strength (100 psi mix) Glacier Mix #0307 

Component Material Weight, lb/cu yd 

Medium Aggregate 1800 

Fine Aggregate (Sand) 1400 

Fly Ash “F” 280 

Cement (Portland Type I) 35 

Water 325 

11.  Vault  Damage 

Structurally damaged vaults shall be replaced or 
repaired.  If the vault is to be repaired then a 
Washington State licensed professional engineer shall 
certify that the vault meets the original structural 
design parameters.  For this Guideline, vaults with 
exposed rebar are considered to be damaged under 
any circumstances. 

12.  Proximity to Sew ers 

Vaults set within 5 feet 0 inches of, or over, sewers, will 
require replacement of the sewer pipe with ductile iron.  
The new ductile iron pipe must be placed beyond the 
vault at each end to a minimum of 3 feet 0 inches 
and/or into undisturbed soil to at least 2 feet 0 inches.  
Contractor shall do excavation, backfill, and 
restoration.  Installation of the pipe will be made by the 
Seattle Public Utilities Department.  
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13.  References:   

See Section 1 for code references 

7150.00; “Fluidized Thermal Backfills;” Material 
Standards; SCL 

Detter, Chris; SCL Standards Engineer, subject 
matter expert for NVH-80 
(chris.detter@seattle.gov) 

NCB-20; “Grounding Network System Transformer 
Vaults, Wet, Dry, or Spot – Copper Bus;” 
Construction Guideline; SCL 

NCB-30; “Grounding Network System – Wet Vault, 
Non-Transformer, One or Two 48-Inch Bus 
Bars;” Construction Guideline; SCL 

U2-11/NDK-10; “Installation of Nonmetallic Conduit, 
Concrete or CDF;” Construction Guideline; SCL 

U2-12/NVH-60; “Sump Pump Pipe Installation, Vaults 
and Manholes;” Construction Guideline; SCL 
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STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

M E T E R  L O C A T I O N  A N D  C O N D U I T  E N T R A N C E  D E T A I L S
F O R  S E C O N D A R Y  U N D E R G R O U N D  R E S I D E N T I A L  S E R V I C E

3 2 0  A M P  M A X I M U M

1. Manual bypass meter sockets are required.  320 class meter sockets may be used for services over 225
amperes and up to and including 400 amperes.

2. Approved meter sockets shall be installed on all residences in an accessible location either on an outside wall
or on a free-standing pedestal, in accordance with the City Light publication “Requirements for Electrical
Service Connection”.

3. Underground service conductors must be in either Schedule 40 PVC conduit or galvanized rigid steel conduit
as shown in the illustrations below.  Direct buried conductors are not allowed.

4. For aid in determining the proper type of meter socket and location, contact your City Light Customer Service
Representative at (206) 615-0600 north of Denny Way and (206) 386-4200 south of Denny Way.

W A L L  M O U N T

Typical Installation Surface Mount Alternate

598



SEATTLE CITY LIGHT

CONSTRUCTION GUIDELINE
STANDARD NUMBER:

PAGE:
SUPERCEDING:

EFFECTIVE DATE:

U12-1.3/NMT-10
2 of 2
September 20, 2004
June 20, 2005

5. The supply (line side) conductors to the meter socket shall be connected to the top terminals, and the load
conductors shall be connected to the bottom terminals.  The supply (line side) conduit shall enter through the
right or left knockout of the bottom of the meter socket.  Use of the center knockout for the line side conduit
shall not be permitted.  Load side wires shall enter through the side opposite to the line side and shall not
block the path of line side conductors.

6. See Construction Guideline U12-1.4/NDK-60 for trenching details for service conductors.

7. The customer is responsible for ensuring against entry of water into buildings, into or through service
equipment, or other locations where the entry of water could be considered a problem.  See the Seattle City
Light “Requirements for Electrical Service Connection” manual for details.

P E D E S T A L  M O U N T
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ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

METER SOCKET CONNECTIONS AND CONDUCTOR IDENTIFICATION
200 AMPERE MAXIMUM

3Ø 3-Wire 3Ø 4-Wire 3Ø 3-Wire
POWER LOAD LIGHT & POWER LOAD LOAD 120/208V

3Ø 4-Wire 3Ø 3-Wire 1Ø 3-Wire 1Ø 2-Wire
LIGHT & POWER LOAD POWER LOAD LOAD 120/240V LOAD 120

(grounded at one corner)
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Ted Allestad

METER BASE ARRANGEMENTS
Notes:

1. When nonmetallic conduit is used between C.T. can and meter socket, add 1 #12 or larger solid green wire for ground.
Applies to all “B” Figures.

2. When neutral is insulated, it shall be bonded to the socket.  All sockets shall be U.L. listed.  Applies to all Figures.
3. Circuit closing devices are not approved.  Applies to all Figures.
4. All 480V services 200 amps or less require a 200 amp continuous duty safety socket.
5. All commercial services 200 amps or less and under 300 volts require a continuous duty block bypass socket.
6. All Delta services (240/120V or 480/240V 3 phase 4 wire) up to 200 amps shall have the high leg on the right hand jaws

of the 7-terminal meter socket.   Applies to Figure 6A.
7. All residential 120/208V single phase services up to 400 amps shall have the 5th terminal at the 9 o’clock position, and

wired to the neutral in the meter socket.  Applies to Figure 2A.
8. All commercial 120/208V single phase services up to 200 amps shall have the 5th terminal at the 9 o’clock position, and

wired to the neutral in the meter socket.  Applies to Figure 5A.
9. All EUSERC requirements refer to the latest revisions of EUSERC documents. Typical EUSERC drawing number

10. C.T. secondary wire sizes increase for 50 feet and greater.
11. Block bypass sockets are recommended for all residential use.

Residential  Metering Requirements

Types of Service
Maximum Metering Capacity

Up to 400 Amp Metering Capacity Over 400 Amp

1 Ø 3W 120/240V

EUSERC Compliance
Fig. 1A EUSERC Dwg. F-1
Code 4 with EUSERC Dwg.
302A (up to 225 amps) or
302B (over 225 amps and up
to 400 amps).

Fig. 1B EUSERC Dwg. F-1
Code 6 with EUSERC Dwg.
339 (over 400 amps).

Fig. 1A

#12 AWG Cu
1 Black
1 Red

#10 AWG Cu
1 Black
1 Red
1 White

Fig. 1B

1 Ø 3W 120/208V

EUSERC Compliance
Fig. 2A EUSERC Dwg. F-1
Code 5A with EUSERC Dwg.
302A (up to 225 amps) or
302B (over 225 amps and up
to 400 amps).

Fig. 2B EUSERC Dwg. F-1
Code 8 (Code 15 Alternate)
with EUSERC Dwg. 339
(over 400 amps).

Fig. 2A

#12 AWG Cu
1 Black
1 Red

1 White

#10 AWG Cu
1 Black
1 Red

1 White

Fig. 2B
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Commercial Metering Requirements

Types of Service
Maximum Metering Capacity

Up to 200 Amp
Metering Capacity

Over 200 Amp

1 Ø 2W 120V
1 Ø 2W 277V

EUSERC Compliance
Fig.3A EUSERC Dwg. F-1 Code
4 with EUSERC Dwg. 302B (up
to 200 amps and 120 V) or Dwg.
305 (up to 200 amps and 277 V
or higher).

Fig. 3B EUSERC Dwg. F-1 Code
5A with EUSERC Dwg. 339 (over
200 amps).

120V 277V

Fig. 3A

#12 AWG Cu
1 Black
1 Red*

#10 AWG Cu
1 Black
1 White * White if 120V

Fig. 3B

1 Ø 3W 120/240V
1 Ø 3W 240/480V

EUSERC Compliance
Fig.4A EUSERC Dwg. F-1 Code
4 with EUSERC Dwg. 305 (up to
200 amps).

Fig. 4B EUSERC Dwg. F-1 Code
6 with EUSERC Dwg. 339 (over
200 amps).

120/240V 240/480V

Fig. 4A

#12 AWG Cu
1 Black
1 Red

#10 AWG Cu
1 Black
1 Red

1 White
Fig. 4B

1 Ø 3W 120/208V
1 Ø 3W 277/480V

EUSERC Compliance
Fig.5A EUSERC Dwg. F-1 Code
5A with EUSERC Dwg. 305 (up
to 200 amps).

Fig. 5B EUSERC Dwg. F-1 Code
8 (Code 15 Alternate) with
EUSERC Dwg. 339 (over 200
amps). 120/208V 277/480V

Fig. 5A

#12 AWG Cu
1 Black
1 Red

1 White

#10 AWG Cu
1 Black
1 Red

1 White

Fig. 5B

3 Ø 4W 208Y/120V
3 Ø 4W 240/120V delta
3 Ø 4W 240Y/138V
3 Ø 4W 480Y/277V
3 Ø 4W 480/240V delta

EUSERC Compliance
Fig.6A EUSERC Dwg. F-1 Code
7 with EUSERC Dwg. 305 (up to
200 amps).
Fig. 6B EUSERC Dwg. F-1
Code 13 (Code 15 Alternate)
with EUSERC Dwg. 339 (over
200 amps).

High leg on right-hand terminals if delta (orange).

208Y/120V, 240/120V delta, 480/277V, 480/240V delta
240Y/138V

Fig. 6A

#12 AWG Cu
1 Black
1 Red
1 Blue

1 White

#10 AWG Cu
1 Black
1 Red
1 Blue

1 White

Fig. 6B

602



dummy tab - front - LR   



dummy tab -  back - LR  



 

SEATTLE CITY LIGHT 

CONSTRUCTION GUIDELINE 

STANDARD NUMBER: 
PAGE: 

SUPERSEDING: 
EFFECTIVE DATE:

D16-2 
1 of 1 
September 23, 2002 
December 21, 2006 
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Chris Detter John Barnett Hardev Juj 

 

G R O U N D I N G  R O D  I N S T A L L A T I O N  

 
1. Material List 

Item Quantity Description 
Stock 
No. 

1 as required plastic moulding  
1/2″ X 8′ 

582060E 

2 as required moulding staples  
3/4″ X 2-3/4″ 

583200E 

3 as required #4 bare copper-clad 
steel conductor 

012702 

4 1 ground rod clamp 5/8″ 564012E 

5 1 ground rod 5/8″ X 8′ 564238E 
 

 
2. Procedure 

2.1 Ground Wire Moulding:  Moulding shall be installed 
over the ground wire to protect the lineworker, the wire 
and the public.  See Detail 1. 

 Extend the plastic moulding at least two inches below 
the ground line. 

2.2 Ground Wire:  The ground wire shall be one continuous 
length.  Insert ground wire from the bottom of the ground 
clamp and bend over the clamp before tightening.  
Connect to secondary or service neutral. 

 On the pole, place the ground wire in the quadrant 
between the pole face and the secondary or service 
neutral.  See Detail 1. 

2.3 Ground Rod:  Drive the ground rod in firm undisturbed 
earth.  See Detail 2. 

 
 
 
 

 

 

 

 

  Detail 1 Detail 2 
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P R E - C A S T  P A N E L  V A U L T  I N S T A L L A T I O N ,  G E N E R A L  
N O N - N E T W O R K  A R E A  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. Scope  

This Construction Standard covers installation of a 
panel vaults in the looped radial (non-Network) 
area.  It does not cover ring vault, poured in place, 
or in-building vault installations.  It does not cover 
panel vault installation in the SCL Network areas. 

2. Application 

A panel vault is used as a structure to pull electric 
high voltage cable and/ or to house utility 
electrical equipment below grade.   

This Standard is intended for use by contractors, 
SCL civil crews, SCL inspectors, and SCL design 
engineers for construction, inspection, and design. 

3. Material List 
 

Item Component Description Stock No. Quantity 

1 PANEL VAULT, including gasket and wall connection hardware special order 1 

2 GROUND ROD, 5/8 in diameter, 8 ft long 564238E 4 

3 BEDDING, 1-1/4 in crushed rock special order as needed 

4 CONTROLLED DENSITY FILL, trench backfill per City of Seattle 2005, 
Standard Specifications for Municipal Construction, Section 9-01.5 

special order as needed 

5 GROUT, non-shrink, 3000 psi min special order included with vault  
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4. Excavation, Trenching, and Shoring 

4.1 Work shall be done per the Washington 
Administrative Code, Chapter 296-155 Safety 
Standards for Construction Work. 

4.2 The depth of the excavation shall allow for the 
individual components of the vault to be lowered 
into place. 

4.3 A minimum clearance of 24 inches to 36 inches 
around the sidewalls of the vault is required for 
installation.   

4.4 The excavation hole must not contain water when 
setting the vault. 

4.5 Installations in poor soils may require special 
dewatering systems to avoid settlement of 
surrounding areas, including pavement, sidewalks 
and structures. 

4.6 Shoring: 

a. For projects installed by SCL:  the Civil 
Engineering group will provide shoring 
drawings.  If there are no utilities in the 
excavation area, shoring boxes may be 
used. 

b. For projects installed by a contractor:  the 
contractor’s licensed civil engineer will 
provide shoring design. 

5. Bedding 

5.1 The bedding material shall consist of 4 inches to 
12 inches of stable base material. 

5.2 If the excavation bottom is saturated prior to 
placing bedding material, then over-excavate 
area as directed by SCL engineer and place 
cobbles (3 inches to 8 inches stone – no broken 
concrete). 

5.3 If excavation is not saturated prior to placing 
bedding material, compact bottom of excavation 
with two full compacting operations at right angles 
to each other with a mechanical compactor. 

5.4 Place a layer of crushed rock, screed and 
compact to a minimum thickness of 4 inches, and 
use 1/2 inches to 1-1/2 inches sand to an even 
level surface. 

6. Setting 

6.1 General: First, the base section is lowered and 
leveled.  Each of the wall sections in lowered and 
assembled.  The seal surfaces between sections 
must be clean and the gaskets must be in place.  
The top ring is installed.  Finally the lid is lowered 
and leveled. 

6.2 Setting Tolerances: 

a. Horizontal twist, end-to-end: plus or 
minus 1/8 inch per 12 inch length of vault. 

b. Vertical, end-to-end: 1/2 inch plus or 
minus 1/4 inch (to insure proper drainage 
into sump). 

6.3 Install gaskets per manufacturer’s instructions. 

7. Knockouts 

7.1 Knockouts are provided in each of the four walls. 

7.2 For conduit entry core drill the knockout area as 
appropriate.  Knockouts should be removed per 
the SCL project specific drawing. 

7.3 Knockout penetrations shall be sealed to prevent 
water intrusion. 

8. Backfilling 

8.1 Fill around the vault should be of a good 
compacting material such as CDF or other 
approved material.  CDF shall be per City of 
Seattle - Standard Specifications for Municipal 
Construction.  Material containing large rocks or 
chunks or saturated soils are not acceptable. 

8.2 No voids shall remain between the external vault 
walls and the native soil of the excavation. 

8.3 Backfilling should not be done until vault is 
completely assembled, floor, sides, and top ring. 

8.4 Add the chosen backfill material evenly in 1 foot 
to 2 foot lifts to all sides of the vault.  Back fill 
should be compacted progressively from the 
bottom to the top surface, as needed. 

8.5 Remove shoring while backfilling. 

9. Grouting 

Apply to fill all voids in the joint being sealed to prevent 
water intrusion. 

10. Top Vault Section,  
Including Hatches and Doors 

10.1 Hatches and doors in the top section of the panel 
vault are project specific, including quantity and 
location. 

10.2 All hatches and doors in a sidewalk or other 
pedestrian traffic locations are required to have 
anti-skid surfaces. 
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11. Vault Grounding System 

11.1 Install four ground rods; one in each corner of the 
vault, in the PVC pipe installed by the vault 
manufacturer. 

11.2 The rods shall protrude approximately 6 inches 
above the finished floor. 

11.3 A driving head shall be used to prevent damage 
to the ground rod threads. 

11.4 The space between the rods and the floor shall 
be caulked and grouted to prevent the entrance 
of water. 

11.5 Test the resistance to ground; ground rods shall 
have a resistance to ground of 25 ohms or less.  
If the resistance exceeds 25 ohms, a SCL 
representative may ask for additional ground rods 
to be installed. 

11.6 Install ground rods prior to placing roof section. 

12. Proximity to Other Utility Installations 

Refer to SCL Construction Standard U2-10, “Electrical 
Conduit and Facilities in Public Rights-of-Way”, for 
required clearances to all utility conduits, mains, ducts, 
pipes and other installations. 

13. References 

“Safety Standards for Construction Work;” 
Washington Administrative Code, Chapter 296-155, 
Washington State 

“Controlled Density Fill —Trench Backfill”; Standard 
Specifications for Municipal Construction; Section 9-
01.5, City 
of Seattle; 2005 

“Vault Installation Instructions”; Utility Vault; 2006 

U2-10/NDK-50, “Electrical Conduit and Facilities in 
Public Rights-Of-Way”; Construction Standard; SCL 

Siddiqi, Uzma; SCL Standards Engineer, subject 
matter expert and originator of U2-22 (uzma.siddiqi@ 
seattle.gov)
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C A B L E  T A G G I N G  A N D  P H A S E  M A R K I N G S  
 

Identification tags are the primary means of identifying all cables in the field.  In order that these tags may be relied upon, they 
shall be fastened to each cable immediately after the cable is pulled in.  The tags, secured with tie straps, must be used on all 
27 kV concentric neutral cables.  Also, label customer’s cables indicating the customer’s side of the service termination point 
where the customer’s cables terminate. 

Tagging shall be as follows: 

1. Lettering on Yellow Plastic Tag:  The lettering shall be made with an Eagle “Marker 8835” felt-tip pen.  Cables shall 
be identified by descriptions similar to the following examples: 

SUBSTATION GETAWAY: F2634 LEG #3 TO V707  or  F2634 LEG #3 TO BUS B 
PRIMARY FEEDER: 26Cl23 LEG #3 TO V-707 
PRIMARY DISTRIBUTION: LEG #1 TO V-747 
SECONDARY: 5161 S. CRESTON 

 Note:  Only primary feeder cables are assigned identification numbers in the above.  Example:  26C123. 

2. Attachment:  The tags shall be secured with plastic tie straps. 

3. Phase Markings on new cables, primary and secondary, shall be made with bands of overlapping yellow plastic tape 
and placed around the appropriate cable jacket:   

Phase One:  One band 
Phase Two:  Two bands 
Phase Three:  Three bands 

4. Location:  Tags should be placed at all duct mouths and, if possible, also at a location so they can be read from the 
ladder.   

5. Service Termination Point:  Place tags on customer’s NEC cable on the customer’s side of the service termination 
point in service termination facilities.  SCL should never do work on equipment on the customer’s side of the termination 
point.  The label tag will typically read “customer owned.”  Examples of service termination points include  

Secondary spades on transformers on pads, in vaults, in handholes, and in fenced enclosures 
Multiple connectors in vaults, handholes, and terminal cans 
Bus bars in vaults and in cable-to-bus bar termination enclosures 

 

 
 
 
 
 
 
 

Slip plastic tie strap under one or two strands of the concentric neutral at each end. 
 

6. Material List 

Item Quantity Description Stock No. Material Standard 

1 as required TAPE, yellow marking 736776E 7367.5 

2 as required TAG, cable identification, yellow, plastic 735800E – 

3 as required STRAP, TIE, adjustable plastic 735806E 7358.1 
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standard 
id standard title 

handbook 
page

6775.10 Connector, "Wye", Compression - Copper 615

6871.3 Splices, 15 kV through 69 kV, Heat Shrinkable 624

7017.05 Directional Drilling Conduit System 626

7201.00 Acceptance Criteria for the installation of New Precast Concrete Distribution Facilities 628
 
 
Something missing?  Please let us know if something useful could be added to the next edition of the Network Crew 

Handbook. 
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C O N N E C T O R ,  “ W Y E , ”  C O M P R E S S I O N  -  C O P P E R  
 

1. General 

This specification is for copper compression connectors of the type shown in the drawings on pages 4 through 10.  They 
are intended for underground, medium voltage, primary cable splices insulated for 4-kV and greater.  The connectors may 
be either a one piece casting or a central casting with soldered on tube connectors.  The connectors shall be constructed 
and tested in accordance with the latest revisions of this specification. 

2. Material 

2.1 Connectors furnished in accordance with the provisions of this specification shall be made from materials conforming 
to the requirements of the Copper Development Association (CDA) Standards Handbook, Part 2, Alloy Data, 
Wrought Products; and Part 7, Alloy Data, Cast Copper and Copper Alloy Products. 

2.2 For cast copper products, the preferred alloy shall be CDA Alloy C81500.  The manufacturer may use a substitute 
alloy if authorization is obtained prior to beginning production.  Objective evidence indicating that the proposed alloy 
will provide a minimum conductivity of 75% IACS and contain a minimum of 98.0% copper as determined by chemical 
analysis must be submitted. 

2.3 For wrought products, those alloys specified by CDA Standards Handbook, Part 2, to provide a minimum 75% 
conductivity shall be acceptable. 

2.4 Aluminum bronze alloys are not acceptable. 

2.5 All current-carrying surfaces shall be tin-coated in accordance with ASTM B32, Grade Sn 60. 

2.6 The temper and ductility of the cable sockets shall be such as to permit soldering, indenting, squeezing, or rolling, as 
may be required for proper attachment without surface cracking or crazing. 

2.8 Central Cast With Soldered On Tube Connectors Only. 

• The cable sockets shall be made from seamless copper tubing or rod which will not lead to chemical or 
galvanic corrosion of the connectors. 

• The product used to join cast and wrought sections of these connectors, if required, shall provide electrical 
joint conductivity which does not degrade the performance of the connector. 

3. Construction 

3.1 The connector shall be symmetrical about the center axis except where one cable socket is smaller.  The smaller 
socket shall be located on the tap branch of the wye. 

3.2 Cable sockets shall have tapered ends with rounded edges, the slope of the taper being not greater than 12 from the 
connector axis. 

3.3 The fit of the cable sockets for the various sizes of cable shall be such as to facilitate installation and provide the 
required electrical and mechanical properties when properly indented or pressed on conductors that are within the 
allowable tolerance range. 

3.4 The body shall be cast to dimensions and tolerances that will preclude more than +1/32" variation in the cast and 
wrought portions of the assembly.  When legs have different diameters, the body shall be smoothly blended to avoid 
a step in excess of +1/32" in the connector at the solder joint or elsewhere. 

3.5 The dimensions and conformation shown in the drawings in this specification are considered optimum by Seattle City 
Light.  If the manufacturer produces a similar item designed for this application the dimensions of which do not vary 
by more than 10%, that item may be approved if it complies with all other requirements of this specification. 

4. Marking 

Each connector shall have permanent markings showing conductor size, tool, and die requirements, manufacturer's name 
or trademark, crimp locations, and the manufacturer's catalog number (if any) of the connector. 
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5. Performance Requirements 

A completed compression connection, indented or pressed in accordance with the manufacturer's instructions, shall 
provide electrical conduction equal to or greater than an equivalent length of uncut conductor when measured between 
points one-quarter-inch beyond each end of the connectors.  This test shall be performed using bare conductors. 

6. Tool-Die Requirements 

Stock 
Number 

Connector  
Main-Main-Tap 3/0 350 500 750 1000 

6775.10 
Page 
Number 

663506 3/0-3/0-3/0 U27RT #14 – – – – 3 

663524 350-350-3/0 U27RT #14 U31RT #18 – – – 3 

663530 350-350-350 – U31RT #18 – – – 4 

663538 500-500-3/0 U27RT #14 – U34RT #20 – – 4 

663544 500-500-500 – – U34RT #20 – – 5 

663559 750-750-350 – U31RT #18 – U39RT #24 – 5 

663561 750-750-750 – – – U39RT #24 – 6 

663562 1000-1000-350 – – – – P44RT 6 

663563 1000-1000-3/0 U27RT #14 – – – P44RT 7 

663564 1000-1000-500 – – U34RT #20 – P44RT 7 

663565 1000-750-750 – – – U39RT #24 P44RT 8 

010129 1000-1000-1000 – – – – P44RT 8 

663567 1000-750-350 – U31RT #18 – U39RT #24 P44RT 9 

 

7. Testing 

7.1 Seattle City Light reserves the right to test connectors supplied.  Testing may be nondestructive, destructive, and/or 
analytical and may include, but not be limited to, radiographic, metallurgical, or chemical methods. 

7.2 If testing is required, samples will be selected randomly in accordance with Mil-Std 105E, AQL 1.0, normal inspection 
Level 1.  If the sample selected is not found acceptable, the lot shall be rejected.  The manufacturer shall submit 
certified test reports from an independent testing laboratory indicating that a random sample of the replacement lot of 
new parts, taken in accordance with Mil-Std 105E, conforms with the requirements of this specification. 

7.3 Following receipt, evaluation, and approval of the test reports, the vendor will be authorized to ship the lot covered by 
test reports.  The vendor will provide positive identification for the parts tested and the test reports. 

7.4 The cost of any testing required to verify quality of the product as a result of a previous rejection shall be the 
responsibility of the manufacturer. 

8. Packaging and Shipping 

Connector shall be packed and shipped in such a manner as to protect the individual connector from damage during 
shipment.  Each shipping container shall be marked with the manufacturer's name, City Light Stock number and quantity 
of connectors contained. 

9. Stock Unit:  EA. 

10. Approved Manufacturer:  Gil’s Aluminum and Core Shop (Order by description) 
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0.5
+/-.031

0.75

1.75
TYP 3 PLCS

1.25 R

0.5 R
0.25 R TYP
3 PLCS

0.75 x 0.094
BOTH SIDES

10° +/- 2°
TYP 2 PLCS

5.25

+/- .125

+/- .125

+/- .063

+/- .125

+/- .031

663506
3/0-3/0-3/0

+/-.125

10° +/- 2°
+/- .1250.250 R TYP

BOTH SIDES

1000-1000-1000

3 PLCS

010129

TYP 2 PLCS
0.5 R

7.813

1.578
+/- .031 1.203

+/- .031

+/- .125
2.5

+/- .125

BOTH SIDES

1.5 x 0.156
+/- .063

1.609 R
+/- .125

TYP 3 PLCS

11. Figures, in order by stock number 
Figure 11.1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11.2 
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TYP 2 PLCS
+/- 2°

1.75 0.5

+/- .125
1.25 R

+/- .125

5.813

5.938

1.75

0.5
+/-.031

0.75
+/-.031

+/- .125

+/- .125
+/- .125

BLEND

0.938
+/-.031

0.688
+/-.031

10°
0.25 R TYP
3 PLCS +/- .125

0.5 R

+/- .063
0.875 x 0.125

BOTH SIDES

350-350-3/0
663524

TYP 2 PLCS

 
 

Figure 11.3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10°
TYP 2 PLCS

+/- 2°
+/- .1253 PLCS

0.25 R TYP 0.5 R

0.875 x 0.125

BOTH SIDES
+/- .063

1.75 0.5
+/- .125

1.25 R
+/- .125

5.875
+/- .125

350-350-350
663530

0.938
+/-.0310.688

+/-.031

TYP 3 PLCS

 
 

Figure 11.4 
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BOTH SIDES
+/- .063
1.0 x 0.125

0.25 R TYP
3 PLCS

1.75
+/- .125

0.5

1.25 R
+/- .125

BLEND

10°
TYP 2 PLCS

0.844
+/-.031 1.109

+/- .031

+/- 2°

0.75

0.5
+/-.031

+/- .031

6.063

6.125

+/- .125

+/- .125

TYP 2 PLCS500-500-3/0
663538

0.5 R
+/- .125

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TYP 2 PLCS
+/- 2°

1.25 R
+/- .125

3 PLCS
0.25 R TYP

1.0 x 0.125

BOTH SIDES
+/- .063

1.75
+/- .125

0.5

0.844
+/-.031 1.109

+/- .031

10°

6.125
+/- .125

TYP 3 PLCS

500-500-500
663544

+/- .125
0.5 R

 
 
 

Figure 11.6 
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Figure 11.7 

3 PLCS
0.25 R TYP

1.125 x 0.125
+/- .063
BOTH SIDES

+/- .125
2.0 0.5

10°
TYP 2 PLCS

1.313
1.031

+/-.031
+/- .031

+/- 2°

1.25 R
+/- .125

BLEND

6.5

6.875
+/- .125

+/- .125
+/- .125 0.688

+/-.031

0.938
+/-.031

1.75

TYP 2 PLCS
750-750-350
663559

0.5 R
+/- .125

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.5
2.0

+/- .125

3 PLCS
0.25 R TYP

+/- .063
BOTH SIDES

1.125 x 0.125

6.875
 

1.25 R
+/- .125

10°

+/- .125

750-750-750
663561

TYP 2 PLCS

1.031 1.313

Figure 11.8 
 
 
 
 
 
 
 
 
 
 
 
 

+/- .031 +/- .031

+/- 2°
+/- .125

0.5 R

TYP 3 PLCS
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663563
BOTH SIDES

1.5 x 0.156
+/- .063

+/- .125
0.5 R

0.250 R TYP
3 PLCS

TYP 2 PLCS
+/- 2°

+/- .031
+/- .0311000-1000-3/0

7.188

+/- .125

+/- .125

BLEND

1.625 R
+/- .125

7.813

+/- .125

2.5
+/- .125

+/- .031
1.203+/- .031

1.578

1.75

0.469
0.843

10°

TYP 2 PLCS

1.203

3 PLCS
0.250 R TYP

+/- .031 +/- .031

+/- .125

7.813
+/- .125

1000-1000-350

+/- .125
0.5 R

+/- .125

+/- .031 +/- .031

TYP 2 PLCS
+/- 2°

663562

7.278
+/- .125

BOTH SIDES

+/- .125
1.625 R

BLEND

1.75"

0.75" 1.125"

10°

1.578

2.5

TYP 2 PLCS

 
 

Figure 11.9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11.10 
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+/- .031 1.203
+/- .031

+/- .125

7.813
+/- .125

1000-1000-500

0.250 R TYP
3 PLCS

+/- 2°
TYP 2 PLCS

+/- .125

+/- .031
+/- .031

7.280
+/- .125

0.5 R
+/- .125

663564

BOTH SIDES

BLEND

+/- .125
1.625 R

1.578

2.5"

0.844"
1.22"

10°

2.5

TYP 2 PLCS

 
Figure 11.11 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

663565 BOTH SIDES
1.5 x 0.156 +/- .063

+/- .125
0.5 R0.250 R TYP

3 PLCS

1.031
+/- .031 +/- .031

TYP 2 PLCS
+/- 2°

7.297

1000-750-750

+/- .125

TYP 2 PLCS
+/- .125

+/- .125

+/- .031 +/- .031

10°

1.406

2.5

1.2031.578

2.5

1.25 R
+/- .125

 
 
 
 

Figure 11.12 
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663567
1000-750-350

BOTH SIDES
1.5 x 0.156 +/- .063

+/- .1250.250 R TYP
3 PLCS

0.5 R

7.297

1.203
+/- .031+/- .031

1.031
1.406

+/- .031
+/- .031

+/- .031
+/- .031

10° +/- 2°
TYP 2 PLCS

7.234

+/- .125

+/- .125

1.609 R
+/- .125

BLEND

2.5
+/- .125

+/- .125

+/- .125

2.5

1.578

1.75

0.75 1.125

 
Figure 11.13 
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SPLICES 
15-kV Through 69-kV, HEAT SHRINKABLE 

 
This specification covers four items: (1) Splices to be used to join 28 kV or 35 kV solid dielectric power 
cables.  (2) Splices to be used to join 15 kV or 28 kV solid dielectric to PILC power cables in a transition joint.  
(3) Three and four way “wye” splices.  (4) Live end seals for 15 kV solid dielectric power cables.  All items 
shall meet or exceed the requirements of the latest revision of ANSI/IEEE Standard 404, except as modified 
herein. 

For 15 kV, straight, heat shrink splices for solid dielectric cable, refer to Construction Standard 0535.11. 

Transition splices shall withstand 15 psi or more of continuous internal operating oil pressure under load. 

All splices shall have a 25-year minimum shelf life under normal storage conditions. 

Manufacturers shall submit electrical data and test data and supply two samples for utility testing, evaluation, 
and approval before being listed as an approved manufacturer. 

Grounding kits and/or connectors listed on Page 2 shall be supplied with splicing kits. 

 

 

HEATSHRINK, 3 OR 4 WAY WYE SPLICE 
15 kV, 110 kV BIL 

 
 
 
 
 

Stock 
No. Item 

Main Cable 
Range 

Tap Cable 
Range 

Main Dia. 
Min-Max, In.

Tap Dia. 
Min-Max, In.

BIL 
kV Raychem Cat. No.

687540 Splice #2 to 350 #2 to 350 0.65 to 1.05 0.65 to 1.05 110 HVSY-1522S-SCL

687545 4 way Mod. kit #2 to 350 #2 to 350 0.65 to 1.05 0.65 to 1.05 110 HVSH-1522-MOD

687541 Splice 250 – 750 #2 – 750 0.95 to 1.45 0.65 to 1.45 110 HVSY-1523S-SCL

687546 4 way Mod. kit 250 – 750 #2 – 750 0.95 to 1.45 0.65 to 1.45 110 HVSH-1523-MOD

011909 Splice 750 – 1000 #1 – 250 1.05 to 1.70 0.65 to 1.05 110 HVSY-1524S-SCL
 Modification Kits are used when making a 4-way splice. 
 The diameter over the insulation must be less than 1.05". 

 
 

SHIM KITS for 3 or 4 Way Wye Splices and Straight Splices 

Stock No. Item Raychem Cat. No.

687551 Shim Kit HVS-SHIM-1 

687553 Shim Kit HVS-SHIM-3 

687554 Shim Kit HVS-SHIM-4 
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SPLICES, 15-kV Through 69-kV, HEAT SHRINKABLE 
 
 
 
 
 
 
 

Cable Insulation 
Diameter 

Stock 
No. Item kV Bil Connector Min. Max. City Light Cable Range 

Mfr’s 
Labeled 
Cable 
Range 

Approved Mfr. 
Raychem 

Catalog No. 

686611 Live End Seal, 1/C XLP 15 110 None 0.65 1.05 #1-3/0 XLP #4-4/0 HVES-1521D 

686612 Live End Seal, 1/C XLP 15 110 None 0.90 1.30 350 to 500 kcmil XLP 250-350 HVES-1522D 

686613 Live End Seal, 1/C XLP 15 110 None 1.10 1.60 750 kcmil XLP 500-750 HVES-1523D 

686616 Live End Seal, 3/C PILC 15 110 None 0.60 1.00 #4 to 3/0 PILC #4-4/0 HVES-3-1591 

687130 Splice, Transition, 3/C 
PILC to 3-1/C XLP 

15 110 None 0.65 XLP 
0.60 PILC 

1.05 XLP 
1.00 PILC 

#1-3/0 XLP to #4-3/0 PILC #4-4/0 HVS-T-1581S 
w/ HVS-EG-1 

687132 Splice, Transition, 3/C 
PILC to 3-1/C XLP 

15 110 None 0.90 XLP 
0.85 PILC 

1.30 XLP 
1.10 PILC 

350 kcmil XLP to #3/0-
300 kcmil PILC 

250-350 HVS-T-1582S 
w/ HVS-EG-1 

687134 Splice, Transition, 3/C 
PILC to 3-1/C XLP 

15 110 None 1.10 XLP 
1.05 PILC 

1.60 XLP 
1.50 PILC 

500 kcmil XLP to 
500 kcmil PILC 

500-750 HVS-T-1583S 
w/ HVS-EG-2 

687136 Splice, Transition, 3/C 
PILC to 3-1/C XLP 

25 150 Homac 
SAC 4/0R2

0.90 XLP 
0.85 PILC 

1.25 XLP 
1.20 PILC 

#1-1/0 XLP to 
#1-4/0 PILC 

#1-250 HVS-T-2582E 
w/ HVS-EG-1 

687138 Splice, Transition, 3/C 
PILC to 3-1/C XLP 

25 150 Homac 
SAC 
350R4/0 

0.90 XLP 
0.85 PILC 

1.25 XLP 
1.20 PILC 

350 kcmil XLP to #4/0 
PILC 

#1-250 HVS-T-2582E 
w/ HVS-EG-2 

687140 Splice, Transition, 3/C 
PILC to 3-1/C XLP 

25 150 Homac 
SAC 
500R350 

1.15 XLP 
1.15 PILC 

1.50 XLP 
1.40 PILC 

350 kcmil XLP to 500 
kcmil PILC 

350-500 HVS-T-2583E 
w/ HVS-EG-2 

687506 Splice, Repair, Extra 
long, 1/C XLP 

25 150 None 0.90 1.20 #1-1/0 2/C XLP #1-250 HVS-2511E-R 

687507 Splice, 1/C XLP 25 150 None 0.90 1.20 #1-1/0 2/C XLP #1-250 HVS-2511E 

687508 Splice, 1/C XLP 25 150 None 1.20 1.50 350 kcmil 2/C XLP 350-500 HVS-2512E 

687510 Splice, 1/C XLP, Cu 
Tape 

25 150 None 0.90 1.20 #1 XLP #1-250 HVS-2521S 
w/ HVS-EG-1 

687514 Splice, 1/C XLP, Cu 
Shielded 

25 150 None 1.20 1.50 350-500 kcmil XLP 350-500 HVS-2522S 
w/ HVS-EG-2 

687516 Splice, 1/C XLP, Cu 
Shielded 

25 150 None 1.50 1.80 750-1000 kcmil XLP 750-1000 HVS-2523S 
w/ HVS-EG-2 

687520 Splice, 1/C XLP, Cu 
Shielded 

69 250 Raychem 
EPPA047-
27/52-130 

1.69 2.13 1000 kcmil XLP 35 kV 
(420 mil) 

1000 EHVS-6921W-
C17 

 Also for Sumitomo 750 kcmil compact sector 15 kV cable. 

 For Salmon Bay steel 1000 kcmil 35 kV cables in South Sub.  Raychem catalog No. EHVS-7221-C17 is the same splice as that listed 
above and is OK to use. 
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D I R E C T I O N A L  D R I L L I N G  C O N D U I T  S Y S T E M S  
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

1 .  Scope 

This material standard covers the requirements for 
conduit systems specifically intended for directional 
drilling construction projects. 

2.  Appl icat ion 

Directional drilling is an underground excavation 
method using a steerable system for installing pipe, 
conduit and cable using a surface launched drill rig.  A 
fluid-filled pilot bore is drilled using a fluid-driven motor, 
and the bore is then enlarged by pre-reaming when 
necessary, and back reaming to the size required for 
product pipe installation.  The drill head steers the pilot 
boring. 

The conduit systems cited in this standard have been 
reviewed and approved by Seattle City Light for use on 
our system. 

3.  Industry Standards 

Conduit shall meet the applicable requirements of the 
following industry standard: 

UL 651 - Standard for Schedule 40 and 80 
Rigid PVC Conduit and Fittings, 7th Edition, 
dated October 4, 2005 

4.  Requirements 

Conduit shall meet the requirements of the latest 
revision of Material Standard 7015.05 with the following 
clarification: the requirements of Material Standard 
7015.05 are waived where they conflict with the specific 
nature of the approved, directional drilling-designed 
joints. 

Conduit shall be listed by Underwriters Laboratories, 
Standard UL 651. 

5.  Marking 

Each conduit section shall be marked according to the 
requirements of UL 651, Section 25. 

The outer surface of each conduit section shall be 
marked with the following minimum information: 

• Trade Size 

• Schedule Number or equivalent information 

• Manufacturer's name or symbol 

• Date (or period) of manufacture 

6.  Test ing 

Conduit test data that establishes compliance with the 
requirements of UL 651 and this material standard shall 
be provided upon request. 

7.  Packaging 

Conduit shall be furnished in 20 ft sections, unless 
specified otherwise. 

8.  Approved Manufacturers 

Can>Loc by Cantex 

Certa-Com by CertainTeed 

Bore-Gard by Prime Conduit 
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9.  References 

7010.05; “Schedule 40 PVC Conduit and Fittings”; 
Material Standard; SCL 

City of Seattle Standard Specifications for Road, 
Bridge, and Municipal Construction, 2008 edition 

Lu, Curtis; SCL Standards Engineer, subject matter 
expert (lu.curtis@seattle.gov) 

Shipek, John; SCL Standards Engineer, subject 
matter expert and originator of 7017.05 
(john.shipek@seattle.gov) 

www.cantexinc.com 

www.certainteed.com 

www.primeconduit.com 
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Figure 1.  Precast Ring Vault 
 

1. Purpose 

This Material Standard sets criteria for acceptability 
and repair of new precast concrete panel vaults, 
ring vaults, manholes, handholes and equipment 
pads from manufacture through the warranty 
period.  Design parameters such as surface 
loading are not included. 

2. General 

2.1 Vaults and manholes installed with duct 
windows, risers, and/or panel seams placed 
contrary to the original design may be rejected 
at the discretion of SCL Engineering.  

2.2 All repairs referred to in this criteria will be 
performed by the manufacturer in his yard and 
the installing contractor in the field.  

2.3 Repairs will be performed in accordance with 
SCL Guideline U2-6. 

2.4 These procedures assume an adequate 
structural unit design is used per established 
good engineering practices, with sound 
material and good workmanship conforming to 
the design.  This criteria will not limit SCL's 
recourses if the above assumptions are not 
met.  

2.5 Manufacturer will provide a one (1) year 
warranty on all repairs and patches.  

2. General, continued 

2.6 The Manufacturer will not be held responsible 
for damage that can be determined to be 
caused by unusual conditions outside of his 
control.  

3. Action While in Manufacturer's Yard  

3.1  Roof-top surface 

a. The manufacturer shall replace the roof if 
cracks 0.012 inch or wider, that run from 
one edge to another edge or to the 
manhole opening, or appears to go through 
the concrete or through a ladder insert.  

b. The manufacturer shall replace the roof if a 
crack 0.062 inch wide or greater develops.  

c. Any spalled concrete 0.375 inch or deeper 
shall be repaired. 

d. Exposed rebar shall be repaired. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Precast Panel Vault 
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3. Action While in Manufacturer's Yard, continued 

3.2  Roof -inside surface, risers, walls, and floor 
slabs 

a. Cracks 0.012 inch or wider will be repaired.  

b. Repair shall be made for any spalled 
concrete 0.375 inch deep or greater. 

c. Exposed rebar shall be repaired.  

3.3  Major defects or excessive patching can be 
cause for rejection.  

4. Action from Facility Placement through SCL 
Approval  

4.1  The installing contractor shall provide repairs to 
facilities that have been delivered to the 
installation site in acceptable condition and are 
damaged after delivery. 

4.2  Roof-top surface  

a. The installing contractor shall replace the 
roof if cracks 0.012 inch or wider, that run 
from one edge to another edge or to the 
manhole opening, or appears to go through 
the concrete.  

b. The installing contractor shall replace the 
roof if a crack 0.062 inch wide or greater 
develops.  

4.3  Roof-inside surface, risers, walls, and floor 
slabs 

a. Cracks 0.012 inch wide or greater shall be 
repaired.  

b. Concrete spalls 0.375 inch deep or greater 
shall be repaired. 

c. Exposed rebar shall be repaired.  

d. SCL Civil Engineering Department shall 
determine the remedial action to be taken 
by the installing contractor for cracks 0.125 
inch wide or greater, extensive smaller 
cracking, and/or delamination of concrete.  

4.4  Water intrusion due to structure quality 
problems, or improper installation, can be 
cause for rejection. 

5. References 

224.IR-07; “Causes, Evaluation, and Repair of 
Cracks in Concrete Structures”; American Concrete 
Institute 

Detter, Chris; SCL Standards Engineer, subject 
matter expert and originator of 7201.00 
(chris.detter@seattle.gov) 

NVH-80; “Network Area Requirements for Panel or 
Cast-In-Place Vaults”; SCL Construction Guidelines 

U2-6; “Inspecting and Repair Procedures for 
Precast Vaults and Manholes”; SCL Construction 
Guidelines 
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1.  Scope 

This Standard presents minimum design 

requirements for employing S&C Electric’s Vista 

family of switchgear on Seattle City Light’s 

system. 

Underground distribution design, protection 

coordination, and cable and conduit selection are 

outside the scope of this Standard. 

2.  Appl icat ion 

While more‐detailed design and construction 

standards are being developed, this Standard 

provides engineers with basic information to 

design a safe, reliable, cost‐effective, operable, 

and maintainable system. 

As Seattle City Light’s overhead 26.4 kV looped radial 

system is pushed underground, engineers are forced 

to design systems in advance of proven and 

established standards.  Network Engineering is 

working toward sectionalizing their feeder system.  

The application of Vista switches on Seattle City  

Light’s system is a work in progress.  The objective of 

this Standard is to promote communication between 

Engineering, Large Project Management, Standards, 

Procurement and Contracting, Material Control, 

System Planning, Strategic Planning, Operations, and 

System Operations. 

3.  Requirements 

3.1 General 

Engineers shall only utilize Vista switches that 

appear in a current material standard and 

have an active Stock Number. 

Engineers shall verify the Vista switch’s fault 

withstand capability is greater than the actual 

(and future) fault current the switch may be 

exposed to. Refer to Design Standard 9752.10 

for more information. 

Engineers shall request approval from 

Distribution Planning (in Engineering) far 

enough in advance to allow modification of 

switch choice. 
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3.  Requirements, continued 

3.1 General, continued 

Vista switches are now available in three 

distinct types: 

 Manual 

 Remote supervisory capable (with 

electronics included) 

 Remote supervisory capable (with simply 

provision for electronics) 

Manually controlled Vista switches consist of 

one major component. Remote supervisory 

(capable) Vista switches consist of two major 

components: the switch and a low voltage 

enclosure. 

Remote supervisory (capable) switches are 

available with 5802 automatic switch control 

units and a fiber optic transceiver included or 

with simply provision for such electronics: 

 Switches with electronics included are 

provided with basic software providing 

SCADA functionality to a system dispatcher 

(with an appropriate communication link). 

These switches have the capability to be 

upgraded with S&C Electricʹs IntelliTEAM 

II Restoration System software, making it 

possible to isolate a fault and restore service 

(to all but the faulted section of line) 

without the intervention of a system 

dispatcher. SCADA functionality is 

supported, but not required. Multiple 

switches are required to create a useful 

system. These switches are supplied with a 

single mode fiber‐optic transceiver. 

 Switches with simply provision for 

electronics are provided with a low voltage 

enclosure with space for future mounting of 

5802 automatic switch control units to 

accommodate all motor operators, including 

space for future mounting of one 

transceiver. Switches are provided with a 

minimum of electronics necessary to 

operate the switch from the low voltage 

enclosure. 

The idea behind offering this family of 

switchgear with SCADA capable electronics or 

simply provision for such electronics is to 

defer the purchase of expensive control and 

communication devices that won’t be needed 

for at least five years. In five years, industry 

will certainly offer smaller, more powerful  

devices at a reduced cost. The most significant 

factor affecting when SCADA electronics may 

be utilized is when a firm and funded 

schedule for installing a fiber optic 

communications link is established.  

It is not possible to upgrade a manually 

controlled Vista switch to be remote 

supervisory capable in the field. The switch 

must be removed from service and returned to 

the factory for this work. 

Vista switches are equipped with 600 A 

bushings; only one T‐body connector (and 

hence one cable) per phase, is allowed. 

Engineers should be aware that even though 

Vista switches have Stock Numbers, each is 

specially made for Seattle City Light by the 

S&C Electric Company. Lead times can range 

between six and twelve months. Because an 

emergency replacement policy is awaiting 

development, there should be no expectation 

that a replacement Vista switch would be 

readily available, if one were needed. 

Design engineers are encouraged to review 

the applicable material standard and/or 

consult S&C Electricʹs extensive on‐line library 

for more information. If a non‐standard 

configuration is required, please contact 

Standards for assistance. 

3.2 Looped Radial 

Vista switches are approved for use for: 

 feeder tie/service 

 services 

The majority of feeder tie/services shall utilize 

5‐way or 6‐way Vista switches; feeder in, 

feeder out, one optional spare, and three 

service taps. See Figure 1. Three‐way or 4‐way 

Vista switches may be used with approval. 
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3.  Requirements, continued 

3.2 Looped Radial, continued 

Figure 1, 6-Way Vista Switch 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Transformers rated 500 to 2500 kVA require 

the use of molded current limiting fuses 

(MCLFs), where each three‐phase set of 

MCLFs is installed downstream in its own 

vault. 

Spare switch “ways” shall be terminated on a 

J‐box located in its own vault. 

Transformers rated 3000 kVA and above 

require the use of a Vista switch equipped 

with a vacuum bottle and programmable 

overcurrent control module. Refer to Stock 

Number 012673. 

At the earliest stage, the Protection & Control 

Electrician Crew Chief shall be informed of 

any project utilizing a Vista switch with a 

programmable overcurrent control module. 

Vista switches are approved for use in the 

following locations, listed in order of 

preference: 

 Padmounted (easement recommended) 

 In‐building vaults 

 Sidewalk vaults (also known as 101010 

vaults) 

Padmounted Vista switches are typically 

installed over 818 ring vaults. 

Manually controlled Vista switches are 

approved for installation in 101010 sidewalk 

vaults. A sidewalk curb bulb may be required 

in these situations. 

Remote supervisory (capable) Vista switches 

are not appropriate for installation in sidewalk 

vaults. This is because, at present, no vault 

design that will both fit in a sidewalk  

and accommodate the wider and taller remote 

supervisory (capable) Vista switches has been 

proven. 

Each 6‐way, remote supervisory (capable) 

Vista switch requires a 60‐inch (H) by 60‐inch 

(W) by 16‐inch (D) low voltage enclosure. For 

Vista switches installed in dry, walk‐in vaults 

the low voltage enclosure is wall‐mounted 

outside the vault. For Vista switches installed 

in wet applications, the low voltage enclosure 

is installed above grade, on a provided 12‐inch 

pedestal. 

Each low voltage enclosure requires 120 Vac. 

Low voltage enclosures must be located such 

that a prefabricated 45‐foot long control cable 

can reach the enclosure from the switch. This 

control cable is hard‐wired to the switch. 

Maintain a minimum clear space of 30 inches 

in front for door swing. 

3.3 Network 

Vista switches are approved for use for: 

 Network feeder sectionalizing at the point 

where the circuit splits into a wye 

 Isolating feeder from customer network 

transformer; typically installed in sets, one 

per transformer 

Switches are operated with an S&C remote 

(portable) motor operator. 

4.  Approval  

Engineers shall adhere to the latest process 

established by Seattle City Light’s directors and/or 

officers pertaining to obtaining approval before 

applying switchgear used to construct the 

distribution system. 

This process has and will change over time. For 

historical perspective, refer to Appendix ‐ CSED 

Officer Christopher Heimgartner’s email, dated 

February 3, 2009, for the first approval process to 

be established. 

The above‐mentioned process will likely include 

these basic elements: 

• Requests for both Looped Radial and Network 

application approvals will be directed to a 

central authority.  As of April 2011, Distribution 

Planning (in Engineering) will act the clearing 

house for all Vista switch application approvals. 

637



Sea t t l e  Ci ty  Light  

DESIGN STANDARD 
Vista Switch Design Requirements, General 
 f o r  i n te rna l  use  on ly  

s tandard number :  
superseding:  

e f fec t ive date:  
page:  

9202.14 
August  13,  2010 
Apr i l  29,  2011 
4 o f  5 

 

4.  Approval , continued 

• The design engineer will be asked to provide: 

o Design Engineer’s name 

o Feeder number 

o Project name and address 

o Project scope 

o In service need by date 

o One‐line diagram 

o Stock Number(s) and brief description(s) of 

proposed switch(s) 

o If remote supervisory capable, description 

and schedule for communications 

connection 

o If remote supervisory capable, whether 

switch will be with electronics included or 

with simply provision for electronics 

o Function of each switch “way” (feeder in, 

feeder out, tie, service, or spare) 

o Installation type (padmount, in‐building 

vault, or sidewalk vault) 

o Special considerations or system needs 

• Distribution Planning (in Engineering) will 

review the request and approve the application 

(or recommend an alternative switch and/or 

design) within a specified period of time. 

• Distribution Planning will maintain informal 

contact with Standards to ensure technical 

rulings are handled in a consistent and accurate 

manner. 

To make the process more efficient, engineers are 

encouraged to: 

• Request approval far enough in advance to 

allow alternate designs be considered should 

that become necessary; the lead time for Vista 

switchgear can range from six to twelve months. 

• Confine switch choices to those with active Stock 

Numbers. 

• Discuss application at a Standards Committee 

meeting before requesting formal approval. 

5.  Reference 

4501.61, “15.5 kV, Three‐Phase, SF6, Multi‐Purpose 

Switchgear, Manually Controlled;” Material 

Standard; SCL 

4501.65, “29 kV, Three‐Phase, SF6, Multi‐Purpose, 

Distribution Switchgear, Manually Controlled;” 

Material Standard; SCL 

4501.67, “29 kV, Three‐Phase, SF6, Multi‐Purpose, 

Distribution Switchgear, Remote Supervisory 

(Capable);” Material Standard; SCL 

9752.10, “Fault Current Along a Representative 
26 kV, Looped Radial Feeder;” Design Standard; 

SCL 

Christopher Heimgartner email, dated February 3, 
2009 (Appendix) 

Shipek, John; SCL engineer, subject matter expert, and 

co‐originator of 9202.14 (john.shipek@seattle.gov) 

Siddiqi, Uzma; SCL engineer, subject matter expert, 

and co‐originator of 9202.14 (uzma.siddiqi@seattle.gov) 
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2.  Scope 

This Design Standard defines the required method 

for marking duct banks during installation to allow 

quick and sure identification of SCL duct banks.  

This is primarily achieved with the use of red dyed 

encasement material around SCL duct banks and 

service conduits containing high‐voltage cable.  Red 

dye serves as a method to distinguish underground 

power utility facilities from other underground 

installation during future excavations.  
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3.  Embedded Ident i f icat ion Pr inciples 

Underground power presents the highest risk of 

injury to workers of any utility installed underground 

in the right of way, and accidental cable dig‐ins are 

among the most common causes of power outages in 

underground systems.  Utility mapping systems 

nationwide are not sufficiently accurate to ensure that 

all utilities are accurately located prior to excavation, 

and utilities on private property are not identified by 

One‐Call locate marks.  Supplementing One‐Call 

marks with embedded identification of power 

conduits has proven to be beneficial to worker safety. 

3.1 Pr imary (High Vol tage)  Conduits:    

SCL assumes authority and control over the 

primary conduits and encasement surrounding 

them in the right‐of‐way, on private property, 

and inside a building, although in the building 

both are legally owned by the building owner.  

SCL has an obligation to protect the public 

from the unique and lethal hazard posed by 

our high voltage (HV) primary conductors. 

SCL desires to prevent excavating or drilling 

into the primary conduits and to guard the 

structural integrity of the conduits and their 

encasement.  

3.2 Secondary,  Service (Low  Voltage) ,  
and Communicat ion Conduits:  

Low‐voltage (LV) contact is also hazardous, 

but SCL does not have a history of injury or 

property damage associated with low‐voltage 

contact incidents.  In addition, the workers we 

wish to protect may come to regard red‐dyed 

encasement as less of a hazard if it is over‐used 

or is installed capriciously.  Therefore, low‐

voltage conduits and SCL communications 

conduits may be excluded from red‐dyed 

encasement. 

When installing a new underground system, 

the cost of encasing the low‐voltage and 

primary conduits in the same duct bank may 

be less than the cost of installing the HV 

conduit in red and the LV conduit in gray.   

There is no harm done by including LV 

conduits where red dye is already required in 

the duct bank.  It is permissible for any or all of 

these classes of SCL‐owned conduit to be 

placed alongside primary conduit and encased 

with red‐dyed material. 

3.3 Intended  Message:  

Red‐dyed encasement is intended to 

communicate the message, “Danger! High‐
voltage power cables inside! Further 
excavation may result in serious injury or 
death.” SCL wants workers from other 

agencies to respond to red dye by calling 

SCL and asking for assistance. 

3.4 Detectable Marking Tape:  

Detectable marking tape shall be installed 

above duct banks and individual conduits 

in the right‐of‐way.  Service conduits do not 

require detectable tape.  Foreign utilities 

shall be excluded from red‐dyed 

encasement. 

Detectable marking tape has a conductive 

strip embedded in the tape.  A cable locator 

worker can induce a detectable pulse on the 

strip by placing a pulse generator near it.   

Detectable marking tape and pulling tape can 

aid cable locators in marking duct bank 

locations, especially where the duct bank has 

no conductors installed.  They are not an 

adequate substitute for red‐dyed encasement. 

Note:  Detectable pulling tape also has an 

embedded conductor, and it can be pulled 

into new conduits.  SCL preference is to 

standardize installation of marking tape on 

top of new duct banks.  It is less expensive 

and provides additional warning to non‐

electrical workers excavating in the right‐of‐

way. 

3.5 Except ions:  

Exceptions to these principles must be 

documented by a memo to SCL Engineering 

Standards, justifying the exception and 

mitigating present and future public safety 

hazards.  Any exception must be granted by 

SCL Engineering, and the work must be 

directly overseen by an SCL Safety Standby 

crew.   
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3 .6   Consistent  Applicat ion  

This Design Standard shall be applied and 

considered in all installations of SCL‐owned  

conduit installed for use in SCL’s distribution 

and transmission systems.  Red dye in duct 

banks benefits public safety by warning 

workers excavating around SCL duct banks 

that a potentially dangerous exposure to shock 

hazard exists, before a cable is dug up and 

electrical contact is made.  Consistent 
application of this Design Standard is critical 
to reaping the benefit to public safety. 

4. Policy 

4 .1  Red Encasement for  Pr imary Conduits:  

All SCL distribution system duct banks and 

each individual conduit that are intended for 

primary voltage conductors and energized at 

600 volts or more phase‐to‐phase shall be 

encased in red‐dyed concrete or red‐dyed high‐

strength FTB in all locations – right of way, 

private property, and easements.  Red dye is not 

required in grout used to inject the casings of 

bored/ augured duct banks.  All primary service 

conduits require red‐dyed encasement. 

4.2 Removal  of  Red Encasement:  

To protect unqualified workers, red concrete 

encountered during excavation in the right‐of‐

way or on private property shall be removed 

only by electrical journey workers working for 

Seattle City Light.  

The SCL Power Dispatcher may grant permission 

to an unqualified worker to remove, or directly 

oversee removal of, red encasement  

if a URD crew chief has verified that all  

conduits within the encasement are empty.  

4.3 Secondary & SCL Communicat ion 
Conduits:    

SCL distribution system conduits intended for 

secondary voltage conductors energized at less 

than 600 volts phase‐to‐phase only, or SCL 

communication system cables only, are not 

required to have red‐dyed encasement. These 

non‐primary voltage conduits may be encased 

with red dye when installed along with a 

primary voltage duct bank, or they may be 

installed separately for non‐dyed encasement 

(often referred to as “gray” encasement, e.g.  

gray FTB, gray concrete). 

 

4.4   Primary Conduits Inside Bui ld ings:  

To protect unqualified workers, primary 

conduits inside buildings shall be plainly 

identified on the exterior of the required 

concrete encasement where such 

encasement passes through any accessible 

area.  Red dye is allowed as an acceptable 

method of identification, but not required 

inside buildings.  

Surface mounting brackets or drillings of 

any kind are prohibited on primary conduit 

encasement. Surface‐mounted conduits may 

cross primary encasement without 

attachment. Even one exception may 

encourage future drillings into encasement 

without contact to SCL. 

Foreign Utilities: Only conduits owned by 

SCL shall be allowed in red‐dyed 

encasement material. Other utilities, 

including non‐SCL streetlight conduits, 

shall be installed outside of red‐dyed 

encasement. 

4.4 Backf i l l :  

SCL backfill above encasement shall not use 

red dyed materials. 

5.  Histor ical  Background 

Red dye was first introduced to SCL duct banks in 

January 2000.  Duct banks installed before then 

may or may not have primary conductors installed 

in gray concrete encasement.  Enforcement of red 

dye encasement ramped up from that time 

forward.  Primary service conduits have not been 

required to use red dye enforcement of this 

standard. 

6.  Mater ia l  Requirements 

Red dye material for red encasement shall comply 

with ASTM C979, Pigment for Integrally Colored 

Concrete.  Iron oxide red dye shall be added to 

concrete and high‐strength fluidized thermal 

backfill at a concentration of 4 lbs/cu yd. to 

accomplish a sufficiently red encasement material.  

Red dye is suitable for cementious materials such 

as concrete, FTB and CDF.  It is not suitable for use 

in slurries and dry‐pack mixes. 
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1.  Scope 

This first half of this standard reviews pulling iron 

design fundamentals related to the installation of 

electric power cable in conduit systems.  Subsequent 

sections of this standard provide detailed 

requirements for four application categories in the 

looped radial and network systems. 

Placement and quantity of pulling irons required in 

vaults, design of conduit systems, and cable pulling 

work practices are outside the scope of this 

standard. 

2.  Appl icat ion 

This standard is intended to be used by Seattle City 

Light engineers and other personnel to better 

understand pulling iron design and application. 

Pulling irons are structural attachment points 

embedded in the walls, ceilings, and/or floors of 

concrete utility vaults for the purpose of pulling in 

new cable and moving equipment. 

Readers of this standard are encouraged to study the 

terms defined in section 4.  To this day, even subject 

matter experts sometimes confuse the subtle 

difference in meanings between terms. 

Pulling irons must be installed, applied, and used 

correctly or serious personal injury could result. 

Engineers should avoid using any term that lacks a 

clear, verifiable definition. 

3.  Discussion 

The resulting strength of a pulling iron is a function 

of the pulling iron itself, how it is embedded in (or 

otherwise attached to) the vault walls, floor, or 

ceiling, and the thickness and overall design of the 

vault. 

Failure of a pulling iron installation during cable 

pulling must be avoided or serious injury could 

occur.  There are two possible modes of failure.  

First, the metal of the pulling iron itself can deform 

and break; this seldom happens.  Secondly, the 
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3.  Discussion,  cont inued 

pulling iron can be pulled out of the concrete 

structure.  This is the more likely failure mode.  

Assessing damaged concrete to predict possible 

failure is difficult.  When concrete fails, it does so 

very abruptly and without warning. 

Combining the safety factor of the pulling iron itself 

with the (worst case) tension generated by the 

sheave, the installation of the pulling iron in the wall 

must be rated for a much greater force than might be 

first assumed. 

At Seattle City Light, pulling iron applications may 

be divided into four categories, each having its own 

maximum working tension.  The four categories are: 

 In‐building vaults 

 Panel vaults 

 Ring vaults 

 Local distribution vaults 

4.  Def in i t ions 

Insert:  Inserts are fittings designed into concrete 
fabrications for the purpose of setting vaults, risers, 

or lids, or attaching racks, ladders, or other 

equipment.  Inserts shall not be used for pulling 

cables. 

Pull, Direct:  See Zero degree pull. 

Pull, Side Angle:  Any non‐zero degree pull.  
Pulling iron designs are usually not evaluated in 

terms of side angle pulls due to the complexity of 

the math.  Refer to Figure 1a. 

Pull, Zero Degree:  The case where the angle 

between the cable emanating from the sheave and 

heading to the puller is parallel with the cable 

emanating from the (same) sheave and heading to 

the cable reel.  It is considered the worst case 

situation when evaluating working pulling iron 

tension.  Refer to Figure 1b. 

Pulley:  A wheel, with a grooved rim for carrying a 

line, that turns in a frame or block and serves to 

change the direction of or to transmit force, as when 

one end of the line is pulled to raise a weight at the 

other end: one of the simple machines.  Also called 

sheave in cable pulling. 

Pulling Iron:  The structural attachment point 

embedded in the walls, ceilings, and/or floors of  

concrete utility vaults for the purpose of pulling in 

new cable, pulling out  

old cable, or moving  

equipment. 

 

 

 

Pulling Iron Forms:  Shaped rubber pieces placed in 
the concrete before the pour to create space around 

the pulling iron to allow attachment access.  Note:  

For in‐building vault construction, 

customers may obtain these 

forms from the Seattle City 

Light vault inspectors. 

Pulling Iron Strength, Ultimate:   The maximum 

tension that the pulling iron is guaranteed for by the 

manufacturer.  Beyond this point the probability of 

failure increases.  Denoted as U in Section 5 and 7.  

Safety Factor:  Safety factor is equal to the ultimate 

pulling iron strength divided by the maximum 

working tension.  Denoted as S in Section 5.   

Sheave:  see pulley 

Tension, Cable:  Force exerted to draw or drag 
insulated electrical conductors. 

Tension, Cable – Actual:  tension experienced by 
the cable and can be measured in the field using a 

dynamometer on the pulling equipment during 

cable installation. 

Tension, Cable – Maximum Allowable:  Rated 
tension for a given cable.  Cable damage could occur 

if this value is exceeded.  Provided by the 

manufacturer. 

Tension, Design:  Tension to pull specific cable into 
a new or existing conduit system.  Function of 

conduit system, cable, lubricant, ambient 

temperature, and other components that affect the 

friction between the cable and conduit.  Calculated 

by the SCL engineer, see SCL Design Standard 

9231.05. 

Tension, Maximum Allowable:  Peak safe tension 
for the cable and pulling equipment.  Pulling in 

excess of this value can lead to cable damage or 

compromised personnel safety due to potential 

equipment failure.  Evaluated by the SCL engineer,  
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4.  Def in i t ions,  cont inued 

see SCL Design Standard 9231.05.  Denoted as P in 
Section 5 and 7. 

Tension, Maximum Working:  Recommended 

tension for the system of cable pulling equipment, 

including pulling irons, the pulling machine, vault 

construction, ropes, cable pulling grips and eyes, 

and other associated equipment.  Pulling in excess of 

this value can lead to pulling iron or vault damage 

and can compromise personnel safety due to 

potential equipment failure.  Provided in Table 1 of 

this Design Standard.  Denoted as W in Section 5 
and 7. 

Tension, Pulling Equipment:  Maximum 
Allowable:  Peak tension for a given system of cable 
pulling equipment, including the pulling machine 

and the pulling grip and eye.  Pulling in excess of 

this value can lead to compromised personnel safety 

due to potential equipment failure.  Evaluated by 

the SCL engineer. 

Tension, Pulling Iron:  Force exerted on the pulling 
iron when it is used for cable installation or moving 

other electrical equipment. 

5.  Fundamentals 

If the angle between the incoming line of a pulley 

and the outgoing line is anything other than zero 

(refer to Figure 1a), calculations become complex.   

 

 
Figure 1a - Angle equals 60 degrees, example 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Angles other than zero move the sheave to a new, 

offset position of equilibrium and introduce a side 

force component on the pulling iron. 

For this reason, most pulling iron designs are based 

on an angle of zero (refer to Figure 1b and 2). 

 

 

 

Figure 1b - Angle equals zero degrees, example 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

NESC rule 323.A5 requires a safety factor of two for 

pulling irons. 

 

 

 

 given: U = ultimate pulling iron strength 
  S = minimum pulling iron safety factor 
   = 2 
  W = working pulling iron tension 
  P = cable pulling design tension 
 if: W = 2P 
 and: W = U /S  
   = U /2  
 then:  P = W /2 
   = (U /2 ) /2  
   = U /4  
 
 
 

In conclusion, if the angle between the incoming line 

of the pulley and the outgoing line is zero, the cable 

pulling tension, P, shall be no more than a fourth of 

the ultimate strength of the pulling iron, U.  
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5.  Fundamentals,  cont inued 

Figure 2 - Forces acting on vault pulling iron (with 
example values) 

 

 

 

 

 

 

 

 

 
 

 

 given: U =  10,000 lbs 
  S = 2 
 then:  W = U /2   =  5,000 lbs 
  P = W /2   =  2,500 lbs 

 

6.  General  Requirements and Discussion 

When pulling cable into a vault, the installation crew 

should limit the cable tension to avoid damaging the 

cable.  Excessive tension will damage the conductor 

or separate the layers of the cable.  If such damage 

occurs, the cable life will be shortened. 

Installing cable into a conduit system requires 

properly chosen cable and an adequately sized 

pulling assembly.  Cable design tensions can be 

calculated for specific conduit system designs.  

Pulling assemblies, including pulling equipment, 

vault pulling irons, cable lubricants, and cable 

attachment equipment have an aggregate rating for 

the pulling assembly, commonly known as the 

maximum working tension.  Cables have a maximum 

allowable pulling tension that is provided by 

manufacturers.  Both the pulling assembly and the 

cable must be able to withstand the force required to 

pull into a specific conduit system. 

Refer to SCL Construction Guideline E6‐1.0/NGE‐71 

for a list of primary cable maximum pulling tension 

values. 

Pulling irons are not rated for the higher tensions 

that may occur if used for cable removal. 

7.  Summary of  Detai led Load Requirements 

Table 7, Cable Pulling Ratings and Tensions 

 U W P   

Pulling Iron 

Vault  
Type 

Pulling 
Iron 
Ultimate  
Strength, 
lb 

Maximum 
Working  
Tension, 
lb 

Maximum 
Allowable 
Tension, 
lb 

Size, 
in Steel 

In-
Building

10,000 05,000 02,500 7/8 ss 

Panel 4 0,000 20,000 10,000 7/8 ss 

Ring 20,000 10,000 05,000 7/8 galv 

Local 
Distri-
bution 

10,000 05,000 02,500 1/2 galv 

ss = stainless steel; galv = galvanized steel 

 

Note :  Above  pul l ing   t ens ion  va lues  are  based  on  

assumpt ion  o f  only  one   sheave   in  use .    The  

s ta ted  maximum  pul l ing   t ens ion   i s   the   l imi t  

presented  by   the  pul l ing   i ron ;   i t  does  not   take  

in to  account   the   l imi t s   imposed  by   the  cab l e  or  

other   f a c tors .  

 
 

8.  In-Bui ld ing Vaul t  Requirements and 
Discussion 

8.1  General  

Pulling irons in in‐building vaults are typically 

designed and installed by the engineers and 

contractors who are constructing the building. 

Pulling irons are required where it is not 

practical to transport cable reels into the in‐ 

building vault, that is, in situations where cable 

pulling equipment is located in the right‐of‐way 

vault. 

Beginning in mid 2008, all newly installed 

Network in‐building vault pulling irons are to 

be labeled with their maximum working 

tension (W) stenciled on the vault surface.  It 

will soon be a Seattle City Light requirement 

that all pulling irons have their maximum 

working tension marked on a nearby surface.  

Unmarked pulling irons should be used with 

caution. 
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8.  In-Bui ld ing Vaul t  Requirements and 

Discussion,  cont inued 

Pulling iron design drawings produced by 

contractors for use in in‐building vaults shall be 

stamped by a licensed engineer and submitted 

to Seattle City Light for review. 

Cable pulling tools are not used within in‐building 

vaults to remove old or damaged cable.  Cables are 

removed using right‐of‐way vaults.  Hence, 

pulling irons are not rated for the higher tensions 

that may occur if used for cable removal. 

8.2 Netw ork 

Primary cable is pulled into network in‐building 

vaults using a cable pulling machine, commonly 

referred to as a Greenlee.  Each tool has a rating for 

maximum and continuous pulling force; in Seattle 

City Light’s Passport system these are listed as 

rated for 5,000 lbs. 

In May 2008, Seattle City Light Network crews 

assessed past practice and confirmed that they do 

not exceed 2,500 lbs pulling in any type of cable 

into an in‐building vault. 

For more information, refer to NCI‐62 Pulling Iron 

Installation, In‐Building Vaults, Network System. 

8.3 26.4 kV Looped Radial  

The Seattle City Light design engineer may require 

installation of pulling irons within in‐building 

vaults in the looped radial system.  This is most 

often done in large vaults with CS type 

transformers.   

9.  Panel  Vaul t  Requirements and 
Discussion 

Panel vaults contain Seattle City Lightʹs heaviest 

feeder cables with the highest pulling tensions. 

10.  Ring Vault  Requirements and Discussion 

Ring vaults typically fall in size between 687LA and 

818LA. 

11.  Local  Distr ibut ion Vault  Requirements and 
Discussion 

A vault designed to house local distribution circuits. 

Cable pull‐ins to local distribution vaults normally 

employ a Kellem‐grip pulling sock, which is limited 

to a range from 1,000 lbs to 5,000 lbs, depending on 

grip and cable size.   

If an embedded pulling iron is discovered damaged, 

crews may substitute an appropriately‐rated 

concrete insert with an attachment eye.  Inserts of 

this type are sometimes referred to as Kwik‐bolts. 

Local distribution vaults are typically 577LA or 

smaller. 
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Figure 1 – Positive Pressure Ventilation 
System Schematic 

 

 

1 .  Scope 

This standard describes positive and negative 

mechanical ventilation within in‐building vaults.  

This standard is applicable to vaults in the 

network and looped radial areas.  This standard 

is not intended for passive ventilation systems. 

2.  Appl icat ion 

This design standard may be used to clarify type 

of ventilation for SCL engineering, customer 

service, inspecting, and reviewing personnel. 

3.  Discussion/  Background 

This design standard has been developed to 

minimize confusion surrounding SCL vault 

ventilation requirements. 

Figure 2 – Negative Pressure Ventilation 
System Schematic 

 

 

4.  Defini t ions 

Positive Pressure:  The ventilation fan is located 
on the intake vent and pushes air into the vault 

room. 

Negative Pressure:  The ventilation fan is located 
on the exhaust vent and pulls air from the vault 

room. 

5.  References:  

Lee, Dennis, SCL Engineer and subject matter 

expert (dennis.lee@seattle.gov) 

Siddiqi, Uzma; SCL Standards Engineer, subject 
matter expert, and originator of 9255.50 
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2.  Scope 

This design standard identifies the designing 

process for the application of cable pulling.  This 

standard is applicable to cable pulling calculations 

with an existing or designed conduit system.  Cable 

pulling tension is the primary structural calculation 

associated with installation of underground cable.  

The minimum number of pulling vaults required for 

a conduit system is determined by the maximum 

allowable pulling tension between vaults.  This 

standard is not intended as a construction guideline 

for actual cable pulling, but an engineering tool for 

designing.   

This standard is designed for pulling cables into a 

conduit system, and does not address issues related 

to cable pull‐outs. 

This standard is based on IEEE 576‐2000 and 

includes input and information from other entities 

and manufacturers.  Unless stated and referenced 

otherwise, all information is from IEEE. 

Cable clearance calculations are excluded on the 

basis that the percentage of fill, as specified by the 

National Electrical Code (NEC), is sufficiently 

predictive of conduit fill problems. 

Supports for vertical risers, non‐armored and 

armored, are not included in this standard but 

appear in the preceding standard U1‐4.11/NCI‐60. 

The following topics are outside the scope of this 

standard: 

 Conduit system design; 

 Cable pull‐out; 

 Control cables; 

 Cable selection for system ratings; 

 Installation of cable in cable trays; 

 Racking and shaping of cable in vaults; 

 Mandrel selection; 

 Application of lubricants; and 

 Conduit repair. 
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3.  Def in i t ions 

Basket‐type grip:  See pulling grip. 

Cable:  A cable consists of the conductor, insulation, 
shielding and the jacket.  Some include neutral 

wires. 

Cable configurations: 

 1/C   Single conductor with metallic shield 

 1/C+N   Phase conductor with neutral, also 

  known as a concentric neutral 

 3/C  Three conductors under a single 

  jacket 

 3‐1/C  Three single conductors twisted 

  (triplexed) 

Conductor:  Portion of the cable that carries the 
current.  Located at core of cable. 

Coefficient of friction, Basic (kO):  A dimensionless 

factor of friction present between the cable jacket 

and the conduit.   

Coefficient of friction, Effective (k):  A function of 
the basic coefficient of friction and the weight 

correction factor.   

Coefficient of friction, Static:  At rest coefficient of 
friction of the cable in conduit. 

Kellems grip:  See pulling grip. 

Neutral:  The cable for return for the live feed.  It 
should not be considered a cable or supply 

conductor. 

Percentage of fill (POF):  The percentage of the area 
inside the conduit taken up by the cable(s). 

Pulley:  See sheave. 

Pulling eye:  Compression or epoxy‐filled devices 

attached to the conductor for pulling cable.  Also 

referred to by manufacturers as pulling bolts. 

 

 

 

Pulling bolt:  See pulling eye. 

Pulling grip:  A pulling grip is woven, galvanized 

steel, mesh sleeve attached to a cable for cable  

pulling applications.  Also known as pulling socks, 

basket‐type or Kellems grips.   

 

 

 

Pulling iron:  The structural attachment point 

embedded in the walls, ceilings, and/or floors of 

concrete utility vaults for the purpose of pulling in 

new cable, pulling out old cable, or moving  

equipment.  See Design  

Standard 9246.10  

“Pulling Irons.” 

 

 

 

 

 

Pulling sock:  See pulling grip. 

Radians:  A measure of angle.  2π radians = 360 

degrees. 

Sheave:  A wheel or roller with a groove along its 

edge for holding a cable.  Can also be known as 

pulley.   

Sidewall Bearing Pressure (SWBP):  The pressure 
exerted on an insulated cable as the result of the 

cable’s being pulled around a bend during 

installation.   

Supply conductor:  A conductor intended to carry 
current.   

Tension, actual:  Tension experienced by the cable 
and can be measured in the field using a 

dynamometer on the pulling equipment during 

cable installation. 

Tension, cable:  Force exerted to draw or drag 
insulated electrical conductors. 

Tension, cable – Section incoming (Ti):  Amount of 

tension entering into a segment of conduit. 

Tension, cable – Section outgoing (To):  Amount of 

tension coming out of a segment of conduit. 

Tension, design:  Tension to pull specific cable into 
a new or existing conduit system.  Function of 

conduit system, cable, and other components that 

affect the friction between the cable and conduit.  

Tension, maximum allowable (Tmax):  Peak safe 
tension for the cable and pulling equipment.  The 

lesser of the maximum allowable tension of the cable 

or the pulling device. 

Tension, maximum working: Recommended tension 

for the system of cable pulling equipment, including 

pulling irons, the pulling tool, vault construction, 

ropes, cable pulling grips and eyes, and other 

associated equipment. 

 

651



Sea t t le  City  Light  

DESIGN STANDARD 
Cable Pulling Engineering Fundamentals 
 f o r  i n te rna l  use  on ly  

s tandard number :  
superseding:  

e f fec t ive date:  
page:  

9271.05 
October  1 ,  2008 
August  13,  2010 
3 o f  21 

 
3.  Def in i t ions,  cont inued 

Tension, reel back: The estimated tension required to 

begin pulling the cable off of the cable reel. 

Weight Correction Factor (WC): A dimensionless factor 

(≥1) by which cable tensions and sidewall pressure are 

adjusted due to different cable arrangements, when 

cable is pulled around bends or in conduit.   

4.  Discussion 

It is important to be conservative when calculating 

cable pulling tensions.  The formulas and following 

examples only provide ideal situations which are 

uncommon for real‐life practices.  There will always 

be inconsistencies and factors present that are 

unseen.  It is recommended to never design to the 

maximum limit obtained in each situation.   

Conservative tension relates inversely with the cost 

of installation.  Being too conservative can result in 

excess vault installation, high costs, while being too 

liberal can result in lower cost but possible cable 

failure and conduit damage.  This task is the 

responsibility of the engineer.   

The cable pulling design tension is a calculated 

figure that is a function of the conduit system, cable 

and other components that affect the friction 

between the cable and conduit. This figure is 

compared with the maximum allowable tension. If 

the pulling tension exceeds the allowable tension, 

then conditions should be changed to ensure a 

successful pull.   

The sidewall bearing pressure calculation should be 

checked after each bend to make sure it does not 

exceed the cable’s ratings.   

When preparing for the pull, the design tension 

should be checked to make sure it does not exceed 

the maximum working tension. 

While pulling, it is important that the actual tension 

not exceed the design tension. 

4.1 Step A:   Compare Design Tension to 
Maximum Allowable Tension, see Figure 4.1 

If the design tension is within 10 percent of 

reaching the maximum allowable tension, the 

engineer should specify clearly the importance of 

utilizing lubrication during the pull.  All 

additional conduit bends that might occur during 

the conduit installation should be approved by the 

engineer. 

If the design tension exceeds the maximum 

allowable tension, a new cable can be selected that 

can withstand the required tension, considering it 

satisfies the cable and conduit requirements.  Also, 

redesigning the conduit system with fewer bends 

and a downhill slope may help reduce the design 

tension.   

The maximum allowable tension must be 
greater than the design tension 

4.2 Step B:   Compare Sidewall Bearing 
pressure to Maximum Cable Sidewall 
Bearing Pressure, see Figure 4.2 

If the sidewall bearing pressure exceeds the 

maximum cable sidewall bearing pressure, 

increasing the conduit bend radius will help 

decrease the pressure experienced by the cable. 

The maximum cable sidewall bearing pressure 
must be greater than the sidewall bearing 
pressure. 

4.3 Step C:   Compare Design Tension to 
Maximum Working Tension, see Figure 4.3 

If the design tension exceeds the maximum 

working tension, select pulling equipments that 

have adequate ratings.  If it is within 10 percent of 

reaching the maximum allowable tension, the 

engineer should specify clearly the importance of 

utilizing lubrication during the pull.  All 

additional conduit bends that might occur during 

the conduit installation should be approved by the 

engineer. 

The maximum working tension must be greater 
than the design tension. 

4.4 Step D:   Compare Design Tension to 
Actual Tension, see Figure 4.4 

If the actual tension exceeds the design tension 

during the cable pull, continue pulling at the 

minimum possible force.  Never stop pulling 

during a cable pull.  This presents the conduit 

system with a new static coefficient of friction.  

The engineer should be present to monitor and 

provide feedback as necessary during the cable 

pull. 

The design tension must be greater than the 
actual tension. 
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4.  Discussion,  cont inued 

Figure 4.1  Step A,  Compare design tension to maximum allowable tension:  
the maximum allowable tension must be greater 

 

conduit material               
section 6                     

                     

jacket material                    pulling eye 
section 6                    section 5.2 

    effective 
coefficient 

           

pulling  
   

configuration    of            equipment    pulling 

section 6.4    friction (k)                machine 

    section 7            section 5     

lubricant                    pulling grip 
section 8                    section 5.1 

                     

temperature                     
section 7                     

                     

                   

weight (w)    cable    DESIGN         

section 6    section 6    TENSION  <         

           

MAXIMUM 
ALLOWABLE

TENSION 
(Tmax)         

                     

                     

bends                     
section 11.3-11.5                     

    conduit                 

straights    system            cable   

section 11.3-11.5    section            section 11.1   

conductor 
limitation 

section 11.3-11.5 

    11.3-11.5                 

slopes                     
section 11.3-11.5                     

 

 

Figure 4.2  Step B,  compare sidewall bearing pressure to maximum cable sidewall bearing pressure:   
the maximum cable sidewall bearing pressure must be greater 

 

cable tension                     
section 9, 15                     

   

   

SIDEWALL BEARING 
 PRESSURE (SWBP)  section 9 < MAXIMUM CABLE SIDEWALL BEARING 

PRESSURE 

conduit bends                     
section 9, 15                     
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4.  Discussion,  cont inued 

Figure 4.3  Step C,  compare design tension to maximum working tension:   
the maximum working tension must be greater 

 
 

                      pulling eye 

                      section 5.2 

                       

                      pulling grip 

                  pulling    section 5.1 

                  equipment    

                  section 5   pulling 

                     machine 

                       

                      rope/steel 

                      cable 

                       

                  

                 

    <              

   

DESIGN 
TENSION 

 

MAXIMUM 
WORKING 
TENSION 

             

                       

                       

                       

                      pulling iron 

                      Design Std 

                  vault   9246.10 

                       

                      construction 

                       
                       

 
 
 
 
 
 

Figure 4.4  Step D,  compare design tension to the actual tension:  the design tension must be greater 
 
 

DESIGN TENSION > ACTUAL TENSION 
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4.  Discussion,  cont inued 

4.5 Cable Pul l ing Softw are 

There are various software programs available 

that can be used to calculate the cable pulling 

tension of a conduit system.  At SCL the 

following are available: 

 ETAP 

 Polywater Pull‐Planner 2000 

 CABLPUL230.xls, by Desmond Chan, SCL 

engineer 

A Design Standard is being produced to 

provide a brief overview of the advantages and 

disadvantages of each program.  

5.  Cable Pul l ing Devices 

The type of pulling device depends on the maximum 

tension the cables can handle.  There are two choices for 

gripping the power cables: pulling eye or pulling grip.   

5.1 Pul l ing Grip 

Seattle City Light employed pulling grips are 

typically manufactured by Kellems and are made 

of high‐strength galvanized steel strand.  There 

are various cable diameters each grip can 

support.  Pulling grips are applied over the cable 

jacket. 

For pulling grips, the tension max is usually 

limited to 1,000 lbs.  When doing pull 

calculations, it is wise to maintain a maximum 

pulling tension of below 1,000 lbs when a pulling 

grip is desired.  Following the pull, the pulling 

grip can be removed and reused.  It is 

recommended that three feet of cable on the 

pulling end be cut off to remove possibly 

damaged cable. 

5.2 Pul l ing Eye 

When using a pulling eye, do not exceed the 

allowable tension stated by the manufacturer of 

the pulling eye or SCL limits, depending on the 

type of vault, are 10,000, 5,000 or 1,250 lbs, 

whichever is less.  Compared to pulling grips, 

pulling eyes are more compact and can ride 

through bends easier.  Following the pull, the 

pulling eye can be removed and reused.  It is 

recommended that all sections adversely 

impacted by the pulling eye during the pull be 

cut off to remove possibly damaged cable.   

5.3 Pul l ing I ron 

When using the vault pulling iron, it is crucial 

to stay within its maximum pulling tension.  

This limit is a function of the vault type and 

therefore varies for each vault type.  See Design 

Standard 9246.10 “Pulling Irons.” 

6.  Cable and Conduit  Character ist ics 

There are typically two common scenarios where cable 

pulling tension is calculated.  The first involves the 

design of a new conduit system, which includes the 

selection of the conduit and cable.  The second involves 

pulling cable through an existing conduit system.  In 

both cases, it is important that both conduit and cable 

meet specific requirements. 

6.1 Percentage of  Fi l l  

The percentage of fill is a recommendation for 

designing conduit and cable systems outside 

the SCL standard pairings. A table of SCL 

recommended conduit and cable matching can 

be found in SCL Design Standard 9220.05 

“Conduit Selection”. 

Figure 6.1, Configuration of three single 
conductors 

 

 

 

 

 

 cradled triangular 

 

POF  = 100
)(

)(
2

2

x
D

cdn 
 f6.1 1 

Where 

POF  = percentage of fill percent 

D   = inside diameter of conduit inches 

d  = outside diameter of cable inches 

c = outside diameter of neutral inches 

n   = number of cables - 
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6.1 Percentage of  Fi l l ,  cont inued 

Table 15.1 (see appendix, section 15) provides 

the inside diameter of commonly used 

conduits.  Table 15.2 provides the outside 

diameter and weight of commonly used cables. 

When finding D, inside diameter of conduit, be 

sure to distinguish between the two types, IPS 

and ID.  IPS sizing refers to the outside 

diameter (D) of the conduit, and ID sizing refers 
to the inside diameter of the conduit.   

The National Electrical Code requires that for 

three or more supply conductors in a conduit, 

the total cross‐sectional area of the cables must 

not exceed 40% of the available area of the 

conduit.  For one or two supply conductors in a 

conduit, the maximums are 53% and 31%, 

respectively.  This fill limit is intended to 

prevent mechanical damage to cables during 

installation as well as overheating of cables in 

service. 

6.2 Est imated Reel  Back Tension 

Estimated reel back tension is defined as the 

tension that is necessary to begin the 

unwinding process of the cable off of the drum 

reel.  This value can be calculated as 10 times 

the weight per foot of the cable in pounds based 

on a “rule of thumb.” 

6.3 Jam Rat io  

Jamming occurs in the cable system when three 

or more cables all become wedged side‐by‐side 

inside a conduit.  This occurrence is predicted 

by the ratio of the inside diameter of the 

conduit to the outside diameter of the cable.  If 

the jam ratio (JR) ratio is between 2.8 and 3.2, 

jamming is very likely.  This would call for 

redesigning the system to produce a ratio that is 

out of this range.   

At Seattle City Light, IEEE standard 576 will be 

used.  The conduit diameter is increased by five 

percent to account for the deformation of the 

cables as they travel through conduit bends 

under tension.  The following formula is used 

for three cables.  Manufacturer triplexed cables, 

as well as single and two‐cable pulls, should 

not jam with proper fill limits. 

Design standard 9220.05 provides SCL 

approved cable and conduit pairings where 

practices have shown that jamming will not 

occur. 

 

Figure 6.3, Cable jamming configuration 

 

 

 

 

 

 

 

 

 

The following formula is only useful for jam 

ratios below 3.   

 

JR  = 
d

D
05.1        f6.2 3 

Where  

D  = inside diameter of conduit inches 

d   = outside diameter of cable inches 
 

SCL recommends caution in designing a pull where the jam 

ratio is in the range of 2.8‐3.2.4 

 

Figure 6.3, Estimating risk with calculated jam ratios 

 
<2.7 2.8 2.9 3.1 3.2 >3.3 

ok caution avoid caution ok 

 

There are many other recommendations made 

by other professional standards as well.  EPRI 

recommends the ratio to satisfy at least one of 

the following:  

d

D05.1
 < 2.9  or 

d

D

03.1
  > 3.1.   f6.3 

Manufacturers such as Pirelli, Aetna Wire and 

Southwire use the following formula:  

JR = 
d

D
  f6.4 

Each different entity uses a different range of 

jam ratios. 

 

6.4 Cable Conf igurat ion 

With three or more conductors in a conduit, 

they will tend to assume triangular or cradled 

positions.  Depending on which configuration,  
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6.4 Cable Conf igurat ion,  cont inued 

the weight correction factor will be slightly 

different.  The jam ratio can be used to 

determine the cable configuration in the 

conduit.  The triangular configuration requires 

less pulling tension than the cradled, and single 

configuration will require less than both for 

otherwise equal cable pulls.  If the three‐cable 

configuration is unknown, it is recommended 

to assume cradled as it provides a more 

conservative approach.   

Note that the neutral cable is not considered 

a conductor for the calculations. 

Table 6.4, Three‐cable configuration from 
jam ratio 5 

 

Jam Ratio 
Cable 
Configuration 

< 2.625 triangular 

> 2.625 cradled 
 

 

Figure 6.4, Cable configurations 
 

 

 

 
 

 single 
 
 
 
 
 
 
 
 dual cradled 
 

 

 

 

 

 triangular complex 
 
 
6 .5  Cable Weight  Correct ion Factor  

The Weight Correction Factor (WC) takes into 

account the weight distribution of single cables 

in a multiple cable pull.  This factor depends on 

the positions of the cables in the conduit,  

affecting the normal force between the cable 

and conduit.  When calculating the weight 

correction factor for a 3‐1/C cable, assume the 

cables are in the triangular configuration. 

 

1 cable (single)   

WC  = 1  f6.6 
 

3 cables (triangular), or 2 cables (dual) 

WC  = 
2

1

1










dD

d
 f6.7 

 

3 cables (cradled) 

WC  = 
2

3
41 











dD

d  f6.8 

 

4 or more cables (complex) 6 

WC  = 
2

21 










dD

d  f6.9 

 

Where   
WC = weight correction factor - 
D = inside diameter of conduit inches 
d  = outside diameter of cable inches 

7.  Coeff ic ient  of  Fr ict ion 

The effect of friction is very crucial to the cable 

pulling procedure.  The effective coefficient of 

friction (k) varies directly with the area of cable 

surface that is in direct contact with the conduit 

during the pull.  The basic coefficient of friction (ko) 

is a function of the cable jacket and conduit 

materials.  Because the surface contact of cable to 

conduit varies with cable configuration, the effective 

coefficient of friction can be calculated as a function 

of the basic coefficient of friction and the weight 

correction factor.   

The use of lubricant significantly decreases the 

coefficient of friction.  Thus, it is highly 

recommended to use lubrication during a long cable 

pull.  See Material Standard 7262.2. 
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7.  Coeff ic ient  of  Fr ict ion,  cont inued 

k  = COWk    f7 

Where  
k = effective coefficient of friction - 
kO = basic coefficient of friction - 
WC  = weight correction factor - 

 

Table 7, Basic coefficient of friction with and without 

Polywater J lubricant  (air temperature 70 degrees 

Fahrenheit) 7 

One Cable in Conduit (k )  

Conduit  
Material 

Cable  
Outer 
Covering 

Without 
Lubricant 

With 
Lubricant 

PVC LLDPE 0.28 0.12 

 XLPE no data no data 

 PE 0.25 0.11 

 PVC 0.55 0.11 

 PP no data no data 

 bare CN no data no data 

fiberglass LLDPE 0.23 0.13 

 XLPE no data no data 

 PE 0.13 no data 

 PVC 0.33 0.16 

 PP 0.31 0.13 

 bare CN 0.16 no data 

steel LLDPE 0.30 0.18 

 XLPE no data no data 

 PE 0.25 no data 

 PVC 0.43 0.13 

 PP 0.43 0.06 

 bare CN 0.35 no data 

 

Outer Covering Codes: 
Bare CN, concentric neutral with copper wires 

LLDPE, linear low‐density polyethylene 

PE, polyethylene 

PP, polypropylene  

PVC, polyvinyl chloride 

XLPE, crosslinked (XL) polyethylene 

8.  Lubr icat ion    

The use of lubrication is essential to reduce friction 

during a cable pull.  The compatibility of the 

lubrication with the cable and conduit is very  

crucial.  Check manufacturer’s recommendation 

before using any lubrication.  Polywater J is an SCL 

approved lubricant that comes in gel or pourable 

gel.  Lubrication should be poured before and/or 

during the pull.   

The formula below represents an estimated quantity 

of lubricant needed for a cable pull. 

Q  = LD)0015.0(  f8  8 

Where   

Q = quantity of lubrication gallons 

L = length of conduit feet 

D   = inside diameter of conduit inches 

9.  Sidew al l  Bear ing Pressure 

9.1 Prevent ing Cable Damage 

Excessive sidewall bearing pressure (SWBP) on 

a cable can damage the insulation, causing a 

higher chance for cable failure.   

 

 

Figure 9, Sidewall bearing pressure factors 

 

 

 

 

 

 

 

 

 

 

The SWBP is expressed as a form of the tension 
out of the bend divided by the inside radius of 

the bend, with different factors for the different 

configurations. 
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9.  Sidew al l  Bear ing Pressure,  cont inued 

9.1 Prevent ing Cable Damage,  cont inued 

1 cable (single) 

 SWBP = 
r

To  f9.1 

3 cables (triangular), or 2 cables (dual) 

 SWBP = 
r

TW oC








2

 f9.2 

3 cables (cradled) 

 SWBP = 
r

TW oC





 
3

23
 f9.3 

 Where  

 SWBP   = sidewall bearing  pounds/ 
   pressure (foot of bend 
    radius) 

 WC  = weight correction factor - 

 To  = tension entering the bend pounds 

 r = inside radius of conduit feet 
 

In order to minimize cable damage due to 

excessive sidewall pressure, compare calculated 

values with the maximum sidewall pressure 

table, as well as checking the cable 

manufacturer’s recommendation for each type of 

cable to be installed.  The SWBP can be lowered 

by reducing the pulling tension or increasing the 

bend radius. 

Table 15.3 (see appendix, section 16) shows 

maximum sidewall bearing pressures of 

commonly used cables. 

9.2 Fr ict ion and High SWBP 

In a study conducted by EPRI, and confirmed 

by IEEE 576‐2000, the basic coefficient of 

friction around a bend can be reduced when the 

SWBP is greater than 150 lbs/ft.   

 

Table 9.2. Recommended basic coefficient of 

friction of bends with SWBP of 150 lbs/ft or 

greater with lubricant 

 

Conduit  
Material 

Cable  
Outer 
Covering 

Basic 
Coefficient of 
Friction, kO 

PVC LLDPE 0.15 

 XLPE no data 

 PE 0.15 

 PVC 0.30 

 PP no data 

 bare CN no data 

fiberglass LLDPE no data 

 XLPE no data 

 PE no data 

 PVC no data 

 PP no data 

 bare CN no data 

steel LLDPE 0.25 

 XLPE no data 

 PE 0.25 

 PVC 0.30 

 PP no data 

 bare CN no data 
 

 
10.  Recommended Minimum Bending Radi i  9  

When training or installing cable, it is very 

important to not violate the minimum bending 

radius values cited in Table 10.  Bending cable 

beyond acceptable limits can damage the cableʹs 

internal structure and lead to dielectric breakdown. 

Minimum bending radius values for 600 volt cable 

are notably lower than primary cable because 600 

volt cable has a much simpler internal structure and 

significantly lower electric field stresses. 

Minimum bending radius values are a function of a 

cableʹs metallic shielding type, construction type, 

insulation thickness, and overall diameter. 
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10.  Recommended Minimum Bending Radi i ,  
 cont inued  

Table 10, Minimum bending radius values, copper 

conductor cable 10 

Grip  
Type 

Cable 
Voltage 
Rating, 
kV 

Con-
struction 

Size,  
AWG/kcmi l  

Minimum 
Bending 
Radius,  
in 

tape 05 1/C all 14 

 15 1/C 500 18 

  3/C 4/0 and less 29 

   350-500 35 

   750 42 

 28 3/C+3G #1 32 

   350 40 

 35 1/C 350 21 

   1000 30 

flat strap 15 3-1/C 500 47 

   1000 61 

 28 1/C 350-500 21 

   750-1000 26 

drain wire 28 1/C 350-500 21 

 28-35 1/C 750-1000 25 

 

The values presented in Table 10 are Seattle City 

Lightʹs best practice and absolute minimums ‐ it is 

highly recommended to not even approach these 

values in the field. 

The values presented in Table 10 do not apply to 

bends around which the cable may be pulled under 

tension as this number will be determined by the 

maximum allowable sidewall bearing pressure. 

11.  Maximum Pul l ing Tensions and Lengths 

11.1 Maximum Tension on Cable 
Conductors  

Each specific type of conductor, copper or 

aluminum, has a maximum pulling tension that 

cannot be exceeded.  The conductors of the 

cable are generally the only members that can  

bear the pulling forces without damage.  This 
formula can only be used when pulling on the 
conductor portion of the cable using a pulling 
eye. 

 

Copper conductors 

TMAX  = ASn   f11.1 

Aluminum conductors 

TMAX  = ASn   f11.2 

Where  

TMAX  = maximum allowable tension pounds 

A = conductor area cmil 

S = maximum allowable  
  conductor stress lb/cmil 

n =  number of conductors - 

Table 11.1, Maximum allowable conductor  

stress (S) 11 

Cable Type Material Temper lb /cmi l  

all copper soft 0.008 

stranded aluminum hard 0.008 

stranded aluminum 3/4 hard 0.006 

stranded aluminum 1/2 hard 0.004 

solid aluminum soft 0.002 
 

Table 15.4 (appendix) provides conductor area. 

For a single conductor, IEEE recommends a 

maximum limitation of 5,000 pounds, and 

10,000 pounds for three cables.  The limitation 

is due to unequal distribution of tension forces 

when pulling multiple conductors.  In three 

cable pulls (non‐triplexed cables), the tension 

should be computed using the assumption that 

only two conductors will share the fully applied 

tension. 

See Construction Guideline E6‐1.0/NGE‐70 for 

cable material and temper. 
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11.2 Maximum Pul l ing Length on Cable  

Each specific type of conductor has a maximum 

pulling length that cannot be exceeded, 

depending on the weight, length and friction of 

the cable.  

LMAX = 
wk

TMAX


 f11.3 

Where 

LMAX = maximum permissible  
  pulling length feet 

TMAX  = maximum allowable tension pounds 

k = effective coefficient of friction - 

w = total weight of cables  
  in conduit pounds/foot 
 

Cable pulls should never be designed to exceed 

the maximum pulling tension as the actual 

condition of the system is variable.  Designs 

must also take into account tension limitations 

of other hardware required for the pull, i.e. 

pulling device attachments, pulling irons, etc. 

11.3 Tension Calculat ions and Speci f ic  
Formulas   1 2  

When preparing for the pull, it is best to map 

out the different sections in the conduit system 

in order to anticipate straights, bends, rises, 

inclines and declines.  Minimizing the 

complexity of bends will simplify tension 

calculations as well as lessen pulling tensions.  

Generally, it is best to pull downhill and feed 

the end closest to any bends.   

It is wise to calculate the pulling tensions from 

pulling in both directions.   

The following specific formulas are provided as 

an understanding to where the bend 

approximation formula is derived from. 

 

To  = section outgoing cable tension pounds 

Ti = section incoming cable tension pounds 

  = angle of bend radians 

L =  actual length of cable in section feet 

w = total weight of cables in  
  conduit pounds/foot 

k = effective coefficient of friction - 

r = inside radius of conduit feet 
 

Straight pull 

Horizontal  To  = LwkTi   f11.4 

Straight up To  = LwTi   f11.5 

Straight down  To  = LwkTi   f11.6 

 

Sloped pull 

Upwards T o  = )]cos()[sin(  kLWTi  f11.7 

Down T o  = )]cos()[sin(  kLWTi  f11.8 

 

Horizontal bend pull 

To  = )sinh()()cosh( 22  kwrTkT ii   f11.9 

 

Concave down 

Upwards T o  = 

)]cos(1)(1()sin(2[
1

2

2
  kkk

i ekke
k

wr
eT 




   f11.10 
Downwards T o  = 

)]cos(1)(1()sin(2[
1

2

2
  kk

i ekk
k

wr
eT 


  

   f11.11 
 

Concave up 

Upwards T o  = 

)]cos()(1()sin(2[
1

2

2
  


 kk

i ekk
k

wr
eT   

   f11.12 

Downwards T o  = 

)]cos(1)(1()sin(2[
1

2

2
  kkk

i ekke
k

wr
eT 




   f11.13 

 

 

Figure 11.3, Cable pulling sections 

 

 

 

 straight (f11.4) slope upward (f11.7) 
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11.3 Tensions Calculat ions and Speci f ic  

Formulas,  cont inued 

Figure 11.3, Cable pulling sections, continued 
 

 

 

 

 slope downward (f11.8) horizontal bend (f11.9) 

 

 

 

 

 

 
 concave down, concave down, 
 up pull (f11.10) down pull (f11.11) 

 

 

 

 

 

 concave up, concave up, 
 up pull (f11.12) down pull (f11.13) 

 
11.4 Commonly Used Approximat ion for  

Bends 

Generally, since the above specific formulas are 

very complicated, it is common practice to use 

the following approximation in lieu of the exact 

bend equations f11.9, f11.10, f11.11, f11.12, and 
f11.13.  

To  = k
i eT  f11.14 

 

Table 11.4, Degrees to radians conversion table 

Bend Angle in Degrees Bend Angle in Radians 

15 0.262 
30 0.524 
45 0.785 
60 1.040 
75 1.310 
90 1.570 

11.5 Large Radius Bends and Low  
Incoming Tension 

Large radius bends and low incoming tensions 

have been calculated to be inconsistent when 

using the approximation formula for bends.  

The bend approximation is only a factor of the 

incoming tension and does not directly account 

for the extra friction generated when pulling 

through large arcs.   

The following table suggests situations for using 

the straight formula in lieu of the bend 

approximation.  With these characteristics for the 

bend, straight pull calculations yield higher 

pulling tensions than bend approximation 

calculations.  These numbers were obtained 

through a comparison calculation between the 

two formulas.  Friction and cable weight were 

held constant with a varying radius and 

incoming tension. 

Table 11.5, Conditions to use straight formula 

instead of bend approximation 

Crossover Angle,  
degrees 

Crossover,  
l bs / f t  

≤ 22.5 ≤ 4.79 

≤ 45 ≤ 4.41 

≤ 90 ≤ 3.72 

If the SWBP at the indicated crossover angles is 

than the listed crossover SWBP, use the straight 

pull calculations.  Otherwise, use the bend 

approximation calculations. 

11.6 Cable Creepage 

Cable creepage occurs when there is not 

enough cable weight to offset the movement of 

cable being pulled downwards by gravity.  In 

such cases, it is recommended to use a single or 

double‐eye split grip to restrain the cable by 

putting it in compression.  From SCL history, 

cable creepage often occurs when a terminal 

pole and vault are in close proximity within a 

cable system.  Construction Guideline U4‐3.5/ 

NCI‐130 provides details to this application. 

12.  Sample Pul l ing Calculat ions 

To better familiarize the user with the preceding 

technical parameters and formulas, the following 

pages illustrate calculations for a sample installation 

of a cable into an existing conduit system.   
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12 .  Sample Pul l ing Calculat ions,  cont inued 

For comparison purposes in the sample calculations, 

tensions calculated with the approximated formula 

for bends (formula f11.14) are included on the right 
in bold italics and parentheses.  

12.1 Sample Mater ia ls:  

012100 cable 28 kV, 500 kcmil, 3-1/C 
012808 conduit 5 inch fiberglass 
726225 lubricant Polywater J 

 

12.2  Sample Cable-Pul l  Informat ion:  

1. type of pull three single cable 
conductors 

2. cable description Stock No.: 012100 
28 kV, 500 kcmil, 1/C 
TRXLP insulation 
LLDPE jacket 

3. typical outer diameter 
of one cable (D) 

1.62 in 

 

 

4. weight of three 
cables (W) 

7.5 lbs/ft 

5. maximum sidewall 
pressure 

1,500 lbs/ft 

6. conductor area (A) 500,000 cmil 
7. allowable conductor 

stress (S) 
0.008 lbs/cmil 

8. conductor alloy copper 
9. conductor temper soft 

10. shielding flat strap 
11. conduit used Stock No.: 012808 

5 inch fiberglass 
12. typical inner diameter 

of conduit (D) 
5.38 in 

13. type of lubricant Polywater J 
14. installation 

temperature 
70 F 

15. estimated reel back 
tension 

25 lbs 

16. pulling device pulling eye 
 

 

12.3 Sample Pul l :   Plan and Prof i le  View s 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

drawing not to scale 
prepared by Yaochiem Chao 

8/29/2008 
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12.4 Calculat ion Steps 

The first step is to ensure that the cable and conduit characteristics meet all 

necessary requirements and applicable codes and standards.  

Percentage of fill: 

POF = 100
)(

)(
2

2

x
D

dn
 

 = 100
)38.5(
)62.1(3
2

2
x  

 = 27.2 % fill 
 less than 40%, meets NEC requirements 

Jam ratio: 

JR = 
d

D
05.1  

 = 
62.1

38.5
05.1  

 = 3.49 
 already an approved SCL conduit/cable pairing 
 outside jam ratio range of 2.8-3.2 

 

Weight correction factor: 

Cables are in the triangle configuration. 

Wc = 
2

3

4
1 








dD

d
 

 = 
2

62.138.5

62.1

3

4
1 






  

 = 1.25 

Friction: 

From the table, using a cable Stock Number 012100 with LLDPE jacket in a PVC conduit with Polywater J lubricant, 

the basic coefficient of friction is 0.13.  To design conservatively, plan for the worst‐case scenario. Therefore, choose 

the coefficient of friction for a cable pull without friction, thus making the applied coefficient of friction 0.23.  
Depending on the preferences of different engineers, this number can be increased or decreased.  Because the 

cables are assembled in the triangular configuration, the weight correction factor that must be applied. 

Effective friction: 
 

k = COWk  
 = 25.123.0   
 = 0.29 

 

The second step is to establish a maximum allowable tension using the lowest tension rating from the pulling 

machine, pulling device or cable conductor limitation. 
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12.  Sample Pul l ing Calculat ions 

12.4 Calculat ion Steps,  cont inued 

Maximum tension on copper cable conductor: 
Tmax = ASn   
 = 000,500008.03   
 =  12,000 lbs 

Pulling eye tension limit: 
 = 10,000 lbs 
 maximum allowable tension 

 

Results in bold are calculated using traditional formulas. 

Results in bold italics are calculated using the approximation formula (f11.14).  Straight pulls were 
substituted for slope pulls.  Sidewall bearing pressure calculations are the same. 

 

Cable Feed‐in Step – Concave up, downward pull 

Ti = 75 lbs – estimated reel back tension 

To  = )]cos(1)(1()sin(2[
1

2

2
  kkk

i ekke
k

wr
eT 


   

 = ))]57.1cos(1)(29.1()57.1sin()29(.2[
29.1

65.7
75 57.129.257.129.

2

57.129.  



 eee   

 = 42.4 lbs  (118.3 lbs) 

SWBP = 
r

TW oC





2

 

 = 
6

4.42

2

25.1






 

 =  4.4 lbs/ft does not exceed max sidewall bearing pressure (12.3 lbs/ft) 
 

Step 1 – Horizontal straight pull 

To  = LwkTi   

 = 29.5.7504.42   
 = 151.2 lbs  (227.1 lbs) 
 

Step 2 – Horizontal bend pull 

To  = )sinh()()cosh( 22  kwrTkT ii   

 = )57.129sinh(.)125.7(2.151)57.129cosh(.2.151 22   

 = 250.1 lbs  (358.1 lbs) 

SWBP = 
r

TW oC





2

 

 = 
12

1.250

2

25.1






 

 = 13 lbs/ft   does not exceed max sidewall bearing pressure (18.7 lbs/ft) 
 

665



Sea t t le  City  Light  

DESIGN STANDARD 
Cable Pulling Engineering Fundamentals 
 f o r  i n te rna l  use  on ly  

s tandard number:  
superseding:  

e f fect ive date:  
page:  

9271.05 
October  1,  2008 
August  13,  2010 
17 of  21 

 
12.  Sample Pul l ing Calculat ions 

12.4 Calculat ion Steps,  cont inued 

Step 3 – Straight pull 

To  = LwkTi   

 = 29.5.7101.250   
 = 271.9 lbs  (379.9 lbs) 
 
 

Step 4 – Concave down, downward pull 

To  = )]cos(1)(1()sin(2[
1

2

2
  kk

i ekk
k

wr
eT 


   

 = )]785cos(.1)(29.1()785sin(.)29(.2[
29.1

125.7
9.271 785.29.2

2

785.29.  



 ee   

 = 367.0 lbs  (477.1 lbs) 

SWBP = 
r

TW oC





2

 

 = 
12

367

2

25.1






 

 = 19.1 lbs/ft   does not exceed max sidewall bearing pressure (24.8 lbs/ft) 

 

Step 5 – Slope downward pull 

To  = )]cos()[sin(  kLWTi   

 = )]785cos(.29.)785)[sin(.5.7)(10(367   

 = 329.4 lbs  (498.9 lbs) 

 

Step 6 – Concave bend, downward pull 

To  = )]cos(1)(1()sin(2[
1

2

2
  kkk

i ekke
k

wr
eT 


  

 = )]785cos(.1)(29.1()785sin(.)29(.2[
29.1

125.7
4.329 785.29.2785.29.

2

785.29.  



 eee  

 = 362.4 lbs  (626.5 lbs) 

SWBP = 
r

TW oC





2

 

 = 
12

4.362

2

25.1






 

 = 18.9 lbs/ft   does not exceed max sidewall bearing pressure (32.6 lbs/ft) 
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12.  Sample Pul l ing Calculat ions 

12.4 Calculat ion Steps,  cont inued 

Step 7 – Concave bend, upward pull 

To  = )]cos()(1()sin(2[
1

2

2
  


 kk

i ekk
k

wr
eT  

 =  )57.1cos()(29.1()57.1sin()29(.2
29.1

125.7
4.362 57.129.2

2
57.129. 




  ee  

 = 643.1 lbs  (987.8 lbs) 

SWBP = 
r

TW oC





2

 

 = 
12

1.643

2

25.1






 

 = 33.5 lbs/ft does not exceed max sidewall bearing pressure (51.4 lbs/ft) 
 

Step 8 – Vertical upward pull 

To  = LwTi   

 = )5.7(101.643   

 = 781.1 lbs  (1062.8 lbs) 
 

Step 9 – Convex bend, upward pull 

To  = )]cos(1)(1()sin(2[
1

2

2
  kkk

i ekke
k

wr
eT 


  

 = )]57.1cos(1)(29.1()57.1sin()29(.2[
29.1

125.7
1.781 57.129.257.129.

2
57.129.  




 eee  

 = 1383.3 lbs  (1675.7 lbs) 

SWBP = 
r

TW oC





2

 

 = 
12

3.1383

2

25.1






 

 = 72 lbs/ft   does not exceed max sidewall bearing pressure (87.3 lbs/ft) 
 

Step 10 – Horizontal bend pull  
 

To  = )sinh()()cosh( 22  kwrTkT ii   

 = )57.129sinh(.)125.7(3.1383)57.129cosh(.3.1383 22   

 = 2182.4 lbs  (2642.0 lbs) 
 

SWBP = 
r

TW oC





2

 

 = 
12

4.2182

2

25.1






 

 = 113.7 lbs/ft   does not exceed max sidewall bearing pressure (137.6 lbs/ft) 
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12.  Sample Pul l ing Calculat ions 

12.4 Calculat ion Steps,  cont inued 

Step 11 – Straight pull  

To  = LwkTi   

 = 29.5.7304.2182   
 = 2247.7 lbs  (2707.3 lbs) 
 

Step 12 – Horizontal bend pull 

To  = )sinh()()cosh( 22  kwrTkT ii   

 = )57.129sinh(.)125.7(7.2247)57.129cosh(.7.2247 2   

 = 2532.8 lbs  (4268.5 lbs) 

SWBP = 
r

TW oC





2

 

 = 
12

8.2532

2

25.1






 

 = 131.9 lbs/ft   does not exceed max sidewall bearing pressure (222.3 lbs/ft) 
 

Step 13 – Straight pull  

To  = LwkTi   

 = 29.5.7207.2532   
 = 2576.2 lbs  (4312 lbs) 

Step 14 – Concave bend, upward pull 

To  = )]cos()(1()sin(2[
1

2

2
  


 kk

i ekk
k

wr
eT  

 =  ))57.1cos()(29.1()57.1sin()29(.2
29.1

125.7
2.2576 57.129.2

2
57.129. 




  ee  

 = 4133.5 lbs  (6798.5 lbs) 

SWBP = 
r

TW oC





2

 

 = 
6

5.4133

2

25.1






 

 = 430.57 lbs/ft   does not exceed max sidewall bearing pressure (354.1 lbs/ft) 
 

 

The maximum sidewall bearing pressure is not exceeded and the final pulling tension requirement for this cable 

run is approximately 1,350 pounds for the more exact calculations, and about 2,300 pounds for the approximate 

calculations.  Since it exceeds 1,000 pounds but within 10,000 pounds, a pulling grip cannot be used, so a pulling 

eye must be employed.   

In addition, reverse calculation pulls can also be calculated as it may yield a lower required pulling tension.  

Typically, it is best to pull downhill and to begin pulling closest to the first bend.   
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13.  End Notes 

1 
IEEE 576‐2000.  manipulated to include the fill 

percentage of the neutral cable 

2 
2008 NEC.  Chapter 9, Table 1 

3 
IEEE 576‐2000 

4 
IEEE 576‐2000 

5 
Manipulated from IEEE 576‐2000.  original number 

was 2.5; a five percent factor was factored to get 

2.625 

6 
EPRI 

7 
American Polywater 

8 
Southwire 

9 
IEEE 576‐2000 

10 
SCL Construction Guidelines U4‐3/NCI‐170 and  

E6‐1.0/NGE‐70 

11 
Southwire.  Table 4 Maximum Allowable 

Conductor Stress. more accurate than the IEEE 

standard 

12 
EPRI, Southwire 
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6020.01; “15 kV, 3/C, TRXLPE Insulated, Tape 
Shielded Cable;” Material Standard; SCL 
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Shielded Cable;” Material Standard; SCL 

6025.10; “15 kV, 3/C, EPR Insulated, Tape Shielded 
Cable;” Material Standard; SCL 
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Commercial Applications”; 

“Maximum Safe Pulling Lengths for Solid 
Dielectric Insulated Cables”; EPRI 

NCI-62; “Pulling Iron Installation, In‐Building Vaults, 
Network System”; Construction Guidelines; SCL 

Ng, Sharon; SCL Senior Civil Engineer, subject matter 

expert (sharon.ng@seattle.gov) 

Ogi, Irving; SCL Civil Engineer Supervisor, subject 
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“Power Cable Installation Guide”; Southwire 
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Siddiqi, Uzma; SCL Standards Engineer, (uzma. 
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Installing Electrical Wire and Cables 

(Underground)”; Construction Guideline; SCL 

U4-3.5/NCI-130; “Creepage of Cable”; Construction 
Guideline; SCL 

Youngs, Rob; SCL Network Crew Chief, subject 
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15 Appendix:   Tables 

Table 15.1, Inside diameter of commonly used conduits 

Stock Number Size, in Conduit Type Inner Diameter (D), in  

012808 5 IPS fiberglass 5.38 
734524 5  PVC, Schedule 40 5.01 
734523 4 PVC, Schedule 40 3.99 
Source: SCL Material standards 7015.05, 7025.05 

Table 15.2, Outside diameter and cable weight of commonly used cables 

Stock Number Cable Description Outer Diameter (D), in Weight, lbs/ft  

012100 28 kV, 500 kcmil, 1/C 1.62 02.5 
012102 28 kV, 1000 kcmil, 1/C 2.03 04.4 
602025 28 kV, 1/0 AWG, 1/C+1/N 1.30 00.6 
012735 15 kV, 500 kcmil, 3-1/C 1.447 / 3.02 single/ triplexed 06.7 
623670 15 kV, 1000 kcmil, 3-1/C 1.833 / 3.94 single/ triplexed 12.8 
613523 15 kV, #1 AWG, 3/C 2.10 02.1 
Source: SCL Material Standards 6000‐6499 

Table 15.3, Maximum sidewall bearing pressure of commonly used cables 

Stock Number Cable Description Maximum Sidewall Bearing Pressure, lbs/ft  

012100 28 kV, 500 kcmil, 1/C 1,500 
012102 28 kV, 1000 kcmil, 1/C 1,500 
602025 28 kV, 1/0 AWG, 1/C+1/N 1,500 
012735 15 kV, 500 kcmil, 3-1/C 1,500 
623670 15 kV, 1000 kcmil, 3-1/C 1,500 
613523 15 kV, #1 AWG, 3/C 1,500 
Source:  SCL Construction Guideline E6‐1.0/NGE‐70 

Table 15.4, Conductor area (A) 

Size, AWG Cross-Sectional Area, cmil  Size, AWG or kcmil Cross-Sectional Area, cmil 

10 10,380  1/0 0,115,600 
8 16,510  2/0 0,133,100 
7 20,820  3/0 0,167,800 
6 26,240  4/0 0,211,600 
5 33,090  250 0,250,000 
4 41,740  500 0,500,000 
3 52,620  750 0,750,000 
2 66,360  1,000 1,000,000 
1 83,690    

Table 15.5, Minimum bending radius of commonly used cables 

Stock Number Cable Description Minimum Bending Radius, in  

602025 28 kV, 1/0 AWG, 1/C+1/N 24 

012098 28 kV, 1/0 AWG, 1/C+1/N 24 

012099 28 kV, 350 kcmil, 1/C 24 

012100 28 kV, 500 kcmil, 1/C 30 

012101 28 kV, 750 kcmil, 1/C 36 

012102 28 kV, 1000 kcmil, 1/C 48 
Source:  Detter, Chris; SCL Standards Engineer; subject matter expert. 
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M A T T E R S  T O  C O N S I D E R  W H E N  C O M P L E T I N G  A  S T O C K  
R E C O M M E N D A T I O N  F O R M  

 
 

 

1.  Scope 

This Design Standard presents general 

information about completing and submitting a 

Stock Recommendation form for the purpose of 

adding, removing, or changing a material item in 

the Stores system.  Refer to section 6. 

Spare parts are outside the scope of this document. 

2.  Appl icat ion 

This Design Standard may be useful to any 

individual who is planning to submit a Stock 

Recommendation form to Standards for adding, 

removing, or changing a material item in the 

Stores system and would like the process to be as 

efficient and as timely as possible. 

This document may also be used as a worksheet 

and attached to the submitted Stock 

Recommendation. 

3.  Discussion 

3.1  Background 

Historically, Standards personnel have not 

served their customers well in reviewing and 

processing Stock Recommendation forms.  Some 

Stock Recommendation forms have languished 

in Standards in excess of a year.  The reasons are 

many: 

• Stock Recommendation forms are 

submitted with incomplete or inconsistent 

information 

• Material items are viewed individually 

instead of in groups or as part of a related 

family 

• Conflicting objectives exist between users 

of material and Material Control 

• Prevalence of out‐of‐date Material 

Standards 

• Shortage of Standards personnel and 

workload issues 

• Shortage of available subject matter experts 

• Originator or sponsor has moved on to a 

new job  

Before continuing, it is helpful to understand the 

basic process as it currently exists.  In general, the 

paperwork flows as follows: 

A.  Originator  – Completes Stock 

Recommendation form as best as possible, 

has their supervisor sign it, and then 

forwards it to Standards.  In many cases, 

Standards is the originator. 

B. Standards  – Reviews form and routes it 

to Safety / Health, if deemed necessary. 

C. Safety /  Heal th  – Safety and Health 

(Environmental) are separate entities at 

Seattle City Light. If required, each reviews 

and approves or rejects the request and 

returns form to Standards. 

D. Standards  

If there are Safety and Health concerns, 

settles first; if none, proceeds with the 

following: 

 Assembles and reviews technical 

literature and industry standards 

 Reviews suppliers 

 Obtains new Standard Number, if 

needed 

 Obtains new Stock Number from 

Passport 

 Reviews affect on other, related material 

items, fills out additional Stock 

Recommendation forms if required 

 Prepares new Material Standard – this 

work can take time 

671



Sea t t le  City  Light  

DESIGN STANDARD 
Matters to Consider When Completing a Stock Recommendation Form 
 f o r  i n te rna l  use  on ly  

s tandard number :  
superseding:  

e f fec t ive date:  
page:  

9605.05 
new 
August  13,  2009 
2 o f  8 

 

3.  Discussion 

3.1  Background 

D.  Standards , continued 

 Prepares entry for Stock Catalog – 

this work can take time 

 Sends email to originator, 

Material Control and key 

personnel who may have interest, 

alerting them that a new Stock 

Number has been obtained 

 Signs Stock Recommendation 

form and forwards it to Material 

Control 

 Publishing branch of Standards 

prepares layout of new or revised 

Material Standard and/or Stock 

Catalog page 

E.  Mater ia l  Control  – Completes 

remaining screens in Passport, signs off 

Stock Recommendation form, and 

forwards a copy to Standards and each 

warehouse that will be stocking the 

material item.  Initiates order, if 

specified. 

F.  Warehouse  – Files copy of Stock 
Recommendation approved by Material 

Control. 

G. Standards  – Files copy of Stock 
Recommendation approved by Material 

Control in paper‐based and on‐line 

history files. 

Regarding sections A. to G., above, the more 

information the originator provides, the more 

efficiently a Stock Recommendation can be 

processed.  A number of the points discussed 

below are not specifically part of the current 

Stock Recommendation form.  If the originator 

requires more room to write, it is recommended 

that overflow information continue on an 

attached, separate sheet. 

3.2 Basic Information 

Stock Number  – For requests to add a new 
material item, originator leaves this space blank.  

When removing or changing an existing material 

item, it is mandatory to include this information. 

 

Stock Class-Page  ‐ For requests to add a new 
material item, originator is encouraged to 

recommend a page in the Stock Catalog that would 

be most appropriate.  When removing or changing 

an existing material item, it is mandatory to include 

this information.  Note: Stock Catalog page numbers 

can shift over time when new material items are 

added and space must be made. 

Mater ia l  Standard Number – For requests to 
add a new material item, the originator is invited to 

suggest a number, otherwise this space may be left 

blank.  When removing or changing an existing 

material item, it is mandatory to include the 

Standard Number. 

I tem Descript ion (Remarks)  – For requests to 
add a new material item, originator should include 

the major attributes of the product, especially those 

that distinguish it from similar material items.  

Whenever possible, originator should attach copies 

of marked‐up manufacturer’s literature, catalog 

pages, original photographs (jpeg or tiff files), and/or 

drawings.  When removing or changing an existing 

material item, the item description need only be 

complete enough to eliminate confusion. 

3.3 Or iginator  Input  
 

Originator’s Information 
 
Or iginator 's  Name  

_______________________________________ 
(printed) 

It is important that Standards knows who originated 

the request so that questions may be quickly directed 

without added work.  Most signatures are not 

legible.  Signatures should appear on original Stock 

Recommendation form. 

Originator 's  Signature  

_______________________________________ 
(signature/date) Required 

Org Unit  ___________ Required 

Telephone ____________________ Required 
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3.  Discussion 

3.3 Or iginator  Input , continued 
 

Actions 

Prior i ty (check only one): 

[  ] High 

[  ] Normal 

[  ] Low 

This information is not currently part of the 

Stock Recommendation form, however, knowing 

priority can assist Standards in better serving its 

customers.  It is recommended that an originator 

with a high priority request plan time to meet 

with Standards personnel to discuss the project.  

A face‐to‐face meeting will improve response 

time greatly. 

Recommended Act ion (check only one 
and fill in from/to information as appropriate): 

[  ] Add new product 

[  ] Change existing specification/ordering 
information 

[  ] Issue stock to depletion 

[  ] Remove stock from inventory and submit 
to Salvage to sell or scrap 

[  ] Change existing reorder points: 

 

North Service Center 

from: to: 

Min _______ Min _______  

Max _______ Max _______ 

 

South Service Center 

from: to: 

Min _______ Min _______  

Max _______ Max _______ 

 

[  ] Change existing emergency replacement 
Stock level: 

North Service Center 

from: to: 

_______ _______ 

 

South Service Center 

from: to: 

_______ _______ 

 

[  ] Change in Passport status (see Material 
Control section) 

[  ] Other ____________________________ 

Checking the appropriate box and filling in max/min 

information, if required, illuminates the scope of 

work in a clear and consistent manner.  Note: each 

warehouse established has their own min/max 

stocking levels. 

Appl icat ion Remarks 

 ______________________________________ 

______________________________________ 

______________________________________ 

______________________________________ 

It is very important to be detailed and clear about 

how this new material item expected to be applied.  

In other words, what is it for? This application 

information will be directly incorporated into the 

Material Standard and the Stock Catalog.  This 

information empowers Seattle City Light personnel 

from all walks to better utilize and manage our 

material. 

Recommended Act ion Based On (check all 
that apply): 

[  ] Improved technology 

[  ] New corporate philosophy 

[  ] Laws, code, regulatory considerations 

[  ] Manufacturer/distributor changes 

[  ] National/industry standard changes 

[  ] Pilot project/Product evaluation (Standards 
approval required) 

[  ] Failure history 

[  ] Incoming inspection considerations 

[  ] Installation/operation/maintenance 
considerations 

[  ] Safety considerations 

[  ] Other ____________________________ 
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3.  Discussion 

3.3 Or iginator  Input , continued 

Does product  have minimum order  
requirements?  

_____ Yes ____ No 

I f  yes,  w hat  are they? 

__________________________________ 

Does recommended act ion af fect  
one or  more other  Stock Numbers? 

_____ Yes ____ No 

Is  th is  mater ia l  i tem: 

[  ] New and/or replaces other material? 

[  ] Being replaced or deemed obsolete? 

 

 

 

Add Material Item 

This section applies only to a material item that is 

new and/or replaces other existing material(s). 

 

New  Stock Number Replaces 

Stock  
Number Description Reason 

_________ _____________ ____________  

_________ _____________ ____________  

_________ _____________ ____________  

 

Note: a separate Stock Recommendation form must be 

submitted for each Stock Number that is being 

replaced. 

To describe more complex relationships between 

old and new Stock Numbers, consider using 

separate sheet of paper.  Indicate if compatibility 

between each old and new Stock Numbers is 

forward, backward, or forward and backward. 

 

Est imated uni t  pr ice  

$_________________________ 

Est imated f i rst  year  usage 

___________________________ 

Identify suggested manufacturers, distributors, 

agents, ordering, and preferred packaging 

information (attach sales literature, catalog sheets, 

and/or drawings, if available): 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

Recommended stocking locat ion  (check 
all that apply):  

[  ] North Service Center warehouse 

[  ] South Service Center warehouse 

Boundary and Skagit derive their material from the 

North and South Service Center warehouses.  They 

are not stocking locations unto themselves. 

Recommended immediate purchase?  

_____ Yes ____ No 

The process for initial orders is under evaluation.  

Standards is of the opinion that neither they or the 

Stock Recommendation form should initiate an 

order.  Standards recommends initial orders begin 

with a Material Request (MR) being submitted by 

the normal means.  Many months can pass between 

the time a Stock Recommendation form is filled out 

and the time it is ready for implementation.  It 

would be prudent for Material Control to withhold 

ordering material until commitment from a 

responsible party was verified.  Indicating “Yes” 

above means only that Material Control should 

expect to receive a Material Request or a phone call. 

Is  th is  Stock Recommendat ion related 
to  a specif ic  project   

_____ Yes ____ No 

I f  yes,  ident i fy project  and cr i t ical  
dates:  

__________________________________ 
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3.  Discussion 

3.3 Or iginator  Input , continued 

 

Remove Material Item 

This section applies only to a material item that is 

being replaced or has been deemed obsolete. 

Disposit ion of  replaced or  obsolete 
mater ia l  (check only one): 

[  ] Issue stock to depletion 

[  ] Remove stock from inventory and submit 
to Salvage to sell or scrap 

It is very helpful for Material Control to know 

what to do with material that has been deemed 

obsolete or has been replaced with something 

better.  If the replaced product is both used and 

useful, it is recommended it be issued to 

depletion.  If it is old stock and will likely sit on 

warehouse shelves for a year or more, it may be 

best to simply remove it from inventory and 

transfer it to Salvage.  Warehousing material 

consumes a variety of valuable resources: space, 

monetary (taxes), and labor (annual inventory 

counts).  A quick economic analysis should be 

performed to determine if a replaced item should 

be allowed to remain in Stock or transferred to 

Salvage.  Obsolete material should be removed 

from inventory without further question.  A 

Stock Number may be canceled only after 

inventory becomes zero. 

For mater ia l  that  is  recommended to 
be transferred to  Salvage,  indicate:  

Total  on-hand inventory ___________  

Average uni t  pr ice $___________  

Total  inventory value $___________  

Year- to-Date Usage ___________  
(indicate unit of issue) 

For  the per iod  

from ___________  

to ___________  

Material Control can assist the Originator 

compile the above data. 

 

 

 

Originator’s Manager’s Approval 

 
Originator 's  Manager 's  Approval  
 

_______________________________________ 
(signature/date) 

3.4 Standards 

Is  Standards Committee review  
recommended or  required? 

_____ Yes ____ No 

I f  yes,  indicate committee  (check all that 
apply): 

[  ] OH/URD (presently suspended until further 
notice) 

[  ] Network 

I f  yes,  date of  Standards Committee 
review  and approval   

_________ 

Standards Engineer Approval   

_______________________________________ 
(signature/date) 

 

Standards Manager  Approval   

_______________________________________ 
(signature/date) 

3.5 Safety 

Is  Safety approval  or  not i f icat ion 
required?  

_____ Yes ____ No 

 

Safety Acknow ledgment   

____________________________________ 
(signature/date) 
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3.  Discussion , continued 

3 .6  Heal th  (Environmental )  

Is  Environmental  approval  or  
not i f icat ion required?  

_____ Yes ____ No 

Product  review ed and determined 
(check only one): 

[  ] Product does not have an MSDS sheet 

[  ] Safe 

[  ] Safe, with qualification  

_______________________________ 

[  ] Not safe/Rejected  

_______________________________ 

 

Is  Mater ia l  Safety Data Sheet  (MSDS) 
sheet  required?  

_____ Yes ____ No 

 

A product  is  considered hazardous 
and requires Mater ia l  Safety Data 
Sheet  (MSDS) i f  i t  has one or  more 
of  the fol low ing propert ies  (check all 
that apply): 

[  ] Flamable/ combustible – can be easily set 
on fire. 

[  ] Explosive/ reactive – can detonate or 
explode through exposure to heat, sudden 
shock, pressure or incompatible 
substances. 

[  ] Corrosive – chemical reaction can burn 
and destroy living tissues or other 
materials when brought in contact. 

[  ] Toxic – capable of causing injury or death 
through ingestion, inhalation, or skin 
absorption. 

A Material Safety Data Sheet (MSDS) lists the 

ingredients in a hazardous product, the hazards 

to safety and health, and the precautions to 

follow when using the product.  If the 

manufacturer claims its product is a trade secret, 

the ingredients will not be listed on the MSDS. 

If potentially hazardous, attach MSDS sheet. 

 

 

Health (Environmental )  
Acknow ledgment   

____________________________________ 
(signature/date) 

3.7 Mater ia l  Control  

Unique descr ipt ion 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ [70 characters] 
 

The unique description should provide as much 

information as possible without being cryptic.  It is 

limited to 70 characters due to Passport’s design.  

The description should be similar in form to other, 

similar material items and take the form: noun, 

adjective, adjective, adjective. 

When adding a material item, it is only necessary to 

complete the to: column at right below.  When 

changing or removing a material item, complete both 

from: and to: columns. 

Indicate change in  basic informat ion  
(from accountant information, all changes that 
apply): 
 

from: to: 

  
Category  Category  

  
Name  Name  

  
Type  Type  
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3.  Discussion, continued 

3.7 Mater ia l  Control , continued 

from: to: 

  
Unit of issue  Unit of issue  
[EA, FT, RL, etc.]  

  
Stock type Stock type  
[stock, non-stock, etc.]  

  
Storage level  Storage level 
[type of storage required]  

  
ABC code ABC code 
[value and usage information] 

  
Stocking location  Stocking location  
[SSC or NSS]   

Indicate Passport  status 
(all changes that apply): 

from: to: 
[  ]  BIOMONLY [  ]  BIOMONLY 

[  ]  H/CONVRS [  ]  H/CONVRS 

[  ]  H/PEEVAL [  ]  H/PEEVAL 

[  ]  H/RECODE [  ]  H/RECODE 

[  ]  H/REVIEW [  ]  H/REVIEW 

[  ]  H/USER [  ]  H/USER 

[  ]  NEWITEM [  ]  NEWITEM 

[  ]  NOPURCH [  ]  NOPURCH 

[  ]  OBSOLETE [  ]  OBSOLETE 

[  ]  READY [  ]  READY 

[  ]  RECODED [  ]  RECODED 

[  ]  REJECTED [  ]  REJECTED 

 

 

Mater ial  Control  Approval  

____________________________________ 
(signature/date) 

3.8 Incoming Inspect ion 

Does product  have any special ,  
incoming inspect ion requirements? 

_____ Yes ____ No 

I f  yes,  w hat  components should an 
incoming inspect ion include? 

__________________________________ 

__________________________________ 

3.9 Warehouse 

Copy of Stock Recommendation approved by 

Material Control is forwarded to each warehouse 

that will be stocking the new item.  

4.  Determinat ion 

After Standards personnel have reviewed the 

Recommendation to add, remove, or change an item in 

Stores.  They will provide the originator with one of 

the following determinations: 

• Standards approves the Recommendation and will 

process it as a high‐priority project. 

• Standards approves the Recommendation and will 

process it as a normal‐priority project. 

• Standards rejects the Recommendation as 

submitted due to incomplete or inconsistent 
documentation.   

• Standards rejects the Recommendation due to the 

lack of strong business case.  This may include: 

common item availability, cost, low usage, high 

comparative administrative cost, unclear stated 

application or need, and/or unacceptable 

health/safety/environmental risk. 

• Standards rejects the Recommendation and 

provides Originator with an explanation. 

5.  References 

761‐L (7‐03); “Seattle City Light Department Stock/Spares 

Recommendation”; SCL form; 2003 

Shipek, John; SCL Standards Engineer, subject matter 

expert and originator of Design Standard 9605.05 

(john.shipek@seattle.gov) 
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6.  Form 
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standards coordinator standards supervisor unit director 

John Shipek John Shipek Darnell Cola 

 

P R O P E R T I E S  O F  6 0 0  V O L T  A N D  W E A T H E R - P R O O F  C A B L E S  
 

 
1.  Scope 

This design standard lists basic physical properties for 

the variety of 600 volt and weather‐proof cables in use 

on Seattle City Lightʹs system. 

Medium voltage cable, control cable, and bare conductor 

are outside the scope of this standard. 

2.  Appl icat ion 

Cable properties are as described in the tables 5.1 and 

5.2.  These tables are designed to be read across the two‐

page spread. 

This design standard is intended to be used by Seattle 

City Light engineers, warehouse personnel, installation 

crews, and suppliers to more easily identify the wide‐

variety of cable in use at Seattle City Light and to 

improve access to useful cable attributes. 

This design standard may be distributed externally 

provided approval is first obtained from the Manager of 

Standards. 

3.  Propert ies 

Application information and graphics may be found in 

Class 60 of the City Light Stock Catalog. 

Conductor diameters may vary widely due to the variety 

of conductor shapes (compact, compressed, unilay, 

combination unilay, single input wire, etc.) allowed by 

standard; a 4/0 connector should still be expected to 

work with a 4/0 conductor. 

In addition to information provided in the tables, the 

following attributes may be found in the pertinent 

Material Standard: 

• Code words as assigned by the Aluminum 

Association 

• Governing industry standards 

• Normal, emergency overload, and short circuit 

operating temperatures 

• Insulation thickness, minimum point 

• Insulation thickness, maximum point 

• Special identification, if any 

• Packaging information 

• Approved suppliers 

Refer to Construction Guideline U1‐4.11/NCI‐60 and 

Design Standards 9271.05 for cable pulling fundamentals 

and work practices. 

4.  Abbreviat ions and Terminology 

The following terms are used in the tables on subsequent 

pages. 

1/C  Single conductor 

1350-H19 Aluminum 1350, extra hard (known as 

EC aluminum prior to 1972) 

6/1 ACSR  Aluminum conductor, steel reinforced 

(six strands aluminum, one strand 

steel) 

8000  Aluminum 8000 series 

active  Material Standards are up‐to‐date 

and cable can be ordered through 

the warehouse.  Note:  A Stock 

Number does not imply a material item 

is in stock.  Consult Passport for 

availability. 

copper  Copper, soft drawn 

LLDPE  Linear low density polyethylene 

na Not applicable or not available 

quad  Three phase conductors plus one full 

(or reduced) neutral, twisted 

triplex  Two phase conductors plus one full (or 

reduced) neutral, twisted 

unsupported Material Standards are no longer 

maintained.  Data is provided for 

historical purposes.  Product may or 

may not be available. 

USE-2  A letter designation defined by UL for 

a particular application 

USE-2-RHH-
RHW-2  

A letter designation defined by UL for 

a particular application 

XHHW  A letter designation defined by UL for 

a particular application 

XLPE  Cross‐linked polyethylene 
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5.1,  Table 1 ,  Cable Data Sorted by Stock Number (two-page spread) 

Cable Assembly Phase Conductor Neutral 
 

   ▼ 
Stock 
Number Status 

Rated 
Voltage,  
V 

Construc-
tion 

Nominal 
Diameter,  
in. 

Size,  
AWG/  
kcmil Alloy 

Size,  
AWG/ 
kcmil 

1 2 3 4 5 6 7 8 

012580 active 600 triplex 0.95 1/0 1350-H19 2 

013271 active 600 triplex 0.54 6 1350-H19 6 

600318 active none 1/C 0.63 4/0 1350-H19 na 

600664 active 600 triplex 0.95 1/0 1350-H19 2 

600669 active 600 triplex 1.26 4/0 1350-H19 2/0 

600672 active 600 triplex 0.75 2 1350-H19 4 

600673 active 600 triplex 0.75 2 1350-H19 4 

600734 active 600 quad 0.87 2 1350-H19 2 

600735 active 600 quad 1.12 1/0 1350-H19 1/0 

600738 active 600 quad 1.49 4/0 1350-H19 4/0 

600741 active 600 quad na 350 1350-H19 4/0 

601007 unsupported 600 1/C 0.45 1 8000 na 

601011 active 600 1/C 0.69 4/0 8000 na 

601014 active 600 1/C 0.88 350 8000 na 

601015 active 600 1/C 1.01 500 8000 na 

601016 active 600 1/C 1.20 750 8000 na 

601018 active 600 1/C 1.07 750 8000 na 

605040 active 600 triplex 1.47 4/0 1350-H19 or 8000 2/0 

605076 active 600 triplex 1.85 350 1350-H19 or 8000 4/0 

605084 active 600 triplex 2.12 500 1350-H19 or 8000 350 

605142 active 600 quad 1.82 4/0 1350-H19 or 8000 2/0 

605176 active 600 quad 2.31 350 1350-H19 or 8000 4/0 

605186 active 600 quad na 500 1350-H19 or 8000 350 

613730 active 600 1/C 0.43 2 copper na 

613732 unsupported 600 1/C 0.55 1/0 copper na 

613733 active 600 1/C 0.59 2/0 copper na 

613734 unsupported 600 1/C 0.65 3/0 copper na 

613735 active 600 1/C 0.71 4/0 copper na 

613736 active 600 1/C 0.79 250 copper na 

613737 unsupported 600 1/C 0.84 300 copper na 

613738 active 600 1/C 0.89 350 copper na 

613740 active 600 1/C 1.03 500 copper na 

613743 active 600 1/C 1.24 750 copper na 

640450 active 600 triplex 0.51 8 copper 8 
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Neutral Jacket Cable Assembly 

Alloy 

Rated Strength, 
Messenger, 
lbs. Material 

Weight  
per Foot, 
lbs. 

Special  
Marking 

Applica-
tion 

Material 
Standard 
Number 

 

   ▼ 
Stock 
Number 

9 10 11 12 13 14 15 16 

6/1 ACSR 2,850 XLPE 0.39 none OH 6007.50 012580 
6/1 ACSR 1,180 XLPE 0.12 none OH 6007.50 013271 
na 3,450 LLDPE 0.25 none OH 6005.1 600318 
6/1 ACSR 2,850 XLPE 0.39 none OH 6007.50 600664 
6/1 ACSR 5,300 XLPE 0.73 none OH 6007.50 600669 
6/1 ACSR 1,860 XLPE 0.24 none OH 6007.50 600672 
6/1 ACSR 1,860 XLPE 0.24 none OH 6007.50 600673 
6/1 ACSR 2,850 XLPE 0.37 none OH 6007.50 600734 
6/1 ACSR 4,380 XLPE 0.58 none OH 6007.50 600735 
6/1 ACSR 8,350 XLPE 1.09 none OH 6007.50 600738 
6/1 ACSR 8,350 XLPE 1.59 none OH 6007.50 600741 
na na XLPE 0.14 UL-XHHW UG none 601007 
na na XLPE 0.26 USE-2-RHH-RHW-2 UG 6010.10 601011 
na na XLPE 0.42 USE-2-RHH-RHW-2 UG 6010.10 601014 
na na XLPE 0.59 USE-2-RHH-RHW-2 UG 6010.10 601015 
na na XLPE 0.86 USE-2-RHH-RHW-2 UG 6010.10 601016 
na na XLPE 0.83 UL-XHHW UG 6009.0 601018 
na na XLPE 0.73 USE-2 UG 6010.10 605040 
na na XLPE 1.16 USE-2 UG 6010.10 605076 
na na XLPE 1.70 USE-2 UG 6010.10 605084 
na na XLPE 1.02 USE-2 UG 6010.10 605142 
na na XLPE 1.64 USE-2 UG 6010.10 605176 
na na XLPE 2.40 USE-2 UG 6010.10 605186 
na na XLPE 0.27 USE-2-RHH-RHW-2 UG 6010.00 613730 
na na XLPE 0.43 USE-2-RHH-RHW-2 UG 6010.00 613732 
na na XLPE 0.54 USE-2-RHH-RHW-2 UG/OH 6010.00 613733 
na na XLPE 0.67 USE-2-RHH-RHW-2 UG 6010.00 613734 
na na XLPE 0.71 USE-2-RHH-RHW-2 UG 6010.00 613735 
na na XLPE 1.00 USE-2-RHH-RHW-2 UG 6010.00 613736 
na na XLPE 1.19 USE-2-RHH-RHW-2 UG 6010.00 613737 
na na XLPE 1.38 USE-2-RHH-RHW-2 UG 6010.00 613738 
na na XLPE 1.67 USE-2-RHH-RHW-2 UG 6010.00 613740 
na na XLPE 2.47 USE-2-RHH-RHW-2 UG 6010.00 613743 
copper na XLPE 0.17 XHHW UG 6404.50 640450 
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5.2, Table 2, Cable Data Sorted by Standard Number and Conductor Size (two-page spread) 

Cable Assembly 

2nd 

▼ 
Phase Conductor Neutral 

Stock 
Number Status 

Rated 
Voltage,  
V 

Construc-
tion 

Nominal 
Diameter,  
in. 

Size,  
AWG/  
kcmil Alloy 

Size,  
AWG/ 
kcmil 

1 2 3 4 5 6 7 8 

601007 unsupported 600 1/C 0.45 1 8000 na 

600318 active none 1/C 0.63 4/0 1350-H19 na 

013271 active 600 triplex 0.54 6 1350-H19 6 

600672 active 600 triplex 0.75 2 1350-H19 4 

600673 active 600 triplex 0.75 2 1350-H19 4 

600734 active 600 quad 0.87 2 1350-H19 2 

012580 active 600 triplex 0.95 1/0 1350-H19 2 

600664 active 600 triplex 0.95 1/0 1350-H19 2 

600735 active 600 quad 1.12 1/0 1350-H19 1/0 

600669 active 600 triplex 1.26 4/0 1350-H19 2/0 

600738 active 600 quad 1.49 4/0 1350-H19 4/0 

600741 active 600 quad na 350 1350-H19 4/0 

601018 active 600 1/C 1.07 750 8000 na 

613730 active 600 1/C 0.43 2 copper na 

613732 unsupported 600 1/C 0.55 1/0 copper na 

613733 active 600 1/C 0.59 2/0 copper na 

613734 unsupported 600 1/C 0.65 3/0 copper na 

613735 active 600 1/C 0.71 4/0 copper na 

613736 active 600 1/C 0.79 250 copper na 

613737 unsupported 600 1/C 0.84 300 copper na 

613738 active 600 1/C 0.89 350 copper na 

613740 active 600 1/C 1.03 500 copper na 

613743 active 600 1/C 1.24 750 copper na 

601011 active 600 1/C 0.69 4/0 8000 na 

605040 active 600 triplex 1.47 4/0 1350-H19 or 8000 2/0 

605142 active 600 quad 1.82 4/0 1350-H19 or 8000 2/0 

601014 active 600 1/C 0.88 350 8000 na 

605076 active 600 triplex 1.85 350 1350-H19 or 8000 4/0 

605176 active 600 quad 2.31 350 1350-H19 or 8000 4/0 

601015 active 600 1/C 1.01 500 8000 na 

605084 active 600 triplex 2.12 500 1350-H19 or 8000 350 

605186 active 600 quad na 500 1350-H19 or 8000 350 

601016 active 600 1/C 1.20 750 8000 na 

640450 active 600 triplex 0.51 8 copper 8 
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Neutral Jacket Cable Assembly 

Alloy 

Rated Strength, 
Messenger, 
lbs. Material 

Weight  
per Foot, 
lbs. 

Special  
Marking 

Applica-
tion 

 1st 

▼ 
Material 
Standard 
Number 

Stock 
Number 

9 10 11 12 13 14 15 16 

na na XLPE 0.14 UL-XHHW UG none 601007 
na 3,450 LLDPE 0.25 none OH 6005.1 600318 
6/1 ACSR 1,180 XLPE 0.12 none OH 6007.50 013271 
6/1 ACSR 1,860 XLPE 0.24 none OH 6007.50 600672 
6/1 ACSR 1,860 XLPE 0.24 none OH 6007.50 600673 
6/1 ACSR 2,850 XLPE 0.37 none OH 6007.50 600734 
6/1 ACSR 2,850 XLPE 0.39 none OH 6007.50 012580 
6/1 ACSR 2,850 XLPE 0.39 none OH 6007.50 600664 
6/1 ACSR 4,380 XLPE 0.58 none OH 6007.50 600735 
6/1 ACSR 5,300 XLPE 0.73 none OH 6007.50 600669 
6/1 ACSR 8,350 XLPE 1.09 none OH 6007.50 600738 
6/1 ACSR 8,350 XLPE 1.59 none OH 6007.50 600741 
na na XLPE 0.83 UL-XHHW UG 6009.0 601018 
na na XLPE 0.27 USE-2-RHH-RHW-2 UG 6010.00 613730 
na na XLPE 0.43 USE-2-RHH-RHW-2 UG 6010.00 613732 
na na XLPE 0.54 USE-2-RHH-RHW-2 UG/OH 6010.00 613733 
na na XLPE 0.67 USE-2-RHH-RHW-2 UG 6010.00 613734 
na na XLPE 0.71 USE-2-RHH-RHW-2 UG 6010.00 613735 
na na XLPE 1.00 USE-2-RHH-RHW-2 UG 6010.00 613736 
na na XLPE 1.19 USE-2-RHH-RHW-2 UG 6010.00 613737 
na na XLPE 1.38 USE-2-RHH-RHW-2 UG 6010.00 613738 
na na XLPE 1.67 USE-2-RHH-RHW-2 UG 6010.00 613740 
na na XLPE 2.47 USE-2-RHH-RHW-2 UG 6010.00 613743 
na na XLPE 0.26 USE-2-RHH-RHW-2 UG 6010.10 601011 
na na XLPE 0.73 USE-2 UG 6010.10 605040 
na na XLPE 1.02 USE-2 UG 6010.10 605142 
na na XLPE 0.42 USE-2-RHH-RHW-2 UG 6010.10 601014 
na na XLPE 1.16 USE-2 UG 6010.10 605076 
na na XLPE 1.64 USE-2 UG 6010.10 605176 
na na XLPE 0.59 USE-2-RHH-RHW-2 UG 6010.10 601015 
na na XLPE 1.70 USE-2 UG 6010.10 605084 
na na XLPE 2.40 USE-2 UG 6010.10 605186 
na na XLPE 0.86 USE-2-RHH-RHW-2 UG 6010.10 601016 
copper na XLPE 0.17 XHHW UG 6404.50 640450 
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P R O P E R T I E S  O F  M E D I U M  V O L T A G E  C A B L E S  
 

 

1.  Scope 

This design standard lists basic physical properties for 

the variety of medium cables in use on Seattle City 

Lightʹs system. 

Paper‐insulated‐lead‐covered (PILC) cable, 600 volt 

cable, weather‐proof cable, control cable, and bare 

conductor are outside the scope of this standard. 

2.  Appl icat ion 

Cable properties are as described in the tables 4.1 and 

4.2.  These tables are designed to be read across the two‐

page spread. 

This design standard is intended to be used by Seattle 

City Light engineers, warehouse personnel, installation 

crews, and suppliers to more easily identify the wide‐

variety of cable in use at Seattle City Light and to 

improve access to useful cable attributes. 

This design standard may be distributed externally 

provided approval is first obtained from the Manager of 

Standards. 

3.  Propert ies 

Application information and graphics may be found in 

Class 60 of the City Light Stock Catalog. 

In addition to information provided in the tables, the 

following attributes may be found in the general 

Material Standard 6015.00 or the pertinent detailed 

Material Standard: 

 Governing industry standards 

 Normal, emergency overload, and short circuit 

operating temperatures 

 Metallic shield dimensional properties 

 Conductor diameter, minimum 

 Conductor diameter, maximum 

 Conductor, number of strands 

 Conductor shield thickness, minimum point 

 Insulation thickness, minimum point 

 Insulation thickness, maximum point 

 Basic impulse level (BIL) 

 Insulation level 

 Extruded insulation shield thickness, 

minimum point 

 Extruded insulation shield thickness, 

maximum point 

 Metallic shield cross‐sectional area, minimum 

 Jacket thickness, minimum point 

 Jacket thickness, maximum point 

 Special identification, if any 

 Packaging information 

 Approved suppliers 

Because medium voltage cable is a constantly evolving 

product, it is not practical to summarize all 

characteristics with 100 percent accuracy.  For more 

accurate information, refer to the vintage of 

requirements used to purchase the product. 

Cited Material Standards may be current and up‐to‐date 

or cancelled.  In some cases, data is provided for 

historical purposes only.  In the following tables (pages 3 

and 5), Material Standard numbers in gray indicates the 

document has been cancelled (rescinded).  See page 6 for 

a key relating current or last active Material Standard 

numbers to superseded numbers. 

A Stock Number does not imply a material item is in 

stock.  Refer to Passport for product availability. 

Non‐stock cable, 35 kV, 1/C, 350 kcmil, Cu, compressed, 

for Seattle Center Opera House, installed circa 2002. 

Refer to Construction Guideline U1‐4.11/NCI‐60 and 

Design Standards 9271.05 for cable pulling calculations 

and work practices. 

Maximum sidewall pressure values provided by General 

Cable, 2003.  General Cable comments:  When dealing 

with sidewall pressure, the calculated tension on the 

cable assembly at the exit of a bend can not exceed the 

Maximum Pulling Tension limit of the cable. 

See page 6 for list of abbreviations used in tables. 
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4.1,  Table 1 ,  Cable Data Sorted by Stock Number (two-page spread) 

▼ 

 
 
Cable Assembly 

 
 
Conductor Insulation 

Stock 
Number 

Rated 
Circuit 
Voltage, 
kV 

Construc-
tion 

Size,  
AWG/ 
kcmil Alloy Temper Shape 

Nominal
Diameter, 
in. Type 

Nominal
Thick-
ness, 
mil 

Minimum 
Diameter, 
Over,  
in. 

1 2 3 4 5 6 7 8 9 10 11 

010128 15 3/C 500 Cu soft compact 0.736 EPR 175 1.13 
012098 28 1/C+1N 1/0 Al-1350 1/2 hard solid 0.325 TRXLP 280 0.88 
012099 28 1/C 350 Al-1350 3/4 hard compact 0.616 TRXLP 280 1.22 
012100 28 1/C 500 Cu soft compact 0.736 TRXLP 280 1.34 
012101 28 1/C 750 Cu soft compact 0.908 TRXLP 280 1.63 
012102 28 1/C 1000 Cu soft compact 1.060 TRXLP 280 1.67 
012735 15 3-1/C 500 Cu soft compressed 0.789 EPR 175 1.16 
601025 5 1/C 500 Al na class B 0.813 XLPE 90 na 
602025 28 1/C+1N 1/0 Al-1350 1/2 hard solid 0.325 TRXLP 280 0.88 
602027 28 1/C #1 Al 3/4 hard class B 0.332 XLPE 275 0.88 
602044 28 1/C 350 Al 3/4 hard class B 0.681 XLPE 275 1.23 
602119 28 1/C 750 Al na compact 0.908 XLPE 275 1.49 
613212 5 1/C #6 Cu soft compressed 0.178 TRXLP 90 0.37 
613222 5 1/C 350 Cu soft compressed 0.661 TRXLP 90 0.88 
613520 15 3/C 2/0 Cu soft compressed 0.405 XLPE 175 0.76 
613521 15 3/C 3/0 Cu soft compressed 0.456 TRXLP 175 0.84 
613522 15 3/C #1 Cu soft compressed 0.322 TRXLP 175 0.70 
613523 15 3/C #1 Cu soft compressed 0.322 TRXLP 175 0.70 
613526 15 3/C 3/0 Cu soft compressed 0.456 TRXLP 175 0.84 
613530 15 3/C 350 Cu soft compact 0.616 TRXLP 175 1.03 
613531 15 3/C 500 Cu soft sector na XLPE na na 
613532 15 3/C 500 Cu soft compact 0.736 XLPE na 1.14 
613533 15 3/C 750 Cu soft sector na XLPE na na 
613534 15 3/C 750 Cu soft compact 0.908 XLPE na 1.29 
613540 28 3/C+3G #1 Cu soft compressed 0.322 TRXLP 280 0.91 
613543 28 3/C+3G 350 Cu soft compact 0.616 TRXLP 280 1.23 
613613 28 1/C 350 Al na compact 0.616 XLPE na 1.23 
613615 28 1/C 500 Cu soft compact 0.736 XLPE na 1.35 
613618 28 1/C 750 Cu soft compact 0.908 XLPE 275 1.49 
613619 28 1/C 1000 Cu soft compact 1.060 XLPE na 1.68 
613645 28 1/C 500 Cu soft compressed 0.789 TRXLP 280 1.40 
613655 28 1/C 1000 Cu soft compressed 1.117 TRXLP 280 1.74 
623640 15 1/C 500 Cu soft compact 0.736 EPR 175 1.13 
623650 27 3-1/C+2N #8 Cu soft compressed 0.142 EPR 280 0.70 
623655 35 1/C 1000 Cu soft compact 1.060 TRXLP 420 1.97 
623660 35 1/C 750 Al 3/4 hard compact 0.908 XLPE 345 na 
623670 15 3-1/C 1000 Cu soft compressed 1.117 EPR 175 1.52 
974050 28 3/C 750 Cu soft sector na XLPE 280 na 
none* 35 1/C 350 Cu soft compressed 0.661 EPR 345 na 
* see section 3 
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Cable Assembly 

Insulation 
Insulation 
Shield Jacket 

 
  ▼ 

Nom. 
Dia. 
Over, 
in. 

Max. 
Dia.  
Over, 
in. Type Material 

Typical 
Dia.  
Over,  
in. 

Max. 
Dia. 
Over,  
in. 

Weight 
per 
Foot, 
lbs. 

Max. 
Sidewall 
Pressure, 
lbs./ft. of 
Bend 
Radius 

Max. 
Pulling 
Tension, 
lbs. 

Typical 
Appli-
cation 

Material 
Standard 
Number 

Stock 
Number

12 13 14 15 16 17 18 19 20 21 22 23 

1.14 1.19 tape LLDPE 2.85 2.92 6.8 1,500 8,000 NET 6025.10 010128 

0.93 0.97 RW/CN LLDPE 1.27 1.35 0.8 1,500 634 URD 6020.06 012098 

1.25 1.28 FS LLDPE 1.48 1.57 1.2 1,500 2,100 URD 6020.07 012099 

1.37 1.40 FS LLDPE 1.62 1.70 2.5 1,500 4,000 URD 6020.07 012100 

1.69 1.73 FS LLDPE 1.88 2.00 3.5 1,500 6,000 URD 6020.07 012101 

1.70 1.73 FS LLDPE 2.03 2.10 4.4 1,500 8,000 URD 6020.07 012102 

1.19 1.21 FS LLDPE 3.02 3.34 6.7 1,500 na NET 6025.60 012735 

na na DW PVC na 1.15 1.4 1,000 3,000 URD 6010.2 601025 

0.93 0.97 RW/CN bare 1.02 1.30 0.6 750 423 URD 6020.03 602025 

0.93 0.98 RW/CN bare na na na 750 502 URD 6020.2 602027 

1.30 1.38 RW/CN bare 1.50 na na 750 2,100 URD 6020.2 602044 

1.55 1.59 DW PVC 1.90 2.01 na 1,000 4,500 URD 6021.1 602119 

0.42 0.45 tape LLDPE or PP na 0.67 0.2 1,500 210 URD 6010.20 613212 

0.91 0.94 tape LLDPE or PP 1.16 1.20 1.5 1,500 2,800 URD 6010.20 613222 

na 0.84 tape armored na na na na na NET none 613520 

0.85 0.90 tape armored na 2.55 6.8 na na NET 6020.02 613521 

0.74 0.76 tape armored na 2.25 na na na NET 6020.02 613522 

0.74 0.76 tape LLDPE 2.10 2.25 2.1 1,500 1,339 NET 6020.01 613523 

0.85 0.90 tape LLDPE 2.35 2.45 3.3 1,500 2,685 NET 6020.01 613526 

1.03 1.05 tape LLDPE 2.61 2.85 5.4 1,500 5,600 NET 6020.01 613530 

na na tape LLDPE na na 9.6 na na NET 6020.01 613531 

1.15 1.15 tape LLDPE or PP 2.80 3.15 7.1 1,500 8,000 NET 6020.01 613532 

na na tape LLDPE or PP na na na na na NET 6020.01 613533 

1.34 1.39 tape LLDPE 3.44 3.65 10.2 1,500 12,000 NET 6020.01 613534 

0.94 0.97 tape LLDPE 2.60 2.65 3.2 1,500 1,339 NET 6020.05 613540 

1.25 1.28 tape LLDPE 3.33 3.45 6.7 1,500 5,600 NET 6020.05 613543 

1.24 1.29 DW PVC 1.55 1.75 1.2 1,000 2,100 URD none 613613 

1.37 1.41 DW PVC 1.70 1.80 2.7 1,000 4,000 URD 6020.4 613615 

1.55 1.59 DW PVC 1.90 2.05 3.5 1,000 6,000 URD 6021.1 613618 

1.71 1.74 DW PVC 2.09 2.20 4.3 1,000 8,000 URD none 613619 

1.44 1.46 FS LLDPE 1.75 1.95 2.6 1,500 4,000 URD 6020.14 613645 

1.76 1.80 FS LLDPE 2.15 2.40 4.6 1,500 8,000 URD 6020.14 613655 

1.16 1.19 tape PVC 1.50 1.60 2.5 1,500 4,000 NET 6025.70 623640 

0.77 0.79 tape PVC na na 1.6 na na NET none 623650 

1.99 2.03 tape LLDPE 2.43 2.45 4.7 1,500 8,000 special 6236.60 623655 

1.66 na DW PVC 2.07 na na 1,000 4,500 URD 6236.5 623660 

1.54 1.58 FS LLDPE 3.94 4.29 12.8 1,500 16,000 NET 6025.60 623670 

na na tape na na 3.65 na na na NET 6020.0 974050 

na na tape PVC 1.71 na 2.2 1,000 2,800 special none none 
 

687



Sea t t l e  Ci ty  Light  

DESIGN STANDARD 
Properties of Medium Voltage Cables 
 fo r  i n te rna l  use  on ly  

s tandard number :  
superseding:  

e f fec t ive date:  
page:  

9660.04 
Apr i l  30,  2010 
August  13,  2010 
4 o f  6 

 
4.2,  Table 2,  Cable Data Sorted by Voltage and Conductor Size (two-page spread)  
 1st 

▼ 
Cable Assembly 

2nd 
▼ 
Conductor Insulation 

Stock 
Number 

Rated 
Circuit 
Voltage, 
kV 

Construc-
tion 

Size,  
AWG/ 
kcmil Alloy Temper Shape 

Nominal
Diameter, 
in. Type 

Nominal
Thick-
ness, 
mil 

Minimum 
Diameter, 
Over,  
in. 

1 2 3 4 5 6 7 8 9 10 11 

613212 5 1/C #6 Cu soft compressed 0.178 TRXLP 90 0.37 
613222 5 1/C 350 Cu soft compressed 0.661 TRXLP 90 0.88 
601025 5 1/C 500 Al na class B 0.813 XLPE 90 na 
613522 15 3/C #1 Cu soft compressed 0.322 TRXLP 175 0.70 
613523 15 3/C #1 Cu soft compressed 0.322 TRXLP 175 0.70 
613520 15 3/C 2/0 Cu soft compressed 0.405 XLPE 175 0.76 
613521 15 3/C 3/0 Cu soft compressed 0.456 TRXLP 175 0.84 
613526 15 3/C 3/0 Cu soft compressed 0.456 TRXLP 175 0.84 
613530 15 3/C 350 Cu soft compact 0.616 TRXLP 175 1.03 
613531 15 3/C 500 Cu soft sector na XLPE na na 
010128 15 3/C 500 Cu soft compact 0.736 EPR 175 1.13 
613532 15 3/C 500 Cu soft compact 0.736 XLPE na 1.14 
623640 15 1/C 500 Cu soft compact 0.736 EPR 175 1.13 
012735 15 3-1/C 500 Cu soft compressed 0.789 EPR 175 1.16 
613533 15 3/C 750 Cu soft sector na XLPE na na 
613534 15 3/C 750 Cu soft compact 0.908 XLPE na 1.29 
623670 15 3-1/C 1000 Cu soft compressed 1.117 EPR 175 1.52 
623650 27 3-1/C+2N #8 Cu soft compressed 0.142 EPR 280 0.70 
602027 28 1/C #1 Al 3/4 hard class B 0.332 XLPE 275 0.88 
613540 28 3/C+3G #1 Cu soft compressed 0.322 TRXLP 280 0.91 
602025 28 1/C+1N 1/0 Al-1350 1/2 hard solid 0.325 TRXLP 280 0.88 
012098 28 1/C+1N 1/0 Al-1350 1/2 hard solid 0.325 TRXLP 280 0.88 
602044 28 1/C 350 Al 3/4 hard class B 0.681 XLPE 275 1.23 
012099 28 1/C 350 Al-1350 3/4 hard compact 0.616 TRXLP 280 1.22 
613613 28 1/C 350 Al na compact 0.616 XLPE na 1.23 
613543 28 3/C+3G 350 Cu soft compact 0.616 TRXLP 280 1.23 
012100 28 1/C 500 Cu soft compact 0.736 TRXLP 280 1.34 
613615 28 1/C 500 Cu soft compact 0.736 XLPE na 1.35 
613645 28 1/C 500 Cu soft compressed 0.789 TRXLP 280 1.40 
602119 28 1/C 750 Al na compact 0.908 XLPE 275 1.49 
613618 28 1/C 750 Cu soft compact 0.908 XLPE 275 1.49 
974050 28 3/C 750 Cu soft sector na XLPE 280 na 
012101 28 1/C 750 Cu soft compact 0.908 TRXLP 280 1.63 
012102 28 1/C 1000 Cu soft compact 1.060 TRXLP 280 1.67 
613619 28 1/C 1000 Cu soft compact 1.060 XLPE na 1.68 
613655 28 1/C 1000 Cu soft compressed 1.117 TRXLP 280 1.74 
none* 35 1/C 350 Cu soft compressed 0.661 EPR 345 na 
623660 35 1/C 750 Al 3/4 hard compact 0.908 XLPE 345 na 
623655 35 1/C 1000 Cu soft compact 1.060 TRXLP 420 1.97 
* see section 3 
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Cable Assembly 

Insulation 
Insulation 
Shield Jacket 

 

Nom. 
Dia. 
Over, 
in. 

Max. 
Dia.  
Over, 
in. Type Material 

Typical 
Dia.  
Over,  
in. 

Max. 
Dia. 
Over,  
in. 

Weight 
per 
Foot, 
lbs. 

Max. 
Sidewall 
Pressure, 
lbs./ft. of 
Bend 
Radius 

Max. 
Pulling 
Tension, 
lbs. 

Typical 
Appli-
cation 

Material 
Standard 
Number 

Stock 
Number

12 13 14 15 16 17 18 19 20 21 22 23 

0.42 0.45 tape LLDPE or PP na 0.67 0.2 1,500 210 URD 6010.20 613212 

0.91 0.94 tape LLDPE or PP 1.16 1.20 1.5 1,500 2,800 URD 6010.20 613222 

na na DW PVC na 1.15 1.4 1,000 3,000 URD 6010.2 601025 

0.74 0.76 tape armored na 2.25 na na na NET 6020.02 613522 

0.74 0.76 tape LLDPE 2.10 2.25 2.1 1,500 1,339 NET 6020.01 613523 

na 0.84 tape armored na na na na na NET none 613520 

0.85 0.90 tape armored na 2.55 6.8 na na NET 6020.02 613521 

0.85 0.90 tape LLDPE 2.35 2.45 3.3 1,500 2,685 NET 6020.01 613526 

1.03 1.05 tape LLDPE 2.61 2.85 5.4 1,500 5,600 NET 6020.01 613530 

na na tape LLDPE na na 9.6 na na NET 6020.01 613531 

1.14 1.19 tape LLDPE 2.85 2.92 6.8 1,500 8,000 NET 6025.10 010128 

1.15 1.15 tape LLDPE or PP 2.80 3.15 7.1 1,500 8,000 NET 6020.01 613532 

1.16 1.19 tape PVC 1.50 1.60 2.5 1,500 4,000 NET 6025.70 623640 

1.19 1.21 FS LLDPE 3.02 3.34 6.7 1,500 na NET 6025.60 012735 

na na tape LLDPE or PP na na na na na NET 6020.01 613533 

1.34 1.39 tape LLDPE 3.44 3.65 10.2 1,500 12,000 NET 6020.01 613534 

1.54 1.58 FS LLDPE 3.94 4.29 12.8 1,500 16,000 NET 6025.60 623670 

0.77 0.79 tape PVC na na 1.6 na na NET none 623650 

0.93 0.98 RW/CN bare na na na 750 502 URD 6020.2 602027 

0.94 0.97 tape LLDPE 2.60 2.65 3.2 1,500 1,339 NET 6020.05 613540 

0.93 0.97 RW/CN bare 1.02 1.30 0.6 750 423 URD 6020.03 602025 

0.93 0.97 RW/CN LLDPE 1.27 1.35 0.8 1,500 634 URD 6020.06 012098 

1.30 1.38 RW/CN bare 1.50 na na 750 2,100 URD 6020.2 602044 

1.25 1.28 FS LLDPE 1.48 1.57 1.2 1,500 2,100 URD 6020.07 012099 

1.24 1.29 DW PVC 1.55 1.75 1.2 1,000 2,100 URD none 613613 

1.25 1.28 tape LLDPE 3.33 3.45 6.7 1,500 5,600 NET 6020.05 613543 

1.37 1.40 FS LLDPE 1.62 1.70 2.5 1,500 4,000 URD 6020.07 012100 

1.37 1.41 DW PVC 1.70 1.80 2.7 1,000 4,000 URD 6020.4 613615 

1.44 1.46 FS LLDPE 1.75 1.95 2.6 1,500 4,000 URD 6020.14 613645 

1.55 1.59 DW PVC 1.90 2.01 na 1,000 4,500 URD 6021.1 602119 

1.55 1.59 DW PVC 1.90 2.05 3.5 1,000 6,000 URD 6021.1 613618 

na na tape na na 3.65 na na na NET 6020.0 974050 

1.69 1.73 FS LLDPE 1.88 2.00 3.5 1,500 6,000 URD 6020.07 012101 

1.70 1.73 FS LLDPE 2.03 2.10 4.4 1,500 8,000 URD 6020.07 012102 

1.71 1.74 DW PVC 2.09 2.20 4.3 1,000 8,000 URD none 613619 

1.76 1.80 FS LLDPE 2.15 2.40 4.6 1,500 8,000 URD 6020.14 613655 

na na tape PVC 1.71 na 2.2 1,000 2,800 special none none 

1.66 na DW PVC 2.07 na na 1,000 4,500 URD 6236.5 623660 

1.99 2.03 tape LLDPE 2.43 2.45 4.7 1,500 8,000 special 6236.60 623655 
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5.  Abbreviat ions and Terminology 

The following terms are used in the tables on the 

previous pages. 

1/C  Single conductor with metallic shield 

1/C+N  Phase conductor with neutral, also 

known as a two conductor cable 

3/C  Three conductors under a single 

jacket 

3/C+3G  Three conductors and three (bare) 

ground conductors under one jacket 

3-1/C  Three single conductors twisted 

3-1/C+2N  Three single conductors and two 

(bare) neutral conductors, twisted 

DW  Drain wire metallic shield 

EPR  Ethylene propylene rubber 

FS  Flat strap metallic shield 

LLDPE  Linear low density polyethylene 

na  Not applicable or not available 

PP  Polypropylene 

PVC  Polyvinyl chloride 

RW/CN  Round wire concentric neutral 

TRXLPE  Tree retardant, crosslinked 

polyethylene 

 

6.  Renumbering Key 

Relating current SCL Material Standard numbers to 

numbers superseded since 2007 or before. 

Matl. Std. Numbers    

new old  new old 

6010.20 6010.2  6020.02 6020.20 
6020.0 6020.0  6020.4 6020.4 
6020.01 6020.1  6021.1 6021.1 
6020.03 6020.3  6025.10 6025.1 
6020.05 6020.5  6025.60 6025.6 
6020.06 6020.6  6025.70 none 
6020.07 6020.7  6236.5 6236.5 
6020.14 6020.14  6236.60 6236.6 

Note: Material Standard numbers in gray indicate 

cancelled status. 

 

7.  References 

6010.20; “5 KV, 1/C, TRXLPE Insulated, Tape Shielded 
Cable;” Material Standard; SCL 

6015.00; “Medium Voltage Cable ‐ General;” Material 

Standard; SCL 

6020.01; “615 kV, 3/C, TRXLPE Insulated, Tape Shielded 
Cable;” Material Standard; SCL 

6020.02; “15 KV, 3/C, Armored, TRXLPE Insulated, Tape 

Shielded Cable;” Material Standard; SCL 

6020.03; “28 KV, 1/C, TRXLPE Insulated, Bare CN Cable;” 
Material Standard; SCL 

6020.05; “28 KV, 3/C, TRXLPE Insulated, Tape Shielded 
Cable with Ground Connectors;” Material Standard; SCL 

6020.06; “28 KV, 1/C, TRXLPE Insulated, Jacketed CN 
Cable;” Material Standard; SCL 

6020.07; “28 kV, 1/C, TRXLPE Insulated, Flat Strap 
Shielded Cable;” Material Standard; SCL 

6020.14; “28 KV, 1/C, TRXLPE Insulated, Flat Strap 
Shielded Cable;” Material Standard; SCL 

6025.10; “15 KV, 3/C, EPR Insulated, Tape Shielded 
Cable;” Material Standard; SCL 

6025.60; “15 kV, 3‐1/C, EPR Insulated, Flat Strap Shielded 
Cable;” Material Standard; SCL 

6025.70; “15 kV, 1/C, EPR Insulated, Tape Shielded 
Cable;” Material Standard; SCL 

6236.60; “35 KV, 1/C, TRXLPE Insulated, Tape Shielded 
Cable;” Material Standard; SCL 

9271.05; “Cable Pulling Engineering Fundamentals;” 

Design Standard; SCL 

E6‐1.0/NGE‐70; “Properties of Medium Voltage Cables;” 

Construction Guideline; SCL 

Shipek, John; SCL Standards Engineer, subject matter 

expert, and originator of 9660.04 (john.shipek@seattle.gov) 

U1‐4.11/NCI‐60; “Cable Pulling Calculations:  Maximum 

Pulling Tensions;” Construction Guideline; SCL 
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F U N D A M E N T A L S  A N D  D E T A I L E D  R E Q U I R E M E N T S  

 

 
 
1.  Scope 

Sections 1 through 6 of this standard review 

grounding and bonding fundamentals and theory 

related to the design and construction of electric 

power systems.  Section 7 of this standard provides 

detailed requirements for examples found in Seattle 

City Lightʹs looped radial and/or network systems. 

Low voltage circuits containing ground‐fault circuit 

interrupters (GFCIs) are outside the scope of this 

standard. 

Working (temporary) grounds are outside the scope 

of this standard. 

Engineers are encouraged to review the reference 

documents cited in Section 8.  Grounding and 

bonding is a vast subject.  This standard does not 

purport to present all that there is to know. 

2.  Appl icat ion 

This standard is intended to be used by Seattle City 

Light engineers, construction crews, and other 

personnel to better understand the importance of 

and theory behind grounding and bonding. 

Readers of this standard are encouraged to study the 

terms defined in Section 4. To this day, even subject 

matter experts sometimes confuse the subtle 

difference in meanings between grounding, 

bonding, ground, and neutral. 

Grounding and bonding standards must be adhered 

to or serious personal injury to Seattle City Light 

employees or the general public could result. 

3.  Introduct ion 

The safety of an electrical system is dependent on its 

grounding and bonding system.  Because 

conductors, exposed metallic components, and 

surfaces can become energized in fractions of a 

second and since the human body can be irrevocably  

injured in that time by one‐tenth of one ampere, it is 

critical that grounding and bonding systems be 

installed correctly.  

National Electrical Safety Code (IEEE C2) Rule 96(C) 

requires that the system neutral be connected to 

grounding electrodes at each transformer and a 

minimum of four locations for each mile of line and 

additional locations in order to safeguard personnel.  

The system is intended to rely on a large number of 

grounding connections rather than the resistance to 

ground of any one grounding electrode.  

Properly grounding the distribution system also 

contributes to power quality, life expectancy for 

system and customer equipment, and as a result, 

system reliability. 

Grounding and bonding components work together 

to provide safety to personnel, but there are key 

differences between these concepts worth noting.  

“Grounded” is defined as connected to or in contact 

with earth or connected to some extended 

conductive body that serves instead of the earth.  

The grounding system’s purpose is to establish a 

voltage reference point for the system to prevent the 
line voltages from deviating past their rated value 

and to shunt serious voltage events (lightning, etc) 

to earth. 

“Bonded” is defined as the electrical 

interconnecting of conductive parts, designed to 
maintain a common electrical potential.  The 

bonding system’s purpose is to safely return fault 

current back to its original source where it can be 

dissipated or used to trigger a protective device. 

Seattle City Light provides a multi‐point grounded 

distribution system throughout the service area.  

Properly and consistently bonding metallic 

components and system neutrals to this grounding 

system is important in order to safeguard personnel 

and the public. 
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4.  Def in i t ions 

Bonding:  the electrical interconnecting of 
conductive parts, designed to maintain a common 

electrical potential. (NESC, 2007) 

Bracket Grounding:  a concept that assumed some 

level of protection can be achieved by working 

between two temporarily grounded spans.  This 

method must be augmented with personal working 

grounds to match the safety provided by an 

equipotential zone. 

Earth (ground) or Ground (earth):  a theoretical 
point where the reference voltage is zero volts. 

Equipotential Zone:  a safe work zone created by 

the use of temporary grounding and bonding in 

order to reduce the danger of step and touch 

potentials. 

Ground (conductor):  a conductor used to carry 
fault current from the fault location back to the 

energy’s source. 

Grounded:  connected to or in contact with earth or 

connected to some extended conductive body that 

serves instead of the earth. (NESC, 2007) 

Ground Rod (or driven rod):  one of the seven types 
of approved grounding electrodes listed in Section 9 

of the NESC, Grounding Methods.  Per the NESC, 

the rod must be at least eight feet long and one‐half‐

inch in diameter. 

High‐Impedance Grounded Neutral Systems; 
Resistance Grounding:  a grounding system that is 
designed to minimize current flow during a ground  

from NEC 250.36 diagram 

 

 

fault in order to maintain continuity of power.  

Instead of solidly grounding the neutral, a neutral‐

ground resistor is placed in series.  This resistor 

limits current flow and prevents breakers from 

tripping in low voltage systems.  The neutral‐

ground resistor is typically monitored in order to 

trigger an alarm in a fault condition.  In this way, the 

system can be protected and faults resolved in an 

orderly fashion that minimizes outages. 

Multi‐point grounded System:  per NESC Section 9: 

Grounding Methods, a multi‐grounded system shall 

have a sufficiently sized neutral that is connected at 

each transformer location and additional locations 

such that each mile of line is grounded at least at 

four points, ideally at least one point per quarter 

mile of line. 

National Electrical Code (NEC):  Article 250 
Grounding and Bonding defines the philosophy 

enforced by the NEC.  The NEC is primarily 

concerned with safeguarding the public and 

property.  With this level of electrical knowledge in 

mind, NEC‐compliant electrical systems are 

required to be solidly grounded in order to establish 

a voltage reference and shunt transients such as 

lightning to ground.  When bonded per the NEC, 

these electrical systems use the grounded conductor 

or a dedicated grounding conductor to return faults 

back to their source, the main electrical service, in 

order to trip the breaker feeding the fault, thereby 

de‐energizing the circuit and keeping the public 

safe. 

National Electrical Safety Code (NESC):  Section 9 
Grounding Methods defines the philosophy 

enforced by the NESC.  The NESC includes the 

safety of qualified electrical personnel as stated in 

Chapter 90 Purpose “…to provide practical methods 

of grounding, as one of the means of safeguarding 

employees and the public from injury… ”  In order 

to safeguard electrical workers, the NESC seeks to 

limit step and touch potentials while keeping 

circuits energized and maintaining the integrity of 

the utility electrical system. 

Neutral (conductor):  a conductor used to complete 

a circuit (single phase applications) or to return 

phase imbalance (three phase applications) back to 

the energy’s source. 
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4.  Def in i t ions, continued 

Single Point Grounding:  electrical systems are 

typically grounded at a single point for each service 

and separately derived system in order to prevent 

fault current from traveling through a high‐

resistance path of earth back to the energy’s source. 

Step Potential (or step voltage):  the potential 
difference between two points separated by a 

distance of one pace or one meter.  This voltage 

could be dangerous when current flows through the 

earth or through material that a worker is standing 

on and then through the worker’s legs, particularly 

under a fault condition. (IEEE 1048, 2003) 

Touch Potential (or touch voltage):  the potential 
difference between a grounded metallic structure 

and a point on the earth separated by a distance of 

maximum reach.  This voltage could be dangerous 

when current flows from the structure to the earth 

via the worker, particularly when under a fault 

condition. (IEEE 1048, 2003) 

UFER ground (concrete‐encased electrode):  a 
grounding electrode originally developed from 

1942‐1960 by Herbert G. Ufer during a series of 

Arizona pilot projects where soil conditions might 

have prevented standard ground rods from 

working.  A metallic wire, rod, or structural shape, 

meeting Rule 93E5 and encased in concrete, that is 

not insulated from direct contact with earth, shall 

constitute an acceptable ground electrode. The 

concrete depth below grade shall be not less than 

300 mm (1 ft), and a depth of 750 mm (2.5 ft) is 

recommended. Wire shall be no smaller than AWG 

No. 4 if copper, or 9 mm (3/8 in) diameter or AWG 

No. 1/0 if steel. It shall be not less than 6.1 m (20 ft) 

long, and shall remain entirely within the concrete 

except for the external connection. The conductor 

should be run as straight as practical.  Concrete‐

encased electrodes are one of the seven types of 

grounding electrodes listed in NESC Section 9: 

Grounding Methods.  

 

5.  Fundamentals 

Seattle City Light provides a multi‐point grounded 

distribution system throughout the service area in 

order to set the system’s reference voltage, safely 

and effectively guide fault current back to its source, 

and minimize step and touch potentials, thereby 

protecting electrical workers and the public.  This 

system is composed of grounding electrodes along 

the distribution system that are bonded to the 

system neutral at multiple points, as well as 

grounding systems installed at individual 

transformers, services, and system components. 

Seattle City Light bonds grounding electrodes and 

metallic components to the system neutral 

conductor.  The system neutral provides a low 

resistance path that fault current can take back to its 

source in order to reduce harmful step and touch 

potentials.  Current, whether in a normal condition 

or during a fault, will always try to return to its 

source.  The statement “current takes the path of 

least resistance” is true, but tells only part of the 

story.  It is more accurate to state that current will 

take any and all paths to return to its source.  

Further, when current travels back to its source, the 

amount of current that travels on each path back to 

the source is inversely proportional to the resistance 

of each path.  Insuring that current has a low‐

resistance path back to its source is therefore critical. 

6.  General  Requirements and Discussion 

Engineers shall design and crews shall install 

components for the Seattle City Light distribution 

system that comply with this and all industry‐

established grounding and bonding requirements 

including the NESC in order to ensure the safety of 

both electrical workers and the general public.   

The following pages of this Design Standard 

illustrate a few examples of Seattle City Light’s 

intent to meet industry codes and standards in order 

to minimize step and touch potentials within and 

near distribution facilities. 
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7.  Detai led Requirements and Discussion 

7.1 Example,  Handhole Lid 

In this example excerpted from Construction 

Standard 0233.05, the metallic handhole lid is 

bonded to both the metal frame and the 

neutral in order to give fault current a low‐

resistance return path to its source.  

 

 

 

 

 

 

 

 

 

If the handhole and lid were not bonded to 

the neutral, a deteriorated cable could come in 

contact with these metal components, causing 

them to be energized, and subjecting the 

public to dangerous touch potentials. 

 

7.1a, handhole schematic 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.1b, handhole elevation 
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7.  Detai led Requirements and Discussion,  
continued 

7.2 Example,  Overhead Single-Phase 
Transformer 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In this example excerpted from Construction 

Standards D10‐3.1 and D16‐2, the transformer 

secondary winding neutral point is attached to 

bushing X2 which is connected via copper strap to 

a secondary ground lug.  The neutral conductor 

starts at the X2 bushing, meets with the tank 

ground and continues down the pole to a ground 

rod.  With these connections in place, fault current 

has a low‐resistance return path to its source, the 

transformer secondary.  

If the transformer was not bonded to the neutral, 

there would be no path for current to return and 

serious system imbalance and full line voltage on 

the secondary conductors would result. 

7.2a, overhead transformer schematic 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.3 Example,  Street l ight  Base 

In this example excerpted from Construction 

Standard 1710.50, the metallic pole base is 

bonded to both the metal handhole frame and 

the ground rod in order to give fault current a 

low‐resistance return path to its source.  

Typically the wiring will run through the 

streetlight base from an adjacent handhole.  The 

ground, starting at a terminal lug in the base, will 

run to the handhole and will be bonded to the 

handhole frame, the handhole lid and to the 

ground rod. 
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7.  Detai led Requirements and Discussion,  continued 

7.3 Example,  Street l ight  Base, continued 

If the streetlight base was not connected to the ground conductor, a deteriorated cable 

could come in contact with base, causing it to become energized, subjecting the public 

to dangerous touch potentials. 

For a typical streetlight circuit only one connection is made between the neutral and 

ground conductors.  For the Looped Radial distribution system, this bond is at the first 

handhole – called the streetlight distribution handhole.  For the Network distribution 

system, the neutral ground bond is made in the serving vault, ahead of the streetlight 

distribution handhole. 

 
 

7.3a, streetlight base and handhole 
 schematic 

 

 

 

 

 

 

 

 

 

 

7.3b, streetlight base with adjacent handhole 
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1. Scope 

This design standard presents fault current values 

along a representative Seattle City Light, 26 kV, 

looped radial feeder. 

Methodology for calculating ac tua l  fault current 
along an actual feeder is outside the scope of this 

standard. 

This standard also presents basic cautions about 

applying switchgear, fuses, and other equipment. 

Section 6 presents two simplified application 

examples. 

2. Application 

This standard is intended to be used by Seattle City 

Light engineers to better understand the magnitude of 

fault current available on a representative 26 kV, 

looped radial feeder and how available fault current 

affects the selection of switchgear, fuses, and other 

equipment. 

Misapplication of electrical equipment by placing it in 

an electrical circuit where the available fault current is 

greater than the equipmentʹs fault current withstand 

rating could lead to serious personal injury to Seattle 

City Light employees or the general public. 

Engineers should avoid using any term that lacks a 

clear, verifiable definition. To this day, even subject 

matter experts sometimes confuse the subtle 

difference in meanings between terms. 

3. Definitions 

Fault withstand capability:  The ability of electrical 
apparatus to withstand the effects of prescribed 

electrical fault current conditions without exceeding 

specified damage criteria. 

Rated peak‐withstand current:  A measure of the 

switch’s ability to withstand the magnetic forces 

associated with a short circuit. It is the maximum 

instantaneous current at the first major peak of an 

offset‐rated power‐frequency current, having a total 

duration of not less than 0.166 s, that the switch shall 

be required to carry when closed.  The preferred peak 

withstand test duration is 167 milliseconds.  

Rated short‐time (symmetrical) withstand current:  
The rated short‐time (symmetrical) withstand current 

is a measure of the switch’s ability to withstand the 

heat generated by a short‐time current.  Preferred 

short‐time test durations are 1, 2, or 3 seconds. 
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4. Available Fault Current 

The data populating Table 4.1 and Chart 4.1 was 

based on the following assumptions: 

• Three‐phase fault current at example substation 

bus is 30 kA 

• Line‐to‐line bus voltage at example substation is 

26.4 kV 

• Overhead feeder consists of bare 954 kcmil, 

ASCR (Rail), Stock Number 600044, with a 4/0 

AWG, covered aluminum neutral, Stock Number 

600318 

 

• Underground feeder consists of a single run per 

phase of 1000 kcmil copper cable, Stock Number 

012102, with a 4/0 AWG covered copper neutral, 

Stock Number 613735 

• All fault current values are RMS symmetrical 

• The normal load capacity of an overhead feeder 

consisting of 954 kcmil ACSR is not  equal to the 
normal load capacity of an underground feeder 

consisting of 1000 kcmil cable 

 

 

Table 4.1, Fault Current along a Feeder 
 

 100% Overhead Feeder 100% Underground Feeder 

Distance from 
station bus along 
feeder, miles 

three-phase  
fault situation,  
current, kA 

single-line-to-ground  
fault situation,  
current, kA 

three-phase  
fault situation,  
current, kA 

single-line-to-ground 
fault situation,  
current, kA 

chart-legend     
0.25 23.2 21.0 27.4 28.6 
0.50 18.8 15.8 25.0 23.2 
0.75 15.8 12.6 23.0 19.4 
1.00 13.7 10.5 21.3 16.8 
1.25 12.0   8.9 19.9 14.7 
1.50 10.7   7.8 18.6 13.1 
1.75   9.7   6.9 17.4 11.8 
2.00   8.8   6.2 16.4 10.7 
2.25   8.1   5.6 15.5   9.8 

 

Chart 4.1, Fault Current along a Feeder 
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4. Available Fault Current, continued 

The data populating Table 4.2 was based on the same 

assumptions as used for Table 4.1, except the 

underground feeder consists of a double  run per 
phase of 1000 kcmil copper cable, Stock Number 

012102. 

Table 4.2, Fault current along a 100% underground 
feeder with a double run of cable per phase 

 

 100% Underground Feeder 

distance from  
station bus along  
feeder, miles 

three-phase  
fault-situation, 
current, kA 

single-line-to-
ground  
fault situation, 
current, kA 

1.00 25.1 23.3 

5. Discussion 

Electrical equipment shall only be applied in an 

electrical circuit where the available fault current is 

less than the equipmentʹs fault current withstand 

rating. 

The majority of distribution class switchgear produced 

has a withstand rating of 25 kA or less.  12.5 kV is a 

very common fault withstand rating. 

As can be seen from Chart 4.1, within 1/2‐mile of the 

substation, Seattle City Lightʹs fault duty generally 

exceeds the withstand rating of most switchgear. 

This analysis may also be applied to fault interrupting 

capability. 

6. Examples 

The following examples are provided only to better 

understand certain aspects of applying equipment. 

Analysis of actual projects must be performed with 

actual, detailed data, and take into account other 

factors, such as: 

• Ratings of the fuses installed within a switch 

• Speed of upstream protective devices 

• Plans to change the locations of normally‐open 

switches  

• Future load growth 

• Future increases in available fault current 

6.1  Applying an S&C Electric Vista switch 1.25 

miles from a substation. 

Given: A design engineer would like to install an 

S&C Electric Vista switch, Stock Number 012748, 

1.25 miles from the substation, along a 100%  

underground feeder. Is this okay? 

Analysis: From Material Standard 2501.65, it is 

learned that an S&C Electric Vista switch has a 

short‐time (1 s) withstand current rating of 25 kA, 

rms symmetrical. From Table 4.1, it can be 

derived that the highest expected fault current for 

a 100% underground feeder, at 1.25 miles, is  

19.9 kA rms symmetrical. 

Conclusion: Yes, switch will not be misapplied 

from a fault withstand point of view. 

6.2  Applying an S&C Electric PMH‐9 switch 

1.75 miles from a substation. 

Given: A design engineer would like to install an 

S&C Electric PMH‐9 switch, Stock Number 

250190, 1.75 miles from the substation, along a 

100% underground feeder. Is this okay? 

Analysis: From Material Standard 2501.9, it is 

learned that power fuse mounting and 

interrupters in an S&C Electric PMH‐9 switch 

have a short‐circuit fault duty rating of 12.5 kA, 

rms symmetrical. From Table 4.1, it can be 

derived that the highest expected fault current for 

a 100% underground feeder, at 1.75 miles, is  

17.4 kA rms symmetrical 

Conclusion: No, the PMH‐9 switch would be 

misapplied and the project must be redesigned. 
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