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Darlene Sakahara, Manager

(206) 450-1780 (cell)
darlene.sakahara@seattle.gov

North Service Center, N-1, 161
Seattle City Light

1300 N 97t St, Warehouse
Seattle, WA 98103-3320

Ross Cayetano, Crew Chief
(206) 615-1137
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rosauro.cayetano@seattle.gov

South Service Center (SSC) Warehouse
Nancy Dailey, Supervisor

(206) 386-1740
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nancy.dailey@seattle.gov
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Seattle City Light

3613 4t Ave S

Seattle, WA 98134-2207

General Section:
Gary Boyd, Crew Chief
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Shipping and Receiving:
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richard.nobuyama.@seattle.gov

Toxic/Salvage:
Joe Silvernale, Crew Chief
(206) 386-1707
(206) 730-6973 (cell)
joseph.silvernale@seattle.gov
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Boundary Warehouse

Brad Larson, Senior Warehouser
Pax 28-3326

(509) 446-3438
brad.larson@seattle.gov

Seattle City Light/Boundary Dam
P.O. Box 219
Metaline Falls, WA 99153

or

10382 Boundary Rd
Metaline Falls, WA 99153

Skagit Warehouse

Merrilee Komboukos, Senior Warehouser
(206) 386-4490
merilee.komboukos@seattle.gov

Seattle City Light
500 Newhalem St
Rockport, WA 98283

Tool Rooms, NSC and SSC
Darlene Sakahara, Manager
(206) 450-1780 (cell)
darlene.sakahara@seattle.gov

NSC Tool Room:
Brian Russell, Custodian
(206) 684-4262
brian.russell@seattle.gov
SSC Tool Room:
Beverly Lewis, Custodian
(206) 386-1927
beverly.lewis@seattle.gov
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Standards Committees

The Standards org runs four committees: Looped
Radial, Network, Grounding, and Streetlight. If you
have a standards-related question or problem, please
bring it to the attention of the Chair or Clerk.

Be aware that security requires those without keycard
rights to obtain a pass on the 32nd floor to reach City
Light offices and meeting room:s.

Looped Radial

The Looped Radial Standards Committee discusses and
solves problems related to design, construction
methods, and material used to construct and maintain
our overhead and underground distribution systems.

Date: Second Tuesday of each month
Time: 9:00 a.m. to 11:30 a.m.
Location: Confirm with the Standards org

Chair: John Shipek, (206) 684-3950
Clerk: Quan Wang, (206) 386-1785

Network

The Network Standards Committee discusses and
solves problems related to design, construction
methods, and material used to construct and maintain
our network distribution systems.

Date: Third Tuesday of each month
Time: 9:00 a.m. to 11:00 a.m.
Location: Confirm with the Standards org

Chair: Brett Hanson, (206) 684-3726

Xiii

Grounding

The Grounding Standards Committee discusses and
solves problems related to design, construction
methods, and material used to construct and maintain
our grounding system.

Date: Third Tuesday of each month
Time: 10:00 a.m. to 11:30 a.m.
Location: Confirm with the Standards org

Chair: Brett Hanson, (206) 684-3726

Streetlight

The Streetlight Standards Committee discusses and
solves problems related to design, construction
methods, and material used to construct and maintain
our streetlight system.

Date: Second Wednesday of each month
Time: 10:00 a.m. to 12:00 p.m.
Location: Confirm with the Standards org

Chair: Yaochiem Chao, (206) 684-3076



Seattle City Light Online Access and
Material Standards Book Distribution

Online Access
Internal
Employees can access all City Light standards at http://sclweb/engstds/ (“The Red Page”).

External
The public can access all standards, except design standards, at http://www.seattle.gov/light/engineerstd/ (“The
Blue Page”)

Recent Revisions

New standards and revisions are published regularly on both the internal and external sites. Be sure to check there
for the most recent version of any standard.

You can also view a chronological list of recent revisions at http://sclweb/engstds/revDate.aspx.

Corrections and Additions

To submit corrections or additions to City Light standards, please see SCL 0010.07, “How to Mark Up and
Submit a Standard for Revision.”

Book Distribution

Print

We provide printed books to internal users who place advance orders. A limited supply of printed books
will be available for those who missed the order deadline.

Digital

We publish digital versions of all Standards books on the internal City Light Standards page (“The Red
Page”) at http://sclweb/engstds.

Important: We update standards and stock catalog pages throughout the year. As a result, print and digital
books might not reflect the most recent revisions. Visit The Red Page to view the latest revision of a
standard or stock catalog entry.
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MATER |A L STAN DA RD SUPERSEDING: October 27, 2004

EFFECTIVE DATE: June 9, 2006

3kV HEAVY DUTY DISTRIBUTION CLASS
METAL-OXIDE SURGE ARRESTER

680002

1. Scope

This Material Standard applies to surge arresters used on a 4160GrdY/2400 volt power system. Surge
arresters will be installed on riser poles to protect underground cable and equipment.

2. Industry Standards
Surge arresters shall meet all applicable requirements of the following national standard:
IEEE C62.11-1999, Standard for Metal-Oxide Surge Arresters for AC Power Circuits (> 1 kV)

3. Electrical Requirements

Class (recognized by IEEE C62.1 1): ......ccooovvvvvieeeiiiiiiian Heavy Duty Distribution
Subclass (recognized by industry):...........ccccccoiiiiiiiiii Riser Pole
10/ 0L S Metal-Oxide
Duty-Cycle Rating: ...t 3 kV rms
Maximum Continuous Operating Voltage (MCOV): ......... 2.55 kV rms
Maximum Front-of-Wave Voltage Cresting in 0.5

Microseconds for 10 KA Wave: ............cccoociiiiiiiiiii 10.3 kV crest
Maximum Discharge Voltage for 8 X 20 Microsecond

BKAWAVE: ...t 8.6 kV crest
Maximum Discharge Voltage for 8 X 20 Microsecond

20 KA WAVE: ... 10.4 kV crest
Minimum Symmetrical RMS Fault-Current Withstand

RALING: i 20 kA rms

Minimum Temporary Overvoltage Capability for Three
Seconds at 60 Degrees Centigrade Ambient and No Prior
Energy Absorption (Overvoltage/MCOV):...........cccocoovveiinnnn. 1.4 per Unit

STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR")
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MATER |A L STAN DA RD SUPERSEDING: October 27, 2004
EFFECTIVE DATE: June 9, 2006
4. Construction
Housing Material: .............ccooiiiii Polymer.
Housing Material/Hanger Bracket Color: ................... Gray.
Ground Lead Isolator: ... Required.
Terminal - TOP: i 3/8-16" stainless steel stud with Penn Union STS-4,

Terminal - BOttOmM: ..o

Nameplate: ...

6. Marking and Packaging

Burndy KF-23, or Dossert DGG-6 connector (Stock

No. 668872).

3/8-16 stainless steel stud with Penn Union STS-4,
Burndy KF-23, or Dossert DGG-6 connector (Stock

No. 668872).

Required per IEEE C62.11-1999, Section 10.1

Identification data.

Surge arresters shall be packaged fully assembled, one per cardboard box. Each package shall be legibly

marked with manufacturer's name or symbol, product description, and quantity contained. Shipping containers

shall be marked with manufacturer's name or symbol and Seattle City Light's purchase order number. A

packing slip shall be included with each shipment.
7. Stock Unit: EA

8. Stock Number 680002

Approved Manufacturers Type Catalog Number
Cooper Power Systems Vari-Star URS0303-0M1X-1A1A
General Electric Tranquell 9L27HXX003

Hubbell (Ohio Brass) PVR 221603-7111

Joslyn Manufacturing Co. ZJP ZRP003-0000000




SEATTLE CITY LIGHT stanpArD NumBer: 6801.3
MATERIAL STANDARD SUPERCLNG.  Fobraary 8, 1990

EFFECTIVE DATE: December 22, 2005

21 KV INTERMEDIATE CLASS, PORCELAIN,
METAL-OXIDE SURGE ARRESTER

680121

[2le

1. Scope

This Material Standard applies to 21 kV duty-cycle rating, intermediate class, porcelain-housed, metal-oxide
surge arresters.

2. Application

Intermediate class surge arresters are intended for use on maximum 26400GrdY/15240 Volt power systems in
areas where the fault duty is nominally between 20 kA and 40 kA rms symmetrical.

Porcelain surge arresters are used to construct terminal riser poles.

In situations where vertical pole space is limited, refer to Material Standard 6801.6 - 21 kV Intermediate Class,
Polymer, Metal-Oxide Surge Arrester.

In areas where the fault duty is less than 20 kA, refer to Material Standard 6801.4 - 21 kV, Heavy Duty
Distribution Class, Polymer, Metal-Oxide Surge Arrester.

Surge arresters designed with gaps (6801.4) offer slightly better electrical performance than surge arresters
designed without gaps (6801.3 and 6801.6). Intermediate class arresters are not available with gaps.

3. Industry Standards
Surge arresters shall meet all applicable requirements of the following national standard:
IEEE C62.11-1999, Standard for Metal-Oxide Surge Arresters for AC Power Circuits (> 1 kV)

STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR _
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SEATTLE CITY LIGHT stanpARD NUMBER: §801.3

MATERIAL STANDARD PAGE: 2o0f2
21 kV Intermediate Class, Porcelain, SUPERCEDING: February 8, 1999
Metal-Oxide Surge Arrester EFFECTIVE DATE: December 22, 2005

4. Electrical Requirements

Class (recognized by IEEE C62.11): ..o intermediate
Y P e metal-oxide
Duty-CyCle RAtING: ....oooiiiiiiii i 21.0kV rms
Maximum Continuous Operating Voltage (MCOV):.............coovvvvvvieeniiinns 17.0 kV rms
Maximum Front-of-Wave Voltage Cresting in 0.5 Microseconds for

B KA WaAVE: ..o 60.6 kV crest
Maximum Discharge Voltage for 8 X 20 Microsecond 5 kA Wave:.......... 50.8 kV crest
Maximum Discharge Voltage for 8 X 20 Microsecond 20 kA Wave:........ 61.8 kV crest
Minimum Symmetrical RMS Fault-Current Withstand Rating:.................. 40 kA rms

Minimum Temporary Overvoltage Capability for Three Seconds at 60
Degrees Centigrade Ambient and No Prior Energy Absorption
(OVervoltage/MCOV): .. ..o 1.4 per unit

5. Construction

Housing Material: ... porcelain

Housing Material/Hanger Bracket Color: ...............ccoocveiiiiiiiiiiii, gray

Ground Lead ISOlator: ...........oooiiiii i not required or desired

Terminal — TOP: oo metal with three 0.625 inch diameter
holes on 8.75 inch bolt circle

Terminal — BOttOM: ... metal with three 0.625 inch diameter
holes on 8.75 inch bolt circle

HeIgNt: 23 inches, +/- 1 inch

Cantilever Strength (MiNIMUM): ... 5,000 in-lbs.

NAMEPIATE: ..o required per IEEE C62.11-1999,

Section 10.1 identification data

7. Marking and Packaging

Surge arresters shall be packaged fully assembled, one per cardboard box or wood crate. Each package shall
be legibly marked with manufacturer's name or symbol, product description, and quantity contained. Shipping
containers shall be marked with manufacturer's name or symbol and Seattle City Light's purchase order
number. A packing slip shall be included with each shipment.

8. Stock Unit: EA
9. Manufacturers
Stock Number 680121

Approved Manufacturer Type Catalog Number
Cooper Power Systems AZF AZF1A21




standard number: 680140

Seattle City Light superseding: December 11, 2008

MATERIAL STANDARD effective ggtgeé: i\uogfusst 13, 2010

21 KV HEAVY DUTY DISTRIBUTION CLASS, POLYMER,
METAL-OXIDE SURGE ARRESTER

680115 680117
» Riser Pole Type Pad Mount Type ¢

p
P.
—
\\

stainless steel 3/8” - 16 stud
stainless steel 3/8” flat washer =‘T'=’
stainless steel 3/8” lock washer #h{-:v
silicon bronze 3/8” nut

1. Scope This Material Standard applies to two types of surge
arresters. The first type of surge arrester is installed on
riser poles to protect underground cable and
equipment. The second type is installed inside pad
mount switches. These two surge arresters differ only
in their bottom terminal hardware and ground lead
isolator.

This Material Standard applies to 21 kV duty-cycle
rating, heavy duty distribution class, polymer-housed,
metal-oxide surge arresters.

2. Application

Heavy duty distribution class surge arresters are
intended for use on maximum 26400GrdY/15240 Volt 3. Industry Standards

power systems in areas where the nominal fault duty is Surge arresters shall meet all applicable requirements

less than 20 kA rms symmetrical.

In areas where the fault duty is greater than 20 kA, refer
to Material Standard 6801.60 - 21 kV, Intermediate
Class, Polymer, Metal-Oxide Surge Arrester.

Surge arresters designed with gaps (6801.40) offer
slightly better electrical performance than surge
arresters designed without gaps (6801.3 and 6801.60).
Intermediate class arresters are not available with gaps.

This Material Standard applies to two types of surge
arresters. The first type of surge arrester is installed on
riser poles to protect underground cable and
equipment. The second type is installed inside pad
mount switches. These two surge arresters differ only in
their bottom terminal hardware.

standards coordinator

standards manager

of the following national standard:

IEEE C62.11-1999, Standard for Metal-Oxide
Surge Arresters for AC Power Circuits (> 1 kV)

. Electrical Requirements

Class (recognized by heavy duty
IEEE C62.11): ...oooiiiiiiiiiiiiiiiiiei distribution
Subclass (recognized by industry) ...... riser pole
TYPE: e metal-oxide
Duty-Cycle Rating: ...........cccccocooeeiinn, 21.0kV rms
Maximum Continuous Operating

Voltage (MCOV): ..o, 17.0 kV rms

unit digector

(‘740&9
qr' I ; ( John Shipek QU é ’ ; ( John Shipek /%ﬁk:rmmson
' L
5 /



Seattle City Light

MATERIAL STANDARD
21 kV Heavy Duty Distribution Class, Polymer,

Metal-Oxide Surge Arrester

standard number: 680 1 . 40

superseding: December 11, 2008
effective date: August 13, 2010
page: 2 of 2

4. Electrical Requirements, continued

Maximum Front-of-Wave Voltage
Cresting in 0.5 Microseconds for

................. 64.8 kV crest

Maximum Discharge Voltage for
8 X 20 Microsecond 5 kKA Wave: .......... 46.3 kV crest

Maximum Discharge Voltage for
8 X 20 Microsecond 20 kA Wave: ....... 57.9 kV crest

Minimum Symmetrical RMS Fault-

Current Withstand Rating: ...

................. 20 KA rms

Minimum Temporary Overvoltage
Capability for Three Seconds at 60
Degrees Centigrade Ambient and No

Prior Energy Absorption

(Overvoltage/MCOV): ..........

5. Construction

Housing Material/Hanger
Bracket Color:......................

Ground Lead Isolator for

................. 1.78 per unit

silicon rubber

gray

Stock No. 680115 (riser pole required

Ground Lead Isolator for
Stock No. 680117 (pad
MOUNt): ...

Terminal — Top

Terminal - Bottom for Stock
No. 680115 (riser pole): .......

Terminal - Bottom for Stock

Nameplate: ..........................

not required or desired

3/8-16 stainless steel stud
with Penn Union STS-4,
Burndy KF-23, or Dossert
DGG-6 connector (Stock
No. 668872), or approved
equivalent

3/8-16 stainless steel stud
with Penn Union STS-4,
Burndy KF-23, or Dossert
DGG-6 connector (Stock
No. 668872), or approved
equivalent

3/8-16 stainless steel stud
with one stainless steel flat
washer, one stainless steel
lock washer, and one
silicon bronze nut

required per IEEE
C62.11-1999, Section 10.1
Identification data

7.

10.

Marking and Packaging

Surge arresters shall be packaged fully assembled,
one per cardboard box. Each package shall be
legibly marked with manufacturer's name or symbol,
product description, and quantity contained.
Shipping containers shall be marked with
manufacturer's name or symbol and Seattle City
Light's purchase order number. A packing slip shall
be included with each shipment.

. Stock Unit: EA

. Manufacturers

Stock Number 680115
Riser Pole Type Arrester

Approved
Manufacturer

Catalog
Number

URT2109-0M1X-1A1A
URG2109-O0M1X-1A1A

Cooper Power Systems

Stock Number 680117
Pad Mount Type Arrester

Approved
Manufacturer

Catalog
Number

URT2109-O0MOD-0A1A
URG2109-OMOD-0A1A

Cooper Power Systems

References

Shipek, John; SCL Standards Engineer, subject
matter expert of 6801.40 (john.shipek@seattle.gov)

235-99; UltraSIL Polymer-Housed Evolution
(10 kA) Surge Arresters; (Electrical Apparatus);
Cooper Power Systems, September 2008



Standard Number: 680 1 . 60

Seattle City Light Superseding: February 15, 2013

MATERIAL STANDARD Eﬁectivegz:gg; E%bfr;ary 12,2014

21 kV Intermediate Class, Polymer, Metal-Oxide Surge Arrester

= 012593
3 ;l, : ; Riser pole type
v
]
1. Scope 3. Industry Standards

This standard applies to 21 kV duty-cycle rating, Surge arresters shall meet all applicable requirements of
intermediate class, polymer-housed, metal-oxide the following national standard:

surge arresters. IEEE C62.11-1999, Standard for Metal-Oxide Surge

o Arresters for AC Power Circuits (> 1 kV)
2. Application

Intermediate class surge arresters are intended for 4. Electrical Requirements
use on maximum 26400GrdY/15240 volt power

systems in areas where the nominal fault duty is Class (recognized by IEEE C62.11): Intermediate
between 20 kA and 40 kA rms symmetrical. Type: Metal-oxide
In areas where the fault duty is less than 20 kA, Duty-Cycle Rating: 21 kV rms

refer to Material Standard 6801.40 — 21 kV, Heavy

Duty Distribution Class, Polymer, Metal-Oxide Maximum Continuous Operating Voltage 17 kV rms

Surge Arrester. (MCOV):
Surge arresters designed with gaps (6801.40) offer _MaX|mum Front-of-Wave Voltage Cresting 59.5 kV crest
slightly better electrical performance than surge in 0.5 Microseconds for 10 kA Wave:
arresters designed without gaps (6801.3 and Maximum Discharge Voltage for 8 X 20 51.3 kV crest
6801.60). Intermediate class arresters are not Microsecond 5 kA Wave:
avcjaulable V\."th gaps. . Maximum Discharge Voltage for 8 X 20 61.3 kV crest
This Material St.andard applies to two types of surge Microsecond 20 kA Wave:
arresters. The first type of surge arrester (Stock No. - .
012593) is installed on riser poles to protect Minimum Symmetrlcal RMS Fault-Current 40 kA rms
underground cable and equipment. The second Withstand Rating:
type (Stock No. 012594) is installed inside pad Minimum Temporary Overvoltage 1.38 per unit
mount switches. These two surge arresters differ Capalbility for Three Seconds at 60
only in their bottpm terminal hardware and provision Degrees Centigrade Ambient and No Prior
for ground lead isolator. Energy Absorption (Overvoltage/MCOV):

Standards Coordinator Standards Supervisor Unit Director

John Shipek John Shipek Darnell Cola

Qurtdhid qc,fé%j( (o td CA



Seattle City Light
MATERIAL STANDARD

21 kV Intermediate Class, Polymer, Metal-Oxide Surge Arrester

5. Construction
Housing Material:

Housing Material/
Hanger Bracket Color:

Ground Lead Isolator for
Stock No. 012593 (riser
pole):

Ground Lead Isolator for
Stock No. 012594 (pad
mount):

Terminal — Top
(both types):

Terminal - Bottom for
Stock No. 012593
(riser pole):

Terminal - Bottom for
Stock No. 012594
(pad mount):

silicon rubber

Gray

Required

not required or desired

stainless steel stud with
“L” bracket and eyebolt
connector that accepts
copper or aluminum
conductors #6 AWG to
250 kemil

3/8-16 stainless steel stud
with Penn Union STS-4,
Burndy KF-23, or Dossert
DGG-6 connector (Stock
No. 668872), or approved
equivalent

stainless steel stud with
one stainless steel flat
washer, one stainless
steel lock washer, and one
silicone bronze nut

4
}

7

% Stainless Steel Stud

|
‘Z‘T%:’ Stainless Steel Flat Washer

[

Nameplate:

Stainless Steel Lock Washer

Silicon Bronze Nut

required per IEEE C62.11-
1999, Section 10.1
Identification data

7.

10.

6801.60

February 15, 2013
February 12, 2014
20f2

Standard Number:
Superseding:
Effective Date:
Page:

Marking and Packaging

Surge arresters shall be packaged fully assembled,
one per cardboard box. Each package shall be
legibly marked with manufacturer's name or symbol,
product description, and quantity contained. Shipping
containers shall be marked with manufacturer's name
or symbol and Seattle City Light's purchase order
number. A packing slip shall be included with each
shipment.

Stock Unit: EA
Manufacturers
Cooper Power Systems, Type VariSTAR

Stock

Number Type Catalog Number

012593 Riser Pole Type UIAA021017A101NL27
Arrester

012594 Pad Mount Type UIAA021017A101KB27
Arrester

References

Shipek, John; SCL Standards Engineer and subject
matter expert for 6801.60 (john.shipek@seattle.gov)
235-102; UltraSIL Polymer-Housed VariSTAR Type
Ul Intermediate-Class Surge Arresters, Cooper
Power Systems



Seattle City Light

Standard Number: 6802 . 20

Superseding: May 23, 2014

MATERIAL STANDARD e e Torg 1

Station Class, Polymer, Metal-Oxide Surge Arrester for 26 kV Systems

B

1. Scope

This standard details requirements for 21 kV duty-cycle rating, station class,
polymer-housed, metal-oxide surge arresters.

This standard applies to Seattle City Light (SCL) stock number 013533.

2. Application

Station class surge arresters are intended for use on a nominal 26 kV, grounded,
wye-connected, 60 Hz power system.

Arresters are intended for upright or horizontal mounting in substations.

Arresters are intended for direct connection to the substation ground grid.

3. Industry Standards

Standards Coordinator
Tanya Panomvana

I

Surge arresters shall meet all the applicable requirements of the following
national standard:

IEEE C62.11 — 2012, Standard for Metal-Oxide Surge Arresters for AC Power
Circuits (> 1 kV)

Standards Supervisor Unit Director
John Shipek Darnell Cola



Standard Number: 6802 . 20

Seattle City Light Superseding: May 23, 2014
MATERIAL STANDARD Effective Date: July 2, 2014
Station Class, Polymer, Metal-Oxide Surge Arrester for 26 kV Systems Page: 2 of 3

4. Requirements

Class (recognized by IEEE C62.11) Station
Type Metal oxide
Duty-Cycle Rating 21 kV rms
Maximum Continuous Operating Voltage 17 kV rms
(MCOV)

Maximum Front-of-Wave Voltage Cresting in 58 kV crest
0.5 Microseconds for 10 kA Wave

Maximum Discharge Voltage for 53 kV crest
8 x 20 Microsecond 10 kA Wave
Maximum Discharge Voltage for 59 kV crest
8 x 20 Microsecond 20 kA Wave
Maximum Discharge Voltage for 43 kV crest

500 A Switching Surge

Minimum Temporary Overvoltage (TOV)
Capability, No Prior Duty,

1sec 1.42 per MCOV

10 sec 1.35 per MCOV
Minimum Energy Capability 8.7 kd/kV of MCOV
Minimum Pressure Relief Rating 63 kA rms

Minimum Cantilever Strength,
Ultimate 21,000 in-Ib
Maximum design (40% of ultimate) 8,400 in-Ib

5. Construction

Housing Material Silicone rubber; To qualify as silicone type, housing
material must be composed of at least 33% silicone by
weight; "EP/silicone alloys" do not qualify

Housing Color Gray

Terminal — Top 4-hole NEMA vertical pad

Terminal — Bottom Ground clamp suitable for #4 AWG to 250 kcmil stranded
copper conductor

Mounting Three 1/2-in mounting holes spaced 120 degrees from
each other on an 8.75 to 10 in-diameter bolt circle

Height, nominal 14 + 2 in, measured from bottom of mounting base to just
underneath terminal pad

Minimum Leakage 30in

Distance

6. Marking and Packaging

Surge arresters shall be packaged individually in wood crates to protect against physical
damage that could occur during shipping, handling, or long-term outside storage. Crates
shall be secured to pallets for handling by forklift.

Crates shall be marked with the manufacturer's name or symbol, catalog number,
SCL stock number, and purchase order number.

7. Issuance
Stock Unit: EA
10



Standard Number: 6802 . 20

Seattle City Light Superseding: May 23, 2014
MATERIAL STANDARD Effective Date: July 2, 2014
Station Class, Polymer, Metal-Oxide Surge Arrester for 26 kV Systems Page: 3 0of 3

8. Approved Manufacturers

Manufacturer Eaton’s Cooper Power Systems
Type UXx

Catalog No. UXAA021017A1449A12
Manufacturer TE Connectivity

Type PCA

Catalog No. PCA121L21E2M7

9. Sources

235-103; UltraSIL polymer-housed VariSTAR station-class surge arresters, Eaton’s
Cooper Power Systems; October 2013

Bowthorpe EMP High Voltage Surge Arresters Brochure; TE Connectivity, June 2012

Panomvana, Tanya; SCL Standards Engineer, subject matter expert and originator of
6802.20 (tanya.panomvana@seattle.gov)

1"


mailto:tanya.panomvana@seattle.gov

Standard Number: 6802 40

Seattle City Light Superseding: New

MATERIAL STANDARD e e, Tora oo

Station Class, Polymer, Metal-Oxide Surge Arrester for 34.5 kV Systems

B

1. Scope

This standard details requirements for 30 kV duty-cycle rating, station class,
polymer-housed, metal-oxide surge arresters.

This standard applies to Seattle City Light (SCL) stock number 013547.

2. Application

Station class surge arresters are intended for use on a nominal 34.5 kV, grounded,
wye-connected, 60 Hz power system.

Arresters are intended for upright or horizontal mounting in substations.

Arresters are intended for direct connection to the substation ground grid.

3. Industry Standards

Surge arresters shall meet all the applicable requirements of the following
national standard:

IEEE C62.11 — 2012, Standard for Metal-Oxide Surge Arresters for AC Power
Circuits (> 1kV)

Standards Coordinator Standards Supervisor Unit Director
Tanya Panomvana John Shipek Darnell Cola



Standard Number: 6802 40

Superseding: New
Effective Date: June 30, 2014
Page: 2 of 3

Seattle City Light
MATERIAL STANDARD
Station Class, Polymer, Metal-Oxide Surge Arrester for 34.5 kV Systems

4. Requirements

Class (recognized by IEEE C62.11)
Type
Duty-Cycle Rating

Maximum Continuous Operating Voltage
(MCOV)

Maximum Front-of-Wave Voltage Cresting in
0.5 Microseconds for 10 kA Wave

Maximum Discharge Voltage for
8 x 20 Microsecond 10 kA Wave

Maximum Discharge Voltage for
8 x 20 Microsecond 20 kA Wave

Maximum Discharge Voltage for
500 A Switching Surge

Minimum Temporary Overvoltage (TOV)
Capability, No Prior Duty,

1 sec
10 sec
Minimum Energy Capability

Station
Metal oxide
30 kV rms
24.4 kV rms

80 kV crest
74 kV crest
81 kV crest

59 kV crest

1.42 per MCOV
1.35 per MCOV
8.7 kJ/kV of MCOV

Minimum Pressure Relief Rating 63 kA rms
Minimum Cantilever Strength,
Ultimate 21,000 in-lb
Maximum design (40% of ultimate) 8,400 in-Ib

5. Construction

Housing Material Silicone rubber; To qualify as silicone type, housing material

must be composed of at least 33% silicone by weight;
"EP/silicone alloys" do not qualify

Housing Color Gray
4-hole NEMA vertical pad

Ground clamp suitable for #4 AWG to 250 kcmil stranded
copper conductor

Terminal — Top
Terminal — Bottom

Mounting Three 1/2-in mounting holes spaced 120 degrees from each

other on an 8.75 to 10 in-diameter bolt circle

Height, nominal 16 in, measured from bottom of mounting base to just

underneath terminal pad
Minimum Leakage Distance 43 in

6. Marking and Packaging

Surge arresters shall be packaged individually in wood crates to protect against physical
damage that could occur during shipping, handling, or long-term outside storage. Crates
shall be secured to pallets for handling by forklift.

Crates shall be marked with the manufacturer's name or symbol, catalog number,
SCL stock number, and purchase order number.

7. Issuance
Stock Unit: EA

13



Standard Number: 6802 40

Seattle City Light Superseding: New
MATERIAL STANDARD Effective Date: June 30, 2014
Station Class, Polymer, Metal-Oxide Surge Arrester for 34.5 kV Systems Page: 3 0of 3

8. Approved Manufacturers

Manufacturer Eaton’s Cooper Power Systems
Type UXx

Catalog No. UXAA030024A1849A12
Manufacturer TE Connectivity

Type PCA

Catalog No. PCA130L21E2M7

9. Sources

235-103; UltraSIL polymer-housed VariSTAR station-class surge arresters, Eaton’s
Cooper Power Systems; November 2013

Bowthorpe EMP High Voltage Surge Arresters Brochure; TE Connectivity, June 2012

Panomvana, Tanya; SCL Standards Engineer, subject matter expert and originator of
6802.40 (tanya.panomvana@seattle.gov)

14
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Seattle City Light

Standard Number: 6802 . 60

Superseding: New

MATERIAL STANDARD e e, Tora oo

Station Class, Polymer, Metal-Oxide Surge Arrester for 115 kV Systems

B

1. Scope

This standard details requirements for 96 kV duty-cycle rating, station class,
polymer-housed, metal-oxide surge arresters.

This standard applies to Seattle City Light (SCL) stock number 013548.

2. Application

Station class surge arresters are intended for use on a nominal 115 kV, grounded,
wye-connected, 60 Hz power system.

Arresters are intended for upright or horizontal mounting in substations.

Arresters are intended for direct connection to the substation ground grid.

3. Industry Standards

Standards Coordinator
Tanya Panomvana

I

Surge arresters shall meet all the applicable requirements of the following
national standard:

IEEE C62.11 — 2012, Standard for Metal-Oxide Surge Arresters for AC Power
Circuits (> 1kV)

Standards Supervisor Unit Director
John Shipek Darnell Cola



Standard Number: 6802 . 60

Seattle City Light Superseding: New
MATERIAL STANDARD Effective Date: June 30, 2014
Station Class, Polymer, Metal-Oxide Surge Arrester for 115 kV Systems Page: 2 of 3

4. Requirements

Class (recognized by IEEE C62.11) Station
Type Metal oxide
Duty-Cycle Rating 96 kV rms
Maximum Continuous Operating Voltage 76 kV rms
(MCoV)

Maximum Front-of-Wave Voltage Cresting in 250 kV crest
0.5 Microseconds for 10 kA Wave

Maximum Discharge Voltage for 230 kV crest
8 x 20 Microsecond 10 kA Wave
Maximum Discharge Voltage for 252 kV crest
8 x 20 Microsecond 20 kA Wave
Maximum Discharge Voltage for 184 kV crest

500 A Switching Surge

Minimum Temporary Overvoltage (TOV)
Capability, No Prior Duty,

1 sec 1.42 per MCOV

10 sec 1.35 per MCOV
Minimum Energy Capability 8.7 kd/kV of MCOV
Minimum Pressure Relief Rating 63 kA rms
Minimum Cantilever Strength,

Ultimate 21,000 in-lb

Maximum design (40% of ultimate) 8,400 in-Ib

5. Construction

Housing Material Silicone rubber; To qualify as silicone type, housing
material must be composed of at least 33% silicone by
weight; "EP/silicone alloys" do not qualify

Housing Color Gray

Terminal — Top 4-hole NEMA vertical pad

Terminal — Bottom Ground clamp suitable for #4 AWG to 250 kcmil stranded
copper conductor

Mounting Three 1/2-in mounting holes spaced 120 degrees from
each other on an 8.75 to 10 in-diameter bolt circle

Height, nominal 41 + 2 in, measured from bottom of mounting base to just
underneath terminal pad

Minimum Leakage Distance 143 in

6. Marking and Packaging

Surge arresters shall be packaged individually in wood crates to protect against physical
damage that could occur during shipping, handling, or long-term outside storage. Crates
shall be secured to pallets for handling by forklift.

Crates shall be marked with the manufacturer's name or symbol, catalog number,
SCL stock number, and purchase order number.

7. Issuance

Stock Unit: EA

16



Standard Number: 6802 . 60

Seattle City Light Superseding: New
MATERIAL STANDARD Effective Date: June 30, 2014
Station Class, Polymer, Metal-Oxide Surge Arrester for 115 kV Systems Page: 3 0of 3

8. Approved Manufacturers

Manufacturer Eaton’s Cooper Power Systems
Type UXx

Catalog No. UXAAQ096076A4849A12
Manufacturer TE Connectivity

Type PCA

Catalog No. PCA396L21E2M7

9. Sources

235-103; UltraSIL polymer-housed VariSTAR station-class surge arresters, Eaton’s
Cooper Power Systems; November 2013

Bowthorpe EMP High Voltage Surge Arresters Brochure; TE Connectivity, June 2012

Panomvana, Tanya; SCL Standards Engineer, subject matter expert and originator of
6802.60 (tanya.panomvana@seattle.gov)

17
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Seattle City Light

Standard Number: 6802 . 80

Superseding: New

MATERIAL STANDARD e e, Tora oo

Station Class, Polymer, Metal-Oxide Surge Arrester for 230 kV Systems

B

1. Scope

This standard details requirements for 192 kV duty-cycle rating, station class,
polymer-housed, metal-oxide surge arresters.

This standard applies to Seattle City Light (SCL) stock number 013549.

2. Application

Station class surge arresters are intended for use on a nominal 230 kV, grounded,
wye-connected, 60 Hz power system.

Arresters are intended for upright or horizontal mounting in substations.

Arresters are intended for direct connection to the substation ground grid.

3. Industry Standards

Standards Coordinator
Tanya Panomvana

I

Surge arresters shall meet all the applicable requirements of the following
national standard:

IEEE C62.11 — 2012, Standard for Metal-Oxide Surge Arresters for AC Power
Circuits (> 1kV)

Standards Supervisor Unit Director
John Shipek Darnell Cola



Standard Number: 6802 . 80

Seattle City Light Superseding: New
MATERIAL STANDARD Effective Date: June 30, 2014
Station Class, Polymer, Metal-Oxide Surge Arrester for 230 kV Systems Page: 2 of 3

4. Requirements

Class (recognized by IEEE C62.11) Station
Type Metal oxide
Duty-Cycle Rating 192 kV rms
Maximum Continuous Operating Voltage 152 kV rms
(MCoV)

Maximum Front-of-Wave Voltage Cresting in 505 kV crest
0.5 Microseconds for 10 kA Wave

Maximum Discharge Voltage for 465 kV crest
8 x 20 Microsecond 10 kA Wave
Maximum Discharge Voltage for 509 kV crest
8 x 20 Microsecond 20 kA Wave
Maximum Discharge Voltage for 382 kV crest

500 A Switching Surge

Minimum Temporary Overvoltage (TOV)
Capability, No Prior Duty,

1 sec 1.42 per MCOV

10 sec 1.35 per MCOV
Minimum Energy Capability 8.7 kd/kV of MCOV
Minimum Pressure Relief Rating 63 kA rms
Minimum Cantilever Strength,

Ultimate 21,000 in-lb

Maximum design (40% of ultimate) 8,400 in-Ib

5. Construction

Housing Material Silicone rubber; To qualify as silicone type, housing material
must be composed of at least 33% silicone by weight;
"EP/silicone alloys" do not qualify

Housing Color Gray

Terminal — Top 4-hole NEMA vertical pad

Terminal — Bottom Ground clamp suitable for #4 AWG to 250 kcmil stranded
copper conductor

Mounting Three 1/2-in mounting holes spaced 120 degrees from each
other on an 8.75 to 10 in-diameter bolt circle

Height, nominal 70.5 + 4 in, measured from bottom of mounting base to just

underneath terminal pad
Minimum Leakage Distance 285in

6. Marking and Packaging

Surge arresters shall be packaged individually in wood crates to protect against physical
damage that could occur during shipping, handling, or long-term outside storage. Crates
shall be secured to pallets for handling by forklift.

Crates shall be marked with the manufacturer's name or symbol, catalog number,
SCL stock number, and purchase order number.

7. Issuance

Stock Unit: EA

19



Standard Number: 6802 . 80

Seattle City Light Superseding: New
MATERIAL STANDARD Effective Date: June 30, 2014
Station Class, Polymer, Metal-Oxide Surge Arrester for 230 kV Systems Page: 3 0of 3

8. Approved Manufacturers

Manufacturer Eaton’s Cooper Power Systems
Type UH

Catalog No. UHAA192152A8849A12
Manufacturer TE Connectivity

Type PCA

Catalog No. PCA33192L2E2M7

9. Sources

235-103; UltraSIL polymer-housed VariSTAR station-class surge arresters, Eaton’s
Cooper Power Systems; November 2013

Bowthorpe EMP High Voltage Surge Arresters Brochure; TE Connectivity, June 2012

Panomvana, Tanya; SCL Standards Engineer, subject matter expert and originator of
6802.80 (tanya.panomvana@seattle.gov)

20
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SEATTLE CITY LIGHT

STANDARD NUMBER:

6808.11

PAGE: 10of1
MATERIAL STANDARD CRev. Seph2,I0T0

INSULATOR BRACKETS FOR IWCB
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Notes:
A. Ends are to be flat and free of burrs and sharp projections.
B. Ends must be parallel.
C. Dimension tolerances shall be + 1/32", except hole diameters.
Material: Cast aluminum A356-T6, per ASTM B26.
Approved
Stock Dimensions, Inches Manufacturer
Number Description A B C D E Homac
690862 Size 2 for 8" x 8" IWCB 8 4 5-7/8 | 2-15/16 IWCBS-88-3
ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

Chode, 3. Hroffe-

%W

peotne
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SEATTLE CITY LIGHT sTANDARD NUMBER: 6808.12
MATERIAL STANDARD PAGE: 1o0f1

SUPERCEDING: November 2, 2001
EFFECTIVE DATE: May 23, 2005

BUS TIE SWITCH CONNECTOR PLATE
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'Oll
+0.062
M M M £
+0.031
©. D, O |
1.125"
+0.062
| | | | ' ‘
I I I I
‘% rO..062 -
2.75" ——
+0.062
4.75"
+0.062
7.5"
+0.062
~- 8.5" -
+0.062
680812.tif
NOTES:
Finished unit shall be free of sharp edges, sharp corners and burrs.
Material is 1/2 inch thick, C11000 copper plate (flat bus).
Stock No.: 010467
STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR~
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Seattle City Light

Standard Number: 6808 . 60

Superseding: May 29, 2013

MATERIAL STANDARD e e 1otz 20

Connector Plate for 8-Inch IWCB

1. Scope

This standard covers the fabrication requirements for aluminum alloy connector plates.

This standard applies to Seattle City Light (SCL) Stock No. 680860.

2. Application

Connector plates are bolted to integral web channel bus (IWCB) to create attachment
points for electrical connectors. Bus of this type is used exclusively in the
network system.

3. Requirements

Product shall be fabricated from aluminum plate of one of the following the alloys:

6061-T6
6061-T651

Note: Seattle City Light stocks aluminum plate meeting these requirements (Stock
No. 630052).

Finished product shall be free of sharp edges, sharp corners and burrs.
Product shall be fabricated according to Figure 1.

Maximum allowable tolerances shall be as cited in Figure 1.

4. Packaging

Each standard package shall be legibly marked with the following information

Fabricator's identification
Seattle City Light's stock number
Quantity contained.

Each shipping container shall be legibly marked with the following information

Fabricator's identification
Seattle City Light's purchase order number
Seattle City Light's stock number.

5. Issuance

Standards Coordinator
Brett Hanson

/w%m/

Stock Unit: EA

Standards Supervisor Unit Director
John Shipek Darnell Cola



Standard Number: 6808 . 60

Seattle City Light Superseding: May 9, 2013
MATERIAL STANDARD Effective Date: May 23, 2014
Connector Plate for 8-Inch IWCB Page: 2 of 2

6. Approved Manufacturers
Seattle City Light's Machine Shop is an approved fabricator.

Seattle City Light Material Control personnel may identify and approve alternate,
external fabricators.

Figure 1. Connector Plate Dimensions

11.00
10.000
7.000
- - 4.000- -
—=| 1.000 ‘-— 0.75
1
0.5;75 m ~ m 1
O & & D
5.125
™ | N
: O &, &
11.00
[ 4
. O —D - DO O
3.000 e P
T O @ - O Q
1.2*50 \
—-— 2125 — \— 0.688 diameter
4.375 16 holes
6.625

8.875

Notes

1. All dimensions are in inches.

2. Maximum allowable tolerances are as follows:
Length, width: +0.063in
Thickness, edge radius easing, hole diameter: + 0.031 in
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SEATTLE CITY LIGHT sTanDARD NUMBER: 6808.7
PAGE: 1of2

MATER IA L STA N DA R D SUPERSEDING: December 21, 2006

EFFECTIVE DATE: August 1, 2007

INSULATOR PLATE FOR 8" X 8" IWCB

1. Foreword

1.1 Scope
This material standard covers the fabrication requirements for aluminum alloy mounting plates.
This material standard applies to the following Seattle City Light Stock Number: 680874

1.2 Application

Insulator mounting plates are used to mount standard ANSI insulators to integral web channel bus (IWCB).
Bus of this type is used exclusively in the network system.

2. Fabrication

2.1 Common Requirements

Product shall be fabricated from aluminum plate of one of the following alloys: 6061-T6
6061-T651

Note: Seattle City Light stocks aluminum plate meeting these requirements; it is identified by Stock
Number 630053.

Finished product shall be free of sharp edges, sharp corners, and burrs.
2.2  Detailed Requirements

Product shall be fabricated according to Figure 1.
Maximum allowable tolerances shall be cited in Figure 1.

3. Packaging
Each standard package shall be legibly marked with the following information
o Fabricator's identification
e Seattle City Light's Stock Number
e Quantity contained
Each shipping container shall be legibly marked with the following information
o Fabricator's identification

e Seattle City Light's Purchase Order Number
e Seattle City Light's Stock Number

4. Shipping
Product shall be shipped to the address specified on the Purchase Order.

5. Issuance
Stock Unit: EA

6. Approved Manufacturers

Seattle City Light's Machine Shop is an approved fabricator.
Seattle City Light Material Control personnel may identify and approve alternate, external fabricators.

STANDARDS CQORDINATOR STANDARDS SUPERVISOR UN)7I/DIREC]'OR

” Bill Shoemaker John Barnett John Nierenberg
[4 ’ -




SEATTLE CITY LIGHT stanDARD NUMBER: ©6808.7
MATERIAL STANDARD PAGE: 2o0f2

SUPERSEDING: December 21, 2006
Insulator Plate For 8" X 8" IWCB EFFECTIVE DATE:  August 1, 2007
Figure 1

All dimensions are in inches.
Maximum allowable tolerances are as follows
unless otherwise specified:
Tolerances = X £0.03in
XX £0.015in
Fraction = + 1/16

12.0
6.00
4.41 4.41

Drill 4x@ 0.687"
| +0.015,- 0.000

]2 0.020(9)|A[B]

~{2.02f =212}
)77
[0.69

o
J

]\ Countersink
a4x@3 1.2"

+0.015,-0.000 x82°

3/4

~
—
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Standard Number: 680880

Seattle City Light Superss(‘ja}ﬂgE .:;-ac:uzary 3, 2007
MATERIAL STANDARD Effective Date: May 23, 2014

Current Transformer Connector Plate for 8" x 8" IWCB

1. Scope

This material standard covers the fabrication requirements for aluminum alloy current transformer mounting
plates.

This material standard applies to the following Seattle City Light Stock Number; 680885

2. Application

Current transformer mounting plates are used to mount current transformers to integral web channel bus
(IWCB). Bus of this type is used exclusively in the network system.

3. Requirements

Product shall be fabricated from aluminum plate of one of the following the alloys: 6061-T6
6061-T651

Note: Seattle City Light stocks aluminum plate meeting these requirements; it is identified by
Stock Number: 630052.

Finished product shall be free of sharp edges, sharp corners, and burrs.
Product shall be fabricated according to Figure 1.
Maximum allowable tolerances shall be as cited in Figure 1.
4. Packaging
Each standard package shall be legibly marked with the following information
o Fabricator's identification
e Seattle City Light's Stock Number
e Quantity contained
Each shipping container shall be legibly marked with the following information
o Fabricator's identification
e Seattle City Light's Purchase Order Number
e Seattle City Light's Stock Number

5. Issuance
Stock Unit: EA

6. Approved Manufacturers

Seattle City Light's Machine Shop is an approved fabricator.
Seattle City Light Material Control personnel may identify and approve alternate, external fabricators.

Standards Coordinator Standards Supervisor Unit Director
Brett Hanson John Shipek Darnell Cola
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Seattle City Light
MATERIAL STANDARD

Standard Number: 680880

Superseding: January 3, 2007
Effective Date: May 23, 2014

Current Transformer Connector Plate for 8" x 8" IWCB Page: 2 of 2
Figure 1
All dimensions are in inches.
Maximum allowable tolerances are as follows:
Length, Width +0.063 in
Thickness, Edge radius easing, Hole diameter +0.031in
- 11.00 _
10.000
7.000
4.000
1.000 ‘ _f.J._?:J_
5
S / T R
S, D D D
1 N e ) N
C,) N N (_/’
0.688 drill (8 places)
9.500
5.500 |
1.500 ‘ 1.500
Y
S O O
\0_553 drill (3 places)
an
OO0 0O OO0
8
= ) -
CT OO0 00 O\
1.000
3.250 0.688 drill
- 5.500 _ (10 places)
7.750
10.000
11.00
EB0BB.dwg
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STANDARD NUMBER:  §8(08.9

SEATTLE CITY LIGHT PAGE: 1 oo
DATE:
MATERIAL STANDARD ATy November 20, 1975
ACCESSORIES FOR IWCB ASSEMBLY
- 4.500 —
0.563 dia. -
4 places \
/ 2.500 \
~ ~ N
U/ U/ \
5.000
0.688 dia. |
4 places
45°
7.250
A
6.500
90°
3.625 5.000
(D) M i
N AANY 0.750
| B 2.500 ' T
\</ 0.875 —==— 4
[ 8.125 | —
+ <‘7‘ 9.000 —
0500 | | | il il AN
* Stock Number: 680802

Measurements in drawings are in inches.

PLATE, MOUNTING, INSULATOR TO RAIL

NOTES FOR MOUNTING PLATE:
(1) Dimension tolerance shall be + 0.031", except hole diameters which shall be + 0.015 and — 0.000.

(2) Finished units shall be free of sharp edges, corners, and burrs.

References: DU-390
Material: Hot-rolled mild steel, ASTM A36.
Stock Number: 680802

ORIGINATOR STANDARDS COORDINATOR STANDARDSSUPERVISOR UNIT DIRECTOR

> \ 4

fomdHorm | Chota - Sl | sl | gy Jeg
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SEATTLE CITY LIGHT

MATERIAL STANDARD

STANDARD NUMBER: 68089
PAGE: Page2of2

A A
ThT 12.000 + 0.250 158
| [ f~——6.000£0.125 =]

ﬂ A (REF.)

0.688 dia. =l
| __+0015,- 0-000¥} - - ! 1-5/8 (REF.)
0.813 £ 0.031

" [ A |~

- 4 places.

|~ See Detail A-A

|

|

! Slotted Holes
|

! for slot dimension.
|

i Material:

|
|
|
|
‘ +0.250
|
|
|

Stock Number: 680800

Measurements in drawings are in inches.

TIE, ANCHOR TO RAIL

Anchor and Rail Tie, 12-gage steel Channel, 1-5/8" x 1-5/8"
unpunched, pre-galvanized finish.

Unitstrut #P1000 (PG); Eristrut #A12 (PG); Powerstrut #PS200
(PG) or equivalent.

1T }000 +0.125

RAIL, TIE TO MOUNTING PLATE
Stock Number: 680801

Detail A-A:

RAIL

Slot and Cross-Section

72.000 Stock Unit: EA
69.000
+0.125
1-5/8
S o M N e ]
T T T d,
| —0.563 +0.015, -0.000 (—— — D - ¢ 1-5/8 (REFJ——
! 47.000 ‘A \ \ ‘ 08130031 y o
! £0.125 — ol 250040125 = %
|
|
\ 25.000
i +0.125
|
|
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Seattle City Light

MATERIAL STANDARD

standard number: 6820 10

superseding: October 24, 2008
effective date: June 19, 2009
page: 1 of 1

FUSE CUTOUT, ENCLOSED

Scope

This material standard covers the requirements
for 2.6 kV, totally-enclosed, porcelain, fuse
cutouts, SCL Stock No. 682047.

Application

Enclosed fuse cutouts described here are for use
on the 2400/4160Y volt overhead primary
distribution system.

Industry Standards

These enclosed fuse cutouts shall meet the
applicable requirements of the following industry
standards:
ANSI C37.41-1981 —Standard Design Tests for
High-Voltage Fuses, Distribution Enclosed
Single-Pole Air Switches, Fuse Disconnecting
Switches, and Accessories

ANSI C37.42-1981 — Switchgear — Distribution
Cutouts and Fuse Links - Specifications

NEMA SG-2 (1986) — National Electrical
Manufacturers Association; January 1, 1993

Ratings and attributes

Continuous current rating,
RMS amperes, minimum: 100

Interrupting rating, 2.6 kV,
five-shot, RMS asymmetrical
amperes, minimum: 8,000

Interrupting rating, 2.6 kV,
one-shot, RMS asymmetrical

amperes, minimum: 14,000
Cutout enclosure material: porcelain
Cutout enclosure color: gray

NEMA "A" crossarm mounting not required
bracket: or desired

John Shipek Pamela S. Johnson

Tests and Test Reports

Data that establishes compliance with the
requirements of ANSI C37.41, ANSI C37.42, and
this material standard shall be provided upon
request.

Marking

The cutout door of each assembly shall be
permanently marked with the device's nameplate
rating.

Packaging

Each fuse cutout shall be packaged to prevent
damage during shipping, storage, and casual
handling prior to installation.

Each package shall be marked with Seattle City
Light's Stock Number.

Issuance

EA

Approved Manufacturer

Stock No.  Manufacturer  Style Type
682047 ABB 632A808A01 EU
References

ABB Descriptive Bulletin 38-611, “Type EU and
EUH Enclosed Fuse Cutouts”; rev. July 2003

%Qwui
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standard number: 682090

Seattle City Light superseding: May 14, 2010

MATERIAL STANDARD effective;j{i}t:é .iac?fu;\ry 30, 2015

27 KV CUTOUT, OPEN TYPE, PORCELAIN

1. Scope Note: When evaluating protective devices, be careful not
to confuse symmetrical rms ratings with asymmetrical

This material standard covers the requirements for rms ratings.

27 kV, open type, porcelain cutouts and their
related accessories. Disconnect blades, Stock Number 682278, are used to

. . . ) convert fuse cutouts to 300 A disconnect switches.
This material standard applies to the following Seattle

City Light Stock Numbers: Figure 2, 300 A, bade disconnect

Stock Number Description

682099 cutout with fuseholder tube
682297 replacement fuseholder tube
682278 300 A, blade disconnect

2. Application

27 kV cutouts provide overcurrent protection for Seattle
City Light's 26.4 kV primary distribution circuits and
visible indication of fuse operation.

27 kV cutouts should not be installed in areas where the
available fault current exceeds 10,600 A (RMS)

symmetrical. 27 kV cutouts, fuseholder tubes, and accessories are

Note: The cutouts specified in this standard have plesigﬂed to blfl e:;actricallydgf?d mechanic;ally
undergone additional electrical testing and have a higher interchangeable between different manutacturers.

interrupting rating than is published in manufacturer's Fuse links appropriate for use with this cutout are
standard literature or marked on the unit's nameplate. specified in Material Standard 6837.10.

standards coordinator standards supervisor unit director

Yaochiem Chao John Shipek Darnell Cola
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Seattle City Light

MATERIAL STANDARD
27 kV Cutout, Open Type, Porcelain

standard number: 682090

superseding: May 14, 2010
effective date: January 30, 2015
page: 2 of 3

3. Industry Standards

Cutout, fuseholder tube, and accessories shall meet the
applicable requirements of the following industry

standards:

ANSI C37.42-1996 - Specification for High-
Voltage Expulsion Type Distribution Class Fuses,
Cutouts, Fuse Disconnecting Switches and Fuse

Links

IEEE C37.41-2008 - Standard Design Tests for
High-Voltage (>1000 V) Fuses, Fuse and
Disconnecting Cutouts, Distribution Enclosed
Single-Pole Air Switches, Fuse Disconnecting
Switches, and Fuse Links and Accessories Used

with These Devices

4. Attributes

Cutout with fuseholder installed shall have the following

ratings and attributes:

Cutout type

Fuse type
Rated maximum voltage, kV

Rated continuous current,
A (rms)

Rated interrupting current
(breaking capacity), kA (rms)

symmetrical
asymmetrical

Basic impulse insulation level
(BIL), kV

Cutout material

Color

Leakage distance, in

Open,
distribution
class
Expulsion
27

100

10.6

16

150
One-piece,
solid
porcelain
Gray

17

Cutout shall be provided with attachment hooks for use
with an S&C Electric Company load-break tool.

Cutout shall be provided with two parallel-groove
connectors, each capable of accepting two conductors

0.162 to 0.447 inches in diameter.

Bottom connector shall be field rotatable over 90
degrees and lockable in either position. Refer to Figure 4
for one example of an acceptable bottom connector.

33

Figure 4, Example of acceptable bottom connector

Testing and Test Reports

Data that establishes compliance with the requirements
of IEEE C37.41, ANSI C37.42, and this material
standard shall be provided upon request.

Marking

Cutouts shall be marked according to the requirements
of ANSI C37.42, Section 3.6. This information shall
include, but not be limited to:

e Manufacturer's name or symbol

e Manufacturer's type or identification number

e Rated continuous current

¢ Rated maximum voltage

e Rated interrupting current

Packaging

Cutouts, fuseholder tubes, and accessories shall be
packaged to prevent damage during shipping, handling,
and storage.

Issuance
EA

References

327-30; “Cutouts and Fuse Links, UltraSIL Polymer-
Insulated and Porcelain Type L, Open Distribution
Cutout;” Cooper Power Systems; June 2009

6837.10; “Links, Distribution Fuse;” Material Standard;
SCL

Cutouts Catalog; “Porcelain Cutouts;” MacLean Power
Systems; May 2010

“Cutouts (Standard, Linkbreak & Loadbreak) and Cutout-
Arrester Combinations,” Section 10A; Hubbell Power
Systems; September 2007

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of 6820.90
(john.shipek@seattle.gov)


mailto:john.shipek@seattle.gov

Seattle City Light

MATERIAL STANDARD

standard number: 682090

superseding: May 14, 2010

effective date:

January 30, 2015

page: 3 of 3

10. Approved Manufacturers

Item and Stock Number

Cutout with Replacement 300 A

Fuseholder Fuseholder Disconnect Blade

682099 682297 682278
Manufacturer Type | Catalog Number Catalog Number Catalog Number
ABB ICX X5NCNDMM12 7194C60G06MP 7194C60G08
Cooper Power Systems L L9DAPOA LDCAOQOA LDC300A
Hubbell Power Systems (Chance) C C710313P T710313T T710333T
MacLean Power Systems XS 89052R10-D 89532R10 89622R10

34



Standard Number: 6820 . 95

Seattle City Light Superseding: New
Effective Date: July 28, 2015
MATERIAL STANDARD ke Juy 2

27 kV Cutout, Open Type, Polymer

1. Scope

This standard covers the requirements for 27 kV, open type polymer cutouts and related
accessories.

This standard applies to the following Seattle City Light (SCL) stock numbers:

Stock No. Description

013739 Cutout with fuseholder tube
682297 Replacement fuseholder tube
682278 Disconnect blade, 300 A

2. Application

27 kV polymer cutouts provide overcurrent protection for the SCL 26.4 kV primary
distribution circuits and visible indication of fuse operation.

See SCL 9065.11, “Primary Fuse Selection and Applications,” for detailed application
information.

Standards Coordinator Standards Supervisor Unit Director
Bob Kephart John Shipek Darnell Cola



Standard Number: 6820 . 95

Seattle City Light Superseding: New
MATERIAL STANDARD Effective Date: July 28, 2015
27 kV Cutout, Open Type, Polymer Page: 2 of 5

Disconnect blades, Stock No. 682278, are used to convert fuse cutouts to 300 A
disconnect switches.

Figure 2. Disconnect Blade, 300 A

27 kV polymer and porcelain cutouts and accessories are designed to be electrically and
mechanically interchangeable between different manufacturers.

Fuse links appropriate for use with this cutout are specified in SCL 6837.10.

3. Industry Standards

The cutout and accessories shall meet the applicable requirements of the following
industry standards:

IEEE C37.41-2008; “IEEE Standard Design Tests for High-Voltage (>1000V) Fuses,
Fuse and Disconnecting Cutouts, Distribution Enclosed Single-Pole Air Switches, Fuse
Disconnecting Switches, and Fuse Links and Accessories Used with These Devices”

IEEE C37.42-2009; “IEEE Standard Specifications for High-Voltage (>1000V)
Expulsion-Type Distribution-Class Fuses, Fuse and Disconnecting Cutouts, Fuse
Disconnecting Switches, and Fuse Links, and Accessories Used with These Devices”
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Seattle City Light
MATERIAL STANDARD

Standard Number: 6820 . 95

Superseding: New
Effective Date: July 28, 2015

27 kV Cutout, Open Type, Polymer Page: 3 of 5

4. Requirements

Cutouts and their accessories shall meet the following requirements:

Cutout type Open, distribution class
Fuse type Expulsion
Rated maximum voltage, kV 27
Rated continuous current, A (rms) 100
Rated interrupting current (breaking capacity), kA (rms)
Symmetrical 8
Asymmetrical 12
Basic impulse insulation level (BIL), kV 150
Cutout insulator material Silicone
Color Gray
Leakage distance, in 218

Cutouts shall be provided with attachment hooks for use with an S&C Electric Company
load break tool.

Cutouts shall be provided with two parallel-groove connectors, one upper and one lower,
each capable of accepting two conductors 0.162 to 0.447 inches in diameter.

The bottom connector shall be field-rotatable over 90° and lockable in either position.
Refer to Figure 4 for one example of an acceptable bottom connector.

Figure 4. Example of an Acceptable Bottom Connector
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Seattle City Light
MATERIAL STANDARD

Standard Number: 6820 . 95

Superseding: New
Effective Date: July 28, 2015

27 kV Cutout, Open Type, Polymer Page: 4 of 5

5. Testing

Data that establishes compliance with the requirements of IEEE C37.41, IEEE C37.42,
and this standard shall be provided upon request.

6. Marking

Cutouts shall be marked according to the requirements of IEEE C37.42, Section 3.6.4,
which includes:

Manufacturer’'s name or symbol
Manufacturer’s type or identification number
Rated continuous current

Rated maximum voltage

Rated lightning impulse withstand voltage (BIL)
Identifying date code (month and year)

Fuseholders shall be marked according to the requirements of IEEE C37.42, Section
3.6.1, which includes:

Manufacturer’'s name or symbol
Manufacturer’s type or identification number
Rated continuous current

Rated maximum voltage

Rated interrupting current

Identifying date code (month and year)

Disconnect blades shall be marked according to the requirements of IEEE C37.42,
Section 3.6.3, which includes:

Manufacturer’'s name or symbol
Rated continuous current
Identifying date code (month and year)

7. Packaging

Cutouts with fuseholders (Stock No. 013739) shall be packaged as a single unit to
prevent damage during shipping, handling, and storage.

Replacement fuseholders (Stock No. 682297) and disconnect blades (Stock No. 682278)
shall be individually protected to prevent damage during shipping, handling, and storage.
Each package shall contain no more than 10 fuseholders or disconnect blades.

Shipping containers shall be legibly marked with the SCL purchase order number.

8.

Issuance

Stock Unit: EA

38



Standard Number: 6820 . 95

Seattle City Light Superseding: New
MATERIAL STANDARD Effective Date: July 28, 2015
27 kV Cutout, Open Type, Polymer Page: 5of 5

9. Approved Manufacturers

Stock No. and Description

013739 682297 682278

Cutout with Replacement Disconnect blade,

fuseholder fuseholder (only) 300 A
Manufacturer Type Manufacturer Catalog No.
ABB ICX X5JCNNMM12 7194C60G06MP 7194C60G08
Cooper Power Systems L S9DAPOA LDCAOOA LDC300A
Hubbell Power Systems C CP710313P T710313T T710333T
MacLean Power Systems XS SC27SG112-D90 89532R10 89622R10

10. References
SCL Design Standard 9065.11; “Primary Fuse Selection and Applications”
SCL Material Standard 6820.90; “27 kV Cutout, Open Type, Porcelain”
SCL Material Standard 6837.10; “Links, Distribution Fuse”

11. Sources

Catalog 10AA; “Type C-Polymer Cutouts (Standard, Linkbreak, Loadbreak) and
Cutout-Arrester Combinations,” Hubbell Power Systems, Inc., July 2014

Electrical Apparatus 327-30; “Type L Cutouts, UltraSIL Polymer-Insulated and
Porcelain Type L Open Distribution Cutout,” Cooper Power Systems, May 2013

Kephart, Bob; SCL Associate Electrical Engineer and originator of 6820.95
(bob.kephart@seattle.gov)

MacLean Power Systems; www.macleanpower.com

Product Bulletin 1ZVAG271201-DB_ICX; “Distribution cutouts Type ICX Outdoor open
type cutout,” ABB, Rev M, May 2013

Shipek, John; SCL Standards Supervisor and subject matter expert for 6820.95
(john.shipek@seattle.gov)
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STANDARD $828.1

SEATTLE CITY LIGHT NUMBER: 1451
PAGE: March 27, 1963
MATERIAL STANDARD DATE: February 8, 1999
REV:

FUSES, HOLDERS AND MOUNTINGS 26-KV UNIT SUBSTATIONS & HEAVY
INDUSTRIAL SUBSTATIONS

INVERTED STYLE VERTICAL STYLE

=— MOUNTING —

....... S — °?f<.-4...-...../1-1/4"

o ) T LS e wo.190804R2
=) 1 q00 EXCEPT DRILL AS SHOWN,
L\s,m..m_s”s.‘.\gm.. INVERTED STYLE ONLY.

T2 712w

Power Fuses, Holders, and Mountings of the types shown are used on 26-kV unit substations and heavy
industrial substations of 2,500 to 10,000 kVA, 3 @ capacity. Insulators shall be standard station post type
conforming to the requirements of ANSI C29.9 for wet process porcelain. Glaze color shall be sky gray,
ANSI No. 70.

Stock Unit: Each

Stock For Use with
Number Item Iltem No.* | Amps Style Mfr. & Cat. No. Item No. *
682847 | Mounting M-1 300 Max | Inverted S&C 190804R2 H-1
682871 | Mounting M-2 300 Max | Vertical S&C 190604R2 H-2
682415 Holder H-1 300 Max | Inverted S&C 86194R2 M-1, F-2, F-3
682403 Holder H-2 300 Max | Vertical S&C 86154R2 T M-2, F-2, F-3
684711 Fuse F-2 250E SM-5 S&C 134400R4 H-1, H-2
684714 Fuse F-3 300E SM-5 S&C 264500R4 H-1, H-2

* Item No. indicates assembly combinations.
‘!'i* Old-style Cat. No. 86154 with addition of new-style pull rings will interchange with No. 86154R2.

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

LomdHom | Chole, 3. Yollpe | Btneimmer | Loty Y
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standard number: 68362

Seattle City Light superceding: December 18, 2008

MATERIAL STANDARD effective;;ézé i)e()(;elmber 14, 2010

LIMITER — 600 VOLT, COPPER CABLE TO BUS BAR

9/16” x 11/16” slot 9/16” x 1-5/16" slot
< 3-5/16" .
n min.___ 1-9/16" hole I \ ¥ 16_“?"’
BN e P Rl I —
1"min) (++ O Bussmann B Max. B Ferraz Shawmut 1"min.
il | [ SN oprb——___ | _
= oo | < 3/4% <1758 ]
1/8> < *except 2.5” for 750 kemil | 31/2
[ = 4

1. Cable Limiters of the configuration shown are intended to protect copper cables on 277/480, 120/208, or 120/240 volt, 1-
phase or 3-phase, underground or overhead, distribution or network systems.

2. Interrupting Duty: The cable limiter shall have an AC interrupting duty of 200,000 amperes rms symmetrical at 600 volts
or less, and shall clear faults within its duty range without any visible external physical damage to the cable or limiter. No
ionized gases or volatilized metal shall be emitted.

3. Terminals: Terminal "A" shall be plated copper bar of size and drilling meeting all applicable requirements of
NEMA CC 1 (ANSI C 119.3).

Terminal "B" shall be plated copper meeting all applicable requirements of NEMA SG 8.1. Terminal "B" shall meet the
tool and die requirements listed below, and shall have durable markings showing the conductor size, either on the terminal
or on the limiter body.

4. Insulating Sleeves: Not desired.

5. Reference Specifications:
NEMA CC 1, Electric Power Connectors for Substations; ANSI C 119.3; latest revisions
NEMA SG 8.1, Pressure Connectors for Copper Conductor; 8/59

6. Stock Unit: EA

Limiters

Approved Manufacturers Terminal Tool and Die Requirements
Stock Cable Cooper/ EEI Die Cooper/
Numbers  Size Bussmann Mersen Index Burndy Kearney T&B
683621 #4 KDY - 8 242, UACRT 5/16 29
683622 #2 KDA CP2C3 10 162, U2CRT 3/8 33
683623 2/0 AWG KDD CP2/0C3 13 241, U26RT 9/16 45
683624 3/0 AWG KDE - 14 243, U27RT 9/16 50
683625 4/0 AWG KDF CP4/0C3 15 U28RT 5/8 54
683626 250 kemil KDH CP250C3 16 166, U29RT 11/16 62
683627 350 kemil KDJ CP350C3 18 168, U31RT 840 71
683629 500 kcmil KDM CP500C3 20 251, U34RT 1 87
011158 600 kcmil KDU CP600C3 - U36RT, P36RT  — -
683630 750 kemil KDR-S CP750C3 24 209, S39RT H25 106

standards coordinator standards manager unit director

J : f John Shipek J : ( John Shipek Pamela S. Johnson
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SEATTLE CITY LIGHT STANDARD NUMBER: 6836.3
PAGE: 1of1l

MATER IA L STA N DA R D SUPERSEDING: December 14, 2010

EFFECTIVE DATE: August 23, 2011

LIMITER - 600 VOLT - COPPER CABLE TO COPPER CABLE

o
Q

1. Application: Cable Limiters of the configuration shown are intended protect copper cables on 277/480, 120/208, or
120/240 volt, 1-phase or 3-phase, underground or overhead, distribution or network systems.

2. Interrupting Duty: The cable limiter shall have an AC interrupting duty of 200,000 amperes rms symmetrical at 600
volts or less, and shall clear faults within its duty range without any visible external physical damage to the cable or
limiter. No ionized gases or volatilized metal shall be emitted.

3. Terminals: Both terminals shall be plated copper. The terminals shall have durable markings showing the conductor
size, either on the terminals or on the limiter body.

4. Stock Unit: EA

Cable Approved Manufacturers

Stock Numbers Size Cooper/ Bussmann Mersen

683641 #4 KCY -

683643 #2 KCA CP2C1

683646 2/0 AWG KCD CP2/0C1

683647 3/0 AWG KCE -

683648 4/0 AWG KCF CP4/0C1

683649 250 kemil KCH CP250C1

683650 350 kemil KCJ CP350C1

683651 500 kcmil KCM CP500C1

683652 750 kemil KCR CP750C1

standards coordinator standards supervisor unit director
John Shipek John Shipek Darnell Cola
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SEATTLE CITY LIGHT STANDARD NUMBER: ©836.50 58365
PAGE: 1ofl

MATERIAL STANDARD SUPERSEDING: April 11, 2007

EFFECTIVE DATE: December 14, 2010

LIMITER — 600 VOLT, ALUMINUM CABLE TO BUS BAR

9/16” x 11/16” slot

\9/1 67 x 1-5/16" slot

|<—3-3/8"*—>

N | -9/16” hole i o1 61?'6
; (A s g F=====1 g
1"min| O A O Bussmann "B" Max. "B" Ferraz Shawmut 1"min.
2 v | N S foXo ) Ny —— ¥
i - | < 3/4> <1578 <
1/8>| = *3-1/2" for 750 kemil | 31/0n
| /2

1. Cable Limiters of the configuration shown are intended protect aluminum cables on 277/480, 120/208, or 120/240 volt,
1-phase or 3-phase, underground or overhead, distribution or network systems.

2. Cable Class: The cable limiters shall coordinate with the insulation damage curves of L-260 (See AIEE Paper 59-27.).

3. Interrupting Duty: The cable limiter shall have an AC interrupting duty of 200,000 amperes rms symmetrical at
600 volts or less, and shall clear faults within its duty range without any visible external physical damage to the cable or
limiter. No ionized gases or volatilized metal shall be emitted.

4. Terminals: Terminal "A" shall be plated copper bar of size and drilling meeting all applicable requirements of
NEMA CC 1.

Terminal "B" shall be aluminum meeting all applicable requirements of NEMA CC 3. Terminal "B" shall be factory-filled
with a measured amount of oxide-inhibiting compound that will not affect the dielectric strength or power factor of
cables insulated with butyl, polyvinyl chloride, polyethylene, or cross-linked polyethylene. Terminal "B" shall meet the
tool and die requirements listed below, and shall have durable body markings showing the conductor size, either on the
terminal or on the limiter body.

5. Insulating Sleeves: Not desired.

6. Reference Specifications:
AIEE Paper 59-27, June 1959, No. 42, pages 129-416, Power Apparatus and Systems.
NEMA Standard CC 1, Electrical Power Connection for Power Stations, latest revision.

NEMA Standard CC 3 (EEI TDJ-162), Connectors for Use Between Aluminum or Aluminum-Copper Overhead
Conductors, latest revision.

7. Stock Unit: EA

Limiters

Approved Manufacturers Terminal Tool and Die Requirements
Stock Cable Die
Numbers Size Bussmann Mersen Index Burndy Kearney T&B
683637 4/0 AWG - CP4/0A3 11A 298, U28BAR 840 76
683638 350 kemil - CP350A3 13A 299, U31AR 1-1/8 96
683639 500 kcmil CDB-R CP500A3 15A 300, U34AR 1-5/16 115
683659 750 kemil CDB-W CP750A3-SP2* - 301, P39AR 1-1/2 125

* SP2 = Special Production 2.

standards coordinator standards manager unit director

Ql: ; ( John Shipek QC ; ( John Shipek Pamela S. Johnson




SEATTLE CITY LIGHT
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STANDARD NUMBER:

PAGE:
SUPERSEDING:
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6836.6
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June 7, 2007
December 14, 2010

LIMITER -

Q

>

600 VOLT - ALUMINUM CABLE TO ALUMINUM CABLE

1. Application: Cable Limiters of the configuration shown are intended protect aluminum cables on 277/480, 120/208,
or 120/240 volt, 1-phase or 3-phase, underground or overhead, distribution or network systems.

2. Interrupting Duty: The cable limiter shall have an AC interrupting duty of 200,000 amperes rms symmetrical at 600
volts or less, and shall clear faults within its duty range without any visible external physical damage to the cable or
limiter. No ionized gases or volatilized metal shall be emitted.

3. Terminals: Both terminals shall be aluminum. Both terminals shall be factory-filled with a measured amount of
oxide-inhibiting compound. Both terminals shall have durable markings showing the conductor size, either on the
terminals or on the limiter body.

4, Stock Unit: EA

Approved Manufacturers

Cable
Stock Numbers Size Cooper/ Bussmann Mersen
683615 4/0 AWG - CP4/0A1
683616 250 kemil - CP350A1
683617 350 kemil CDA-R CP500A1
683618 750 kemil CDA-W CP750A1

standards coordinator

standards manager

unit director

Qrtdbid

John Shipek

q : John Shipek

% )

Pamela S. Johnson
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Standard Number: 6837 . 10

Seattle City Light Superseding: June 27, 2008

MATERIAL STANDARD e e oty 20

Links, Distribution Fuse

Auxiliary Tube 3-100 Amp—/ Flexible Leader/ Solder Dipped/

ST

1. Distribution Fuse Links shall be the universal, removable buttonhead type for use in enclosed cutouts, and shall
conform to the requirements of ANSI C37.42 except as modified herein.

Auxiliary tubes shall be firmly affixed to the ferrule to prevent loosening after installation. All fuse elements shall be of
solderless construction. The fusible element shall be made of silver in the 6-ampere to 100-ampere fuse links,
inclusive.

The threaded portion of the buttonhead shall be 1/4-28 UNF, Class 2A in accordance with ANSI B1.1, Unified Inch
Screw Threads.

The fuse rating shall be legibly stamped on the head or shoulder of the ferrule so the rating may be read if the washer is
removed.

2. Industry Standards
Distribution fuse links shall meet the applicable requirements of the following industry standards:
B1.1 — “Unified Inch Screw Threads”; ANSI, Edition 95
C37.42 — “Specification for High-Voltage Expulsion Type Distribution Class Fuses, Cutouts, Fuse Disconnecting
Switches and Fuse Links”; ANSI; 1996

3. Melting Time-Current Characteristics shall be EEI-NEMA Type K (except the 3-ampere*). The fuse shall have a
suitable time-current characteristic to allow for energization surges of the applicable distribution transformers listed in
the table below, and be of the approved manufacturer's type listed below.

4. Stock Unit: EA

Approved Manufacturers

Fuse Rating Chance/

Stock No. (Amperes) Hubbell Cooper Kearney S&C
683706 003* M3TA23 FL12H3 21003 64003R1
683708 006K - FL6K6 - 265006R1
683710 010K - FL6K10 - 265010R1
683711 015K - FL6K15 - 265015R1
683713 025K - FL6K25 - 265025R1
683715 040K - FL6K40 - 265040R1
683717 050K - FL6K50 - 265050R1
683718 065K - FL6K65 - 265065 R1
683724 100K - FL6K100 - 265100R1
683726** 140K M140KA23 - 31140 265140R1
683728 200K M200KA23 - 31200 265200R2

* EEI-NEMA Type T, standard speed or manufacturer's special high-surge link. Type is approved as listed above
** No longer purchased. Information presented here for reference only.
For fusing schedule, see Construction Guideline DU11-1.

Standards Coordinator Standards Supervisor Unit Director
John Shipek John Shipek Darnell Cola
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SEATTLE CITY LIGHT sTANDARD Numeer:  0840.1
MATERIAL STANDARD DASE.  September 13, 1986

REV: June 20, 1997

FAULT LIMITER
GENERAL PURPOSE CURRENT-LIMITING FUSE, “TYPE X"

Description

This standard applies to high-voltage general purpose current-limiting fuses and accessories for use on an
AC-grounded wye 27/15.5 kV system. These current-limiting fuses are to be used both in single-phase and
three-phase applications.

The fuse shall be a non-expulsion silver element fuse and shall comply with the latest revision of
ANSI C37.47 except as amended by this material specification.

This general purpose current-limiting fuse will be mounted in SMU-20 fuse holders in pad mount switchgear
or SMD-20 overhead cutouts. The fuse will be used to protect distribution transformers and equipment
against low-impedance, high current faults.

Construction
Weight: 12 pounds maximum

Housing:  The fuse shall be sealed for outdoor use. The tube shall be reinforced fiberglass, coated with an
ultraviolet-resistant two-part epoxy paint, and have an EPDM rubber-skirted sleeve. The fuse
must have no external element solder joints.

Terminals: The top and bottom end terminals shall be suitable to retrofit the fuse for mounting in existing
S&C Electric 27-kV SMU-20 fused units. The fuse must operate the indicator mechanism on the
SMU-20 live parts after operation. A terminal bottom end fitting adapter shall be supplied with
each fuse unit.

Electrical Specifications

Voltage Rating 15.5 kV phase-to-neutral and 27-kV three-phase on solidly-grounded wye system

Rated Continuous Current The fuse must meet ANSI 65E definition, ANSI 40E definition, or ANSI 25E
definition as specified

Interrupting Rating Shall be a minimum of 50,000 amperes RMS symmetrical
Basic Insulation The BIL rating of the fuse shall be 125-kV
Radio Influence The RIV of the complete device, fuse and fittings, shall not be greater than 30

microvolts at 1 megahertz when energized at 17.4 kV

Leakage Distance The leakage distance of the fuse and assembly shall be equivalent to 19 inches
of porcelain and shall be a material of proven dielectric integrity.

Labeling

In addition to the fuse markings as required under Section 6.2 of ANSI C37.47-1981, the manufacturer shall
provide an identifying part number for the fuse and a part number for the end fitting, the date of manufacture,
and the BIL rating. The fuse markings shall be legible and permanently installed on both the fuse and carton.
The carton label shall also include the City Light stock number.

Packaging

Each fuse shall be packaged one to a carton, with the end fitting adapter attached to the bottom end terminal
and instructions for mounting the fuse with S&C SM-20 fittings.

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR
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SEATTLE CITY LIGHT sTANDARD Numeer:  0840.1

MATERIAL STANDARD

PAGE: Page?2of2

FAULT LIMITER
GENERAL PURPOSE CURRENT-LIMITING FUSE

Test Requirement

The fuses must be 100% electrically tested before shipment to withstand 95% minimum melt energy without

damage.

Data To Be Submitted for Qualification as an Approved Manufacturer

The manufacturer shall indicate any exceptions to this material specification and/or any test requirements as
outlined in the latest revision of ANSI C37.47.

a.

b
c.
d.
e

h.

i.

J-
Warranty

Time-Current characteristic graphs on standard-size transparencies
Maximum developed switching surge voltage

Maximum let-through Ampere-Squared-Seconds

Weight, dimensions, outside body material, and leakage distance

Test data on contaminated insulator performance. The test shall be as suggested in Seattle City
Light Standard 6840.3, A Suggested Method for Contaminated Insulator Performance Test for 27-
kV System Voltage, or a City Light approved equivalent test method.

Certified test data on 15.5 kV interrupting tests at critical current (that current which allows
maximum energy let-through)

Certified test data on interruption at 15.5 kV where the applied voltage immediately rises to 27 kV
and is held for 10 minutes

Certified test data on interrupting three-phase and phase-to-phase faults
End fitting terminal adapter drawings

Part number for fuse and part number for bottom end fitting retaining nut

The manufacturer shall warrant the fault limiter to be free of defects of workmanship and materials when used
for the applications as stated in this specification (three-phase operation at 27 kV) for a period of five years
from the date of shipment.

Stock No. Size MAX I°T Approved Mfg. Cat. No.
685006 25X 31 kA Cooper 15F025EHC2CN
685008 40x 110 kA Cooper 15F040EHC2CN
685010 65X 240 kA Cooper 15F065EHC2CN
685011 Nut, end fitting retainer Cooper EF-H
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SEATTLE CITY LIGHT standard Number:  0940.11
Page: 10f2

MATERIAL STANDARD Superseding: June 14, 2000

Effective Date: November 4, 2015

FAULT LIMITER
GENERAL PURPOSE CURRENT-LIMITING FUSE, TYPE “ET”

Description

This standard applies to high-voltage general purpose current-limiting fuses and accessories for use on an
AC-grounded wye 27/15.5 kV system. These current-limiting fuses are to be used both in single-phase and
three-phase applications.

The fuse shall be a non-expulsion silver element fuse and shall comply with the latest revision of ANSI C37.47
except as amended by this material specification.

This general purpose current-limiting fuse will be mounted in a air insulated submersible fuse holder and be
used to protect distribution transformers and equipment against low-impedance, high current faults.

Construction
Weight: 12 pounds maximum
Housing: The tube shall be reinforced fiberglass. The fuse must have no external element solder joints.

Terminals: The top and bottom end terminals shall be of the dimensions shown in Figure 1 below.

FIGURE 1
19.75" +/- 0.13"
1.40" 410" —=
3.70"
Es - sttt | I
tl"' P“ L
1 310" — ‘—1.00"
' 40E = 2.12"
65E = 3.16"

Electrical Specifications

Voltage Rating 15.5 kV phase-to-neutral and 27-kV three-phase on solidly-grounded wye system

Rated Continuous Current The fuse must meet ANSI 65E definition, or ANSI 40E definition, definition as

specified.

Interrupting Rating Shall be a minimum of 50,000 amperes RMS symmetrical

Basic Insulation The BIL rating of the fuse shall be 125-kV

Radio Influence The RIV of the complete device, fuse and fittings, shall not be greater than 30

microvolts at 1 megahertz when energized at 17.4 kV

Leakage Distance The leakage distance of the fuse and assembly shall be equivalent to 19 inches
of porcelain and shall be a material of proven dielectric integrity.
Standards Coordinator Standards Supervisor Unit Director
Laura Vanderpool John Shipek Darnell Cola
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SEATTLE CITY LIGHT standard Number:  0040.11
Page: 20f2

MATERIAL STANDARD Superseding; June 14, 2000

Effective Date: November 4, 2015

FAULT LIMITER
GENERAL PURPOSE CURRENT-LIMITING FUSE, TYPE “ET”

Labeling

In addition to the fuse markings as required under Section 6.2 of ANSI C37.47-1981, the manufacturer shall
provide an identifying part number for the fuse, the date of manufacture, and the BIL rating. The fuse
markings shall be legible and permanently installed on both the fuse and carton. The carton label shall also
include the City Light stock number.

Packaging

Each fuse shall be packaged one to a carton, with instructions for mounting the fuse.
Test Requirement

The fuses must be 100% electrically tested before shipment to withstand 95% minimum melt energy without
damage.

Data To Be Submitted for Qualification as an Approved Manufacturer

The manufacturer shall indicate any exceptions to this material specification and/or any test requirements as
outlined in the latest revision of ANSI C37.47.

a. Time-Current characteristic graphs on standard-size transparencies
Maximum developed switching surge voltage

b

C. Maximum let-through Ampere-Squared-Seconds

d Weight, dimensions, outside body material, and leakage distance
e

Certified test data on 15.5 kV interrupting tests at critical current (that current which allows
maximum energy let-through)

f. Certified test data on interruption at 15.5 kV where the applied voltage immediately rises to 27 kV
and is held for 10 minutes

g. Certified test data on interrupting three-phase and phase-to-phase faults
Warranty

The manufacturer shall warrant the fault limiter to be free of defects of workmanship and materials when used
for the applications as stated in this specification (three-phase operation at 27 kV) for a period of five years
from the date of shipment.

Stock No. Size MAX 2T Approved Mfg. Cat. No.
684935 40ET 20 kA Cooper 15F040ET/SEA
684937 65ET 75 kA Cooper 15F065ET/SEA

In November 2015, this standard was renumbered from 6840.1.1 to 6840.11.
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SEATTLE CITY LIGHT sTANDARD Numper:  0640.2
MATERIAL STANDARD DASE.  September 13, 1985

REV: May 28, 1997

FAULT LIMITER
BACKUP CURRENT LIMITING FUSE

Description

This standard applies to high voltage backup current limiting fuses and accessories for use on an AC
grounded wye 27/15.5 kV system. These current limiting fuses are to be used both in single-phase and
three-phase applications.

The fuse shall be a non-expulsion silver element fuse and shall comply with the latest revision of ANSI
C37.47 except as amended by this material specification.

This backup current limiting fuse will be used to protect distribution transformers and equipment against low
impedance faults.

Construction
Weight: 12 pounds maximum.

Housing: The fuse shall be sealed for outdoor use. The tube shall be reinforced fiberglass, coated with
an ultraviolet resistant two-part epoxy paint, and with EDPM rubber skirted sleeve. The fuse
must have no external element solder joints.

Terminals: The top terminal shall be single hole spade type suitable for a bolted connector. Tin-plated
aluminum shall not be used. The bottom terminal shall be a stud designed to support the
limiter in a vertical or horizontal position. The stud shall be approximately 2 inches long,
knurled, and have a diameter of 0.33 + 0.04 inches. Tin-plated aluminum shall not be used.

Electrical Specifications

Voltage Rating: 15.5 kV phase to neutral and 27 kV three-phase on solidly grounded wye system.
Rated Continuous The backup fuse must be current rated and must coordinate with the respective ANSI
Current: K definition fuse links for currents less than 2,000 amperes. The minimum melting

time-current characteristic of the limiter shall be greater than the total-clearing TCC of
the K-speed fuse link for currents less than the TCC Intersect current

Interrupting Rating: Shall be a minimum of 50,000 amperes RMS symmetrical.
Basic Insulation: The BIL rating of the fuse shall be 125 kV.
Radio Influence: The RIV of the complete device, fuse and connectors shall not be greater than 30

microvolts at 1 megahertz when energized at 17.4 kV.

Maximum Let-Through ~ The maximum I°T shall be indicated by the manufacturer.
Ampere Squared

Seconds:

Leakage Distance: The leakage distance of the fuse and assembly shall be equivalent to 17 inches of
porcelain and shall be a material of proven dielectric integrity.

Labeling

In addition to the fuse markings as required under Section 6.2 of ANSI C37.47, the manufacturer shall
provide the date of manufacture, BIL rating, and coordinating K link fuse size. The fuse markings shall be

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR
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SEATTLE CITY LIGHT < TANDARD Nummer. 0840.2
MATERIAL STANDARD PAGE: Page2of2

legible and permanently installed on both the fuse and carton. The carton label shall also include the City
Light Stock Number.

Packaging

Each fuse, shall be packaged one to a carton and include an eyebolt connector for #4 to #2 copper
conductors, bolted to the spade end.

Test requirement

The fuses must be 100% electrically tested before shipment to withstand 95% minimum melt energy without
damage.

Data to be Submitted for Qualification as a Manufacturer

The manufacturer shall indicate any exceptions to this material specification and/or any test requirements as
outlined in the latest revision of ANSI C37.47.

A.  Time-Current characteristic graphs on standard size transparencies.
Maximum developed switching surge voltage.

Maximum let-through Ampere-Squared-Seconds.

TCC intersect point in Amperes with respective coordinating K links.

Weight, dimensions, outside body material and leakage distance.

mTmoow

.Test data on contaminated insulator performance. The test shall be as suggested in Seattle City
Light Standard 6840.3, “A Suggested Method for Contaminated Insulator Performance Test for
27 kV System Voltage,” or a pre-approved equivalent test method.

G. Certified test data on 15.5 kV interrupting tests at critical current (that current which allows
maximum energy let-through).

H.  Certified test data on interruption at 15.5 kV where the applied voltage immediately rises to 27 kV
and is held for 10 minutes.

I Certified test data on interrupting three-phase and phase-to-phase faults.
J. Part number for fuse.

Warranty

The manufacturer shall warrant the fault limiter to be free of defects of workmanship and materials when used
for the applications as stated in this specification (three-phase operation at 27 kV) for a period of five years
from the date of shipment.

Stock Unit: Each

STOCK TCC COOPER
NO. K LINK | SIZE I°T INTERSECT CAT. NO.
684900 12k (A) 15,000 450 155 K12-SEA
684902 25k (B) 40,000 750 155 K25-SEA
684905 50k (© 160,000 1000 155 K50-SEA
684907 65k (D) 200,000 1800 155 K65-SEA
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STANDARD NUMBER:
SEATTLE CITY LIGHT PAGE: 16(? 519.1

DATE:  March 23, 1990
MATERIAL STANDARD REV: September 28, 2000

CONNECTOR BAR

Connector Bars are used to offset fault limiters from fused cutouts, particularly on wire #2 in three-phase

construction.

Material: #2/0 copper trolley wire (Stock No. 610020)
Manufacturer: City Light Shops

Reference Standards: Construction Guideline D11-2
Stock Unit: EA

3-14"——>

1/2"

v

)
ALN*

1/4" R

——1 - 3/4"—>»

2-1/8" 2-1/2"

=

Standard Connector Bar
Stock No. 684910

1/2"

<5 /SILVERSOLDER
\Y .

A k

le—1 - 5/8"

- 3-1/4"

Reinforced Connector Bar
Stock No. 684912

6849-1.TIF

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR
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SEATTLE CITY LIGHT STANDARD Numper: 0849.5

MATERIAL STANDARD DA e 12, 2000

REV: February 5, 2004

FUSE HOLDER AND MOUNTING RACK, SUBMERSIBLE
SINGLE-PHASE, 15.5 kV, 100 AMPERE

1. General

11

1.2

13

This specification covers submersible, air insulated single-phase, 15.5 kV, 100 ampere fuse holder
and mounting rack for three units.

The fuse holder shall meet or exceed the material and testing requirements of the latest revision of
all applicable standards by ANSI, IEEE, NEMA, except as modified herein.

The completed unit shall be capable of withstanding internal failure without explosion of fire.

2. Service
This fuse holder is intended for use on a 26.4 GRD-Y/15.2 kV, three-phase, 60 Hertz distribution system.

3. Ratings

The ratings for the integrated fuseholder assembly shall be as follows:
Normal Voltage - phase t0 ground............coocveiiiiiiiieiiiiiiee e 15.5 kV
Maximum DeSigN VOIRAQE .......uvviiee e 15.5 kV
Basic Impulse Insulation LeVel (BIL) ........uveveeiiiiiiiiiiieiee e 125 kV
FIASNOVET ... 200 kv
Continuous CUurrent RALING ........cooviiiiieiiiiiee e 100 amperes
Short-Circuit Rating — one Second..........cccccoevvveeeeiniieee e, 20,000 amperes, sym.

4., Materials

4.1
4.2
4.3

5. Fuse
5.1
5.2

53

54
55
5.6

The fuse holder tank shall be constructed of 14 gauge 304 stainless steel
The fuse holder rack shall be constructed of mild steel angle stock and shall be hot dip galvanized.

Hot dip galvanizing shall meet the requirements of ASTM A 153.
Holder Tank

The stainless steel tank shall be all welded construction.

The sides of the fuseholder shall be painted black for improved heat transfer. Paint is not required
on the top of bottom of the tank.

The fuse holder shall be constructed to withstand all pressure buildup during interruption without
permanent distortion or damage to any portion of the structure.

Four mounting tabs shall be provided for securing the fuse holder to the mounting rack.
A Load break parking stand shall be supplied on each fuse holder.

A 1/4" NPT half coupling and pipe plug shall be located on the top of the tank for installation of a
pressure relief valve by City Light.

6. Grounding Provisions

Each fuse holder shall have a grounding nut, threaded 1/2" x 13 Welded to the front of the tank within 8
inches of the top.

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR
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SEATTLE CITY LIGHT STANDARD NUmeer: 0849.5

MATERIAL STANDARD

PAGE: Page2of2

7. Bushings
7.1 Primary bushings shall be 200 ampere bushing wells. The bushing wells shall be rated
200 amperes and 125 kV BIL and shall meet the requirements of the 15.2 kV version of Figure 3
of ANSI/IEEE 386-95 for 200 A bushing-well interface, 8.3 kV, 15.2 kV, and 21.1 kV.
7.2 Each bushing well shall have a cap to prevent the entrance of moisture or contamination during
shipping and storage. The bushings shall be protected against damage during shipping.
8. Operation
8.1 The bayonet access for fuse replacement shall be secured with three cam lock releases which are
easily operated with a switch stick.
8.2 The bayonet fuse access shall be interlocked to prevent opening without first removing the elbow
connector.
9. Mounting Rack
Top shall slant fifteen degrees out from the mounting surface.
10. Signs and Nameplates
Each fuseholder shall be provided with a stainless steel nameplate indicating the following:
(a) Manufacturer's name and drawing or catalog number for the completed assembly.
(b) Voltage ratings.
(c) Continuous current rating.
(d) Short-circuit ratings.
(e) One line diagram.
11. Guarantee
Any fuse holder failing due to defective design, material, and/or workmanship within 12 months after
being energized or 18 months after delivery shall be repaired or replaced at no charge to the City of
Seattle Light Department. Any defect in design, material, and/or construction discovered within this
period shall be corrected either by repair or replacement on all units furnished on this order by the
manufacturer at no charge to the City of Seattle Light Department.
12. Approved Manufacturers
Trayer Engineering
Stock No. Description Cat. No.
Fuse Holder, 100 Ampere, 1 Phase, 15.5 kV, Submersible, 311ATDOM1
684930 )
Air Insulated DWG # 000321 REV. C
Rack, Fuse Holder Mounting, 3 Phase, Submersible, HDGR3-10
684933 .
Galvanized Steel DWG # 961021 REV. B

Stock Unit: EA
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standard number: 6850 . OO

Seattle City Light superseding: January 8, 2010

MATERIAL STANDARD effectiveé;’;tg; iagfu:ry 30, 2014

Overhead Fault Indicators

1. Scope Units may be manually reset with Test/Reset magnet,

This material standard covers the detailed
requirements for single-phase overhead fault
indicators.

Because product design engineers are constantly
attempting improvements, overhead fault indicators
are available in a wide variety of models and
features. To be effective, field personnel require a

Stock number 013006.

Industry Standard

Fault indicators shall meet the requirements of the
following industry standard:

IEEE 495-1986 - Guide for Testing Faulted

clear understanding of the operating characteristics Circuit Indicators

of each type of fault indicator on the system. For )

these reasons, to simplify training, operational work 4. Requirements
practices, and maintenance requirements, only one
overhead fault indicator manufactured by one
supplier shall be approved for purchase at a time . N ) .
(for this application). A thoughtful review should Type: Non-directional, fixed trip
occur before changing technology. Fixed trip point: 1200 A (steady state) +/- 10%

Trip speed: 1 cycle (at4500 A)

3 cycles (at 3000 A)
12 cycles (at 1500 A)
-40 to +85 degrees C

4.1 Electrical Parameters

2. Application

Fault indicators are intended for semi-permanent

installation on 26.4 kV, three-phase, bare, overhead,

distribution conductors for the purpose of aiding Operating

crews with locating faults. temperature range:

Fault indicators are intended for installation at the Operating voltage 46 kv

following locations: (maximum):
= Mid-point of the feeder near switches Current withstand 25 KA (10 cycles)
(minimum):

= Feeder “getaways”

Fault indicators shall trip according to the time current

= Underground dips cat COrd
characteristic curve shown in Figure 4.1.

= Un-fused laterals
= 3/4 point on long feeders

Fault indicators may be installed alone on one
conductor or in sets of three on a circuit.

Standards Coordinator Standards Supervisor Unit Director
John Shipek John Shipek Darnell Cola
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Overhead Fault Indicators page: 2 of 3
4. Requirements, continued
Figure 4.1
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4. Requirements, continued

4.2

4.3

4.4

4.5

Indication*

Indication type: High intensity light
emitting diodes (LED)

Indication color: Red, yellow, or both

Flashing frequency 30 per minute

(minimum):

Visibility (day): 1000 feet

Visibility (night): 2000 feet

*Adequacy of indication based on SCL field
tests and Standards review

Reset

Reset type: Time

Time reset duration: 4 hours, +/- 1 hours
Manual reset capable: Yes

Mounting

Wire diameter range low-end 0.3in
(maximum):

Wire diameter range high-end 1.2in
(minimum):

Hot stick installation capable: Yes

Power Supply

Power supply type: Lithium battery

Battery shelf life: 20 years

Battery replaceability: Replaceable or
non-replaceable

Low battery voltage Yes

indication:

Continuous flash life 400 hours

(minimum):

57

Marking

Each fault indicator shall be marked with the last two
digits of its year of manufacture.

Two digit year code marking shall be reflective (or on
reflective background) in 3/4 + 1/4, - 1/16 inch high
characters.

Packaging

Fault indicators shall be packaged fully assembled,
one per cardboard box, complete with installation
instructions.

Individual boxes shall be marked with manufacturer’s
name or symbol, product description, catalog number,
year of manufacture, quantity contained, and Seattle
City Light's Stock Number.

Shipping containers shall be marked with
manufacturer’'s name or symbol, Seattle City Light's
Purchase Order Number, and Seattle City Light's
Stock Number.

Issuance

Stock Unit: EA
Approved Manufacturer

Stock Power Delivery Products
Number Description Catalog Number

765872 Overhead PDP 41-2001-271-1500A,

fault Navigator LM
Indicator

013006 Test/ reset 49-6001-002
magnet

References

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of 6850.00
(john.shipek@seattle.gov}



Seattle City Light

MATERIAL STANDARD

standard number: 685505

superseding: new
effective date: January 8, 2010
page: 1 of 3

1. Scope

This material standard covers the requirements for
250 and 600 Vac rated, general purpose, non-
current limiting, cartridge type fuses.

This material standard applies to the following
Seattle City Light Stock Numbers:

FUSE, GENERAL PURPOSE, NON-CURRENT LIMITING,
250 AND 600 VOLT

Stock Voltage Current
Number Rating, Vac 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

standards coordinator

; : John Shipek ; : John Shipek

standards manager

. 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.

. Industry Standards

General purpose fuses shall meet the applicable
requirements of the following industry standards and
their amendments:

UL Standard 248-6; Underwriters Laboratories
Inc., Low Voltage Fuses - Part 6: Class H, Non-
Renewable Fuses, January 1, 2000

UL Standard 248-6 (Amendment); Underwriters
Laboratories Inc., Low Voltage Fuses - Part 6:
Class H, Non-Renewable Fuses, April 14, 2004

Attributes

General purpose fuses shall have the following
attributes:

4.1 Fuses rated 0 to 60A

UL class K5
Interrupting rating (IR) 50,000 A RMS
symmetrical
Terminal style ferrule
Figure 41
unit director

Pamela S. Johnson
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MATERIAL STANDARD

Fuse, General Purpose, Non-Current Limiting, 250 and

600 Volt

standard number: 685505

superseding: new
effective date: January 8, 2010
page: 2 of 3

Figure 4.1, Ferrule, non-rejection style fuse

4.2 Fuses rated 65 to 600A

UL class

Interrupting rating (IR)

Terminal style

Figure

H

10,000 A RMS
symmetrical

end blade

4.2

Figure 4.2, End blade, non-rejection style fuse

9. Approved Manufacturers

5. Tests and Test Reports

Data that establishes compliance with the requirements
of UL 248-6 and this material standard shall be
provided upon request.

6. Marking

Each general purpose fuse shall be permanently
marked with:

e Manufacturer's name or symbol
e Manufacturer's catalog number
* Voltage rating
e Ampere rating

7. Packaging

General purpose fuses shall be packaged to prevent
damage during shipping, handling, and storage.

8. Issuance
EA

Catalog Numbers

Stock Voltage Current Diameter, Length, Ferraz

Number Rating, Vac  Rating, A in in Bussman Shawmut Littelfuse
683020 250 1 9/16 2 NON-1 oT1 NLN-1
683021 250 3 9/16 2 NON-3 OT3 NLN-3
683023 250 6 9/16 2 NON-6 oT6 NLN-6
683024 250 10 9/16 2 NON-10 oT10 NLN-10
683025 250 15 9/16 2 NON-15 0T15 NLN-15
683026 250 20 9/16 2 NON-20 0T120 NLN-20
683027 250 25 9/16 2 NON-25 0T25 NLN-25
683028 250 30 9/16 2 NON-30 OT30 NLN-30
683029 250 35 13/16 3 NON-35 0T35 NLN-35
683030 250 40 13/16 3 NON-40 OT40 NLN-40
683031 250 45 13/16 3 NON-45 0T45 NLN-45
683032 250 50 13/16 3 NON-50 OT50 NLN-50
683033 250 60 13/16 3 NON-60 0oT60 NLN-60
683034 250 70 1-1/16 5-5/8 NON-70 OT70 NLN-70
683035 250 80 1-1/16 5-5/8 NON-80 0oT80 NLN-80
682607 600 3 13/16 5 NOS-3 OTS3 NLS-3
682609 600 10 13/16 5 NOS-10 0OTS10 NLS-10
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Seattle City Light
MATERIAL STANDARD

Fuse, General Purpose, Non-Current Limiting, 250 and
600 Volt

standard number

superseding:

effective date
page

:6855.05

new
: January 8, 2010
: 3 0f3

10. References

6830.5 (canceled); “Fuse, Cartridge, One-Time, Zinc
Alloy, 250-Volt;” Material Standard; SCL

Cooper Bussmann Full Line Catalog No. 1007;
2007

NCB-140; “Fire Detection Installation Details and
Wiring Diagram for Dry Vault;” Construction
Guideline; SCL

NCB-141; “Fire Detection Installation Details and
Wiring Diagram for Wet Vaults;” Construction
Guideline; SCL

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of SCL Material
Standard 6855.05 (john.shipek@seattle .gov)
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standard number: 685507

Seattle City Light superseding: January 8, 2010

MATERIAL STANDARD effective;;szi i)(;tfoger 21, 2011

DUMMY NEUTRALS, 250 VOLT

1. Scope 3. Attributes
This material standard covers the requirements for Stock Number 683235 shall:
250 Vac rated, dummy neutrals. « Mimic the physical dimensions of a 250 Vac, 30
This material standard applies to the following ampere, UL Class H fuse.
Seattle City Light Stock Numbers: » Form an effective short-circuit across the
terminals of a 250 Vac, 1/10 to 30 ampere rated,
Stock Fuse Size Class H fuse block.
Number Equivalent, A Stock Number 683240 shall:
683235 30 « Mimic the physical dimensions of a 250 Vac, 60
683240 60 ampere, UL Class H fuse.
o Form an effective short-circuit across the
2. Application terminals of a 250 Vac, 31 to 60 ampere rated,

Dummy neutrals are used where a neutral conductor Class H fuse black.

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. 5. Issuance
Dummy neutrals are not fuses. EA

4. Packaging

Dummy neutrals shall be packaged to prevent damage
during shipping, handling, and storage.

Dummy neutrals are also known as neutral slugs.

6. Approved Manufacturer

Catalog Numbers

Stock Fuse Size Diameter, Length,
Current Equivalent, A in in Bussman Mersen Littelfuse
683235 30 0.54 2 NTN-R-30 - -
683120 60 0.84 5 NTN-R-60 - -
standards coordinator standards supervisor unit director

q : Jgn Shipek q : tohn Shipek Darnell Cola
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Seattle City Light standard number: 6855.07

superseding: January 8, 2010
MATERIAL STANDARD effective date: October 21, 2011
Dummy “Neutrals,” 250 Volt page: 2of2

7. References

6832.3 (canceled); “Solid Neutral Slugs”; Material
Standard; SCL

Cooper Bussmann Full Line Catalog No. 1007;
2007

Shipek, John; SCL Standards Engineer,
subject matter expert and originator of 6855.07
(john.shipek@seattle .gov)

UL Standard 248-6 - Underwriters Laboratories Inc.;
Low Voltage Fuses - Part 6: Class H, Non-
Renewable Fuses; January 1, 2000
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standard number: 6855 . 10

Seattle City Light superseding: January 8, 2010

MATERIAL STANDARD effectiveF;j;E;Zi i)eoc;ezmber 14, 2010

FUSE, DUAL-ELEMENT, TIME-DELAY, 250 VOLT

y ]

-
- Tl

1. Scope 3. Industry Standards
This material standard covers the requirements for Dual-element fuses shall meet the applicable
250 Vac rated, dual-element, time-delay, cartridge requirements of the following industry standard and its
type fuses with rejection feature terminals. amendments:
This material standard applies to the following UL Standard 248-12; Underwriters Laboratories
Seattle City Light Stock Numbers: Inc., Low Voltage Fuses - Part 12: Class R Fuses,

January 1, 2000

Eltuon(;lt()er ggtrifntA UL Standard 248-12 (Amendment); Underwriters
g Laboratories Inc., Low Voltage Fuses - Part 12:

683037 100 Class R Fuses, April 14, 2004

683039 125

683040 150 4. Attributes

683042 200 Dual element fuses shall have the following attributes:

683043 225 UL class RK5

683045 300 Voltage Rating 250 Vac

683047 400 Interrupting rating (IR) 200,000 A RMS symmetrical

683049 500 Terminal style end blade, with rejection

683050 600 feature

2. Application 5. Tests and Test Reports

Unlike single-element, general purpose fuses Data that establishes compliance with the requirements
aterial Standar .05), dual-element, time- 0 -12 and this material standard shall be

(Material Standard 6855.05), dual-el i f UL 248-12 and thi ial dard shall b

delay fuses can be sized closer to provide both high provided upon request.

performance short-circuit protection and reliable

overload protection in circuits subject to temporary 6. Marking

overloads and surge currents.
9 Each dual-element fuse shall be permanently marked

Dual-element fuses are appropriate for motor, with:

transformer, and other inductive circuits. « Manufacturer's name or symbol

e Manufacturer's catalog number
e Voltage rating
e Ampere rating

Dual-element fuses are intended for dry applications
only.

standards coordinator standards manager unit director

; : { John Shipek ; John Shipek
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Seattle City Light standard number

MATERIAL STANDARD
Fuse, Dual-Element, Time-Delay, 250 Volt page

superseding

effective date:

:6855.10

: January 8, 2010
December 14, 2010
:20f2

7. Packaging

Dual-element fuses shall be packaged to prevent
damage during shipping, handling, and storage.

8. Issuance
EA

9. Approved Manufacturers

Catalog Numbers

Stock Current Diameter,  Length,

Number Rating, A in in Bussman Mersen Littelfuse
683037 100 1-1/16 5-5/8 FRN-R-100 TR-R100 FLNR-100
683039 125 1-9/16 7-1/8 FRN-R-125 TR-R125 FLNR-125
683040 150 1-9/16 7-1/8 FRN-R-150 TR-R150 FLNR-150
683042 200 1-9/16 7-1/8 FRN-R-200 TR-R200 FLNR-200
683043 225 2-1/16 8-5/8 FRN-R-225 TR-R225 FLNR-225
683045 300 2-1/16 8-5/8 FRN-R-300 TR-R300 FLNR-300
683047 400 2-1/16 8-5/8 FRN-R-400 TR-R400 FLNR-400
683049 500 2-19/32 10-3/8 FRN-R-500 TR-R500 FLNR-500
683050 600 2-19/32 10-3/8 FRN-R-600 TR-R600 FLNR-600

10. References

6830.6 (canceled); “Fuse, Cartridge, One-Time, 250
Volt, 200,000 Amp Interrupting”; Material Standard;
SCL

Cooper Bussmann Full Line Catalog No. 1007,
2007

Shipek, John; SCL Standards Engineer,
subject matter expert and originator of 6855.10
(john.shipek@seattle .gov)
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standard number: 6855 15

Seattle City Light superseding: February 19, 2010

MATERIAL STANDARD effective;;éz; i)e;c;ezmber 14, 2010

FUSE, DUAL-ELEMENT, TIME-DELAY, PLUG TYPE,
125 VOLT, S- AND T-SERIES

1. Scope with rejection feature promote safety by preventing
This material covers the requirements for 125 Vac the overfusing of branch circuits.
rated, dual-element, time-delay, S- and T-series, Plug fuses are intended for dry applications, only.

plug type, fuses, and an adapter. T- to S-series adapters, Stock Number 683411, screw

This material standard applies to the following into Edison thread fuse sockets of standard fuse boxes
Seattle City Light Stock Numbers: making it easy to retrofit existing fuse installations.
Adapters only accept 15 A plug fuses, Stock Number
Stock Current 683350.
Number Series Base Type Rating, A
683003 T Edison 6 3. Industry Standards
683354 T Edison 10 Plug fuses shall meet the applicable requirements of
683355 T Edison 15 the following industry standard and its amendment:
683356 T Edison 20 UL Stand_ard 248-11 - Underwriters
i Laboratories Inc., Low Voltage Fuses - Part 11:
683357 T Edison 25 Plug Fuses, January 1, 2000
683358 T Edison 30 UL Standard 248-11 (Amendment) -
683350 S Rejection 15 Underwriters Laboratories Inc., Low Voltage
683351 s Rejection 20 Fuses - Part 11: Plug Fuses, April 14, 2004
683353 S Rejection 30 4. Attributes
683411 Adapter, T series (Edison) to 41 ';'t-tsrﬁ)rllﬁzsplug fuses shall have the following
S series (Rejection) )
UL type T
2. Application )

o Voltage rating 125 Vac
Plug fuses are used to protect branch circuits where _ _
the available short-circuit current does not exceed Interrupting rating 10,000 A RMS
10,000 amperes. (|R) symmetrlcal
T-series (Edison base) plug fuses are appropriate Base Brass with Edison
for general purpose circuits and can provide small threads
motor overload protection when used with box cover Body ceramic

nits. .
unies. , - Figure 4.1
S-series plug fuses are designed with an industry
standard attribute called rejection feature. Fuses
standards coordinator standards manager unit director

o’tg‘ aM ) g a"/‘ ( (\%& 5,
John Shipek John Shipek Pamela S. Johnson
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Seattle City Light

MATERIAL STANDARD
Fuse, Dual-Element, Time-Delay, Plug Type, 125 Volt,

S and T Series

standard number: 6855 15

superseding: February 19, 2010
effective date: December 14, 2010
page: 20of2

Figure 4.1, T-series plug fuse

4.2 S-series plug fuses shall have the following

attributes:

UL type S

Voltage rating 125 Vac

Interrupting rating 10,000 A RMS

(IR) symmetrical

Base ceramic with rejection
threads

Body ceramic

Figure 4.2

Figure 4.2, S-series plug fuse (typical)

9. Approved Manufacturers

10.

Catalog Numbers

Tests and Test Reports

Data that establishes compliance with the
requirements of UL 248-11 and this material
standard shall be provided upon request.

Marking
Each plug fuse shall be permanently marked with:
e Manufacturer's name or symbol
e Manufacturer's catalog number
¢ Voltage rating
e Ampere rating

. Packaging

Plug fuses shall be packaged to prevent damage
during shipping, handling, and storage.

. Issuance

EA

References

6833.5 (canceled); “Fuses — Plug, Dual Element,
Time-Delay”; Material Standard; SCL

Cooper Bussmann Full Line Catalog No. 1007;
2007

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of 6855.15
(john.shipek@seattle .gov)

Stock Current

Number Series Base Type Rating, A |Bussman  Mersen Littelfuse
683003 T Edison 6 T-6 GT6 TOO-6
683354 T Edison 10 T-10 GT10 TOO-10
683355 T Edison 15 T-15 GT15 TOO-15
683356 T Edison 20 T-20 GT20 TOO-20
683357 T Edison 25 T-25 GT25 TOO-25
683358 T Edison 30 T-30 GT30 TOO-30
683350 S Rejection 15 S-15 - SO0-15
683351 S Rejection 20 S-20 - SO0-20
683353 S Rejection 30 S-30 - SO0-30
683411 Adapter, T-series(Edison) to SA-15 SAG15 SAO-15

S-series (Rejection)
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Seattle City Light

MATERIAL STANDARD

standard number: 6855 25

superseding: February 19, 2010
effective date: December 14, 2010
page: 1 of 2

FUSE, TIME-DELAY, 480 VOLT

1. Scope

This material standard covers the requirements for
480 Vac rated, time-delay, cartridge type fuses.

This material standard applies to the following
Seattle City Light Stock Numbers:

Stock Number Current Rating, A
683171 10
683172 15
683165 35
683163 50
. 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).

. Industry Standards

Time-delay fuses shall meet the applicable
requirements of the following industry standard and its
amendment:

UL Standard 248-5 - Underwriters Laboratories
Inc., Low Voltage Fuses - Part 5: Class G
Fuses, January 1, 2000

standards coordinator

standards manager

; : John Shipek ; : ! John Shipek

UL Standard 248-5 (Amendment) -
Underwriters Laboratories Inc., Low Voltage
Fuses - Part 5: Class G Fuses, April 14, 2004

Attributes
Time-delay fuses shall have the following attributes:

UL class G

Voltage rating 480 Vac

Interrupting rating (IR) 100,000 A RMS symmetrical
Terminal style ferrule

Tests and Test Reports

Data that establishes compliance with the requirements
of UL 248-5 and this material standard shall be
provided upon request.

Marking
Each time-delay fuse shall be permanently marked
with:

e Manufacturer's name or symbol

e Manufacturer's catalog number

¢ Voltage rating

e Ampere rating

. Packaging

Time-delay fuses shall be packaged to prevent damage
during shipping, handling, and storage.

. Issuance

EA

unit director

Pamela S. Johnson



Seattle City Light
MATERIAL STANDARD

Fuse, Time-Delay, 480 Volt

standard number: 6855 25

superseding: February 19, 2010
effective date: December 14, 2010
page: 20of2

9. Approved Manufacturers

10.

Catalog Numbers

Stock Current Diameter, Length,

Number Rating, A in in Bussman  Mersen Littelfuse
683171 10 13/32 1-5/16 SC-10 AG10 SLC-10
683172 15 13/32 1-5/16 ‘ SC-15 AG15 SLC-15
683165 35 13/32 2-1/4 ‘ SC-35 AG35 SLC-35
683163 50 13/32 2-1/4 ‘ SC-50 AG50 SLC-50

References

6857.05; “Fuse Holders, In-line, Water-Resistant,

and Insulating Boots”; Material Standard; SCL

Cooper Bussmann Full Line Catalog No. 1007;

2007

Shipek, John; SCL Standards Engineer,

subject matter expert and originator of 6855.25

(john.shipek@seattle .gov)
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standard number: 685535

Seattle City Light superseding: February 19, 2010

MATERIAL STANDARD effective;;éz; i)e;c;ezmber 14, 2010

FUSE, TIME-DELAY, 125 VOLT

1. Scope UL Standard 248-14 (Amendment) -
This material standard covers the requirements for Underwriters La.boratorles Inc., Low Voltage
125 Vac rated, time-delay, cartridge type fuses. ESSZS - Part 14: Supplemental Fuses, April 14,

This material standard applies to the following

Seattle City Light Stock Numbers: 4 Attributes

Stock Number Current Rating, A Time-delay fuses shall have the following attributes:
683193 5 UL type Supplemental
683199 10

Interrupting rating (IR) 10,000 A RMS

symmetrical at 125 Vac
2. Application

Diameter 13/32in
Time-delay fuses may be used only where proper .
protection is already being provided by a branch circuit Length 1-1/2in
device. Terminal style ferrule
Time-delay fuses are used to provide supplementary
protection on branch circuits so that the branch circuit 5. Tests and Test Reports
fuse is not disturbed in downstream, overcurrent Data that establishes compliance with the requirements
situations. of UL 248-14 and this material standard shall be
Time-delay fuses may be used only where the available provided upon request.
short-circuit current does not exceed 10,000 amperes
at 125 Vac. Interrupting rating significantly decreases 6. Marking
with voltage.

Each time-delay fuse shall be permanently marked
Time-delay fuses are appropriate for general purpose, with:

lighting, and meter circuits. e Manufacturer's name or symbol

Fuses measuring 13/32 x 1-1/2 inches are also known « Manufacturer's catalog number

as midget fuses. « Voltage rating

3. Industry Standards e Ampere rating

Time-delay fuses shall meet the applicable 7

i A . . Packaging
requirements of the following industry standard and its )
amendment: Time-delay fuses shall be packaged to prevent damage

during shipping, handling, and storage.
UL Standard 248-14 - Underwriters

Laboratories Inc., Low Voltage Fuses - Part 14: 8. Issuance
Supplemental Fuses, January 1, 2000 EA

standards coordinator standards manager unit director

John Shipek John Shipek
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Seattle City Light

MATERIAL STANDARD
Fuse, Time-Delay, 125 Volt

standard number

superseding:
effective date:

page

:6855.35

February 19, 2010
December 14, 2010
2 o0f2

9. Approved Manufacturers

10.

Catalog Numbers

Stock Current

Number Rating, A Bussman  Mersen Littelfuse
683193 5 FNM-5 TRM5 FLM-5
683199 10 FNM-10 TRM10 FLM-10

References

Cooper Bussmann Full Line Catalog No. 1007;
2007

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of SCL Material
Standard 6855.35 (john.shipek@seattle .gov)
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standard number: 685540

Seattle City Light superseding: January 8, 2010

MATERIAL STANDARD effective;;szi ;)%tfoger 21, 2011

FUSE, FAST-ACTING, 125 VOLT, WITH PIN INDICATION

— s

1. Scope 4. Attributes
This material standard covers the requirements for Fast-acting fuses shall have the following attributes:
125 Vac rated, fast-acting, cartridge type fuses with
pin indication. UL type Supplemental
This material standard applies to the following Voltage rating 125 Vac

Seattle City Light Stock Number: Interrupting rating (IR) 10,000 A RMS symmetrical

Stock Number Current Rating, A Diameter 1/4in
683120 5 Length 1-1/4in
Terminal style ferrule

2. Application

Fast-acting fuses may be used only where proper
protection is already being provided by a branch circuit
device. Data that establishes compliance with the requirements
of UL 248-14 and this material standard shall be
provided upon request.

5. Tests and Test Reports

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 6. Marking
visual identification of failed circuits, resulting in faster ' . .
troubleshooting. Fast-acting fuses shall be permanently marked with:
Fast-acting fuses are appropriate for control and ¢ Manufacturer's name or symbol
electronic circuits. e Manufacturer's catalog number
e Voltage rating
3. Industry Standards « Ampere rating
Fast-acting fuses shall meet the applicable
requirements of the following industry standard and its 7. Packaging
amendment: Fast-acting fuses shall be packaged to prevent damage
UL Standard 248-14 - Underwriters during shipping, handling, and storage.
Laboratories Inc., Low Voltage Fuses - Part 14:
Supplemental Fuses, April 14, 2004 8. Issuance
EA

UL Standard 248-14 (Amendment) -
Underwriters Laboratories Inc., Low Voltage
Fuses - Part 14: Class G Fuses, April 14, 2004

standards coordinator_ standards supervisor unit director

John Shipek Darnell Cola



Seattle City Light standard number
superseding

MATERIAL STANDARD effortive date
Fuse, Fast-Acting, 125 Volt, with Pin Indication page

:6855.40

: January 8, 2010
. October 21, 2011
2 o0f2

9. Approved Manufacturers

Catalog Numbers

Stock Number
Current Rating, A Bussman Mersen Littelfuse
683120 5 GBA-5 - -

10. References

Shipek, John; SCL Standards Engineer,
subject matter expert and originator of 6855.40
(john.shipek@seattle .gov)

Cooper Bussmann Full Line Catalog No. 1007;
2007
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Standard Number: 6855 . 50

Seattle City Light Superseding: February 1, 2011
Effective Date: September 21, 2015
MATERIAL STANDARD Page: Tot

Fuse, Fast-Acting, Current-Limiting, 600 V, 40 A

1. Scope

This material standard covers the requirements for 600 V, 40 A rated, fast-acting,
current-limiting, cartridge type fuses.

This standard applies to Seattle City Light (SCL) Stock No. 683162.

2. Application

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

Fast-acting fuses 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 ac short-circuit current does not
exceed 10,000 A. This value is significantly less for dc circuits.

Fast-acting fuses are appropriate for lighting, control, and meter circuits. Fast-acting
fuses are not appropriate for protecting motors or motor circuits

3. Industry Standards

Fast-acting fuses shall meet the applicable requirements of the following industry
standard and its amendment:

UL Standard 248-14 - Underwriters Laboratories Inc., Low Voltage Fuses - Part 14:
Supplemental Fuses, January 1, 2000

UL Standard 248-14 (Amendment) - Underwriters Laboratories Inc., Low Voltage Fuses
- Part 14: Supplemental Fuses, April 14, 2004

Standards Coordinator Standards Supervisor Unit Director
Kathy Tilley John Shipek Darnell Cola



Standard Number: 6855 . 50

Seattle City Light Superseding: February 1, 2011
MATERIAL OR CONSTRUCTION STANDARD Effective Date: September 21, 2015
Fuse, Fast-Acting, Current-Limiting, 600 V, 40 A Page: 2 of 3

4. Attributes

Fast-acting fuses shall have the following attributes:

UL type: Supplemental
Interrupting rating (IR):

600 Vac 10,000 A

600 Vdc 30A
Diameter: 13/32in
Length: 1-1/2'in
Terminal style: ferrule

5. Tests and Test Reports

Data that establishes compliance with the requirements of UL 248-14 and this material
standard shall be provided upon request.

6. Marking
Fast-acting fuses shall be permanently marked with:
Manufacturer's name or symbol
Manufacturer's catalog number
Voltage rating
Ampere rating
7. Packaging

Fast-acting fuses shall be packaged to prevent damage during shipping, handling, and
inside storage.

Each shipping container shall be marked with the Seattle City Light purchase order
number.

8. Issuance
EA

9. Approved Manufacturers

Catalog Numbers

Stock No. Current Rating (A) Bussman Mersen Littelfuse
683162 40 KTK-40 ATM40 KLK-40
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Standard Number: 6855 50

Seattle City Light Superseding: February 1, 2011
MATERIAL OR CONSTRUCTION STANDARD Effective Date: September 21, 2015
Fuse, Fast-Acting, Current-Limiting, 600 V, 40 A Page: 3 0of 3

10. Sources

Cooper Bussmann Full Line Catalog No. 1007; 2007

SCL Construction Guideline NCB-70; “Traffic and Streetlight Services in Network
Areas”

SCL Construction Guideline SL-2/NSL-20 (canceled); “Fusing Schedule, Underground
Streetlighting”

Shipek, John; SCL Standards Engineer, subject matter expert and originator of 6855.50
(john.shipek@seattle.gov)
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Standard Number: 6855 . 55

Seattle City Light Superseding: November 6, 2013

MATERIAL STANDARD EffectivePDaz;t::: feorf)tgmber 17,2015

Fuse, Rejection-Type, Fast-Acting, Current-Limiting, 600 V

1. Scope

This standard covers the requirements for 600 V rated, fast-acting, current-limiting,
cartridge, rejection-type fuses.

This standard applies to the following Seattle City Light (SCL) stock numbers:

Stock No. Current Rating (A)
013509 3
013510 5
013511 10
013512 15
013513 20
013514 30

2. Application

Rejection-type, fast-acting fuses may be used only where proper protection is already
being provided by a branch circuit device.

Rejection-type fuses:

Are used to provide supplementary protection on branch circuits so that the branch
circuit fuse is not disturbed in downstream, overcurrent situations.

May be used only where the available ac short-circuit current does not exceed
200,000 A. This value is less for dc circuits.

Are appropriate for lighting, control, and meter circuits. Fast-acting fuses are not
appropriate for protecting motors or motor circuits.

Are compatible with both standard and rejection-type holders.

When installed in a rejection-type fuse holder, rejection-type fuses prevent the
replacement of fuses rated lower than 600 V.

Standards Coordinator Standards Supervisor Unit Director
Kathy Tilley John Shipek Darnell Cola



Standard Number: 6855 . 55

Seattle City Light Superseding: November 6, 2013
MATERIAL OR CONSTRUCTION STANDARD Effective Date: September 17, 2015
Fuse, Rejection-Type, Fast-Acting, Current-Limiting, 600 V Page: 2 of 3

3. Industry Standards

Fast-acting fuses shall meet the applicable requirements of the following industry
standard and its amendment:

UL Standard 248-4 - Underwriters Laboratories Inc., Low Voltage Fuses - Part 4: Class
CC Fuses, August 1, 2000

4. Attributes

Fast-acting fuses shall have the following attributes:

UL type: 248-4
Interrupting rating (IR):

600 Vac 200,000 A

600 Vdc 100,000 A
Diameter: 13/32in
Length: 1-1/2'in
Terminal style: ferrule
Rejection feature: yes

5. Tests and Test Reports

Data that establishes compliance with the requirements of UL 248-4 and this material
standard shall be provided upon request.

6. Marking
Rejection-type, fast-acting fuses shall be permanently marked with:
Manufacturer's name or symbol
Manufacturer's catalog number
Voltage rating
Ampere rating
7. Packaging

Rejection-type, fast-acting fuses shall be packaged to prevent damage during shipping,
handling, and inside storage.

Each shipping container shall be marked with the Seattle City Light purchase order
number.

8. Issuance
EA
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Standard Number: 6855 55

Seattle City Light Superseding: November 6, 2013
MATERIAL OR CONSTRUCTION STANDARD Effective Date: September 17, 2015
Fuse, Rejection-Type, Fast-Acting, Current-Limiting, 600 V Page: 30f3

9. Approved Manufacturers

Catalog Numbers

Stock No.  Current Rating (A) Bussmann Mersen Littelfuse
013509 3 KTK-R-3 ATMR3 KLKR-3

013510 5 KTK-R-5 ATMRS5 KLKR-5

013511 10 KTK-R-10 ATMR10 KLKR-10
013512 15 KTK-R-15 ATMR15 KLKR-15
013513 20 KTK-R-20 ATMR20 KLKR-20
013514 30 KTK-R-30 ATMR30 KLKR-30

10. Sources
ATMR - Class CC Datasheet; Ferraz Shawmut

Chao, Yaochiem; SCL Standards Engineer, subject matter expert and originator of
6855.55

Datasheet 1015; KTK-R; Cooper Bussmann; July 2013
KLDR - Class CC Fuses; Littelfuse; June 2011
SCL Material Standard 6855.50; “Fuse, Fast-Acting, Current-Limiting, 600-Volt”

SCL Material Standard 6857.07, “Fuse Holders, Rejection-Type, In-Line,
Non-Breakaway, Waterproof”

Tilley, Kathy; SCL Electrical Engineering Support Specialist and subject matter
expert for 6855.55 (kathy.tilley@seattle.gov)
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standard number: 6855 65

Seattle City Light superseding: May 14, 2010

MATERIAL STANDARD effective;;éz; i)e;c;ezmber 14, 2010

FUSE, ELECTRONIC, SMALL DIMENSION, GLASS

® =

1. Scope Stock Number 683360 is a time-delay type that avoids
This material standard covers the requirements for needless blows from starting currents or surges. This
electronic, small dimension, glass fuses. fuse is used in fuse holder Stock Number 682348 to

. . . . protect streetlight relays.
This material standard applies to the following

Seattle City Light Stock Numbers: 3. Industry Standards

Current Electronic fuses shall meet the applicable requirements

Stock Number  Rating , A of the following industry standard and its amendment:

683290 1 UL Standard 248-14 - Underwriters

683360 30 Laboratories Inc., Low Voltage Fuses - Part 14:
Supplemental Fuses, January 1, 2000

012620
UL Standard 248-14 (Amendment) -

012619 2 Underwriters Laboratories Inc., Low Voltage
Fuses - Part 14: Supplemental Fuses, April 14,

2. Application 2004
Electronic fuses are appropriate for electronic
circuits.

4. Attributes

Stock Number 683290 683360 012620 012619
General type fast-acting time-delay fast-acting fast-acting
Voltage Rating, Vac 250 32 250 250
Current Rating, A 1 30 1 2
Interrupting rating (IR) 35 at 250 Vac n/a 35 A at 250 Vac 100 A at 250 Vac
10 kA at 125 Vac 10 kA at 125 Vac
Diameter 1/4 inch 9/32 inch 5mm 5 mm
Length 1-1/4 inch 1-1/4 inch 20 mm 20 mm
UL type supplemental
Terminal style nickel plated brass ferrules
standards coordinator standards manager unit director

|’£é @‘/‘ ( oté é’r"‘ ( (%A&S\
John Shipek John Shipek Pamela S. Johnson
L .
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Seattle City Light

MATERIAL STANDARD
Fuse, Electronic, Small Dimension, Glass

standard number

superseding:
effective date:

page

. 6855.65

May 14, 2010
December 14, 2010
:20f2

10.

. Tests and Test Reports

Data that establishes compliance with the
requirements of UL 248-14 and this material standard
shall be provided upon request.

. Marking

Each electronic fuse shall be permanently marked
with:

e Manufacturer's name or symbol

e Manufacturer's catalog number

e Ampere rating

. Packaging

Electronic fuses shall be packaged to prevent
damage during shipping, handling, and storage.

Issuance
EA

. Approved Manufacturers

Catalog Numbers

Stock Current

Number  Rating, A |Bussman Mersen Littelfuse
683290 1 AGC-1 GGC1 312.1
683360 30 MDM-30 - -
012620 1 GMA-1-R  GGM1 -
012619 2 GMA-2-R  GGM2 -

References

6857.10; “Fuse Holders, Panel-Mount”; Material
Standard; SCL

Cooper Bussmann Full Line Catalog No. 1007;
2007

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of SCL Material
Standard 6855.65 (john.shipek@seattle .gov)
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Seattle City Light

MATERIAL STANDARD

standard number: 6857 05

superseding: September 2, 2010
effective date: November 4, 2011
page: 1 of 5

FUSE HOLDERS, IN-LINE, WATER-RESISTANT, AND
INSULATING BOOTS

1. Scope

This material standard covers the requirements for
water-resistant, single-pole, break-away and non-
break-away, in-line fuse holders and insulating
boots.

This material standard applies to the following
Seattle City Light Stock Numbers:

Stock Voltage for Fuses measuring,
Number Rating, V 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)

standards coordinator

q :Johﬁsmpek

. 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-Ib.

. Attributes

Fuse holders shall be Underwriters Laboratories Inc.
(UL) or other approved agency recognized.

Fuse holders shall be water-resistant.
Fuse holders shall be in-line, single-pole type.

. Tests and Test Reports

Data that establishes compliance with the requirements
of UL 248-14 and this material standard shall be
provided upon request.

standards supervisor unit director

(Do td &

q : f John Shipek Darnell Cola
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Seattle City Light
MATERIAL STANDARD

Fuse, Electronic, Small Dimension, Glass

standard number: 6857 05

superseding: September 2, 2010
effective date: November 4, 2011
page: 2 of 5

5. Marking

Each fuse holder shall be permanently marked with:

e Manufacturer's name or symbol
e Manufacturer's catalog number
* Voltage rating
e Ampere rating

6. Packaging

Fuse holders shall be packaged to prevent damage
during shipping, handling, and storage.

7. Issuance
EA

e UL (or other approved agency) recognition

8. Approved Manufacturers

Stock Number

682370

Voltage rating, V

Current rating, maximum, A
For fuses measuring, d x |, in
Loadside terminal

Lineside terminal

600

15

13/32 x 1-5/16

#12 to #8, Cu crimp
#12 to #8, Cu crimp

Breakaway design? no
Catalog Number

Bussmann HEG-AA
Mersen -
Littelfuse -

Stock Number 682346
Voltage rating, V 600
Current rating, maximum, A 30

For fuses measuring, d x |, in
Loadside terminal

Lineside terminal

Breakaway design?

Catalog Number

13/32 x 1-1/2

#12 to #8, Cu crimp
#12 to #8, Cu crimp
no

Bussmann
Mersen
Littelfuse

HEB-AA
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standard number: 6857 05

superseding: September 2, 2010
effective date: November 4, 2011
page: 30of 5

Seattle City Light

MATERIAL STANDARD
Fuse Holders, In-Line, Water-Resistant, and Insulating Boots

Stock Number 682349
Voltage rating, V 600
Current rating, maximum, A 30

For fuses measuring, d x |, in
Loadside terminal

Lineside terminal

Breakaway design?

Catalog Number

13/32 x 1-1/2

#12 to #3, Cu setscrew
#12 to #3, Cu setscrew
no

-

Bussmann HEB-JJ
Mersen -
Littelfuse -

Stock Number 682350
Voltage rating, V 600
Current rating, maximum, A 30

For fuses measuring, d x |, in
Loadside terminal

13/32 x 1-1/2
#12 to #8, Cu crimp

Lineside terminal #6, Cu crimp ‘

Breakaway design? no k
Catalog Number

Bussmann HEB-AB

Mersen -

Littelfuse -

Stock Number 682351

Voltage rating, V 600

Current rating, maximum, A 30

For fuses measuring, d x I, in
Loadside terminal

Lineside terminal

Breakaway design?

Catalog Number

13/32 x 1-1/2

#12 to #2, Al setscrew
#12 to #2, Al setscrew
no

Bussmann
Mersen
Littelfuse

HEB-LL
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Seattle City Light

MATERIAL STANDARD
Fuse Holders, In-Line, Water-Resistant, and Insulating Boots

standard number
superseding

effective date:

page

. 6857.05

. September 2, 2010
November 4, 2011
:40f5

Stock Number

Voltage rating, V

Current rating, maximum, A
For fuses measuring, d x |, in
Loadside terminal

Lineside terminal

Breakaway design?

Catalog Number

682353

600

30

13/32 x 1-1/2

#12 to #3, Cu setscrew
#12 to #2, Al setscrew
no

Bussmann HEB-JY
Mersen -
Littelfuse -

Stock Number 682366
Voltage rating, V 600
Current rating, maximum, A 30

For fuses measuring, d x |, in
Loadside terminal

Lineside terminal

Breakaway design?

Catalog Number
Bussmann
Mersen
Littelfuse

13/32 x 1-1/2

#12 to #8, Cu crimp
#6, Cu crimp

yes

HEB-AW-RCL-B

Stock Number

Voltage rating, V

Current rating, maximum, A
For fuses measuring, d x |, in
Loadside terminal

Lineside terminal

Breakaway design?

Catalog Number
Bussmann
Mersen
Littelfuse

682335

480

60

13/32 x 2-1/4

#6 stranded to #4 solid,
Al crimp

#6 stranded to #4 solid,
Al crimp

no

HEJ-PP
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Seattle City Light

MATERIAL STANDARD
Fuse Holders, In-Line, Water-Resistant, and Insulating Boots

standard number: 6857 05

superseding: September 2, 2010
effective date: November 4, 2011
page: 50of 5

Stock Number

Voltage rating, V

Current rating, maximum, A
For fuses measuring, d x |, in
Loadside terminal

Lineside terminal

682352

480

60

13/32 x 2-1/4

#12 to #2, Al setscrew
#12 to #2, Al setscrew

Breakaway design? no
Catalog Number

Bussmann HEJ-LL
Mersen -
Littelfuse -

Stock Number 012603
Voltage rating, V 480

Current rating, maximum, A
For fuses measuring, d x |, in
Loadside terminal

Lineside terminal

60
13/32 x 2-1/4 h

#2, stranded Cu crimp
#2, stranded Cu crimp

Breakaway design? no
Catalog Number

Bussmann HEJ-DD
Mersen -
Littelfuse -

Stock Number 682360

Description

Catalog Number

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

Bussmann
Mersen
Littelfuse

2A0660

9. References

6855.25, “Fuse, Time-Delay, 480 Volt”; Material
Standard; SCL
6855.35, “Fuse, Time-Delay, 120 Volt”; Material
Standard; SCL

6855. 50, “Fuse, Fast-Acting, Current-Limiting, 600 Volt”;
Material Standard; SCL

Cooper Bussmann Full Line Catalog No. 1007; 2007

Shipek, John; SCL Standards Engineer, subject matter
expert and originator of 6857.05 (john.shipek@seattle.gov)
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Seattle City Light

Standard Number: 6857 . 07

Superseding: August 25, 2014

MATERIAL STANDARD EffectivePDaz;t::: iac;}u??ry 8, 2015

Fuse Holders, Rejection-Type, In-Line, Non-Breakaway,
Waterproof, Crimp-Terminal

1. Scope

This material standard covers the requirements for waterproof, single-pole,
non-breakaway, crimp-terminal, in-line fuse holder.

This material standard applies to the following Seattle City Light (SCL) stock numbers:

Loadside Terminal Lineside Terminal

Stock No. (AWG) (AWG)
013518 #12 - #8 #6
013519 #6 #6
013520 #6 #2
013521 #2 #2

2. Application

Standards Coordinator
Yaochiem Chao

Rejection-type, in-line, waterproof fuse holder accepts Class CC rejection type fuses.
Non-rejection type fuses will not operate if installed.

Rejection-type fuse holders:

Prevent the installation of fuses rated less than 600 V.

Are used with class CC, rejection-type fuses cited in Material Standards 6855.55.
Are UL-Listed for IPX7 conditions for protection against water immersion up to 3 ft.
Are intended for installation in wet conditions. Two rubber insulating boots,

Stock No. 682360, are required per in-line holder.

The recommended coupling nut torque is 10 to 20 in-Ib.

Standards Supervisor Unit Director
John Shipek Darnell Cola



Seattle City Light Standard Number: 6857 . 07

MATERIAL STANDARD Superseding: August 25, 2014
Fuse Holders, Rejection-Type, In-Line, Non-Breakaway, Waterproof, Effective Date: January 8, 2015
Crimp-Terminal Page: 2 of 3

3. Industry Standards

Fast-acting fuses shall meet the applicable requirements of the following industry
standard and its amendment:

UL Standard 4248-4 - Underwriters Laboratories Inc., Fuseholders - Part 4: Class CC,
February 28, 2007

4. Requirements

Rejection-type fuse holders shall have the following attributes:

UL Type: 4248-4
Voltage: 600 V
Amperage: Upto 30 A
Waterproof Rating: IPX7
Terminal Style: Copper crimp
Rejection Feature: Yes

Rejection-type fuse holders shall be in-line, single-pole, non-breakaway type.

Rejection-type fuse holders shall be designed to accept fuses measuring 13/32 x 1-1/2
(diameter x length, in) with rejection feature.

5. Tests and Test Reports

Data that establishes compliance with the requirements of UL 4248-4 and this material
standard shall be provided upon request.

6. Marking
Each fuse holder shall be permanently marked with the following:

Manufacturer's name or symbol
Manufacturer's catalog number

Voltage rating

Ampere rating

UL (or other approved agency) recognition.

7. Packaging

Fuse holders shall be packaged to prevent damage during shipping, handling, and
inside storage.

8. Issuance
EA
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Seattle City Light Standard Number: 685707

MATERIAL STANDARD Superseding: August 25, 2014
Fuse Holders, Rejection-Type, In-Line, Non-Breakaway, Waterproof, Effective Date: January 8, 2015
Crimp-Terminal Page: 30f3

9. Approved Manufacturers

Catalog Numbers

Loadside Lineside

Terminal Terminal Cooper Mersen (formerly
Stock No. (AWG) (AWG) Bussman Ferraz Shawmut) Littelfuse
013518 #12 - #8 #6 - FEC-11-21 LEC-AB
013519 #6 #6 - FEC-21-21 LEC-BB
013520 #6 #2 - - LEC-BD
013521 #2 #2 - - LEC-DD

10. References

SCL Material Standard 6855.55; “Fuse, Rejection-Type, Fast-Acting, Current-Limiting,
600 Volt”

SCL Material Standard 6857.05; “Fuse Holders, In-Line, Water-Resistant, and
Insulating Boots”

11. Sources

Chao, Yaochiem; SCL Standards Engineer, subject matter expert and originator of
6857.07 (yaochiem.chao@seattle.gov)

Datasheet 2130; Cooper Bussmann; 2012

Hewitt, Al; Cooper Bussmann Field Application Engineer and subject matter expert
for 6857.07

Littelfuse Powr-Gard Blocks and Holders Datasheet; In-Line Watertight Fuse Holders,
revision 01//24/14

Mersen 600 Volt In-Line Fuse Holders Datasheet; FEB, FEC, FEX, FEY, revision 2014
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Seattle City Light

MATERIAL STANDARD

standard number: 6857 . 10

superseding: January 8, 2010
effective date: December 14, 2010
page: 1 of 1

FUSE HOLDERS, PANEL-MOUNT, 250 VOLT

. Scope

This material standard covers the requirements for
250 V rated, single-pole, panel-mount fuse holders.

This material standard applies to the following
Seattle City Light Stock Number:

Stock Voltage for Fuses Measuring
Number Rating,V  diameter x length, in
682348 250 1/4 x 1-1/4

. 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.

. Attributes

Panel-mount fuse holders shall be Underwriters
Laboratories Inc. (UL) or other approved agency
recognized.

Panel-mount fuse holders shall be suitable for
installation in panels up to 5/16-inch thick.

Panel-mount fuse holders shall have a maximum
current rating of 30 A.

Panel-mount fuse holders shall feature:
e Thermoplastic body, cap, and nut
e Bayonet-type knob
e Vibration resistance

e Tin-plated brass, quick-connect/solder type
terminals

. Tests and Test Reports

Data that establishes compliance with the requirements

of this material standard shall be provided upon
request.

standards coordinator

standards manager

U fé gf‘/( W (‘7410&
John Shipek John Shipek

Marking

Each panel-mount fuse holder shall be permanently
marked with:

e Manufacturer's name or symbol

e Manufacturer's catalog number

e Voltage rating

e Ampere rating

e UL (or other approved agency) recognition

Packaging
Panel-mount fuse holders shall be packaged to prevent

damage during shipping, handling, and storage.

Issuance
EA

Approved Manufacturers

Catalog Numbers
Stock
Number Bussman  Mersen Littlefuse
682348 HKP GPM-G -
. References

6855.65; “Fuse, Electronic, Small Dimension,
Glass”; Material Standard; SCL

Cooper Bussmann Full Line No.1007; 2007
Cooper Bussmann Data Sheet No. 2106

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of SCL Material
Standard 6857.10 (john.shipek@seattle .gov)

unit director

Pamela S. Johnson



standard number: 6857 . 15

Seattle City Light superseding: January 8, 2010
effective date: October 21, 2011
MATERIAL STANDARD page: 1 of 2

FUSE HOLDERS, BLOCK TYPE, NON-REJECTION, 600 VOLT

1. Scope Block type fuse holders shall have the following
This material standard covers the requirements for attributes:
600 volt rated, single- and three-pole, block type, )
non-rejection, fuse holders. Voltage rating, V 600
This material standard applies to the following Current rating, 30
Seattle City Light Stock Numbers: maximum, A
o Short-circuit withstand 10,000
Stock Description rating, A RMS symmetrical
Number .
- For fuses measuring, 13/32 x 1-1/2
012994  single-pole diameter x length, in
012995 three-pole Material thermoplastic
Terminal type box lu
2. Application yp g
Terminal wire range #6 to #14 AWG,

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.

copper only

. 4. Tests and Test Reports
Block type fuse holders may be mounted to a variety of P

flat surfaces. Refer to specific manufacturer's literature Data that establishes compliance with the requirements
for mounting hole drill patterns. of this material standard shall be provided upon
request.

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

rejection feature. Fuse holders with rejection feature 5. Marking

(UL Class CC) promote safety by preventing the Each block type fuse holder shall be permanently
insertion of low fault duty rated fuses in high fault duty marked with:

circuits. o Manufacturer's name or symbol

Block type fuse holders will accept the any of the fuses e Manufacturer's catalog number

cited in Material Standards 6855.35 and 6855.50. « Voltage rating

e Ampere rating

3. Attributes .
e UL (or other approved agency) recognition

Block type fuse holders shall be Underwriters
Laboratories Inc. (UL) or other approved agency

recognized.
standards coordinator standards supervisor unit director
; John Shipek q John Shipek Darnell Cola
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Seattle City Light standard number: 6857 15

superseding: January 8, 2010
MATERIAL STANDARD effective date: October 21, 2011
Fuse Holders, Block Type, Non-Rejection, 600 Volt page: 2 of 2

6. Packaging

Block type fuse holders shall be packaged to prevent
damage during shipping, handling, and storage.

7. Issuance
EA

8. Approved Manufacturers

Catalog Numbers

Stock o
Number Description | Bussman Mersen Littelfuse

012994 single-pole |BM6031B - -
012995 three-pole |BM6033B - -

9. References

6855.35; Fuse, Time-Delay, 125 Volt; Material
Standard; SCL

6855.50; Fuse, Fast-Acting, Current-Limiting, 600 Volt;
Material Standard; SCL

Cooper Bussmann Data Sheet No. 1104; dated
September 4, 2002
Cooper Bussmann Full Line Catalog No. 1007; 2007

Shipek, John; SCL Standards Engineer,
subject matter expert and originator of 6857.15
(john.shipek@seattle .gov)

UL Standard 248-4 - Underwriters Laboratories Inc.,
Low Voltage Fuses - Part 4: Class CC Fuses; January
1, 2000
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STANDARD NUMBER:  §862.0

SEATTLE CITY LIGHT PAGE: 101
DATE:
MATERIAL STANDARD REV: Feborms v 2008

BRACKET, TERMINATOR
(FOR PAT 1902, 1872, ALUMA FORM CS-820)

lﬁ\
2-3/8"
¥
4 8-
916" i N
Hole/ 7 3/16"
12" 8"
Designed for
Maximum of 140 Ib.
Working Load
|
Ry
| H\_/QMG" Hole
\\v\

~
"\;‘ 68620 tf
1 "

Terminator Brackets, shall be of the configuration and dimensions shown.

Material: The brackets shall be made of Merchant Quality, two-inch, steel channel that conforms to ASTM
A 29, Grade M1020. The channel shall weigh 2.32 pounds per foot.

Galvanizing: The brackets shall be hot-dipped galvanized after fabrication, in accordance with ASTM A 123
and in accordance with City Light Material Standard 7240.1.

Reference Specifications: ASTM A 29, Grade M1020, and ASTM A 123, latest revisions.
Stock Unit: EA

Stock Number: 686200

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

/mjf/m Chode, 3. Krofler e M}Ug
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Seattle City Light

MATERIAL STANDARD

standard number: 6862 01

superseding: May 21, 2000
effective date: June 27, 2008
page: 1 of 1

ADAPTER PLATE AND GASKET FOR SINGLE-PHASE G&W 1/C, 27 kV
TERMINATOR REPLACEMENT

Adapter Plate

Description: Seattle City Light (SCL) Shops made.

Application: Application for both the adapter plate
and gasket (686270). For conversion of G&W TR
180245R or W pothead to 600 ampere apparatus
bushing on 26 kV network transformers and other
apparatus. See Stock Catalog page 70-47 for more
information.

Stock No.: 686196
Stock Unit: EA

(6) 17/32" dia

S
O ] y

cut portions outside
of flanges

\
6-1/8" dia

<«——— 6-3/4" dia———>

———7-1/4" dia———>

Fabrication Notes:

1. "Flower Pot" bushing - Elastimold K1601-
T1 (SCL Stock No. 686434)

2. Fabricated from 1/2-inch 304 stainless steel
plate.

3. Weld all around stainless steel flange on
"flower pot" bushing well. While welding,
be sure to provide a heat sink!

4. Test weld with 3 Ibs. nitrogen pressure and
apply Leak Tec to test for leaks.

5. Package in plastic bag.

Adapter Plate Gasket

Description: Seattle City Light Shops made from
cork and synthetic rubber composition in 1/4-inch
sheets (SCL Stock No. 727714). Referto SCL
Material Standard 7276.9.

Application: Application for use with the adapter
plate left (686196).

Stock No.: 686270
Stock Unit: EA

provide (6) 9/16"
holes at 60°

4-3/16" dia
6-1/8" hole dia
bolt circle

7-1/4"
overall dia

standards coordinator standards supervisor unit director
John Shipek John Barnett Richard Kent
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Seattle City Light
MATERIAL STANDARD

standard number: 6862 10

superseding: 1ofl

effective date: September 30, 2003
page: July 29, 2008

STRAIGHT APPARATUS BUSHING WITH BOLTABLE ADAPTER PLATE
FOR 13 kV NETWORK TRANSFORMER

1. Application:

4.

For conversion of G & W pothead terminations to
straight 600 ampere apparatus bushing on 13 kV
network transformers and other apparatus. Used
with gasket Stock Number: 686386. See Stock
Catalog for further information.

Also for use with 26kV Network Transformers when
welding in adapter ring (Stock Number 686250,
Material Standard 6862.5).

Manufacture

2.1

2.2
2.3

2.4

2.5

2.6

2.7

600A straight apparatus bushing - SCL Stock
Number 686392 (Material Standard 6863.17),
Elastimold K650-T1.

Adapter plate, SCL Stock No. 686213

Reduce OD of welding flange embedded in
bushing to 3-3/4” to provide clearance at bolt
circle holes of boltable flange.

Weld all around stainless steel flange on
bushing. Be sure to provide a heat sink while
welding to prevent heat

damage to the epoxy bushing.

Test the weld for leaks in the shop test
fixture using Leak Tec with nitrogen at
3 Ibs. pressure.

Perform dielectric test: One minute at
150 percent of rated voltage.

Package in plastic bags.

Bushing with Adapter Plate:

Seattle City Light Shops Made
Stock Unit: EA
Stock Number: 686387

Adapter Plate only:

Seattle City Light Shops Made
Stock Unit: EA
Stock Number: 686213

STANDARDS COORDINATOR

T

o St e et o S

note 2.4

reduce outside
diameter of welding
flange, see note 2.3

]|| T

/

\— adapter plate,

600A straight
apparatus bushing

=l
=] 686387
—
7

Bushing with Adapter Plate

1/16"-0 + 1/64"
deep counterbore

STANDARDS SUPERVISOR

! 3-1/16" !

[e— 3-3/4" -0 + 1/16" —>

[ 4-3/4" £1/64" ————>

see note 2.2

made from 1/4"
type 304
stainless steel

furnish six (6)
7/16" holes

5-1/2"

686213

Adapter Plate Only

UNIT DIRECTOR

John Shipek John Barnett Pamela S. Johnson
! 4 - L/



STANDARD NUMBER:
SEATTLE CITY LIGHT PAGE-

MATERIAL STANDARD DATE

6862.2

lofl
January 10, 1980
September 18, 2000

GASKET FOR TERMINATOR ADAPTER PLATE

5/8" DIA., 22 HOLES\‘

|
|
+ + + Y + + + + +
|
. | .
11-1/2" o e + 77777777777 o
+ ‘ n
4-1/16" i n
$ + + + + + + + + +] 2
5/8" L—>3—7/16" AR R
| 6-7/8"
10-5/16"—=
~—13-3/4"———
~—14-3/8" =
- 28-3/4" -

For terminator adapter plates, Stock Numbers 686201, 686203, and 686209.

Material shall be as per City Light Material Standard 7276.9 (Stock No. 727714).

Gasket shall be one-piece construction.

Stock No. 686220

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR

UNIT DIRECTOR

fom o H oo Chode, . Srafle o
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standard number: 68623

Seattle City Light superseding: March 12, 2001

MATERIAL STANDARD effectiver;j;gz; lilcz)\;elmber 13, 2009

TERMINATOR ADAPTER PLATE TO REPLACE
3/C, 27-kV POTHEAD G&W TRA 3855C

/8" DiA. (16 HoLES)

NOTES:

1. Blind drill and tap 3/8" -16NC x 1/2" deep. Install 18, 3/8" -16NC x 1-1/2" bronze studs. Protect studs with Caplug®
or equal. Seat stud lightly. On terminator adapter plate (Stock #686205), use 18, 3/8" -16NC x 1-1/2" bronze studs
(Stock #012944). No bolt circle holes or studs required for "flower pot" bushing wells.

5/8-inch steel plate
Weld all around stainless steel flange on "flower pot" bushing well. While welding, be sure to provide heat sink.
Finish Coat:

4.1 Adapter Plate for PATR Terminators. Prime outside (stud side) with DuPont LF-1858S and paint with
black (Devoe Coatings Devguard 4308). Prime inside with epoxy primer (DuPont Corlar #824S) and paint with
epoxy white (Impron #508U).

4.2  Adapter Plate with "Flower Pot" Bushing Wells. Prime topside (well side) with DuPont LF-1858S and
paint black (Devoe Coatings Devguard 4308) and cover all welds, but do not coat the stainless steel surfaces.
Prime bottom side with epoxy primer (DuPont Corlar #824S) and paint with epoxy white (Impron 508U). Protect
"flower pot" bushings from contamination.

Stock Unit: EA

Adapter Bushing
Plate Stock # Termination Device Stock # "A" "B"
686202 PATR 1802 686482 4-3/8" 5-7/8"
686204 PATR 1873 686461 5-1/8" 6-5/8"
686205 Network 600 Amp BLR Bushing 687009 3-3/4" 4-3/4"
90° Straight 686387
686208 ASSY Flower Pot Bushing 3 EA 686434 2-5/8" Welded
Elastimold K1601-PC-T1

J
standards g}ordinato’r / standards manager , unit director
Quan Wang John Shipek Pam S. Johnson
_/
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standard number: 68624

Seattle City Light date: March 12, 2001

MATERIAL STANDARD Dace. N apqoer 13,2009

TERMINATOR ADAPTER PLATE
3/C, 34.5 KV POTHEAD G&W TRA 3925C

58" D14 (22 Hoves)

) — [ (more)
/%"
1) 2.
+ 1
5%
L O\ — 3.
NOTES

1. Blind drill 3/8"-1/2" deep, tap 3/8" -16NC. Install 3/8" -16NC x 1-1/2" bronze stud (18 required - Stock number
012944). No bolt circle holes or studs required for "flower pot" bushing wells.

5/8-inch steel plate
3.  Weld all around stainless steel flange on "flower pot" bushing well. While welding, be sure to provide a heat sink.
4. Finish coat:

4.1 Adapter Plate for PATR Terminators. Prime outside (stud side) with DuPont LF-1858S and paint with
black (Devoe Coatings Devguard 4308). Prime inside with epoxy primer (DuPont Corlar #824S) and paint with
epoxy white (Impron #508U).

4.2  Adapter Plate with "Flower Pot" Bushing Wells. Prime topside (well side) with DuPont LF-1858S and
paint black (Devoe Coatings Devguard 4308) and cover all welds, but do not coat the stainless steel surfaces.
Prime bottom side with epoxy primer (DuPont Corlar #824S) and paint with epoxy white (Impron 508U). Protect
"flower pot" bushings from contamination.

Stock Unit: EA

Adapter Plate Bushing
Stock # Termination Device Stock # "A" "B"
686201 PATR 1802 686482 4-3/8" 5-7/8"
686203 PATR 1873 686461 5-1/8" 6-5/8"
686209 ASSY | Flower Pot Bushing 3 EA 686434 2-5/8" -
Elastimold K1601-PC-T1

standards coordinato/ standards manager unit director

Qblan Wang q :John Shipek Pam S. Johnson
/
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standard number: 68625

Seattle City Light

superseding: September 10, 2001
MATERIAL STANDARD effective date: November 13, 2009
page: 1of2

WELD-IN ADAPTER RING AND GASKET FOR
13 kV PATR 1701 TERMINATOR REPLACEMENT

Also used to convert 26kV Network Transformers when welded onto terminal
chamber and using bushing Stock Number 686387.

Adapter Plate
Stock No.: 686250

MADE FROM MILD STEEL
PLATE OR TUBING

FURNISH 6 HOLES.
BLIND DRILL AND TAP
3/8"-16 NC, 1/2" DEEP

Install 6 each:

3/8" - 16NC x “L” bronze stud.
For Stock No. 687009, L =
2-3/8" (Stock No. 786600)
For Stock No. 686387, L =
1-1/2" (Stock No. 012944)

Seat studs lightly. [ 475" .
Locktite in place.
Protect studs with . 5.50° _

Caplug® or equal.

_1_

175" MIN. MACHINE SURFACE
l i 125 FINISH
I’ % 050" ¢ 70n

Application: For conversion of wiped lead pothead to straight 600 ampere bushing on 13 kV network transformers and other
apparatus. See Stock Catalog page 70-47 for gasket and bushing Stock Numbers.

7

standards coordinator / standards manager A unit diregtor
Quan Wang q John Shipek Pam S. Johnson
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Seattle City Light standard number: 68625

MATERIAL STANDARD superseding: September 10, 2001
Weld-In Adapter Ring and Gasket for 13 kV PATR 1701 effective date: November 13, 2009
Terminator Replacement page: 2of2

Gasket

Stock No.: 686386

For use with 686250 adapter plate shown on page 1.

N

4 -3/4” DIA BOLT CIRCLE
3-1/2" INSIDE DIA

5-9/16" OVERALL DIA PROVIDE (8) 7/16" HOLES

Material: Cork & Synthetic (Buna N) Rubber Composition: 3/16", C.L. Stock no.: 727687
Material Standard: 7276.9

Stock Unit: EA

Application: For both the adapter plate and gasket. For conversion of PATR 1701 pothead to 600 ampere
apparatus bushing on 13 kV network transformers and other apparatus. See Stock Catalog page 70-47 for more
information.
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SEATTLE CITY LIGHT STANDARD NUMBER: 6862.6
PAGE: 1o0of3

MATERIAL STANDARD DATE: March 19, 1986

REV:  September 30, 2003

BUSHING, ADAPTER PLATE AND GASKET
FOR 26 kV SINGLE-PHASE G&W PATR 1802 TERMINATOR REPLACEMENT

BUSHING WITH ADAPTER PLATE

Notes:
1. 600A straight apparatus bushing - C.L. Stock
No. 686392 (Material Standard 6863.1),
Elastimold K650-T1.
| ] (s UX@ |

2. Adapter plate, C. L. Stock No. 686282 (see
page 2).

3. Reduce O. D. of welding flange embedded in
bushing to 3-3/4” to provide clearance at bolt
circle holes of boltable flange.

4. Weld all around stainless steel flange on
bushing, Be sure to provide a heat sink while
welding to prevent heat damage to the epoxy

O, bushing.

5. Test the weld for leaks in the shop test fixture
using Leak Tec with nitrogen at 3 Ibs. pressure.

6. Perform dielectric test: One minute at 150
percent of rated voltage.

7. Package in plastic bags with gasket.
68626a.tif

City Light Shops Made
Stock Unit: EA
Stock Number: 686273

Application: For conversion of G & W PATR 1802 pothead terminations to straight 600 ampere apparatus
bushing on 26 kV network transformers and other apparatus. Used with gasket Stock Number: 686281.
See Stock Catalog for further information.

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

fomdtlom | Gl 3 Sl | Al | Yoo P
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SEATTLE CITY LIGHT STANDARD NUMBER: 6862.6
MATERIAL STANDARD PAGE: Pagezols

ADAPTER PLATE FOR 26 kV SINGLE-PHASE
G&W PATR 1802 TERMINATOR REPLACEMENT

ADAPTER PLATE ONLY

) MADE FROM 1/4"
6 TYPE 304
STAINLESS STEEL

FURNISH SIX
7/16" HOLES

A il -
!
!
{
!
!
!
3-3/4" f} -
0+ 1/16" |
1
!
l
|
!
{
Y |
cuT / =
PORTIONS
OUTSIDE [
OF FLANGES

/
1/16" - 0 +1/64" DEEP
COUNTERBORE
5-7/8" >

A

6-7/8"

68626b.tif
Stock Unit: EA
Stock Number: 686282
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SEATTLE CITY LIGHT STANDARD NUMBER: 6862.6
MATERIAL STANDARD PAGE: Pagesols

GASKET FOR 26 kV SINGLE-PHASE
G&W PATR 1802 TERMINATOR REPLACEMENT

GASKET ONLY

PUNCH SIX 7/18"

HOLES AT 60° \

5-7/8" HOLE DIA.
BOLT CIRCLE

xG-?lS" OVERALL DIA.

3-1/2" DIA.

686260c.tif

Stock Unit: EA
Gasket Stock Number: 686281

Gasket Material:

1/4” thick cork and synthetic rubber (Buna N)
composition.

Composition C.L. Stock Number: 727714.
Material Standard: 7276.9

103




TANDARD

SEATTLE CITY LIGHT S MUMBER: 16(E)3f612.7

MATERIAL STANDARD DATE, Sugust 28,1985
REV:

GASKETS, SILICONE SPONGE RUBBER

17/8i
x3-1/8"

Fig. 2
Fig. 1

7/8"
@3/ 16"

Fig. 3

Scope: Silicone sponge rubber gaskets of the configurations shown are intended to be used on pole-
type transformers where the gasket will be outdoors on a pole exposed to the sun, wind, rain, ozone,
corona, and air pollutants.

The gaskets will be used to fill gaps between the bird guard and the porcelain high-voltage bushing.

Material: The gaskets shall be cut from stabilized soft-density closed-cell silicone sponge rubber
meeting the requirements of ASTM D 1056. The material shall be Groendyk 7910 or equal.
Physical Characteristics:

= Compression Set: maximum 35% after 22 hours

= Color: Gray o o i N
- Finish: Fabric impression, both Percent Elongation: 350% minimum on 1/8
sides samples

= Tensile Strength: 75 psi minimum on 1/8" samples
Temperature Range: -30° F to 450° F (-17° C to
230° C)

= Flame Resistance: 1-1/2" flame vertical for 12
seconds

= Water Absorption: 10% maximum
= Compression/Deflection: 2 to 6 psi

Fabrication: The gaskets shall be die cut with the following tolerances:
0.05” on 1/2” material

. T T ~ Maximum
; Lo y» Dish 0.03” on 1/4” material
I . | orBow 0.01” on 1/8” material
\ 7
N\ L / + 1/16" maximum tolerance on dimensions,
out-of-round, and concentricity.
Stock Number| Fig. Number 0.D. In. 1.D. In. Thickness, In.
686236 1 3-1/8 1-7/8 1/2
686235 1 3-1/8 1-7/8 1/4
686234 1 3-1/8 1-7/8 1/8
ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR
omd H oo Chodz, . Hraffe- Bt | [focstin fug
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SEATTLE CITY LIGHT STANDARD 9999.9

Page 2 of 2
MATERIAL STANDARD NUMBER: PAGE: ' %9
686233 2 1-7/8 1-1/4 1/2
686232 2 1-7/8 1-1/4 1/4
686231 2 1-7/8 1-1/4 1/8

Since Figure 2 gaskets can be made from the center punching of Figure 1, gaskets are most
economical when ordered in equal quantities of Figures 1 and 2 (for the same material thickness).
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SEATTLE CITY LIGHT STANDARD NUmper: 08602.8
MATERIAL STANDARD DASE,  Fobruary 23, 1089

REV: October 21, 1996

ADAPTER RING & GASKET
for 90° APPARATUS BUSHING
on 13 kV NETWORK TRANSFORMER

MADE FROM 1/4"
TYPE 304 STAINLESS
STEEL

FURNISH SIX
7/16" +1/32" HOLES

’&—3-27/64""’1 /64"4)\

e 4-3/4" +1/64" ———————— P>

- 5-3/4" +1/16" >

Application: For conversion of G & W pothead to 90°, 600 ampere apparatus bushing on 13
kV network transformers and other apparatus. See also Stock Catalog page 70-47. 90°
apparatus bushing Stock Number is 687009.

Stock Unit: Each
Adapter Ring Stock Number: 686280
Gasket Stock Number: 686386

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

femdHorm | Chodes d. Yolfpe | 2t e ?W

106




SEATTLE CITY LIGHT STANDARD NUmper: 0862.9
MATERIAL STANDARD DATE. April2, 1996

REV: June 12, 1996

ADAPTER PLATE

FOR 90° APPARATUS BUSHING
(26 kV NETWORK TRANSFORMER)

MADE FROM 1/4"
TYPE 304
STAINLESS STEEL

FURNISH SIX
7/16" + 1/32" HOLES

-
3-27/64" + 1/64" "

- 5-7/8"+1/64" ———— [

| el 6-7/8" + 1/16" —

68629a.psd

Application: For conversion of G & W pothead to 90°, 600 ampere apparatus bushing on 26 kV network
transformers and other apparatus. See Stock Catalog page 70-47 for gasket & 90° apparatus bushing Stock
Numbers.

Stock Unit: EA
Stock Number: 686283

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

JomdHorm | Chodes 3. W | St ?Wm
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SEATTLE CITY LIGHT

MATERIAL STANDARD

standard number: 6863 . 10

superseding: January 25, 2008
effective date: October 24, 2008
page: 1 of 2

COMPRESSION CONNECTORS, ALL-ALUMINUM TYPE

Scope

This material standard covers the requirements
for all-aluminum type compression connectors.

The requirements for bi-metallic compression
connectors, intended for use with 200 A separable
connectors, are specified in 6864.00. The
requirements for all-copper compression
connectors, intended for use with 900 A
separable connectors, are specified in 6863.30.

This material standard applies to the following
Seattle City Light Stock Numbers:

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 kemil compact
686351 350 kemil compressed
686362 500 kemil compact
010135 500 kcmil compressed
686349 750 kemil compact
686359 750 kemil compressed
686398 1000 kemil compact
010136 1000 kemil compressed

2. 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.

standards coordinator

standards supervisor

Application, continued

All-aluminum compression connectors can be
used with either aluminum or copper conductor
cable.

For cable technical data, refer to E6-1.0/NGE-70.

Industry Standards

Compression connectors shall meet the
applicable requirements of the following industry
standard:

ANSI C119.4-2004 — American National
Standard for Electric Connectors — Connectors
for Use Between Aluminum-to-Aluminum or
Aluminum-to-Copper Conductors

Detailed Requirements

Compression connectors shall be designed and
fabricated for use with the 125 kV and 150 kV BIL,
deadbreak separable connector dielectric
components specified in Material Standards
6863.15 and 6863.25 respectively.

Compression connectors shall accommodate
conductor according to Section 9, below.

Compression connectors shall be all-aluminum,
and tin-plated.

Compression connectors shall be current Class A,
as defined in ANSI C119.4.

Compression connectors shall be tensile strength
Class 3, minimum tension (or better), as defined
in ANSI C119.4.

Compression connector shall be highly conductive
aluminum.

Compression connector barrel shall be pre-filled
with oxide inhibitor.

Compression connector barrel ends shall be
capped or sealed to protect the oxide inhibitor
from contamination.

unit director

q : John Shipek q : f John Shipek % mmnson
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Seattle City Light
MATERIAL STANDARD

Compression Connectors, All-Aluminum Type

standard number

superseding
effective date

page:

6863.10

: January 25, 2008

October 24, 2008
2 of 2

4. Detailed Requirements, continued 6.

Each compression connector shall be provided
with tool type, die number, and number of crimps
information for:

Burndy

Kearney

Alcoa

Thomas & Betts (T&B)
EEI reference

5. Marking

Each compression connector shall be

Packaging

Compression connectors shall be packaged to
prevent damage during shipping.

Each shipping container shall be legibly marked
with the following information:

Manufacturer's identification

Product description

Quantity contained

Seattle City Light's Purchase Order Number
Seattle City Light's Stock Number

Shipping container weight shall not exceed 50

permanently marked with: pounds.

Manufacturer's name

Manufacturer’'s catalog number 7. Issuance

Conductor types and sizes (ranges) EA

Die number

8. Approved Manufacturers
Manufacturers’ Catalog Numbers
Stock Cooper Power Richards Thomas & Betts
Number Systems Manufacturing Co. (Elastimold) Conductor
686375 CC6A12U P6AL-8 03700230 #1 AWG compressed
1/0 AWG solid

686377 CC6A13U P6AL-9 03700240 2/0 AWG compact
686376 CC6A14U P6AL-10 03700250 2/0 AWG compressed
686378 CC6A15U P6AL-11 03700260 3/0 AWG compressed
686369 CC6A16U P6AL-12 03700270 4/0 AWG compressed
686366 CC6A18U P6AL-14 03700290 350 kcmil compact
686351 CC6A19U P6AL-15 03700300 350 kemil compressed
686362 CC6A21U P6AL-17 03700320 500 kcmil compact
010135 CC6A22U P6AL-18 03700330 500 kemil compressed
686349 CC6A24U P6AL-21 03700360 750 kemil compact
686359 CC6A25U P6AL-23 03700380 750 kemil compressed
686398 CC6A26U P6AL-26 03700400 1000 kemil compact
010136 CC6A27U P6AL-28 03700410 1000 kcmil compressed

9. References

6863.15; “Separable Connector Dielectric Components, 125 kV BIL, Deadbreak”; Material Standards; SCL
6863.25; “Separable Connector Dielectric Components, 150 kV BIL, Deadbreak”; Material Standards; SCL
6863.30; “Compression Connectors, All-Copper Type”; Material Standards; SCL
6864.00; “Compression Connectors, Bi-Metallic Type, for 200 A Elbows”; 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
PG-CA-0506; Cable Accessories for 5 kV-35 kV Distribution Systems, Product Selection Guide; Elastimold
Shipek, John; SCL Standards Engineer, subject matter expert and originator of 6863.10 (john.shipek@seattle.gov)
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Seattle City Light

Standard Number: 6863 15

Superseding: December 12, 2014

MATERIAL STANDARD e e 1o 2o

Separable Connector, Deadbreak,
Dielectric Components, 125 kV BIL

1. Scope

Standards Coordinator
Robin Byun

Lopin Byon

This standard covers the requirements for 125 kV BIL, deadbreak, separable connector
dielectric components. Separable connector dielectric components consist of T-bodies,
and cable adapters.

The requirements for 125 kV BIL, deadbreak, straight line apparatus connector kits are
specified in SCL 6863.16.

The requirements for 600 A and 900 A compression connectors are specified in
SCL 6863.10 and 6863.30 respectively.

The requirements for 125 kV BIL, 600 A and 900 A junction boxes, plugs, miscellaneous
components and tools, and accessories are specified in SCL 6863.17 and
6863.37 respectively.

The requirements for 150 kV BIL, deadbreak, separable connector dielectric components
are specified in SCL 6863.25.

This standard applies to the following Seattle City Light stock numbers:

Cable Insulation OD

Stock No. Description Minimum Range (in)

686350 T-body -

686310 Cable adapter 0.640-0.820

686315 Cable adapter 0.760-0.950

686370 Cable adapter 0.850-1.050

686361 Cable adapter 0.980-1.180

686365 Cable adapter 1.090-1.310

686352 Cable adapter 1.180-1.465

686348 Cable adapter 1.370-1.630

686372 Cable adapter 1.515-1.780

010137 Cable adapter 1.725-1.935
Standards Supervisor Unit Director
John Shipek Darnell Cola



Seattle City Light

MATERIAL STANDARD

Standard Number: 6863 15

Superseding: December 12, 2014
Effective Date: March 17, 2015

Separable Connector, Deadbreak, Dielectric Components, 125 kV BIL Page: 2 of 4

2. 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.

The separable connectors specified in this material standard 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.

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.

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.

For cable technical data, refer to SCL 9660.04.

For cable specific information relating to the parts required to make-up a complete
separable connector, including jacket sealing and metallic shield adapters, refer
to U5-17.05.

3. Industry Standards

Separable connector dielectric components shall meet the applicable requirements of the
following industry standard:

IEEE 386-2006 — Standard for Separable Insulated Connector Systems for Power
Distribution Systems Above 600 V

4. Detailed Requirements

Separable connector dielectric components shall have the following electrical ratings and
attributes:
Voltage class 25 kV
Maximum voltage rating (ph-g) 8.3 kV RMS (delta systems)
15.2 kV RMS (grounded wye systems)
BIL 125 kV crest
Continuous current rating 600 A RMS (with all-aluminum compression connector)
900 A RMS (with all-copper compression connector)
Short-time current rating 25 kA RMS, symmetrical
IEEE 386 interface Figure 11

Each separable connector T-body shall be provided with assembly instructions.

Cable adapters shall be designed and fabricated for use with the 125 kV BIL T-body
specified in this standard.
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5. Testing

Separable connector dielectric components shall be tested according to the requirements
of IEEE 386, Section 7.

Test results shall be provided upon request.

6. Design Changes

Manufacturer shall inform Seattle City Light in writing of all design changes that could
affect the product's understood or published capabilities.

7. Marking

Separable connector dielectric components shall be marked according to the
requirements of IEEE 386, Section 6.1.

8. Packaging

Separable connector dielectric components shall be packaged to prevent damage and/or
contamination during shipping, handling, and storage.

Each shipping container shall be legibly marked with the following information:

Manufacturer's identification

Product description

Quantity contained

Seattle City Light's purchase order number
Seattle City Light's stock number.

Shipping container weight shall not exceed 50 pounds.

9. Issuance

EA

10. Approved Manufacturers

Manufacturer Catalog No.

Cable Insulation OD  Cooper Power Richards Thomas & Betts

Stock No. Description Minimum Range (in)  Systems Manufacturing Co. (Elastimold)
686350 T-body - DT625 62LCNO K655BLRN
686310 Cable adapter 0.640-0.820 CA625AB P625CA-F 655CA-F
686315 Cable adapter 0.760-0.950 CAB25CC P625CA-G 655CA-G
686370 Cable adapter 0.850-1.050 CAB25CC P625CA-H 655CA-H
686361 Cable adapter 0.980-1.180 CA625DD P625CA-J 655CA-J
686365 Cable adapter 1.090-1.310 CAB25EE P625CA-K 655CA-K
686352 Cable adapter 1.180-1.465 CAB25EE P625CA-L 655CA-L
686348 Cable adapter 1.370-1.630 CA625GG P625CA-M 655CA-M
686372 Cable adapter 1.515-1.780 CA625HH P625CA-N 655CA-N

010137 Cable adapter 1.725-1.935 CA625JJ P625CA-P 655CA-P
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11. References

SCL Construction Guideline U5-17.05; “Separable Connector (T-Body), 125 kV BIL,
Deadbreak”

SCL Design Standard 9660.04; “Properties of Medium Voltage Cables”
SCL Material Standard 6863.10; “Compression Connectors, All-Aluminum Type”

SCL Material Standard 6863.16; “Separable Connector, Deadbreak, Straight Line
Apparatus Connector Kits, 125 kV BIL”

SCL Material Standard 6863.17; “Separable Connector Accessories, 125 kV BIL, 600 A”

SCL Material Standard 6863.25; “Separable Connector, Deadbreak, Dielectric
Components, 150 kV BIL”

SCL Material Standard 6863.30; “Compression Connectors, All-Copper Type”
SCL Material Standard 6863.37; “Separable Connector Accessories, 125 kV BIL, 900 A”

12. Sources

B100-02024; “Components Master Catalog, 5 kV-35 kV Electrical Distribution Systems,
Specifiers Guide,” Cooper Power Systems

PG-CA-0506; “Cable Accessories for 5 kV-35 kV Distribution Systems, Product Selection
Guide”; Thomas & Betts (Elastimold)

Shipek, John; SCL Standards Engineer, subject matter expert and originator of 6863.15
(john.shipek@seattle.gov)
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page:

SEPARABLE CONNECTOR, BOLTED TYPE, DEADBREAK,
CABLE JOINT PARTS AND KITS, 600 A, 125 KV BIL

Stock
Scope Number Description Page
This material standard covers the requirements for 687429 Housing kit
125 kV BIL, 600 A, bolted, deadbreak, cable joint kits,
straight cable-to-apparatus connector kits, insulating 013075 3-way bus (only) 4
caps with bails, cable adapter retaining rings and 013076 4-way bus (only) 4
special tools. 687430  H joint kit 4
Connector systems of this type are known within S
Seattle City Light as modular systems. Straight 687431 Y joint kit 4
cable-to-apparatus connectors are sometimes 687437 Straight cable-to-apparatus connector kit 4
refe_rred to as SQB connectors, where SOB stands for 687435 Insulating cap with bail 5
straight-on-bushing. S
Cable joint parts consist of housings, bolts, flat 687604 Cable adapter retaining ring, #1 AWG 5
. - compressed conductor
washers, Belleville washers, insulated bus bars,
straight receptacle adapters, and cable adapter none Cable adapter retaining ring, 2/0 AWG 5
retaining rings. compressed conductor
Compression lugs and cable adapters are outside the 687606 Cable adapter retaining ring, 3/0 AWG 5
scope of this standard, but required to make a compressed conductor
complete connection. For selection information, refer - . .
to Material Standard 6863.10 for 600 A compression 687610 S;gleaigig;e(;ur;tgrmmg fing, 350 kemil 5
connectors and Material Standard 6863.15 for 125 kV P
BIL cable adapters. 687612 Cable adapter retaining ring, 500 kcmil 5
Jacket sealing and metallic shield adapters are also compact conductor
outside the scope of this standard. For more none Cable adapter retaining ring, 500 kcmil 6
information regarding the installation of straight cable- compressed conductor
to-apparatus connection kits, refer to Construction S .
S 687614 Cable adapter retaining ring, 750 kemil 6
Guidelines NSP-320 and NSP-321. compact conductor
This Material Standard applies to the following Seattle o .
City Light Stock Numbers: 687615 Cable adapter retaining ring, 1000 kcmil 6
compressed conductor
687490 Assembly/disassembly tool
012856 Assembly/disassembly tool

standards coordinator

q John Shipek q
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Cable Joint Parts and Kits, 600 A, 125 kV BIL

2. 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.

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 specified in this
standard 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.

The connectors specified in this material standard 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

For cable technical data, refer to E6-1.0/NGE-70.

3. Industry Standards

Bolted cable joints shall meet the applicable
requirements of either one of the following industry
standards:

IEEE 386-2006 — Standard for Separable
Insulated Connector Systems for Power
Distribution Systems Above 600 V

IEEE 404-2006 - Standard for Extruded and
Laminated Dielectric Shielded Cable Joints Rated
2500 V to 500 000 V

4. Detailed Requirements

Bushing interfaces shall meet the applicable
requirements of IEEE 386 and have the following
electrical ratings and attributes:

voltage class 25 kv
maximum voltage 8.3 kV RMS
rating (ph-g) (delta systems)
15.2 kV RMS
(grounded WYE systems)
BIL 125 kV crest

continuous current rating 600 A RMS
short-time current rating 25 kA RMS, symmetrical
IEEE 386 interface Figure 11
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Bolted cable joints shall have the following electrical
ratings and attributes:

voltage class 25 kv

voltage rating (ph-ph) 25 kV RMS
(grounded WYE systems)

voltage rating (ph-g) 15.2 kV RMS
(grounded WYE systems)
BIL 125 kV crest

continuous current rating 600 A RMS

short-time current rating 25 kA RMS, symmetrical

Bolted cable joint kits (H or Y joint kits) shall
include:

Straight receptacle housings (quantity
appropriate for number of ways)

Insulated bus

Bolts, flat washers, Belleville washers
(quantity appropriate for number of ways)

Silicone lubricant
Vent rod
Instruction sheet

Each insulated bus bar shall be provided with a test
point with cap.

Straight cable-to-apparatus connector kits shall
include:

Straight receptacle housing (with shipping
cap each end)

Bushing converter
Contact adapter
Brass bolt (5/8-11, specialized socket head)

Loctite 271, thread locker, single application
package

Stainless steel bolt (5/8-11 x 1-1/2), flat
washer, Belleville washer

Silicone lubricant, single application package
Vent rod
Instruction sheet

Cable adapter retaining rings shall be marked with
the intended conductor size or an application code
(manufacturer shall provide Seattle City Light with a
legend, if an application code is employed.)

Testing

Bushing interfaces shall be tested according to the
requirements of IEEE 386, Section 7.

Bolted cable joints shall be tested according to the
requirements of IEEE 386, Section 7, or IEEE 404,
Section 7.

Test results shall be provided upon request.
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10.

Design Changes

Manufacturer shall inform Seattle City Light in writing
of all design changes that could affect the product's
understood or published capabilities.

Marking

Bushing interfaces shall be marked according to the
requirements of IEEE 386, Section 6.1.

Bolted cable joints shall be marked according to the
requirements of IEEE 386, Section 6.1, or IEEE 404,

8.
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Packaging, continued

Each individual package shall be marked with the
following information:

Manufacturer's identification
Product description

Each shipping container shall be legibly
marked with the following information:

Manufacturer's identification

August 19, 2008

Section 6.1.
Packaging

Bolted cable joint parts and kits shall be individually

packaged in heavy duty, clear plastic bags or

cardboard boxes, as appropriate for their size and 9.
weight, to prevent damage and/or contamination

during shipping, handling, and storage.

Approved Manufacturers

Stock Number:

Description:

Application:

Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Richards Manufacturing Co.

Stock Number:
Description:

Application:

Richards Manufacturing Co.

Product description
Quantity contained

Seattle City Light's Purchase Order Number

Issuance
EA

687429

Housing Kkit, includes bolt and
washers

For adding a primary cable to an
existing insulated bus with at least
one unused way. Additional parts
are required to complete the
connection.

P625JS1

K655Y-BSR

013075
3-way bus (only)

For building a Y-joint when housings
and bolt kits will be obtained
elsewhere.

P625JY0

013076
4-way bus (only)

For building a H-joint when
housings and bolt kits will be
obtained elsewhere.

P625JHO
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10. Approved Manufacturers, continued

Stock Number:
Description:

Application:

Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:

Description:

Application:

Richards Manufacturing Co.
Thomas & Betts (Elastimold)

687430

H joint kit vent rods

For joining four primary
cables through a single,
insulated bus. Additional
parts are required to
complete the connection.

P625JH2
K656CH-HP

W)
W)
v

687431

Y joint kit

For joining three primary
cables through a single,
insulated bus. Additional

parts are required to
complete the connection.

P625JY2
K656CY-HP

687437

Straight cable-to-
apparatus connector kit

For connecting primary
cable inline to an IEEE 386,
600 A, apparatus bushing.
Additional parts are required
to complete the connection.

P625SRA1
K655-BSR
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10. Approved Manufacturers, continued

Stock Number: 687435
Description: Insulating cap, with bail
Application: An accessory device designed to electrically

insulate, electrically shield, and mechanically seal
an unused way of an insulated bus.

Richards Manufacturing Co. P625JIC
Thomas & Betts (Elastimold) K655YDR

Stock Number: 687604
Description: Cable adapter retaining ring
Application: To secure the cable adapter within a bolted cable

joint. For #1 AWG compressed conductor.

Richards Manufacturing Co. P6JR-8
Thomas & Betts (Elastimold) 650ARR-230 (part stamped 10)

Stock Number: none
Description: Cable adapter retaining ring
Application: To secure the cable adapter within a bolted cable photo not available

joint. For 2/0 AWG compressed conductor.

Richards Manufacturing Co. P6JR-10
Thomas & Betts (Elastimold) 650ARR-250

Stock Number: 687606
Description: Cable adapter retaining ring
Application: To secure the cable adapter within a bolted cable

joint. For 3/0 AWG compressed conductor.

Richards Manufacturing Co. P6JR-11
Thomas & Betts (Elastimold) 650ARR-260 (part stamped 1)

Stock Number: 687610
Description: Cable adapter retaining ring -
Application: To secure the cable adapter within a bolted cable ij( % .
joint. For 350 kcmil compact conductor. \{ -
Richards Manufacturing Co. P6JR-14 J —

Thomas & Betts (Elastimold) 650ARR-290 (part stamped 3)

Stock Number: 687612
Description: Cable adapter retaining ring
Application: To secure the cable adapter within a bolted cable

joint. For 500 kemil compact conductor.

Richards Manufacturing Co. P6JR-17
Thomas & Betts (Elastimold) 650ARR-320 (part stamped 4)
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Stock Number:
Description:

Application:

Richards Manufacturing Co.

Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Richards Manufacturing Co.

standard number: 6863 16

superseding: August 19, 2008

10. Approved Manufacturers, continued

none
Cable adapter retaining ring

To secure the cable adapter within a bolted
cable joint. For 500 kcmil compressed
conductor.

P6JR-18
650ARR-330

687614
Cable adapter retaining ring

To secure the cable adapter within a
bolted cable joint. For 750 kemil compact
conductor.

P6JR-21
650ARR-360 (part stamped 6)

687615
Cable adapter retaining ring

To secure the cable adapter within a
bolted cable joint. For 1000 kcmil compressed
conductor.

P6JR-28
650ARR-410 (part stamped 8)

687490
Assembly/disassembly tool, lever drive type

Recommended for ease of
assembly/disassembly of receptacle to insulated
bus bar.

600YADT

012856
Assembly/disassembly tool, worm gear type

Recommended for ease of
assembly/disassembly of receptacle to insulated
bus bar.

P6JAT3
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11. References

6863.10; “Compression Connectors, All-Aluminum Type”;
Material Standards; SCL

6863.15; “Separable Connector, Deadbreak, Dielectric
Components, 125 kV BIL"; Material Standards; SCL

E6-1.0/NGE-70; “Properties of Medium Voltage Cables”;
Construction Guidelines; SCL

NSP-320; “Deadbreak Straight Line Connector 600 Amp,
13 kV and 26 kV”; Construction Guidelines SCL

NSP-321; “25 kV 600 Amp, Straight Receptacle
Installation Instructions”; Construction Guidelines; SCL

PG-CA-0506; Cable Accessories for 5 kV-35 kV Distribution
Systems, Product Selection Guide; Thomas & Betts
(Elastimold)

Shipek, John; SCL Standards Engineer, subject matter
expert and originator of 6863.16 (john.shipek@seattle.gov)
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ACCESSORIES, SEPARABLE CONNECTOR, 600 A,
125 kv BIL, DEADBREAK

1. Scope Stock No. Description Page

This standard covers the requirements for 600 A, 686396 Threaded stud 4
125 kV BIL, deadbreak, separable connector

accessories, such as multi-way junction boxes (J- 686353 Connecting plug with one 5
boxes), parking bushings, extension bushings, loose stud

apparatus bushings, wells, plugs, caps, threaded 686356 Insulated plug with test point 5
studs, and special tools. cap

The requirements for 125 kV BIL, deadbreak, 686357 Insulated plug with test point 5
separable connector dielectric components are cap and one loose stud

specified in SCL 6863.15. .
013461 Loadbreak reducing tap plug 5

The requirements for 125 kV BIL, deadbreak, with one loose stud
straight cable-to-apparatus connector kits are .
specified in SCL 6863.16. 686355 Deadbreak reducing tap plug

686354 Deadbreak reducing tap plug

The requirements for 600 A, 150 kV BIL, )
with one loose stud

deadbreak, separable connector accessories

are specified in SCL 6863.27. 686363 Reducing tap well with one 6
The requirements for 900 A, 125 kV BIL, loose stud
deadbreak, separable connector accessories 686380 Bushing extender with one 6
are specified in SCL 6863.37. loose stud
This standard applies to the following Seattle 686379 Insulated cap with test point 6
City Light Stock Numbers: and one stud
686382 Insulated parking bushing 7
Stock No. Description Page 686394 Integral bushing with 2-15/16 7
686383 Multi-way junction (J-Box), 3 inch shank
three-bushing 686392 Integral bushing with 8-9/16 7
686384 Multi-way junction (J-Box), 3 inch shank
four-bushing 686393 Integral bushing with 18 inch 8
012285 Multi-way junction (J-Box), 4 shank
three-bushing, cast resin 686399 In-air bushing with 8-1/2 inch 8
012286 Multi-way junction (J-Box), 4 shank
four-bushing, cast resin 686397 Boot and collars

686358 Spanner wrench

Standards Coordinator Standards Supervisor Unit Director
John Shipek John Shipek Darnell Cola

q {gq ( q{g,a;( ol G4
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2. Application

The cable accessories specified in this standard
are intended to be used in conjunction with 125 kV
BIL, deadbreak separable connector dielectric
components (T-bodies and cable adapters),

SCL 6863.15, to construct complete 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.

3. Industry Standards

Separable connectors (elbows) accessories shall
meet the applicable requirements of the following

industry standard:

IEEE 386-2006 — Standard for Separable
Insulated Connector Systems for Power
Distribution Systems Above 600 V

General Requirements

600 A interfaces shall have the following electrical

ratings and attributes:

voltage class

maximum voltage
rating (ph-g)

BIL

continuous current
rating

short-time current
rating

IEEE 386 interface

25 kv
15.2 kV RMS

125 kV crest
600 A RMS

25 kA RMS,
symmetrical

Figure 11

200 A loadbreak interfaces shall have the
following electrical ratings and attributes:

voltage class

maximum voltage
rating (ph-g)

BIL

continuous current
rating

short-time current
rating

IEEE 386 interface

25 kv
15.2 kV RMS

125 kV crest
200 A RMS

10 kA RMS,
symmetrical

Figure 7

200 A deadbreak interfaces shall have the
following electrical ratings and attributes:

voltage class

maximum voltage
rating (ph-g)
BIL

continuous current
rating

short-time current
rating

IEEE 386 interface

25 kV
15.2 kV RMS

125 kV crest
200 A RMS

10 kA RMS,
symmetrical

Figure 4

200 A bushing well interfaces shall have the
following electrical ratings and attributes:

voltage class

maximum voltage
rating (ph-g)
BIL

continuous current
rating

short-time current

15, 25, and 35 kV
21.1 kV RMS

150 kV crest
200 A RMS

10 kA RMS,

rating symmetrical

IEEE 386 interface Figure 3

Brackets and mounting hardware shall be stainless
steel or other corrosion-proof alloy. Galvanized parts
are not acceptable.

Multi-way junction boxes shall be provided with
adjustable angle mounting brackets.

Any accessory that requires permanent grounding
shall be equipped with a connector for attaching a
#2 AWG, bare, stranded copper grounding
conductor.

Insulated caps shall be provided with grounding tab
for the purpose of attaching a drain wire lead.

For the purposes of this Material Standard, parking
stands designed for use with Elastimold type 160
grounding and insulated parking bushings shall be
designated type 160PS. Parking stands of this
design have a nominal horizontal opening of 2
inches. IEEE 386 does not provide specifications for
160PS parking stands.

Figure 4.1, type 160PS parking stand
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5. Testing

Separable connector (elbow) accessories shall be
tested according to the requirements of IEEE 386,
Section 7.

6. Design Changes

Manufacturer shall inform Seattle City Light in
writing of all design changes that could affect the
product's understood or published capabilities.

7. Marking

Separable connector (elbow) accessories shall be
marked according to the requirements of IEEE 386,
Section 6.1.

8. Packaging

Separable connector (elbow) accessories shall be
individually packaged in heavy duty, clear plastic
bags or cardboard boxes, as appropriate for their
size and weight, to prevent damage and/or
contamination during shipping, handling, and
storage.

10. Approved Manufacturers

Stock Number:

Description:

686383

Multi-way junction (J-Box), three-

8.

Packaging, continued
Each individual package shall be marked with the
following information:

= Manufacturer's identification

= Product description
Each shipping container shall be legibly marked
with the following information:

= Manufacturer's identification

= Product description

= Quantity contained

= Seattle City Light's Purchase Order Number
= Seattle City Light's Stock Number

9. Issuance
EA

bushing, with type 160PS parking

stand each end.

Application:

Cooper Power Systems DJ625A3B

Richards Manufacturing Co. P625JD43B

Thomas & Betts (Elastimold) K650J3-U
Stock Number: 686384

Description:

An accessory device with three
interconnected bushings. Center-to-
center spacing is four inches.

Multi-way junction (J-Box), four-

bushing, with type 160PS parking

stand each end.

Application:

Cooper Power Systems DJ625A4B
Richards Manufacturing Co. P625JD44B
Thomas & Betts (Elastimold) K650J4-U

An accessory device with four
interconnected bushings. Center-to-
center spacing is four inches.
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10. Approved Manufacturers, continued

Stock Number: 012285

Description: 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.

Cooper Power Systems (formerly JBI25C3BSPS
Patton & Cooke)

Richards Manufacturing Co. -
Thomas & Betts (Elastimold) -

Stock Number: 012286

Description: 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.

Cooper Power Systems (formerly JBI25C4BSPS
Patton & Cooke)

Richards Manufacturing Co. -
Thomas & Betts (Elastimold) -

Stock Number: 686396
Description: Threaded stud, 5/8 inch, aluminum R
Application: For replacement purposes if original

threaded stud is lost or damaged.
This part is only appropriate for 600 A
rated connector systems.

Cooper Power Systems STUD-A
Richards Manufacturing Co. P625HIP-STUD
Thomas & Betts (Elastimold) 650SA
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10.

Approved Manufacturers, continued

Stock Number:

Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:

Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.

Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

686353

Connecting plug with one loose
stud

A connector that provides two in-line
bushing interfaces.

DCP625AS
P625CP-LS
K650CPS

-

-

686356
Insulated plug with test point cap

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.

DIP625A
P625HIP
K650BIP

686357

Insulated plug with test point cap
and one loose stud

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.

DIP625AS
P625HIP-LS
K650BIPS

A

Loadbreak reducing tap plug with one loose stud

013461

An accessory device designed for
the transition of a 600 A deadbreak
system to a 200 A loadbreak system.
Intended for installation on the back
of an existing T-body to provide a
200 A interface for testing and
grounding.

BLRTP625AS
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10. Approved Manufacturers, continued

Stock Number:
Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:

Description:

Application:

Cooper Power Systems

Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:

Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

686355
Deadbreak reducing tap plug

An accessory device designed for
the transition of a 600 A deadbreak
system to a 200 A deadbreak
system. Requires stud.

P625RTP
K650RTP

686354

Deadbreak reducing tap plug with
one loose stud

An accessory device designed for the
transition of a 600 A deadbreak

system to a 200 A deadbreak
system.

P625RTP-LS
K650RTPS

686363

Reducing tap well with one loose
stud

A connector that provides a transition
from a 600 A elbow to a 200 A
bushing well.

P625RTW-LS
K650RTWS

686380

Bushing extender with one loose
stud

A connector that provides two in-line
elbow interfaces.

DBE625S
P625BE

K655BE o>
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10. Approved Manufacturers, continued

Stock Number:

Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:

Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:

Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

686379

Insulated cap with test point and one
stud. Stud may be loose or
permanent.

An accessory device designed to
electrically insulate, electrically shield,
and mechanically seal a bushing
insert or integral bushing.

DPC625
P625IC
K656DR

686382

Insulated parking bushing, type
160PS

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.

ISB625A
P6251PB
K650SOP

686394

Integral bushing with 2-15/16 inch
shank

An apparatus bushing designed for
use with another connector
component, such as an elbow.
Requires stud. For sidewall, under oil
mounting.

P625AB-3
K650S1
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10. Approved Manufacturers, continued

Stock Number:

Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)
Stock Number:
Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:

Description:

Application:
Central Maloney
Cooper Power Systems
Elliot
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

686392

Integral bushing with 8-9/16 inch
shank

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.

P625AB-9

K650T1

686393

Integral bushing with 18 inch shank

An apparatus bushing designed for use with another connector
component, such as an elbow. Requires stud.
For CS transformers.

K650L18-CS458

686399
In-air bushing with 8-1/2 inch shank
Apparatus bushing
70-2522-53

1201-6 with 1902-CR-4A2F
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11.

12.

10. Approved Manufacturers, continued

Stock Number: 686397
Description: Boot and collars
Application: To allow in-air application of 8-9/16

inch shank, integral bushing, Stock
Number 686392.

Cooper Power Systems -

Richards Manufacturing Co. - /..,-“f'. ; u. .
Thomas & Betts (Elastimold) 600BC @ v

‘

Stock Number: 686358
Description: Spanner wrench
Application: Used to install connecting plugs,

deadbreak reducing tap plugs, and
reducing tap wells.

Cooper Power Systems -

Richards Manufacturing Co. P6SW
Thomas & Betts (Elastimold) 600SW
References

SCL Material Standard 6863.15; “Separable Connector, Deadbreak, Dielectric Components, 125 kV BIL”

SCL Material Standard 6863.16; “Separable Connector, Bolted Type, Deadbreak, Cable Joint Parts and Kits,
125 kV BIL; 600 A”

SCL Material Standard 6863.27; “Accessories, Separable Connector, 600 A, 150 kV BIL, Deadbreak”
SCL Material Standard 6863.37; “Accessories, Separable Connector, 900 A, 125 kV BIL, Deadbreak”

Sources

B100-02024; Components Master Catalog; 5 kV-35 kV Electrical Distribution Systems, Specifiers Guide; Cooper Power
Systems

Components & Protective Equipment UD (Underground Distribution) Manual; Cooper Power Systems; 1993

PG-CA-0506; Cable Accessories for 5 kV-35 kV Distribution Systems, Product Selection Guide; Thomas & Betts
(Elastimold)

Shipek, John; SCL Standards Engineer, subject matter expert and originator of 6863.17 (john.shipek@seattle.gov)
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Standard Number: 6863 . 25

Seattle City Light Superseding: May 27, 2008

MATERIAL STANDARD Effectivep[;agtg:: f%ﬁ‘)tgmber 28, 2015

SEPARABLE CONNECTOR, DEADBREAK,
DIELECTRIC COMPONENTS, 150 KV BIL

adapter

1. Scope

. . . Cable Insulation
This material standard covers the requirements for Stock OD Minimum

150 kV BIL, deadbreak, separable connector Number Description Range, in.
dielectric components. Separable connector !
dielectric components consist of T-bodies, and 687060 T-body -
cable adapters. 687019  Cable adapter  0.875-0.985
The requirements for 600 A and 900 A 687020 Cable adapter 1.220-1.375
compression connectors are specified in Material : :
Standards 6863.10 and 6863.30 respectively. 687025 Cable adapter 1.285-1.395
The requirements for 150 kV BIL, 600 A connecting 687028 Cable adapter 1.485-1.595
and insulating plugs are specified in Material )
Standards 6863.27. 150 kV BIL, multi-way junction 687030 Cable adapter 1.575-1.685
boxes (J-boxes) are non-stock items. 687035 Cable adapter 1.665-1.780
The requirements for 125 kV BIL, deadbreak,
separable connector dielectric components are
specified in Material Standard 6863.15.
This Material Standard applies to the following
Seattle City Light Stock Numbers:

Standards Coordinator Standards Supervisor Unit Director

John Shipek John Shipek Darnell Cola
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2. 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.

The separable connectors specified in this material
standard 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

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.

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.

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.

For cable technical data, refer to 9660.04.

For cable specific information relating to the parts
required to make-up a complete separable
connector, including jacket sealing and metallic
shield adapters, refer to U5-17.10.

3. Industry Standards

Separable connector dielectric components shall
meet the applicable requirements of the following
industry standard:

IEEE 386-2006 — Standard for Separable
Insulated Connector Systems for Power
Distribution Systems Above 600 V

Detailed Requirements

Separable connector dielectric components shall
have the following electrical ratings and attributes:

voltage class 35 kv

maximum voltage 21.1 kV RMS

rating (ph-g) ((grounded WYE
systems)

BIL 150 kV crest

continuous current 600 A RMS (with all-

rating aluminum compression
connector)

900 A RMS (with all-
copper compression
connector)

short-time current 25 kA RMS, symmetrical
rating

IEEE 386 interface  Figure 13

Each separable connector T-body shall be provided
with assembly instructions.

Cable adapters shall be designed and fabricated for
use with the 150 kV BIL T-body specified in this
material standard.

Cable adapters shall meet the dimensional
requirements specified in Section 10.

Testing

Separable connector dielectric components shall be
tested according to the requirements of IEEE 386,
Section 7.

Test results shall be provided upon request.

Design Changes

Manufacturer shall inform Seattle City Light in
writing of all design changes that could affect the
product's understood or published capabilities.

Marking

Separable connector dielectric components shall be
marked according to the requirements of IEEE 386,
Section 6.1.
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Separable Connector, Deadbreak, Dielectric Components, Superseding: May 27, 2008

150 kV BIL Effective Date: September 28, 2015
8. Packaging

10.

11.

12.

Separable connector dielectric components shall be packaged to prevent damage and/or contamination during
shipping, handling, and storage.

Each shipping container shall be legibly marked with the following information:
Manufacturer's identification
Product description
Quantity contained
Seattle City Light's Purchase Order Number
Seattle City Light's Stock Number

Issuance

EA

Approved Manufacturers

Cable Manufacturers’ Catalog Numbers

Insulation OD
Stock Minimum Cooper Power Richards Thomas & Betts
Number Description Range, in. Systems Manufacturing Co. (Elastimold)
687060 T-body - DT635 P63LCNO K755BLRN
687019 Cable adapter 0.875-0.985 CA635D P635CA-H 755CA-H
687020 Cable adapter 1.220-1.375 CA635K P635CA-L 755CA-L
687025 Cable adapter 1.285-1.395 CA635L P635CA-L 755CA-L
687028 Cable adapter 1.485-1.595 CA635N P635CA-M 755CA-M
687030 Cable adapter 1.575-1.685 CA635Q P635CA-N 755CA-N
687035 Cable adapter 1.665-1.780 CA635R P635CA-N 755CA-N

Note: Refer to Construction Guideline U5-17.10 for selecting the best cable adapter for a given cable.

References
SCL Design Standard 9660.04; “Properties of Medium Voltage Cables”

SCL Material Standard 6863.10; “Compression Connectors, All-Aluminum Type”

SCL Material Standard 6863.15; “Separable Connector, Deadbreak, Dielectric Components, 125 kV BIL”
SCL Material Standard 6863.27; “Accessories, Separable Connector, 600 A, 150 kV BIL, Deadbreak”
SCL Material Standard 6863.30; “Compression Connectors, All-Copper Type”

SCL Construction Guideline U5-17.10; “Separable Connector (T-Body), 150 kV BIL, Deadbreak”

Sources

B100-02024; Components Master Catalog; 5 kV-35 kV Electrical Distribution Systems, Specifiers Guide; Cooper
Power Systems

Components & Protective Equipment UD (Underground Distribution) Manual; Cooper Power Systems; 1993

PG-CA-0506; Cable Accessories for 5 kV-35 kV Distribution Systems, Product Selection Guide; Thomas & Betts
(Elastimold)

Shipek, John; SCL Standards Supervisor, subject matter expert, and originator of 6863.25 (john.shipek@seattle.gov)
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Standard Number: 6863 . 27

Superseding: June 19, 2014
Effective Date: June 11, 2015
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1.

Standards Coordinator
John Shipek

ACCESSORIES, SEPARABLE CONNECTOR,
600 A, 150 kV BIL, DEADBREAK

Scope

This standard covers the requirements for 600 A,
150 kV BIL, deadbreak, separable connector
accessories, such as connecting and insulating
plugs and caps. 150 kV BIL, multi-way junction
boxes (J-boxes) are non-stock items.

The requirements for 150 kV BIL, deadbreak,
separable connector dielectric components are
specified in SCL 6863.25.

The requirements for 600 A, 125 kV BIL,
deadbreak, separable connector accessories are
specified in SCL 6863.17.

This standard applies to the following Seattle City
Light Stock Numbers:

Stock
Number Description

687260 Connecting plug with one stud

687270 Insulated plug with test point
cap

687280 Insulated plug with test point
cap and one loose stud

687340 Insulated cap

Application

The cable accessories specified in this standard
are intended to be used in conjunction with 150 kV
BIL, deadbreak separable connector dielectric
components (T-bodies and cable adapters),

SCL 6863.25, to construct complete connector
systems.

John Shipek

Qrtdtpd

Standards Supervisor

Industry Standards

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.

Separable connectors (elbows) shall meet the
applicable requirements of the following industry
standard:

IEEE 386-2006 — Standard for Separable

Insulated Connector Systems for Power

Distribution Systems Above 600 V
General Requirements

600 A interfaces shall have the following electrical
ratings and attributes:

voltage class 35 kV

maximum voltage rating (ph-g) 21.1 kV RMS

BIL 150 KV crest
continuous current rating 600 A RMS
short-time current rating 25 kA RMS,
symmetrical
IEEE 386 interface Figure 13

Insulated caps shall be provided with grounding tab
for the purpose of attaching a drain wire lead.

Unit Director
Darnell Cola
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5. Testing

Separable connector (elbow) accessories shall be
tested according to the requirements of IEEE 386,
Section 7.

6. Design Changes

Manufacturer shall inform Seattle City Light in
writing of all design changes that could affect the
product's understood or published capabilities.

7. Marking

Separable connector (elbow) accessories shall be
marked according to the requirements of IEEE 386,
Section 6.1.

8. Packaging

Separable connector (elbow) accessories shall be
individually packaged in heavy duty, clear plastic
bags or cardboard boxes, as appropriate for their
size and weight, to prevent damage and/or
contamination during shipping, handling, and
storage.

10. Approved Manufacturers

Stock Number: 687260

Description:
Application:
bushing interfaces.
Cooper Power Systems DCP635AS
Richards Manufacturing Co. P635CP-LS
Thomas & Betts (Elastimold) 750CPS
Stock Number: 687270

Description:

Application:

Cooper Power Systems DIP635A
Richards Manufacturing Co. P635HIP
Thomas & Betts (Elastimold) 750BIP

134

8.

Connecting plug with one stud

A connector that provides two in-line

Insulated plug with test point cap

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.

Packaging, continued

Each individual package shall be marked with the
following information:

Manufacturer's identification
Product description

Each shipping container shall be legibly marked
with the following information:

Manufacturer's identification

Product description

Quantity contained

Seattle City Light's Purchase Order Number
Seattle City Light's Stock Number

Issuance

EA

=
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10. Approved Manufacturers, continued

Stock Number: 687280

Description: 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.

Cooper Power Systems (formerly

Patton & Cooke) DIP635AS
Richards Manufacturing Co. P635HIP-S
Thomas & Betts (Elastimold) 750BIPS
Stock Number: 687340 (no longer available

for purchase)
Description: 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.

Cooper Power Systems (formerly
Patton & Cooke) -

Richards Manufacturing Co. -
Thomas & Betts (Elastimold) -

11. References
SCL Material Standard 6863.25; “Separable Connector, Deadbreak, Dielectric Components, 150 kV BIL”
SCL Material Standard 6864.17; “Accessories, Separable Connector (Elbow), 200 A, 125 kV BIL, Deadbreak”
12. Sources

B100-02024; Components Master Catalog; 5 kV-35 kV Electrical Distribution Systems, Specifiers Guide; Cooper
Power Systems

Components & Protective Equipment UD (Underground Distribution) Manual; Cooper Power Systems; 1993
PG-CA-0506; Cable Accessories for 5 kV-35 kV Distribution Systems, Product Selection Guide; Elastimold
Shipek, John; SCL Standards Engineer, subject matter expert and originator of 6863.27 (john.shipek@seattle.gov)
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COMPRESSION CONNECTORS, ALL-COPPER TYPE

1. Scope

This material standard covers the requirements for
all copper-type compression connectors.

The requirements for bi-metallic, compression
connectors, intended for use with 200 A separable
connectors, are specified in 6864.00. The
requirements for all-aluminum compression
connectors, intended for use with 600 A separable
connectors, are specified in 6863.10.

This material standard applies to the following
Seattle City Light Stock Numbers:

Stock Number  Conductor

686913 #1 AWG compressed
686914 3/0 AWG compressed
686916 350 kemil compact
686917 500 kemil compact
686918 500 kcmil compressed
686919 750 kemil compact
686920 1000 kemil compact
012128 1000 kemil compressed
. 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
6863.15 and 6863.25, respectively.

. Application, continued

All-copper compression connectors can only be
used with copper conductor cable; all-copper
compression connectors shall not be used with
aluminum conductor cable.

For cable technical data, refer to 9660.04.

. Industry Standards

Compression connectors shall meet the applicable
requirements of the following industry standard:

ANSI C119.4-2004 — American National
Standard for Electric Connectors — Connectors
for Use Between Aluminum-to-Aluminum or
Aluminum-to-Copper Conductors

. Detailed Requirements

Compression connectors shall be designed and
fabricated for use with the 125 kV and 150 kV BIL,
deadbreak separable connector dielectric
components specified in Material Standards
6863.15 and 6863.25 respectively.

Compression connectors shall accommodate
conductor according to Section 8, below.

Compression connectors shall be all-copper and
tin-plated.

Compression connectors shall be current Class A,
as defined in ANSI C119.4.

Compression connectors shall be tensile strength
Class 3, minimum tension (or better), as defined in
ANSI C119.4.

standards coordinator standards manager

q John Shipek q John Shipek
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Compression Connectors, All-Copper Type

standard number:

superseding:
effective date:
page:

6863.30

January 25, 2008
May 14, 2010
2 of 2

4. Detailed Requirements, continued

Each compression connector shall be provided with

tool type, die number, and number of crimps
information for:

Alcoa

Burndy

EEI reference
Kearney

Thomas & Betts (T&B)

5. Marking

6. Packaging

Compression connectors shall be packaged to
prevent damage during shipping.

Each shipping container shall be legibly marked
with the following information:

Manufacturer's identification

Product description
Quantity contained

Seattle City Light's Purchase Order Number
Seattle City Light's Stock Number

. Shipping container weight shall not exceed 50
Each compression connector shall be permanently pping 9

marked with: pounds.

Manufacturer's name 7. Issuance

Manufacturer’s catalog number EA

Conductor types and sizes (ranges)

Die number

8. Approved Manufacturers
Manufacturers’ Catalog Numbers

Stock Cooper Power Richards Thomas & Betts
Number Systems Manufacturing Co. (Elastimold) Conductor
686913 CcC6C62U P9CU-8 03702-230 #1 AWG compressed
686914 CCeC65U PIOCU-11 03702-260 3/0 AWG compressed
686916 Cce6C68U PI9CU-14 03702-290 350 kemil compact
686917 CC6C71U PI9CU-17 03702-320 500 kemil compact
686918 CC6C72U POCU-18 03702-330 500 kcmil compressed
686919 CCeC74U PI9CU-21 03702-360 750 kemil compact
686920 CCe6C76U P9CU-26 03702-400 1000 kemil compact
012128 CCe6C77U P9CU-28 03702-410 1000 kcmil compressed

9. References B100-02024; Components Master Catalog, 5 kV-35

kV Electrical Distribution Systems, Specifiers Guide;

6863.10; “Compression Connectors All-Aluminum
Cooper Power Systems

Type”; Material Standard; SCL

RMC-HVC-0708; High Voltage Product Catalog;
Richards Manufacturing Co.

6863.15; “Separable Connector Dielectric
Components, 125 kV BIL, Deadbreak”; Material
Standard; SCL

6863.25; “Separable Connector Dielectric
Components, 150 kV BIL, Deadbreak”; Material
Standard; SCL

6864.00; “Compression Connectors Bi-Metallic
Type, for 200 A Elbows”; Material Standard; SCL

9660.04; “Properties of Medium Voltage Cables;
Design Standard; SCL

PG-CA-0506; Cable Accessories for 5 kV-35 kV
Distribution Systems, Product Selection Guide;
Elastimold

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of 6863.30
(john.shipek@seattle.gov)
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SEPARABLE CONNECTOR, DEADBREAK,
COOPER POWER SYSTEMS T-OP II, KITS, 900 A, 125 KV BIL

1. Scope

This material standard covers the requirements for
Cooper Power Systems, 900 A, 125 kV BIL, T-OP I,
deadbreak, separable connector system Kkits. Kits
are cable specific and include a T-body with test
point, test point cap, cable adapter, threaded copper
stud, copper compression connector, and an
insulated cap for the 200 A bushing.

This Material Standard applies to the following
Seattle City Light Stock Numbers:
Stock
Number Description
686223  T-OP Il kit for 28 kV, 1/0 AWG cable
012486  T-OP Il kit for 28 kV, 500 kcmil cable
686226 T-OP Il kit for 28 kV, 750 kcmil cable

686227 Combined operating, test, and torque
tool

686228 5/16-inch T-wrench

2. Application

A separable connector (elbow) is a fully insulated
and shielded system for terminating and electrically
connecting an insulated power cable to electrical

standards coordinator

standards manager

Deadhreak Apparetus oo
>

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 specified in this material
standard are intended for use on the following three-
phase, 60 Hz system: 26.4 kV, 4-wire, solidly-
grounded, wye-connected.

A T-OP Il separable connector may be used where
a 200 A interface is required for testing, grounding,
or overvoltage protection.

A T-OP Il separable connector has an alignment
segment and internal rotating nut feature in the
loadbreak reducing tap plug which, along with the
extended length stud, eliminates cross threading
and ensures proper torgue.

For cable technical data, refer to E6-1.0/NGE-70.

Industry Standards

T-OP Il separable connectors shall meet the
applicable requirements of the following industry
standard:

IEEE 386-2006 — Standard for Separable
Insulated Connector Systems for Power
Distribution Systems Above 600 V

unit director

> p L’f%«/{,&r S
John Shipek John Shipek Pamela S. Johnson
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Seattle City Light
MATERIAL STANDARD

Separable Connector, Deadbreak, Cooper Power Systems T-OP lI, Kits,

900 A, 125 kV BIL

4.

Detailed Requirements 6.

600 A interfaces shall have the following electrical
ratings and attributes:

voltage class 25 kv
maximum voltage 15.2 kV RMS 7.
rating (ph-g)
BIL 125 kV crest
continuous current 900 A RMS (with
rating included all-copper
compression connector) 8.
short-time current 25 kA RMS,
rating symmetrical

IEEE 386 interface Figure 11

200 A loadbreak interfaces shall have the following
electrical ratings and attributes:

voltage class 25 kv

maximum voltage rating 15.2 kV RMS

(ph-9)

maximum voltage rating 15.2/26.3 kV

(ph-g/ph-ph) RMS

BIL 125 kV crest

continuous current rating 200 A RMS

short-time current rating 10 KA RMS,

symmetrical

IEEE 386 interface Figure 7
Each T-OP Il separable connector kit shall
consist of:

T-body with test point and cap 10,

Cable adapter

Copper compression connector

Extended length, T-OP Il threaded copper stud
200 A, loadbreak reducing tap plug (LRTP)
Insulated cap

Silicon lubricant

Assembly instructions

Insulated caps shall be provided with grounding tab
for the purpose of attaching a drain wire lead.

Testing

T-OP Il separable connectors shall be tested
according to the requirements of IEEE 386,
Section 7.

Test results shall be provided upon request.
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Design Changes

Manufacturer shall inform Seattle City Light in writing
of all design changes that could affect the product's
understood or published capabilities.

Marking

T-OP Il separable connectors shall be marked
according to the requirements of IEEE 386, Section
6.1.

Packaging

T-OP Il separable connectors shall be individually
packaged in heavy duty, clear plastic bags or
cardboard boxes.

Each individual package shall be marked with the
following information:

Manufacturer's identification

Product description

Each shipping container shall be legibly marked with
the following information:

Manufacturer's identification

Product description

Quantity contained

Seattle City Light's Purchase Order Number
Seattle City Light's Stock Number

Issuance

EA
Approved Manufacturers

Stock Number: 686223

Description: T-OP |l separable connector kit
for 1/0 AWG

Application: 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

Cooper TP625CC12TC photo not
Power available
Systems
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10. Approved Manufacturers, continued

11.

Stock Number:
Description:

Application:

Cooper Power Systems

Stock Number:
Description:

Application:

Cooper Power Systems

Stock Number:
Description:

Application:

Cooper Power Systems

Stock Number:
Description:

Application:

Cooper Power Systems

References

012486
T-OP |l separable connector kit for 500 kcmil

28 kV, 500 kemil compact stranded copper
cable, Stock Number 012100

TP625FF22TC

photo not available

686226
T-OP |l separable connector kit for 750 kcmil

28 kV, 750 kemil compact stranded copper
cable, Stock Number 012101

TP625HH24TC
;g,-:;;'?.

686227
Combined operating, test, and torque tool

Allows single hotstick operation of Cooper Power System T-OP Il. The tool is used
with a hotstick to test for circuit de-energization and to install and remove a 25 kV
Class loadbreak reducing tap plug (LRTP) equipped connector for an apparatus
tap. Tool is equipped with a molded EPDM rubber cap and torque limiter to allow
proper tool seating and gripping of the T-OP Il connector. It also ensures that the
connector has been properly torqued into the mating bushing.

OTTQ625

686228
5/16-inch T-Wrench

For installing loadbreak reducing tap plug
(LRTP) into Cooper Power Systems T-OP Il

TWRENCH

600-32; “Molded Rubber Products, 600 A 25 kV Class, T-OP Il Deadbreak Connector”; Cooper Power Systems; 2005
E6-1.0/NGE-70; “Properties of Medium Voltage Cables”; Construction Guideline; SCL
Shipek, John; SCL Standards Engineer, subject matter expert and originator of 6863.34 (john.shipek@seattle.gov)
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MATERIAL STANDARD SUPERSEDING: January 25, 2008

EFFECTIVE DATE: February 1, 2008

ACCESSORIES, SEPARABLE CONNECTOR,
900 A, 125 kV BIL, DEADBREAK

1. Scope 3. Industry Standards
This material standard covers the requirements for Separable connectors (elbows) shall meet the
900 A, 125 kV BIL, deadbreak, separable connector applicable requirements of the following industry
accessories, such as apparatus bushings, plugs, standard:

caps, wells, and threaded studs. IEEE 386-2006 — Standard for Separable Insulated

The requirements for 125 kV BIL, deadbreak, Connector Systems for Power Distribution Systems
separable connector dielectric components are Above 600 V

specified in Material Standard 6863.15. .

4. General Requirements
This material standard applies to the following ) ) .
Seattle City Light Stock Numbers: 900 A interfaces shall have the following electrical

ratings and attributes:

Stock
Number  Description Page voltage class 25 kv
686925 Threaded stud 2 maximum voltage rating 15.2 kV RMS
(ph-g)
686905 Connecting plug with one 2
loose stud BIL 125 kV crest
686910 Insulated plug with test 3 continuous current rating 900 A RMS
point cap short-time current rating 25 kA RMS,
686915 Reducing tap well 3 symmetrical
686900 Integral bushing 3 IEEE 386 interface Figure 11
2. Application 200 A bushing well interfaces shall have the

The cable accessories specified in this standard are following electrical ratings and attributes:

intended to be used in conjunction with 125 kV BIL,
deadbreak separable connector dielectric

; . voltage class 15, 25, and
components (T-bodies and cable adapters), Material 9 35 KV
Standard 6863.15, to construct complete connector
systems. maximum voltage rating 21.1 kV RMS

(ph-g)
Important Note: Some accessories are provided BIL 150 kV crest
with a stud. If an accessory is provided with the stud ) )
factory-installed, it should be considered permanent continuous current rating 200 A RMS
and not removable. short-time current rating 10 kA RMS,
symmetrical
IEEE 386 interface Figure 3
STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

QWJONW Shipek John Barnett Richard Kent
{
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4. General Requirements, continued

Any accessory that requires permanent grounding
shall be equipped with a connector for attaching a
#2 AWG, bare, stranded copper grounding
conductor.

Insulated caps shall be provided with grounding tab
for the purpose of attaching a drain wire lead.

5. Testing

Separable connector (elbow) accessories shall be
tested according to the requirements of IEEE 386,
Section 7.
Test results shall be provided upon request.

6. Design Changes

Manufacturer shall inform Seattle City Light in writing
of all design changes that could affect the product's
understood or published capabilities.

7. Marking

Separable connector (elbow) accessories shall be
marked according to the requirements of IEEE 386,
Section 6.1.

10. Approved Manufacturers

Stock Number: 686925
Description:

Application:

Threaded stud, 5/8-inch, copper

For replacement purposes if original
threaded stud is lost or damaged. This part
may be used for 600 or 900 A rated

connector systems.

Cooper Power Systems STUD-C
Richards Manufacturing Co.

Thomas & Betts (Elastimold) 675SA

Stock Number: 686905

Description:
Application:
interfaces.
Cooper Power Systems DCP625CS
Richards Manufacturing Co. P925CP-LS
Thomas & Betts (Elastimold) K675CPS

P925HIP-STUD

8. Packaging

Separable connector (elbow) accessories shall be
individually packaged in heavy duty, clear plastic
bags or cardboard boxes, as appropriate for their
size and weight, to prevent damage and/or
contamination during shipping, handling, and
storage.

Each individual package shall be marked with the
following information:

Manufacturer's identification

Product description
Each shipping container shall be legibly marked with
the following information:

Manufacturer's identification

Product description

Quantity contained

Seattle City Light's Purchase Order Number

Seattle City Light's Stock Number

9. Issuance
EA

Connecting plug with one loose copper stud

A connector that provides two in-line bushing
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10. Approved Manufacturers, continued

11.

Stock Number:

Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Richards Manufacturing Co.
Thomas & Betts (Elastimold)

References

686910

Insulated plug with test point cap and one
loose copper stud

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.

DIP625CS
P925HIP-LS
K675BIPS

686915
Reducing tap well

A connector that provides a transition from
a 600 A elbow to a 200 A bushing well.

K675RTW

686900
Integral bushing with 2-15/16 inch shank

An apparatus bushing designed for use
with another connector component, such a
an elbow. Requires copper stud. For
sidewall, under oil mounting.

K675S1

6863.15; “Separable Connector, Deadbreak, Dielectric Components, 125 kV BIL"; SCL Material Standard

B100-02024; Cooper Power Systems Components Master Catalog, 5 kV-35 kV Electrical Distribution Systems,

Specifiers Guide; Cooper Power Systems

PG-CA-0506; Elastimold Cable Accessories for 5 kV-35 kV Distribution Systems, Product Selection Guide; Thomas &

Betts (Elastimold)

Shipek, John; SCL Standards Engineer, subject matter expert and originator of SCL Material Standard 6863.37

(john.shipek@seattle.gov)
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SEATTLE CITY LIGHT

MATERIAL

STANDARD

STANDARD NUMBER:
PAGE:

DATE:

REV:

6863.5

1of2
June 12, 1985
June 24, 2002

APPARATUS BUSHING, 90 DEGREE, 600 AMPERE

Interface per

ANSI/IEEE Std. Aluminum ) )
386-1995 Fig. 11.\ e——6.25" £ 0.25
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- " ™\ 1 1 — ———
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8.5 i IO.1I3"
I 1
[ |
[
I 1
11
- Blind Drill and Tap
Y 68635 tif LM5/8" _ 117 1-1/4" Deep
ELEVATION VIEW
Figure 1
1. General

The bushing will be used to terminate XLPE power cable with separable connectors on the primary side of
network transformers. The bushing will be clamped into the terminal chamber with the lower end
submersed in oil and the outer end interfaced to terminate with 600 ampere deadbreak elbows and

components.
2. Ratings

A. For use on 25 kV class equipment.

B. BIL: 125kV.

C. Withstand: 42 kV, 60 Hz, 1 minute.
80 kV, D.C., 15 minutes.

D. Corona:19 kV extinction.

E. Current:600 amperes rms continuous.

F. Momentary: 40,000 amperes rms, asymmetrical, 12 cycles.
27,000 amperes, symmetrical, 4 seconds.

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

Choles 3. Shaffe

%W

I
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3. Construction
The bushing shall be constructed as shown in Figure 1. The current-carrying parts shall be aluminum.
The 5/8" x 11 NC stud on the bushing interface shall be made of aluminum and shall be removable.
The bushing interface shall be in accordance with ANSI/IEEE Standard 386-1995, Figure 11.

The bushing construction shall be capable of withstanding clamping forces of 14 ft-Ibs applied to six bolts
evenly spaced around a clamping ring. See Material Standard 6862.8 for clamping ring.

4. Data to be Submitted with Bid

Each bidder shall submit with his proposal all the data necessary to evaluate the item bid. The bidder shall
submit a description of any changes, additions or exceptions to the specifications that the bidder proposes,
together with reasons for departure. The drawings and data furnished must be in sufficient detail and clarity to
enable making a complete and positive check with the technical provisions of the specifications.

5. Data to be Furnished by Successful Bidder

The successful bidder shall supply with every shipment a certificate of compliance to include test results
verifying the ratings in Section 2 of this specification.

6. Receiving of Apparatus Bushings

All apparatus bushings may be X-rayed upon receipt by Seattle City Light. Any units found defective (voids,
foreign material, etc.,) will be rejected and the manufacturer shall replace the defective units at his expense.

Stock Unit: EA
Stock Number: 687009
Approved Manufacturer: Elliott Industries #1611-625L

Reference: ANSI C57.12.40, Figures 1 and 2
ANSI/IEEE Standard 386-1995, Figure 11
Seattle City Light Material Standard 6862.8
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SUPERSEDING: new
EFFECTIVE DATE: January 25, 2008

COMPRESSION CONNECTORS, BI-METALLIC TYPE,
FOR 200 A ELBOWS

1. Scope

This material standard covers the requirements
for bi-metallic (copper-top) type compression
connectors.

The requirements for all-aluminum compression
connectors, intended for use with 600 A separable
connectors, are specified in 6863.10. The
requirements for all-copper compression
connectors, intended for use with 900 A separable
connectors, are specified in 6863.30.

This material standard applies to the following
Seattle City Light Stock Numbers:

Stock
Number Conductor
686417 #1 AWG stranded,
1/0 AWG solid
686421 #2 AWG stranded,
#1 AWG solid
686424 #8 AWG stranded (Kerite)

2.  Application

Bi-metallic compression connectors are used to
make up 200 A loadbreak and 200 A deadbreak
separable connectors (elbows), Material
Standards 6864.05 and 6864.15 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

Application, continued

686442 or 686440, to terminate 27 kV, #8 AWG
copper cable (Kerite), Stock Number 623650.

For cable technical data, refer to E6-1.0/NGE-70.

Industry Standards

Compression connectors shall meet the
applicable requirements of the following industry
standard:

ANSI C119.4-2004 — American National
Standard for Electric Connectors — Connectors
for Use Between Aluminum-to-Aluminum or
Aluminum-to-Copper Conductors

Detailed Requirements

Compression connectors shall be designed and
fabricated to be used with 200 A loadbreak and
200 A deadbreak separable connectors (elbows),
Material Standards 6864.05 and 6864.15
respectively.

Compression connectors shall be bi-metallic, with
copper top.

Compression connectors shall be current Class A,
as defined in ANSI C119.4.

Compression connectors shall be tensile strength
Class 3, minimum tension (or better), as defined
in ANSI C119.4.

Compression connector barrel shall be highly
conductive aluminum.

Compression connector barrel shall be pre-filled
with oxide inhibitor.

Compression connector barrel ends shall be
capped or sealed to protect the oxide inhibitor
from contamination.

Compression connector shall accommodate
conductor according to Section 8, below.

STANDARDS GOORDINATOR

STANDARDS SUPERVISOR

UNIT DIRECTOR

E John Barnett %ar&m

Pz
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SEATTLE CITY LIGHT stanpArD NUMBER: ©6364.00

MATERIAL STANDARD PAGE: 2of2
] ) ] SUPERSEDING: new
Compression Connectors, Bi-Metallic Type, for 200 A Elbows EFFECTIVE DATE: January 25, 2008
4. Detailed Requirements, continued 6. Packaging
Each compression connector shall be provided Compression connectors shall be packaged to
with tool type, die number, and number of crimps prevent damage during shipping.

information for: Each shipping container shall be legibly marked

Burndy with the following information:
Kearney Manufacturer's identification
Alcoa Product description
Thomas & Betts (T&B) Quantity contained
EEl reference Seattle City Light's Purchase Order Number
Seattle City Light's Stock Number
5. Marking Shipping container weight shall not exceed 50
pounds.

Each compression connector shall be
permanently marked with:

Manufacturer's name 7. Issuance
Manufacturer’s catalog number EA
Conductor types and sizes (ranges)

Die number

8. Approved Manufacturers

Manufacturers’ Catalog Numbers

Cooper Power Thomas & Betts
Stock Number Systems (Elastimold) Conductor
686417 CC2CO05T 02500230 #1 AWG stranded
1/0 AWG solid
686421 ccaco4t 02500220 #2 AWG stranded
#1 AWG solid
686424 na 164LRC-4 #8 AWG stranded

9. References
6863.10; “Compression Connectors All-Aluminum Type; Material Standards; SCL
6863.30; “Compression Connectors, All-Copper Type; Material Standards; SCL
6864.15; “Separable Connector (Elbow), 200 A, Deadbreak; Material Standards; SCL
6864.05; “Separable Connector (Elbow), 200 A, Loadbreak; 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 Guideline; SCL
PG-CA-0506; Cable Accessories for 5 kV-35 kV Distribution Systems, Product Selection Guide; Elastimold
Shipek, John; SCL Standards Engineer, subject matter expert and originator of 6864.00 (john.shipek@seattle.gov)
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standard number
SEATTLE CITY LIGHT superseding

MATERIAL STANDARD effective dare:

page:

6864.03

July 24, 2001
March 25, 2011
1of1l

COVER, LOADBREAK ELBOW

0.07 MIN. THICKNESS 5/8" DIA |
HOOKSTICK HOLE I
3/4" MIN.
Ny f ) T 1
SECTION A-A o : 1 3.1/0 + 174"
L Fad ||
R T 13" MAX.
A A | (AT ] :' ;
LOADBREAK : : -1/4" + "
T T LOADEF , . 10-1/4" + 1/4
|| 6-3/4"+1/4"
(k212
¥ : «f3-1/4" D>
E i E 3 ‘ (MIN) \E Y Y Y

Covers for loadbreak elbows, of the configuration shown, are intended to aid in keeping the loadbreak elbow/bushing

interfaces free of dirt, mud, and other contaminants. Reasonable variations are acceptable.

Covers shall be made from PVC, polyethylene, or other plastic material suitable for use in underground vaults. The covers

may be fabricated from 3" PVC conduit.
Color: Black
Stock Unit: EA

Stock Approved Manufacturer
Number CMC
686467 CC-1928-1
standards coordinator standards supervisor / unit dirpctor

John Shipek q : John Shipek

Pamela S. Johnson
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1.

Seattle City Light

MATERIAL STANDARD

standard number: 686405

superseding: August 10, 2012
effective date: February 15, 2013
page: 1 of 3

SEPARABLE CONNECTOR (ELBOW), 200 A, LOADBREAK

Scope

This standard covers the requirements for 200 A,
loadbreak, separable connectors (elbows) kits.

The requirements for 200 A deadbreak elbows are
specified in Material Standard 6864.15.

This material standard applies to the following
Seattle City Light Stock Numbers:

Stock

Number Description

686445 Loadbreak elbow kit for 28 kV,
1/0 AWG cable

686442 Loadbreak elbow kit for 27 kV,
#8 AWG, Kerite cable

686423 Loadbreak probe

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.

standards coordinator

standards supervisor

The separable connectors specified in this material
standard are intended for use on the following three-
phase, 60 Hz systems:

26.4 kV, 4-wire, solidly-grounded, wye-connected
5 kV and below

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.

For cable technical data, refer to 9660.04.

For cable specific information relating to jacket
sealing and metallic shield adapters, refer to
U5-15.05.

Industry Standards

Separable connectors (elbows) shall meet the
applicable requirements of the following industry
standard:

IEEE 386-2006 — Standard for Separable
Insulated Connector Systems for Power
Distribution Systems Above 600 V

unit director

q John Shipek Q 9 John Shipek Darnell Cola
T T
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Separable Connector (Elbow), 200 A, Loadbreak

standard number: 686405

superseding: August 10, 2012
effective date: February 15, 2013
page: 2 of 3

4. Detailed Requirements

Separable connectors (elbows) shall have the
following electrical ratings and attributes:

voltage class 25 kv

maximum voltage rating 15.2 kV RMS

(ph-9)

maximum voltage rating 15.2/26.3 kV

(ph-g/ph-ph) RMS

BIL 125 kV crest

continuous current rating 200 A RMS

short-time current rating 10 kA RMS,
symmetrical

|IEEE 386, interface Figure 7

Separable connectors (elbows) shall have the
following features:

Test point with cap

Removable white band with centered black strip
as specified in IEEE 386, Section 6.1 e) 2) to
indicate both phase-to-ground and phase-to-
phase voltage ratings

Each separable connector (elbow) kits shall include:
Body

Compression connector (Stock Number 686445
only)

Loadbreak probe
Probe installation tool
Silicone lubricant
Instruction sheet

Compression connectors shall be bi-metallic, with
copper top and meet the requirements of Material
Standard 6864.00.

Separable connector (elbow) shall be designed for a
cable insulation shield cutback length of 6-7/8 in.
measured from the end of the installed compression
connector.

Figure 4, Cutback Length

150

Testing

Separable connectors (elbows) shall be tested
according to the requirements of IEEE 386,
Section 7.

Test results shall be provided upon request.

Design Changes

Manufacturer shall inform Seattle City Light in
writing of all design changes that could affect the
product's understood or published capabilities.

Marking

Separable connectors (elbows) shall be marked
according to the requirements of IEEE 386,
Section 6.1.

Optional color-coding as described in IEEE 386,
Section 6.1 f) is not required or desired.

Packaging

Separable connectors (elbows) shall be individually
packaged in heavy duty, clear plastic bags or
cardboard boxes.

Each individual package shall constitute a kit that
includes all of the parts cited in Section 4 of this
material standard.

Each individual package shall be marked with the
following information:

Manufacturer's identification
Product description

Each shipping container shall be legibly marked with
the following information:

Manufacturer's identification

Product description

Quantity contained

Seattle City Light's Purchase Order Number
Seattle City Light's Stock Number

Issuance

Unit: EA
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standard number: 686405

superseding: August 10, 2012
effective date: February 15, 2013
page: 3 of 3

10. Approved Manufacturers

Stock Number: 686445
Description: Loadbreak elbow kit
Application: 28 kV, 1/0 AWG solid

28 kV, 1/0 AWG solid

aluminum, bare CN cable, Stock No. 602025
aluminum, jacketed CN cable, Stock No. 012098

Cooper Power Systems LE225DDO05T
Thomas & Betts (Elastimold) 267LR-DD5230

Stock Number: 686442

Description: Loadbreak elbow kit

Application: 27 kV, #8 AWG copper Kerite cable, Stock Number 623650
Cooper Power Systems LE225AB00TX (quantities under 20)

LE225ABO0O0T (standard package of 20)

Stock Number: 686423

Description: loadbreak probe kit,

includes

probe, installation tool, silicone
lubricant, and instruction sheet

Application: For replacement of spent loadbreak
elbow probes of any make
Cooper Power Systems PK225 [P espe—— ‘
Thomas & Betts (Elastimold) 274LRF L ;

11. References

SCL 6864.00; “Compression Connectors, Bi-Metallic
Type, for 200 A Elbows;” Material Standard

SCL 6864.15; “Separable Connector (Elbow), 200A,
Deadbreak;” Material Standard

B100-02024; Cooper Power Systems Components
Master Catalog, 5 kV-35 kV Electrical Distribution
Systems, Specifiers Guide; Cooper Power Systems

SCL 9660.04; “Properties of Medium Voltage
Cables;” Design Standard

151

PG-CA-0506; Elastimold Cable Accessories for 5
kV-35 kV Distribution Systems, Product Selection
Guide; Thomas & Betts (Elastimold)

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of SCL Material
Standard 6864.05 (john.shipek@seattle.gov)

U5-15.05; “Separable Connector (Elbow), 200 A,
Loadbreak;” Construction Guideline; SCL
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PAGE: 10f6
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ACCESSORIES, SEPARABLE CONNECTOR (ELBOW),
200 A, 125 kV BIL, LOADBREAK

Scope

This material standard covers the requirements for
200 A, 125 kV BIL, loadbreak, separable connector
(elbow) accessories, such as multi-way junction
boxes (J-boxes), parking bushings, wells, inserts,
plugs, caps, threaded studs, and test probes.

The requirements for 200 A, 125 kV BIL, loadbreak,
separable connector (elbow) kits are specified in
Material Standard 6864.05.

The requirements for 200 A, 125 kV BIL,
deadbreak, separable connector (elbow)
accessories are specified in Material Standard
6864.17.

This material standard applies to the Seattle City
Light Stock Numbers in the table, right.

Application

The cable accessories specified in this standard
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 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.

Stock

Number Description Page

686452 Insulated cap 3

686555  Multi-way junction (J-Box), five-well 3

686216  Threaded stud 3

686455  Multi-way junction (J-Box), four- 4
bushing

686454  Multi-way junction (J-Box), three- 4
bushing

686552  Multi-way junction (J-Box), two- 4
bushing

686453  Feed-thru parking bushing
686449  Bushing insert

686450 Insulated parking bushing
686451  Grounding parking bushing

o o o o b

686443  Test probe

Industry Standards

Separable connectors (elbows) shall meet the
applicable requirements of the following industry
standard:

IEEE 386-2006 — Standard for Separable

Insulated Connector Systems for Power
Distribution Systems Above 600 V

Standards Coordinator Standards Supervisor
John Shipek John Shipek

Unit Director
Darnell Cola
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4. General Requirements

Separable connector (elbow) accessories (except
bushing well interfaces) shall have the following
electrical ratings and attributes:

voltage class 25 kv

maximum voltage 15.2 kV RMS

rating (ph-g)

maximum voltage
rating (ph-g/ph-ph)

15.2/26.3 kV RMS

BIL 125 kV crest
continuous current 200 A RMS

rating

short-time current 10 kA RMS,

rating symmetrical

IEEE 386 interface Figure 7

Bushing well interfaces shall have the following
electrical ratings and attributes:

voltage class 15, 25, and 35 kV

maximum 21.1 kV RMS
voltage rating

(ph-g)

BIL 150 kV crest
continuous 200 A RMS
current rating

short-time current 10 kA RMS,
rating symmetrical
IEEE 386 Figure 3
interface

Brackets and mounting hardware shall be stainless
steel or other corrosion-proof alloy. Galvanized
parts are not acceptable.

Multi-way junction boxes shall be provided with
adjustable angle mounting brackets.

Each cable accessory well shall be provided with a
threaded stud.

Grounding parking bushing bases shall be marked
red, orange, or yellow.

Grounding parking bushings shall be provided with
5-foot, flexible, 2/0 AWG copper ground leads.

Any accessory that requires permanent grounding
shall be equipped with a connector for attaching a
#2 AWG, bare, stranded copper grounding
conductor.

Insulated caps shall be provided with grounding tab
for the purpose of attaching a drain wire lead.

For the purposes of this Material Standard, parking
stands designed for use with Elastimold type 151
grounding and insulated parking bushings shall be
designated type 151PS. Parking stands of this
design have a nominal horizontal opening of 3/8
inch. Parking stands designed for use with
Elastimold type 160 grounding and insulated
parking bushings shall be designated type 160PS.
Parking stands of this design have a nominal
horizontal opening of 2 inches. IEEE 386 does not
differentiate between type 151PS and 160PS
parking stands.

Figure 4.0, type 151PS parking stand

Figure 4.1, type 160PS parking stand

Testing

Separable connector (elbow) accessories shall be
tested according to the requirements of IEEE 386,
Section 7.

Test results shall be provided upon request.

Design Changes

Manufacturer shall inform Seattle City Light in
writing of all design changes that could affect the
product's understood or published capabilities.

Marking

Separable connectors (elbows) shall be marked
according to the requirements of IEEE 386,
Section 6.1.
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8. Packaging

Separable connector (elbow) accessories shall be
individually packaged in heavy duty, clear plastic
bags or cardboard boxes, as appropriate for their

8. Packaging, continued

Each shipping container shall be legibly marked
with the following information:

Manufacturer's identification

size and weight, to prevent damage and/or

contamination during shipping, handling, and

storage.

Each individual package shall be marked with the

following information:

Manufacturer's identification

Product description

10. Approved Manufacturers

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Product description

Quantity contained

Seattle City Light's Purchase Order Number
Seattle City Light's Stock Number

9. Issuance

EA
d

686452

Insulated cap with 5-foot drain wire lead

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.

LPC225CS
273DRG-5

686555
Multi-way junction (J-Box), five-well, with type 160PS parking stand each end

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.

JBI25C5WSPS

686216
Threaded stud, 1-5/16" x 3/8"-16

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.

JBIWELLSTUD
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10. Approved Manufacturers, continued

Stock Number:

Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:

Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:

Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

686455

Multi-way junction (J-Box), four-
bushing, with type 160PS parking
stand each end

An accessory device with four
interconnected bushings. Center-to-
center spacing is four inches.

L J225C4B
27434

686454

Multi-way junction (J-Box), three-
bushing, with type 160PS parking
stand each end

An accessory device with three
interconnected bushings. Center-to- |
center spacing is four inches.

L J225C3B
27433

686552

Multi-way junction (J-Box), two-
bushing, with type 160PS parking stand
each end

An accessory device with two
interconnected bushings. Center-to-
center spacing is four inches.

LJ225C2B
27432

686453
Feed-thru parking bushing

An accessory device with two electrically
interconnected bushing interfaces that can be
installed into a type PS160 parking stand.

L PF225H
274FT
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10. Approved Manufacturers, continued

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:

Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

686449
Bushing insert

A connector component intended for insertion into
a bushing well designed for use with another
connector component, such as an elbow.

L BI225

2701A4

686450
Insulated parking bushing, type 160PS

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.

ISB225S
272S0OP

686451

Grounding parking bushing, type 160PS,
with 5’ ground lead, 2/0 AWG copper

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.

371GB

686443
Test probe

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.

2606602A01
370TR
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11. References

6864.05; “Separable Connector (Elbow), 200 A, Loadbreak”; Material Standards; SCL

6864.17; “Accessories, Separable Connector (Elbow), 200 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

Components & Protective Equipment UD (Underground Distribution) Manual; Cooper Power Systems; 1993
PG-CA-0506; Cable Accessories for 5 kV-35 kV Distribution Systems, Product Selection Guide; Thomas & Betts
(Elastimold)

Shipek, John; SCL Standards Supervisor, subject matter expert and originator of 6864.07 (john.shipek@seattle.gov)
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page: 1of 4

SEPARABLE CONNECTOR (ELBOW), 200 A, DEADBREAK

Scope
This material standard covers the requirements for 200
A, deadbreak, separable connectors (elbows) kits.

The requirements for 200 A, loadbreak separable
connectors (elbows) are specified in Material Standard
6864.05.

This material standard applies to the following Seattle
City Light Stock Numbers:

Stock
Number Description
686412 Deadbreak elbow kit for 5 kV,

#2 AWG cable

686413 Deadbreak elbow kit for 5 kV,
1/0 AWG cable

686414 Deadbreak elbow kit for 15 kV,
1/0 AWG cable

686416 Deadbreak elbow kit for 28 kV,
1/0 AWG cable

686440 Deadbreak elbow kit for 27 kV,
#8 AWG, Kerite cable

686426 Probe contact

012435 Hold down bail assembly,
spring loaded, for Cooper
Power Systems elbows

012587 Hold down bail assembly, spring
loaded, for Elastimold elbows

standards coordinator

standards supervisor

q : John Shipek /M John Barnett
158

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.

The separable connectors specified in this material
standard are intended for use on the following three-
phase, 60 Hz systems:

26.4 kV, 4-wire, solidly-grounded, wye-
connected

5 kV and below

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. Kits are spares for emergency replacement.

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.

For cable technical data, refer to E6-1.0/NGE-70.

For cable specific information relating to jacket sealing
and metallic shield adapters, refer to
U5-16.05.

unit director

G Iy )

Richard Kent
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Separable Connector (Elbow), 200 A, Deadbreak

Industry Standards

Separable connectors (elbows) shall meet the applicable
requirements of the following industry standard:

IEEE 386-2006 — Standard for Separable Insulated
Connector Systems for Power Distribution Systems
Above 600 V

Detailed Requirements

Separable connectors (elbows) shall have the following
electrical ratings and attributes:

voltage class 25 kv
maximum 15.2 kV RMS
voltage rating

(ph-9)

maximum voltage  15.2/26.3 kV RMS
rating (ph-g/ph-ph)

BIL 125 kV crest
continuous 200 A RMS
current rating

short-time current 10 kA RMS,
rating symmetrical
IEEE 386 Figure 4
interface

Separable connectors (elbows) shall be equipped with a
test point with cap.

Each separable connector (elbow) kit shall include:
Body
Compression connector (not included with
Stock Number 686440)
Probe contact
Probe installation tool
Silicone lubricant
Spring loaded hold down bail assembly
Instruction sheet

Separable connector (elbow) kit Stock Number 686412
shall be designed to accommodate cable with XLP
insulation with an outside diameter of 0.540 inch.

Separable connector (elbow) kit Stock Number 686413
shall be designed to accommodate cable with XLP
insulation with an outside diameter of 0.585 inch.

Separable connector (elbow) kit Stock Number 686414
shall be designed to accommodate cable with XLP
insulation with an outside diameter of 0.765 inch.

Compression connectors shall be bi-metallic, with copper
top, and meet the requirements of 6864.00.

Separable connector (elbow) shall be designed for a
cable insulation shield cutback length of 6-7/8 in.
measured from the end of the installed compression
connector.
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Figure 4, Cutback Length

Spring loaded hold down bail assemblies shall be
stainless steel.

Testing

Separable connectors (elbows) shall be tested according
to the requirements of IEEE 386, Section 7.

Test results shall be provided upon request.

Design Changes

Manufacturer shall inform Seattle City Light in writing of
all design changes that could affect the product's
understood or published capabilities.

Marking

Separable connectors (elbows) shall be marked
according to the requirements of IEEE 386,
Section 6.1.

Packaging

Separable connectors (elbows) shall be individually
packaged in heavy duty, clear plastic bags or cardboard
boxes.

Each individual package shall constitute a kit that
includes all of the parts cited in Section 4 of this material
standard.

Each individual package shall be marked with the
manufacturer's identification and product description.

Each shipping container shall be legibly marked with the
following information:

Manufacturer's identification

Product description

Quantity contained

Seattle City Light's Purchase Order Number
Seattle City Light's Stock Number

Issuance
EA
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10.

Approved Manufacturers

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:

Description:

Application:
Cooper Power Systems
Thomas & Betts (Elastimold)
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686412
Deadbreak elbow kit

5 kV, #2 AWG cable, Stock Number none, Seattle neighborhoods of Laurelhurst,
Hillcrest, and/or Edge-O-Town

DE225BA04TSP
156LR-EB5220-CS624

686413
Deadbreak elbow kit

5 kV, 1/0 AWG cable, Stock Number none, Seattle neighborhoods of Laurelhurst,
Hillcrest, and/or Edge-O-Town

DE225BA06TSP
156LR-FA5240-CS624

686414
Deadbreak elbow kit

15 kV, 1/0 AWG cable, Stock Number none, Seattle neighborhoods of
Laurelhurst, Hillcrest, and/or Edge-O-Town

DE225DA06TSP
156LR-F5240-CS624

686416

Deadbreak elbow kit

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
DE225HAO5TSP

156LR-H5230-CS624

686440

Deadbreak elbow kit (does not include compression connector)
27 kV, #8 AWG copper Kerite cable, Stock Number 623650
DE225DA00TSP

156LR-F-CS624
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10. Approved Manufacturers, continued

Stock Number: 686426
Description: Probe contact /

Application: replacement /
Cooper Power Systems 2638370C01EX J
Thomas & Betts (Elastimold) 156LR-F
Stock Number: 012435
Description: Hold down bail assembly, spring
loaded, for Cooper Power Systems
elbows
Application: replacement
Cooper Power Systems 2690322D02
Stock Number: 012587 I
Description: Hold down bail assembly, spring L
loaded, for Elastimold elbows
Application: replacement
Thomas & Betts (Elastimold) 158BA

11. References
6864.00; “Compression Connectors, Bi-Metallic Type for 200 A Elbows”; Material Standards; SCL
6864.05; “Separable Connector (Elbow), 200 A, Loadbreak”; 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 Guideline; SCL
PG-CA-0506; Cable Accessories for 5 kV-35 kV Distribution Systems, Product Selection Guide; Elastimold
U5-16.05; “Separable Connector (Elbow), 200 A, Deadbreak”; Construction Guideline; SCL
Shipek, John; SCL Standards Engineer, subject matter expert and originator of 6864.15 (john.shipek@seattle.gov)
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MATERIAL STANDARD SUPERSEDING: May 27, 2008

EFFECTIVE DATE: June 11, 2015

ACCESSORIES, SEPARABLE CONNECTOR (ELBOW),
200 A, 125 kV BIL, DEADBREAK

1. Scope Stock
This standard covers the requirements for 200 A, 125 Number Description Page
kV BIL, deadbreak, separable connector (elbow) 686411 Insulated cap 3
accessories, such as multi-way junction boxes (J- -
boxes), parking bushings, wells, inserts, plugs, caps, 686469 Shipping cap 3
and special purpose hold down bails. 686732 Multi-way junction box, three-way 4
The requirements for 200 A, 125 kV BIL, deadbreak, 686730 Multi-way junction box, four-way 4
separable connector (elbow) kits, which include 686420 Tospli 4
spring-loaded hold down bails, are specified in -splice
SCL 6864.15. 686432 Grounding parking bushing, 151PS 4
The requirements for 200 A, 125 kV BIL, loadbreak, 686463 Grounding parking bushing, 160PS 5
separable connector (elbow) accessories are . .
specified in SCL 6864.07. 686458 Insulated parking bushing, 151PS 5
This standard applies to the Seattle City Light Stock 686456 Insulated plug 5
Numbers, right: 686433  Bushing well, 4-hole ring 6
686434 Bushing well, 9-1/2 inch 6
686435 Bushing well, 10-1/2 inch 6
5 | 686437 Bushing well, 15 inch 6
. Application
pplicatl 686430 Bushing insert 6
The cable accessories specified in this standard are ) A
intended to be used in conjunction with 200 A, 125 kV 686726 Feed-thru bushing insert !
BIL, deadbreak separable connector (elbow) kits, 686551 Bail, dual elbow 7
SCL 6864.15 to construct complete connector P
systems. 686560 Bail, “T” connector 7
Because of high fault duty, connectors rated 200 A 686561 Bail, deadend plug 7
continuous are not appropriate for network systems. 686562 Bail, elbow 8
Network systems should be constructed with 686563 Bail, insulating cap 8

connectors rated 600 A (or 900 A) continuous.

Standards Coordinator Standards Supervisor Unit Director
Kathy Tilley John Shipek Darnell Cola
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3. Industry Standards

Separable connectors (elbows) shall meet the
applicable requirements of the following industry
standard:

IEEE 386-2006 — Standard for Separable Insulated
Connector Systems for Power Distribution Systems
Above 600 V

4. General Requirements

Separable connector (elbow) accessories (except
bushing well interfaces) shall have the following
electrical ratings and attributes:

voltage class 25 kv
maximum 15.2 kV RMS
voltage rating

(ph-g)

BIL 125 kV crest
continuous 200 A RMS

current rating
short-time current 10 kA RMS,

rating symmetrical
IEEE 386 Figure 4
interface

Bushing well interfaces shall have the following
electrical ratings and attributes:

voltage class 15, 25, and 35 kV

maximum 21.1 kV RMS
voltage rating

(ph-g)

BIL 150 kV crest
continuous 200 A RMS

current rating
short-time current 10 KA RMS,

rating symmetrical
IEEE 386 Figure 3
interface

Hold down bails for separable connector (elbow)
accessories shall be provided separately, unless
stated otherwise.

Brackets and mounting hardware shall be stainless
steel or other corrosion-proof alloy. Galvanized parts
are not acceptable.

Multi-way junction boxes shall be provided with
adjustable angle mounting brackets.

Grounding parking bushing bases shall be marked red,
orange, or yellow.

Grounding parking bushings and grounding elbows shall
be provided with 5-foot, flexible, covered, 2/0 AWG copper
ground leads.

Any accessory that requires permanent grounding shall be
equipped with a connector for attaching a #2 AWG, bare,
stranded copper grounding conductor.

Insulated caps shall be provided with grounding tab for the
purpose of attaching a drain wire lead.

For the purposes of this standard, parking stands
designed for use with Elastimold type 151 grounding and
insulated parking bushings shall be designated type
151PS. Parking stands of this design have a nominal
horizontal opening of 3/8 inch. Parking stands designed
for use with Elastimold type 160 grounding and insulated
parking bushings shall be designated type 160PS.
Parking stands of this design have a nominal horizontal
opening of 2 inches. IEEE 386 does not differentiate
between type 151PS and 160PS parking stands.

Figure 4.0, type 151PS parking stand

Figure 4.1, type 160PS parking stand
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5. Testing

Separable connector (elbow) accessories shall be
tested according to the requirements of IEEE 386,
Section 7.

Test results shall be provided upon request.

6. Design Changes

Manufacturer shall inform Seattle City Light in writing
of all design changes that could affect the product's
understood or published capabilities.

7. Marking

Separable connectors (elbows) shall be marked
according to the requirements of IEEE 386,
Section 6.1.

10. Approved Manufacturers

Stock Number: 686411

Description: Insulated cap

8. Packaging

Separable connector (elbow) accessories shall be
individually packaged in heavy duty, clear plastic bags or
cardboard boxes, as appropriate for their size and weight,
to prevent damage and/or contamination during shipping,
handling, and storage.

Each individual package shall be marked with the
following information:

Manufacturer's identification
Product description

Each shipping container shall be legibly marked with the
following information:

Manufacturer's identification

Product description

Quantity contained

Seattle City Light's Purchase Order Number
Seattle City Light's Stock Number

9. Issuance

EA

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

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.

DRC250
K150DR

686469
Shipping cap

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.

180PPC
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10. Approved Manufacturers, continued

Stock Number: 686732
Description: 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. - - -

Cooper Power Systems -
Thomas & Betts (Elastimold) K1501-J3U-8

Stock Number: 686730

Description: 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.

Cooper Power Systems -
Thomas & Betts (Elastimold) K1501-J4U-8

Stock Number: 686420
Description: 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.

Cooper Power Systems DJ250-T1
Thomas & Betts (Elastimold)  K150T

Stock Number: 686432
Description: Grounding parking bushing, type 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.

Cooper Power Systems DPE250 w/ground lead
Thomas & Betts (Elastimold) 151GP
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10. Approved Manufacturers, continued

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:

Description:

Application:

Cooper Power Systems
Elliot
Thomas & Betts (Elastimold)

686463
Grounding parking bushing, type 160PS

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.

152-GP

686458
Insulated parking bushing, type 151PS

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.

DPS250
K151SOP

686456
Insulated plug

An accessory device designed to electrically
insulate, electrically shield, and mechanically seal
an elbow interface.

K150DP

686433

Bushing well, 4-hole clamp ring, gasket to be field
fabricated

An apparatus bushing having a cavity for insertion of
connector component, such as a bushing insert.

1101-E200-25A with 1901CR4S clamp ring
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10. Approved Manufacturers, continued

Stock Number:
Description:

Application:

Cooper Power Systems

Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Coltec
Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

Stock Number:
Description:

Application:

Cooper Power Systems
Thomas & Betts (Elastimold)

686434
Bushing well, 9-1/2-inch shank

An apparatus bushing having a
cavity for insertion of connector
component, such as a bushing
insert.

K1601-PC-T1-R
686434

686435
Bushing well, 10-1/2-inch shank, 3/8-inch stud

An apparatus bushing having a cavity for insertion
of connector component, such as a bushing insert.
Bushing well designed to fit in 2.31 inch hole.
702131-52

- 686435

686437
Bushing well, 15-inch shank

An apparatus bushing having a cavity for insertion
of connector component, such as a bushing insert.

- 686437
K1601-PC-L15

686430

Bushing insert

A connector component intended for insertion into a bushing well
designed for use with another connector component, such as an
elbow.

K1501A1
686726
Feed-thru bushing insert

An accessory device with two electrically
interconnected bushing interfaces that can be
installed into a bushing well.

K1502A1
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SEATTLE CITY LIGHT STANDARD NUMBER: ©6864.17

MATERIAL STANDARD PAGE: 70f8
Accessories, Separable Connector (Elbow), 200 A, SUPERSEDING: May 27, 2008
125 kV BIL, Deadbreak EFFECTIVE DATE: June 11, 2015

10. Approved Manufacturers, continued

Stock Number: 686551

Description: 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 Oﬂ% ; } %’O
bails provided with elbows. ) m ;
| [T ’
Cooper Power Systems -
Thomas & Betts (Elastimold)  150TB3
Stock Number: 686560 7
Description: Bail, special purpose, “T" ?
connector hold down a8
assembly
Application: Hold down “T” connector to
apparatus

Cooper Power Systems -
Thomas & Betts (Elastimold) 150TB1

Stock Number: 686561

Description: Bail, special purpose,
deadend plug hold down
assembly

Application: Hold down deadend plug

inside “T” connector

Cooper Power Systems -
Thomas & Betts (Elastimold)  150TB2
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SEATTLE CITY LIGHT STANDARD NUMBER: ©6304.17

MATERIAL STANDARD PAGE: 80f8
Accessories, Separable Connector (Elbow), 200 A, SUPERSEDING: May 27, 2008
125 kV BIL, Deadbreak EFFECTIVE DATE: June 11, 2015

10. Approved Manufacturers, continued

Stock Number: 686562

Description: Bail, special purpose, elbow hold down assembly

transformer bushing.

Application: Hold down deadbreak elbow on J-box or /7—?—\‘

Cooper Power Systems -
Thomas & Betts (Elastimold)  150BA (2)
Wilcor DPFM-1
Stock Number: 686563
Description: Bail, special purpose, insulating cap hold down
assembly
Application: Hold down insulating cap, Stock Number 686411.
Cooper Power Systems - !

INWESCO 82A59
Thomas & Betts (Elastimold) -

11. References

SCL Material Standard 6864.15; “Separable Connector (Elbow), 200 A, Deadbreak”

SCL Material Standard 6864.07; “Accessories, Separable Connector (Elbow), 200 A, 125 kV BIL, Loadbreak”
12. Sources

B100-02024; Components Master Catalog; 5 kV-35 kV Electrical Distribution Systems, Specifiers Guide; Cooper Power
Systems

Components & Protective Equipment UD (Underground Distribution) Manual; Cooper Power Systems; 1993

PG-CA-0506; Cable Accessories for 5 kV-35 kV Distribution Systems, Product Selection Guide; Thomas & Betts
(Elastimold)

Shipek, John; SCL Standards Engineer, subject matter expert and originator of 6864.17 (john.shipek@seattle.gov)
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SEATTLE CITY LIGHT STANDARD NUMBER: 6865.10
PAGE: 1o0of2

MATERIAL STANDARD SUPERSEDING: May 27, 2008

EFFECTIVE DATE: July 13, 2011

TERMINATORS - HIGH VOLTAGE CABLES

o s

L L A A AL A A A A A W///{{{/x&\‘

pigtail
connector

Figure 2. Heat Shrink

1. Scope

This specification is for outdoor isolated phase cable terminations to be used on single or multi-phase circuits of a
26.4 kV or 34.5 kV solid grounded neutral system.

2. Construction

2.1 The terminators shall be made of irradiated ethylene-propylene diene monomer (EPDM) formulated to resist
severe atmospheric contamination without tracking and to withstand thermal, ultraviolet, and oxidation
decomposition under electrical stress. The insulation shall comply with the ASTM D2303 (latest revision) test for
liquid contaminant, inclined plane tracking, and erosion of insulating materials. Silicone rubber will be accepted
for the weather shedding materials. Creepage distance shall be 24" minimum.

2.2 Cold Shrink Terminators (Figure 1) shall be a one-piece, EPDM relief tube inside a silicone skirted insulator that
is a non-force fit.

2.3 Heat Shrink Terminators (Figure 2) shall have a coating of meltable adhesive or meltable tape on the inner wall,
which on the application of heat, shall adhere to the cable jacket forming a watertight seal. The weather
shedding skirts shall be heat-shrink non-force fit.

3. Specifications
All terminators shall meet the requirements of the latest revision of IEEE 48 for Class | terminations. Voltage rating
and BIL shall be as shown on page 2 of this material standard.

4. Packaging
The terminator shall be packaged complete in self-contained kits including all material required for a single cable
termination including skirts (modules), caps, and ground clamps.

5. Instructions

Each terminator package shall contain complete, current instructions for installation of all materials required for a
single cable termination and any accessories. If the package contains three terminations, three sets of instructions
shall be included.

standards goordinator standards supervisor unit director
John Shipek q : John Shipek Darnell Cola
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SEATTLE CITY LIGHT STANDARD NUMBER:  §865.10

PAGE: 20of2
MATERIAL STANDARD SUPERSEDING:  May 27, 2008
Terminators — High Voltage Cables EFFECTIVE DATE: July 13, 2011
6. Details and Approved Manufacturers

6.1 Cold Shrink Terminators

Refer to SCL Construction Guideline U5-26.20 for selecting appropriate Stock No. for a given cable size.

Approved

Stock Stock  Voltage,  BIL, Insulation OD Manufacturer
Fig. | No. Unit kv kv Range, in. 3M
1 686531 EA 35 200 0.64-090 7663-S-HSG-8
1 686532 | EA 35 200 0.83-153 7664-S-8
1 012125 EA 35 200 1.05-1.80 7665-S-HSG-8
1 686534 KT 35 200 1.10-1.65  5697K*
1 012126 EA 35 200 1.53-232 7666-S-HSG-8

6.2 Heat Shrink Terminators
Insulation Approved Manufacturer Pigtail

Stock Stock = Voltage, BIL, = Nominal OD Range, City Light Connector
Fig. = No. Unit kv kv Range in. Raychem Cable Size Stock No.
2 686521 EA 5 95 | 300 - 500 0.80-1.25 HVT-Z-82-SG 350 650578
2 686522 EA 15 110 400-1000 1.10-1.65 HVT-Z-153-SG 400 - 1000 na
2 686526 EA 25 150 #2-400 0.85-1.40 HVT-Z-252/352-SJ #1-1/0URD 686056
2 686527v EA 25 150 350-1000 1.25-1.80 HVT-Z-253/353-SJ 350 URD 650578
2 686528 EA 25 150 300 - 750 1.10-1.70 HVT-Z-253/353-SG 350 650578

500 650579
750 686075

686536 EA 35 200 750-1750 1.60-2.45 HVT-Z-254/354-SG 750 CR 686075

2 6865388 EA 46 250 1000 - 1500 1.97-2.56 EHVT-464-SG 1000 CR 677110

The unit of issue and the standard package is the "kit". Each "kit" includes three terminations. All other items on
this page are issued in quantities of one each (EA).

Pigtail connector not included. See Seattle City Light Material Standard 6772.00 for pigtail connectors.
Two bolt paddle not included. Shown on Seattle City Light Material Standard 6770.70.
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Seattle City Light

Standard Number: 6867 . 50

Superseding: October 21, 2011

Effective Date: June 19, 2014
MATERIAL STANDARD Page: 1 of 2
Bracket, For Pole Riser Conduit
34" curved section The 1/4" weep holes are not
i 1/4* x 1-1/2" steel required if a noich or gapis 14 ga.
provided at the intersection of i
{ Ky 174" the channel and the pole 13/16" 13/16" ngn;ma
) mounting bracket. ‘ | A ‘ / |/_
8"R | drill 1/4" weep holes £
; hoth top and bottom oty 3/8" J)
- » [}
— | * * . 78 {19
214 1" 38 C Er
5" length 4
HL PLAN VIEW DETAIL STEEL CHANNEL
- tarar
el A £ ¥<3" spot welds 9/16" hole
0 [ = * * * :9{ | -<:9-
gz A i ‘ 1/4" 14 1/4"
TS
a8-1/2" brace\
114" x 1-1/4"
. B stock steel 3/4" | . _]—8/18" hole
1-1/on See page 2 for ¢‘
- 26-inch bracket drawings. "
*5/8" f - “‘—5/8
SIDE VIEW END VIEW

Figure 1. Conduit bracket (not to scale)

1. Scope

Conduit Bracket shall be of the configuration and
dimensions shown, free of rough or uneven surfaces
and edges.

3. Galvanizing

The bracket shall be galvanized, after fabrication, in
accordance with ASTM A123.

This standard applies to the following Seattle City 4. Material
Light Stock Numbers: The bracket shall be made of cold-rolled steel strip in
. . accordance with ASTM A109. The channel shall be
Without Brace With Brace Power Strut PS-501, Unistrut P-4101, Super Strut
Stock No.  Length, in Stock No.  Length, in B1402, Speed Strut 800-2, or equal.
686784 10-1/2 686792 10-1/2 5. Packaging
686786 12-1/2 686794 12-1/2 Brackets shall be packaged in boxes that will fit on a
686790 18 686796 18 standard wood pallet. Boxes shall be suitable for
012330 26 inside st.orage.. Individual boxes shall not exceed 500
pounds in weight.
2. Industry Standards
6. Issuance

ASTM A109, Steel, Strip, Carbon (0.25 Maximum
Percent), Cold-Rolled, latest revisions

ASTM A123, Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products, latest revisions

Standards Coordinator
Kathy Tilley

ALt

John Shipek

Standards Supervisor

Wil

Stock Unit: EA

Unit Director
Darnell Cola

o tl CA.



Seattle City Light
MATERIAL STANDARD

Standard Number
Superseding
Effective Date

.6867.50

: October 21, 2011
: June 19, 2014

Bracket, For Pole Riser Conduit Page: 2 of 2
7. Approved Manufacturers
Bracket Without Brace
Stock Number Length, in. Morfab Co. Wesanco Wilcor
686784 10-1/2 105SOSMC-WH W-1012-10.5 WH WA10SB
686786 12-1/2 125SOSMC-WH W-1012-12.5 WH WA12SB
686790 18 18SOSMC-WH W-1012-18 WH WA18SB
Bracket With Brace
Stock Number Length, in. Morfab Co. Wesanco Wilcor
686792 10-1/2 105SOSMCB W-1013-10.5 WH WA10SB-S
686794 12-1/2 125SOSMCB W-1013-12.5 WH WA12SB-S
686796 18 18SOSMCB W-1013-18 WH WA18SB-S
012330 26 - WSF 101663 WHHD WA26SBS-SCL

Figure 2. 26-in Bracket With Brace (not to scale)

curved section - backplate

1/2°—~ |

1/4" x 1-5/8" bar
{ / 1/4"
I aill 114" weep holes

<1318 <13/8%

8"R both top and bottom
~ rd
5
. ™_A1/4" “-block strip
T * [+—2-3/4"—|
Jﬁﬁ_ PLAN VIEW -
- Yaar DETAIL STEEL CHANNEL
3* maximum
on center
44/2" spot welds
112" ’: /* 9/16" hole 1316
block A~ 7 . & = A i
0 stripp4 —______ — ______ ~ T " hd % A B
o f—18" N A1/4" 114"\ / \_1/4" 13‘/16
112 —
opening 1-1/2"
18 for zinc brace
to drain \
(gap) N_brace
3/8" x 2" bar .
JE A ‘3/4” __J/9/16 hole
1-1/2"; ©
? __l |_‘_1u 68675 1if
3/4 SIDE VIEW END VIEW
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SEATTLE CITY LIGHT

MATERIAL STANDARD

STANDARD NUMBER:

6867.9

PAGEE 1of1
DATE:  May 29, 1977
REV: February 26, 2002

Stock Unit:

GASKET, TRANSFORMER TO NETWORK PROTECTOR

Hole for
Jack Screws
Optional

Pl

aces)

5-1/8"

¢

9/16" Diameter
Holes
(14 Places)

10-1/4"

J )

7-1/2"

9-3/4"

9-3/4"

Square
Corners
Optional

Gasket for 800 through 1875 AMP Protectors Stock No. 686798

- 11-5/8" - 11-5/8"
- 8-3/4" 8-3/4" -
Hole for 4-1/4" —»«—4 1/4"
Jack Screws r
Optional
2 Places) | | 2 1/4"| 2-1/4" . | | < ‘
L A A A A
~ ~ ‘*.’ ~ ~
T e N ¢
5-13/16"T
4-13/16 _ é__ $
} " I !
l ! 15y/16 A A 14-1/2"
A Y \-IJ 1%
T 1-15/16" | |
4-13/16 _q}_ $
5-13/1 6"l k J 7-1/4"
l P S S Py ¢
9/16" Diameter i Ty Ty T ° JIR R
Holes — -
(22 Places) 13 Square
- 26" > Corners
Optional

Gasket for 2500 through 3500 AMP Protectors Stock No. 686799

EA

Stock Number

Fits

Material 1/4 inch cork and synthetic (Buna N) rubber
per ASTM D 1170, Type 2, ID P2245A.

686798 800-1875 AMP Protectors City Light Stock No.: 727714
686799 2500-3500 AMP Protectors Material Standard: 7276.9
ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

Choles 3. Shaffe

%W

Yot 74
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STANDARD NUMBER: §871.3

SEATTLE CITY LIGHT

PAGE: 10f2
MATERIAL STANDARD CRev. January 8 2010

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 Main Cable | Tap Cable | Main Dia. Tap Dia. BIL

No. Item Range Range Min-Max, In. | Min-Max, In.| kV |Raychem Cat. No.
687540 Splice #2 t0 350+ | #2 to 350+ |0.65t0 1.05|0.65t0 1.05| 110 | HVSY-1522S-SCL
687545 | 4 way Mod. kit | #2 to 350 | #2 to 350+ | 0.65t0 1.05|0.65t0 1.05| 110 | HVSH-1522-MOD
687541 Splice 250 — 750 #2—-750 |0.95t01.45|0.65t01.45| 110 |HVSY-1523S-SCL
687546 | <4 way Mod. kit| 250 — 750 #2-750 |0.95t01.45|/0.65t01.45| 110 | HVSH-1523-MOD
011909 Splice 750-1000 | #1-250 |1.05t01.70|0.65t01.05| 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

standards coordinator standards manager unit director

Qrtdind

John Shipek

QW L,/QM& W
John Shipek Pamela S. Johnson
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SEATTLE CITY LIGHT

STANDARD NUMBER

. 6871.3

MATERIAL STANDARD PAGE: Pagezol?
SPLICES, 15-kV Through 69-kV, HEAT SHRINKABLE
Cable Insulation Mfr's
Diameter Labeled Approved Mir.
Stock Cable Raychem
No. Item kV | Bil | Connector Min. Max. City Light Cable Range | Range 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 kemil XLP 250-350 |HVES-1522D
686613 | Live End Seal, 1/C XLP | 15 | 110 | None 1.10 1.60 750 kemil 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 15 | 110 | None 0.65 XLP |1.05 XLP |#1-3/0 XLP to #4-3/0 PILC|#4-4/0 HVS-T-1581S
PILC to 3-1/C XLP 0.60 PILC |1.00 PILC w/ HVS-EG-1
687132 | Splice, Transition, 3/C 15 | 110 | None 0.90 XLP  |1.30 XLP |350 kcmil XLP to #3/0- 250-350 |HVS-T-1582S
PILC to 3-1/C XLP 0.85 PILC |1.10 PILC |300 kcmil PILC w/ HVS-EG-1
687134 | Splice, Transition, 3/C 15 | 110 | None 1.10 XLP  [1.60 XLP  |500 kcmil XLP to 500-750 |HVS-T-1583S
PILC to 3-1/C XLP 1.05PILC |1.50 PILC |500 kcmil PILC w/ HVS-EG-2
687136 | Splice, Transition, 3/C 25 | 150 | Homac 0.90 XLP |1.25 XLP |#1-1/0 XLP to #1-250 HVS-T-2582E
PILC to 3-1/C XLP SAC 4/0R2 |0.85 PILC [1.20 PILC |#1-4/0 PILC w/ HVS-EG-1
687138 | Splice, Transition, 3/C 25 | 150 | Homac 0.90 XLP |1.25 XLP |350 kcmil XLP to #4/0 #1-250 HVS-T-2582E
PILC to 3-1/C XLP SAC 0.85PILC |1.20 PILC |PILC w/ HVS-EG-2
350R4/0
687140 | Splice, Transition, 3/C 25 | 150 | Homac 1.15 XLP |1.50 XLP  |350 kcmil XLP to 500 350-500 |HVS-T-2583E
PILC to 3-1/C XLP SAC 1.15PILC [1.40 PILC |kcmil PILC w/ HVS-EG-2
500R350
687506 | Splice, Repair, Extra 25 | 150 | None 0.90 1.20 #1-1/0 2/C XLP #1-250 HVS-2511E-R
long, 1/C XLP
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 kemil 2/C XLP 350-500 |HVS-2512E
687510 | Splice, 1/C XLP, Cu 25 | 150 | None 0.90 1.20 #1 XLP #1-250 HVS-2521S
Tape w/ HVS-EG-1
687514 | Splice, 1/C XLP, Cu 25 | 150 | None 1.20 1.50 350-500 kemil XLPVY 350-500 |HVS-2522S
Shielded w/ HVS-EG-2
687516 | Splice, 1/C XLP, Cu 25 | 150 | None 1.50 1.80 750-1000 kcmil XLP 750-1000 |HVS-2523S
Shielded w/ HVS-EG-2
687520 | Splice, 1/C XLP, Cu 69 | 250 | Raychem |1.69 2.13 1000 kemil XLP 35 kV 1000 |<EHVS-6921W-
Shielded EPPA047- (420 mil) C17
27/52-130

V¥ 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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STANDARD NUMBER: 68714

SEATTLE CITY LIGHT PAGE. v
MATERIAL STANDARD PRy A3, 2003
SPLICES

15 kV THROUGH 25 kV, COLD SHRINK

This specification covers cold shrink splices to be used to join 15 kV or 28 kV solid dielectric power cables.

All splices shall meet or exceed the requirements of the latest revision of ANSI/IEEE Standard 404, except as
modified herein.

All splices shall have a 3-year minimum shelf life under normal storage conditions.

Splices shall be provided without connector.

IlIIIIII |I|T||ll|ll T
. : I . ]
"‘ I P wmmceccmms i I ".
Stock Cable Insulation
No. kV BIL |Diameter ininches City Light Cable Size & Type 3M Catalog No.
012131 25 150 1.11t0 1.64 350 & 500 28 kV flat strap or drain wire 5525A
012132 25 150 1.69t02.13 750 & 1000 28 kV flat strap or drain wire 5526A
ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR
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Seattle City Light

MATERIAL STANDARD

Standard Number: 6873 11

Superseding: June 11,2010
Effective Date: October 10, 2014
Page: 1 0of 3

Heat Shrink Splices, Straight, 110 kV BIL, Tyco

(0 h:-u...;..al"'

. Scope

This standard covers the requirements for Tyco,
110 kV BIL, straight, heat shrink cable splices.
Cable splices are also known as cable joints.

This Material Standard applies to the Seattle City
Light Stock Numbers shown below:

City Light Application,
Stock Number AWG/kemil

013055 #1-2/0

013056 350 - 500

013057 750 - 1000
. 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.

Pp— L L

e s e e e

- —

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.

The heat shrink splices specified in this material
standard are intended for use on Seattle City Light's
13.8 kV, 3-wire, delta network system, where load
consists of network type transformers with delta
connected primary and grounded wye connected
secondary.

Heat shrink type joints consist of one or more
expanded polymeric extruded tubes or molded parts
that undergo thermally activated recovery when heated
to an appropriate temperature.

Heat shrink kits contain everything that is needed to
make up a splice, except the connector.

For cable-specific application information, refer to
Construction Standard 0535.11 - Heat Shrink Splice,
Straight, 110 kV BIL

The industry-popular Raychem Corporation was
purchased by Tyco Electronics in 1999; in some
circles, heat shrink splices are still referred to as
Raychems.

Standards Coordinator Standards Supervisor Unit Director
Robin Byun John Shipek Darnell Cola

Fogin HByom q,,zﬂ'Lq-;( G oontl C



Seattle City Light
MATERIAL STANDARD
Heat Shrink Splices, Straight, 110 kV BIL, Tyco

Standard Number: 6873 11

Superseding: June 11, 2010
Effective Date: October 10, 2014
Page: 2 of 3

3. Industry Standards

Heat shrink splices shall meet the requirements of
the following industry standard:

IEEE 404-2006 - Standard for Extruded and
Laminated Dielectric Shielded Cable Joints
Rated 2500 V to 500 000 V

4. Detailed Requirements

Heat shrink splices described in this Standard shall
have the following electrical ratings and attributes:

Voltage class 15 kv
Maximum voltage rating 8.7 kV rms
(ph-g), grounded systems

Maximum voltage rating 15 kV rms

(ph-ph)

Basic impulse insulation level, BIL 110 kV crest

Withstand voltage, 75 kv DC
15 minute

Withstand fault current, 10 kA rms
100 cycles

Specific heat shrink splices shall be designed for use
with the cables described in Table 4.

Figure 4, Heat Shrink Splice Kit Contents:

adhesive-backed Py

copper SWV/”

red/black triple layer tube

SRM stress relief mastic

red sealant strips

stainless steel channels

steel retention clip
(approx. 2x)

Table 4, Splice to Cable Cross Reference

Conductor Insulation Jacket
Stock Size, overall dia, overall dia,
Number AWG/kemil range, in max, in
013055 #2 - 2/0 0.65-0.95 1.20
013056 3/0 - 400 0.85-1.30 1.65
013057 500 - 750 1.10 - 1.55 1.90

Each heat shrink splice kit shall include (quantities of
some components may vary with kit size):

4 - Strips adhesive-backed copper tape
1- Red/black triple layer tube

1- SRM-stress relief mastic

4 - Red sealant strips

2 - Ground braid with solder block
4 - Spring clamps

2 - Rolls shielding mesh

1- Black/green wraparound sleeve
2 - Stainless steel channels

1- Stainless steel retention clip

1- Setinstallation instructions

instructions

Lo ® T Cha

ground braid

g-

spring clamps

shielding mesh

black/green
wrap-around sleeve
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Seattle City Light
MATERIAL STANDARD
Heat Shrink Splices, Straight, 110 kV BIL, Tyco

Standard Number: 6873 11

Superseding: June 11, 2010
Effective Date: October 8, 2014
Page: 3 0of 3

5. Testing

Heat shrink splices shall be tested according to the
requirements of IEEE 404, Section 7.

Test results shall be provided upon request.

6. Design Changes

Manufacturer shall inform Seattle City Light in writing
of all design changes that could affect the product's
understood or published capabilities.

7. Marking

Heat shrink splices shall be marked according to the
requirements of IEEE 404, Section 6.1. This shall
include but not be limited to:

e Company name or logo
o Part identification
o Date of manufacture (month and year)

8. Packaging

Heat shrink splices shall be individually packaged to
prevent damage during shipping, handling, and
storage.

Each individual package shall constitute a kit that
includes all of the parts cited in Section 4 of this
material standard.

Individual packages shall be legibly marked with:
e Manufacturer's name
e Manufacturer's catalog number
e Product description
o Seattle City Light's Stock Number

Shipping containers shall be legibly marked with:
e Seattle City Light's Purchase Order Number
o Seattle City Light's Stock Number

9. Issuance
Stock unit: EA

180

10. Approved Manufacturers

11.

12.

Stock City Light Application, Tyco Electronics

Number  AWG/kcmil Energy Division
013055 #1 - 2/0 HVS-C-1531S-SCL
013056 350 - 500 HVS-C-1532S-SCL
013057 750 - 1000 HVS-C-1533S-SCL
Sources

2-1773453-8 E322; Tyco Electronics Energy
Division, Raychem Rayfit In-Line Heat Shrinkable
Splices; HVS-C-1530S & HVS-S-1530S, 1/C
Shielded Longitudinal Corrugated and FS
Cables 15 kV; November 2008

PCN DH793P-000; Installation Instructions, Tyco
Electronics, HVS-C-1530S-SCL, 15 kV Class,
Splice for Extruded Dielectric (Poly/EPR) Power
Cable with Flat Strap Neutral (FS) or Table Shield;
April 23, 2010

Shipek, John, SCL Standards Engineer, subject
matter expert and originator of 6873.11
(john.shipek@seattle.gov)

References

SCL Construction Standard 0535.11; “Heat
Shrink Splice, Straight, 110 kV BIL, Tyco”

SCL Material Standard 6871.3; Splices, “15-kV
through 69-kV, Heat Shrinkable”



SEATTLE CITY LIGHT STANDARD NU“F’,'EZF; 6877.3
MATERIAL STANDARD DATE: J&Srfnlze, 1994

REV: Febuary 7, 2001

AUTOTRANSFORMER, 100 VA, 277/125V

1. GENERAL

This specification covers single-phase, 60 Hertz, dry-type autotransformers that will be used to

i;ggy power to network monitoring transmitters and will be installed within a network protector
2. RATINGS

2.1 Primary Voltage (Terminals 1-3): 277 volts

2.2 Secondary Voltage (Terminals 2-3): 125 volts

2.3 Frequency: 60 Hertz

2.4 Secondary Load Current: 0.83 amperes

2.5 Regulation: 5% maximum at 1250 C. ambient, no load to full load.

3. ENVIRONMENTAL REQUIREMENTS

3.1 Temperature: -200 C. to 1500 C. Internal temperature rise at nominal load shall not
exceed 1500 C.

3.2 Humidity: 0% to 95% relative humidity.
4. DIELECTRIC WITHSTAND

4.1 Primary winding shall withstand 3.5 kV RMS, 60 Hz, applied between it and the core for
5 seconds.

5. PHYSICAL REQUIREMENTS
5.1 Mounting: 0.125 inch rolled steel brackets suitable for chassis mounting.

5.2 Terminals: Insulated stranded wire, No. 20 AWG, 2000 C. Teflon insulation, color coded,
minimum 18 inches long.

5.3 Corrosion Protection: Metallic surfaces shall be cadmium plated or equivalent.
Windings shall be impregnated against moisture.

5.4 Grounding: The core shall be grounded to the mounting brackets.

5.5 Marking: Markings shall include manufacturer's name, voltage, current, and frequency
ratings, and terminal identification.

5.6 Maximum size: 3.0 inches wide, 4.0 inches long, 3.5 inches high.

6. APPROVED MANUFACTURERS
Tierney Electrical Mfg. Co. Model AC100A-277V125A
7. STOCK NUMBER 687730

ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

Amf Horm | Chodes 3. Boff- Gt | Lonsier Qi
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SEATTLE CITY LIGHT STANDARD NUMBER: 68380

PAGE: 1lofl

MATERIAL STANDARD SUPERCEDING: new

EFFECTIVE DATE: February 1, 2008

.00

BRACKET ASSEMBLY, VERTICAL CABLE SUPPORT

Support Clamp

Not Provided with Assembly ___, Reverse Angle

us

45° Miter, Weld
Both Flanges

Detail \
1-3/4" radi

1. Scope: This Material Standard covers the fabrication and assembly of a cable support bracket utilized by Seattle City
Light Construction Guideline NSP-270.

2. Fabrication and Assembly: Cut, drill, shape, and weld item 8 as shown. Following fabrication, paint exposed steel
with zinc-rich, gray, single-component, primer.

3. Material List

Typical Cable Stock
Item  Quantity Description Application No.
1 1* Thermoplastic cable support 28 kV, 1/0, 2/C, bare 011961

28 kV, 350 kcmil, 1/C 011962

28 kV, 1/0, 2/C, jacketed

28 kV, 500 kemil, 1/C 011963

28 kV, 750 kemil, 1/C 011964

28 kV, 1000 kcmil, 1/C 012501
2 1 Adapter bracket, 4 in. 012465
3 1 Washer, flat, square, with tabs and 9/16 in. hole 720658
4 1 Nut, 3/8 in., with short spring for 13/16 x 1-5/8 in. strut channel 723608
5 1 Washer, steel, flat, zinc-plated, 3/8 in. 788044E
6 1 Washer, steel, lock, split, zinc-plated, 3/8 in. 010468
7 1 Cap screw, steel, hex head, zinc-plated, 3/8 x 1 in. 784765E
8 22in. (approx.) 13/16 x 1-5/8 in. channel, without holes 723506

* Non-ceramic cable support assembly (consisting of a stainless steel clamp set and a thermoplastic cushion) is

issued as a separate item.

. Stock Unit: EA
5. City Light Stock No.: 012468

STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR

q John Shipek ﬂM John Barnett Richard Kent
¢ /4
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standard number: 6900 10

Seattle City Light superseding: October 27, 2006

MATERIAL STANDARD effectiveF;jaegg; iu:fezso, 2011

INSULATOR, MEDIUM-VOLTAGE, PORCELAIN, PIN-TYPE

1. Scope
This standard covers the requirements for porcelain 60 Hz wet flashover, kv
medium-voltage pin-type insulators. rms, nominal 25
This standard applies to Seattle City Light Stock Positive critical impulse
Number 690005. flashover, kV crest, nominal 70
2. Application Leakage distance, in,
Porcelain medium-voltage pin-type insulators are nominal S
installed on wood cross arms to support lines rated up ) ) )
to 2.6 kV, phase-to-ground. Strike/dry arc distance, in,
nominal 3-3/8
3. Industry Standards . . . -
o ) Pin height, in, minimum 4
Porcelain pin-type insulators shall meet the
requirements of the following national standard: Pin diameter, in, nominal 1
ANSI C29.5-1984 - American National Standard for )
Wet-Process Porcelain Insulators Low- and Cantilever strength,
Medium-Voltage Types ultimate, lbs 2500
4. Requirements Porcelain color gray, according to
o . i ANSI C29.5,
Porcelain pin-type insulators shall meet the following Section 5.2
requirements:
Semi-conductive glaze required
ANSI C29.5 Class 55-2 (Radio Freed)
Top and side wire grooves according to ANSI
60 Hz dry flashover, kV C29.5, Figure 2
rms, nominal 45 '
Neck type “c”
standards coordinator standards supervisor unit director

Aida Diop Darnell Cola

v 1244 (Do td EL
q John Shipek
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Seattle City Light standard number: 6900 10

. superseding: October 27, 2006
Material Standard effective date: June 30, 2011

Insulator, Medium-Voltage, Porcelain, Pin-Type page: 2 of 2

5. Testing 8. Issuance
Test data that establishes compliance with the Stock Unit: EA
requirements of ANSI C29.5, Section 8 shall be
provided upon request. 9. Approved Manufacturers

6. Markin

) g ) ) Manufacturers and Catalog Numbers
Porcelain, pin-type insulators shall be clearly and
indelibly marked in accordance with ANSI C29.5- EiTIg]tirs Santa Victor
Section 7.
) ) o Stock (formerly PPC Terezinha  Insulators,

Marking shall include but not be limited to: No Lapp) (Seves)  (CST) Inc.

e Manufacturer’'s name or symbol
e Year of manufacture
e Product Identification Number

690005 6188R-70 253-S 1112 8R

7. Packaging 10. References
Porcelain pin-type insulators shall be packaged in a Diop, Aida; SCL Standards Engineer, subject matter
way that prevents damage during shipping, expert and originator of 6900.10
handling, and long-term outside storage. (aida.diop@seattle.gov)
Crates shall be secured to pallets for handling by Shipek, John; SCL Standards Engineer, subject
forklifts. Pallets shall not exceed 4 feet in height or matter expert for 6900.10 (john.shipek@seattle.gov)

1,000 pounds in weight.

Individual packages shall be legibly marked with:
e Manufacturer's name
e Manufacturer’s catalog number
o Seattle City Light's Stock Number

Shipping containers shall be legibly marked with:
¢ Seattle City Light's Purchase Order Number
e Seattle City Light's Stock Number
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Standard Number: 690050

Seattle City Light Superseding: November 22, 2013
Effective Date: June 2, 2014
MATERIAL STANDARD Page: 1of 3

Insulator, Guy Strain

1. Scope
This standard details manufacturer requirements for guy strain insulators.
This standard applies to the following Seattle City Light Stock numbers:
Stock No. Section Length (in)
690090 36
690092 12
690094 108
690096 24
Some manufacturers do not consider this product an ‘insulator’ because they are not
intended to be connected directly to energized lines. They are also referred to as a ‘guy
strain’ or ‘isolator’. Seattle City Light will continue to refer to this product as an ‘insulator’.
2. Application
Guy strain insulators are installed in-line with down guys on utility poles. They are
installed to provide electrical insulation to the guy wire and anchor if a conductor makes
contact to the guy. The insulator is installed to keep grounded guy wires out of hot
working areas.
Standards Coordinator Standards Supervisor Unit Director
Kathy Tilley John Shipek Darnell Cola

Aty Ty QW o tl G



Seattle City Light

Standard Number: 690050

Superseding: November 22, 2013

MATERIAL STANDARD Effective Date: June 2, 2014

Insulator, Guy Strain

Page: 2 of 3

3. Industry Standards

Guy strain insulators shall meet the applicable requirements of the following industry
standards:

ASTM A153/ A153M - 09 Standard Specification for Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

ANSI C29.1-1988 (R2002) Test Methods for Electrical Power Insulators

4. Requirements

4.1 General

4.2 Detailed

Guy strain insulators shall utilize glass-fiber filaments designed to meet cited strength
requirements.

The guy strain insulator rod surface shall have a high-gloss finish to resist the adherence
of contaminating materials and to minimize tracking and ultraviolet damage.

The guy strain insulator shall have excellent weathering characteristics, and remain
stable and uniform in varying temperatures.

Guy strain insulators shall meet the requirements listed in Tables 4.1 and 4.2.

Table 4.1. General Requirements

End Fitting Material Ductile iron
End fitting type (top/structure) Clevis with roller
End fitting type (bottom/guy) Clevis with roller

The end fittings shall be hot-dip galvanized per ASTM A153.

The junction between the fiberglass rod and end fittings shall be sealed to prevent
moisture ingress.

Rollers shall rotate freely between the clevis ears.

Table 4.2. Detailed Requirements

Stock No.
690090 690092 690094 690096
Section Length, nom (in) 36 12 108 24
Ultimate Strength Rating, min (Ib) 21,000 15,000 21,000 36,000
Roller Groove Radius (in) 5/16 5/16 5/16 3/8 +- 1/32
Flashover, Dry, min (kV) 330 120 820 230
Flashover, Wet, min (kV) 195 70 506 130
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Standard Number: 690050

Seattle City Light Superseding: November 22, 2013
MATERIAL STANDARD Effective Date: June 2, 2014
Insulator, Guy Strain Page: 3 0of 3

5. Testing

Test data that establishes compliance with the requirements of ANSI C29.1 and this
standard shall be provided upon request.

6. Product Marking
Each guy strain insulator shall be clearly and indelibly marked with:

Manufacturer’'s name or symbol
Year of manufacture

7. Packaging

Guy strain insulators shall be packaged in a manner that prevents damage during
shipping, handling, and long-term outside storage.

Shipping containers shall be legibly marked with:

Seattle City Light's Purchase Order Number
Seattle City Light's Stock Number

8. Issuance

Stock Unit: EA

9. Approved Manufacturers

Manufacturers and Catalog Numbers

Section Hubbell Power MacLean Power
Stock No. Length,in  Systems, Inc Hughes Bros. Systems Aluma-Form
690090 36 GS21036CC2 CF694-36R2 GCC21-36R2 FGS21-36RR
690092 12 GS16012CC2 CF692-12R2 GCC15-12R2 FGS16-12RR
690094 108 GS21108CC2 CF694-108R2 GCC21-108R2 FGS21-108RR
690096 24 GS36024CC2 CF696-24R2 GCC36-24R2 FGS36-24RR

10. References

6900.5 (canceled); “Insulators — Guy Strain Glass-Fiber, Clevis-Clevis, Two Roller;”
Material Standard; SCL

Panomvana, Tanya; SCL Standards Engineer, subject matter expert and originator of
6900.50 (tanya.panomvana@seattle.gov)
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Seattle City Light

MATERIAL STANDARD

standard number

superseding:
effective date

:6901.10

December 22, 2005
: July 13, 2011

page: 1 of 2

INSULATOR, PORCELAIN, GUY STRAIN

1. Scope

This standard covers the requirements for porcelain
guy strain insulators.

The Seattle City Light Stock Numbers for this
insulator type are 690104 and 690106.

. Requirements
Porcelain guy strain insulators shall meet the following

requirements:

Stock No 690104 690106
. Application ANSI C29.4
Porcelain guy strain insulators are installed in down Class 54-2 54-3
guys and span guys to create an electric break. 60 Hz dry
'2I't11§|r use is governed by NESC, Section 21, Rule flashover, KV
: rms, nominal 30 35
Porcelain guy strain insulators provide a safer
working space in the area of high voltage conductors 60 Hz wet
and minimize corrosion of anchors and anchor rods. flashover, kv
rms, nominal 15 18
. Industry Standards Leakage
Porcelain guy strain insulators shall meet the distance, in,
requirements of the following national standard: nominal 1-7/8 2-1/4
ANSI C29.4-1989 - American National Standard Length, in,
for Wet-Process Porcelain Insulators Strain Type nominal 4-1/4 5-1/2
Rated tensile
strength, Ibs,
nominal 12,000 20,000
Porcelain color
gray, gray,
according to according to
ANSI C29.4, ANSI C29.4,
Section 5 Section 5

unit director

(Do td 04

Darnell Cola

standards coordinator standards supervisor

Aida Diop q John Shipek
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Seattle City Light standard number: 6901 10

superseding: December 22, 2005

Material Standard effective date: July 13, 2011
Insulator, Porcelain, Guy Strain page: 2 of 2
5. Testing 8. Issuance

Test data that establishes compliance with the Stock Unit: EA

requirements of ANSI C29.4, Section 8 shall be
provided upon request.

6. Marking
Porcelain guy strain insulators shall be clearly and

9. Approved Manufacturers

Manufacturers and Catalog Numbers

indelibly marked in accordance with ANSI C29.4,

Section 7. IGamIma opC . y
. . - . nsulators antana ictor
Marking shall include but not be limited to: Stock (formerly Insulators  Terezinha Insulators,
e Manufacturer’s name or symbol No Lapp) (Seves) (CST) Inc.
Year of manufacture
‘ T 690104 8504-70 504 1197 VI 4604
e Product Identification Number
. 690106 ' 8506-70 506 1173 V1 4606
7. Packaging
Porcelain guy strain insulators shall be packaged in
a way that prevents damage during shipping,
handling, and long-term outside storage. 10. References
Crates shall be secured to pallets for handling by Diop, Aida; SCL Standards Engineer, subject matter
forklifts. Pallets shall not exceed 4 feet in height or expert and originator of 6901.10
1,000 pounds in weight. (aida.diop@seattle.gov)
Individual packages shall be legibly marked with: IEEE C2-2007; National Electrical Safety Code

e Manufacturer’'s name
e Manufacturer’s catalog number
o Seattle City Light's Stock Number

Shipek, John; SCL Standards Engineer, subject
matter expert for 6901.10 (john.shipek@seattle.gov)

Shipping containers shall be legibly marked with:
e Seattle City Light's Purchase Order Number
e Seattle City Light's Stock Number
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standard number: 690130

Seattle City Light superseding: November 18, 2011

MATERIAL STANDARD effective;;;zi ?%(;ezmber 11, 2013

INSULATOR, VERTICAL LINE-POST, PORCELAIN, TIE-TOP,
FOR DISTRIBUTION SYSTEMS

1. Scope Stock No.

This standard covers requirements for porcelain, 690157 690161

tie-top vertical line post insulators.

. . o ANSI C29.7 Class 57-2 57-3
This standard applies to Seattle City Light Stock
Numbers 690157 and 690161. 60 Hz dry flashover,
kV rms, minimum 100 125
2. Application 60 Hz wet flashover,
Porcelain, tie top, vertical line post insulators are kV rms, minimum 70 95
used on wood poles to support distribution Positive critical impulse
conductors. The following table gives the flashover, kV crest,
application for each of the Stock Numbers. minimum 160 200
Leakage distance,
Stock No Application in, nominal 22 29
690157 26 kV lines, nominal Strike/dry ?rc distance,
in, nomin . 12.2
690161 26 kV lines, nominal in » homina : 9.5 5
contaminated and non- Reference length, in,
contaminated areas nominal 12 15
Ultimate cantilever
3. Industry Standards strength, Ib 2800 2800
Porcelain, vertical line post insulators shall meet Center hole thread,
the requirements of the following national in, nominal 3/4 - 10, UNC 3/4 - 10, UNC
standard: Neck type wn e
ANSI C29.7-1996 — American National . :
Standard for Wet-Process Porcelain Insulators Porcelain color gray, according to_
. . ANSI C29.7, Section 5.2
— High- Voltage Line-Post Type
Insulator base according to
4. Requirements ANSI C29.7, Section 5.3
Porcelain, vertical line post insulators shall meet
the following requirements:
standards coordinator standards supervisor unit director
M2 ; (Dontd B4
Tanya Panomvana John Shipek Darnell Cola
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Seattle City Light
Material Standard

Insulator, Vertical Line-Post, Porcelain, Tie-Top,
for Distribution Systems

standard number: 6901 30

superseding: November 18, 2011
effective date: December 11, 2013
page: 2 of 2

5. Quality Assurance

The distance between the bottom of the base and the
bottom skirt around the circumference of the insulator
shall be uniform with a maximum difference of

1/8 inch.

e —

=

A At1/8"

6. Testing

Test data that establishes compliance with the
requirements of ANSI C29.7, Section 8 shall be
provided upon request.

7. Marking

Porcelain, vertical line-post insulators shall be
clearly and indelibly marked in accordance with
ANSI C29.7, Section 7.

Marking shall include but not be limited to:
e Manufacturer’'s name or symbol
e Year of manufacture
e Product Identification Number

11 Approved Manufacturers

. Packaging

Porcelain, vertical line-post insulators shall be
packaged in a way that prevents damage during
shipping, handling, and long-term outside storage.

Crates shall be secured to pallets for handling by
forklifts. Pallets shall not exceed 4 feet in height or
2,000 pounds in weight.

Individual packages shall be legibly marked with:
e Manufacturer’'s name
e Manufacturer’s catalog number
e Seattle City Light's Stock Number

Shipping containers shall be legibly marked with:
e Seattle City Light's Purchase Order Number
e Seattle City Light's Stock Number

9. Issuance

Stock Unit: EA

10. References

Diop, Aida; SCL Standards Engineer, subject
matter expert and originator of 6901.30
(aida.diop@seattle.gov)

Shipek, John; SCL Standards Engineer, subject
matter expert for 6901.30 (john.shipek@seattle.gov)

Panomvana, Tanya; SCL Standards Engineer and
subject matter expert for 6901.30
(Tanya.panomvana@seattle.gov)

Manufacturers and Catalog Numbers

Gamma Newell PPC
Insulators Porcelain Insulators Victor
Stock No. (formerly Lapp) Company (Seves) Insulators, Inc.
690157 9335X-70 37620-7001 5135 62055 or VI 57-2
690161 9345X-70 41640-7001 5145 62056



Standard Number: 6901 . 3 1

Seattle City Light Superseding:  August 26, 2013
Effective Date: ~ March 17, 2015
MATERIAL STANDARD Page: 1ofl

STUD BOLTS FOR LINE POST INSULATORS

Long and short bolts shall be interchangeable in the insulators. All parts shall be hot-dip galvanized per ASTM
A-153 (2 mils min.).

Long stud bolts shall be furnished with a 2-1/4" x 2-1/4" square washer, a lock washer, a square nut, and a helical
spring washer. The helical spring washer shall have a section width of 0.234" and a section thickness of 0.188"
meeting ANSI B18.21.1. See City Light Material Standard 5842.5, Stock No. 584267.

Short stud bolts shall be furnished with two lock washers and a hex nut.

It shall be the Bidder's responsibility to update and/or maintain the referenced manufacturer's catalog numbers
shown. A written explanation must accompany each bid if different from the numbers shown.

Stock Unit: EA
_*‘ 3/4" ‘._
Lock e
Washer —
Lock 4
Washer —_—

21/4X21/4"
Square Galv.

Washer\

71/2"+ 1/8"

Nut )
Helical ——
Spring Lock
Washer
Square/
Nut L
696826 Short Stud | DF19M3 | J25249.1 10186 27542 87573 6502 72088
696828 Long Stud = Obsolete J25250.34  — _  87574S 7??}22:5 72087'S
Note: S = Special; coil spring washer in place of standard locknut.
Standards Coordinator Standards Supervisor Unit Director
Robin Byun John Shipek Darnell Cola

Bopin Bypeon q,{é'éé;,( Contl O
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standard number: 6901 40

Seattle City Light superseding: November 10, 2005

MATERIAL STANDARD et e 1otz M

INSULATOR, VERTICAL LINE POST, PORCELAIN, CLAMP TOP,
FOR DISTRIBUTION SYSTEMS

1. Scope 4. Requirements

Vertical line post insulators shall meet the following

This Material Standard applies to porcelain, requirements:

vertical line post insulators. This Material

Standard applies to Seattle City Light Stock Stock No

Numbers 690159, 690163, and 690166. 690159 690163 690166
2. Application ANSI C29.7 Class 57-12 57-13 57-15

Vertical line post insulators are used on wood 60 Hz dry flashover

poles to support distribution conductors. The KV rms, minimum 110 125 160

following table gives the application for each of the

Stock Numbers. 60 Hz wet flashover,

kV rms, minimum 85 100 130

StockNo__ Application Positive critical

690159 26 kV lines, nominal impulse flashover,
690163 46 and 26 kV lines in contaminated areas kV crest, minimum 180 200 265
690166 69 and 35 kV lines in contaminated areas Leakage distance,
in, nominal 22 29 45
3. Industry Standards Strike/dry arc

Vertical line post insulators shall meet the distance, in, nominal 9.5 12.25 17.25
requirements of the following industry standard:

ANSI C29.7-1996 — American National Standard for Referencellength, 13 16 215

Wet Process Porcelain Insulators — High Voltage in, nomina :

Line Post Type

standards coordinator standards supervisor unit director

Aida Diop Darnell Cola

. Adbid (Pontd 04
q John Shipek
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Seattle City Light
Material Standard

Insulator, Vertical Line Post, Porcelain, Clamp Top,
for Distribution Systems

standard number: 6901 40

superseding: November 10, 2005
effective date: June 2, 2011
page: 2 of 2

4. Requirements, continued

Stock No

690159, 690163, and 690166

Cantilever strength
2800
1400

ultimate, |bs
proof test, Ibs

Center hole thread, in 3/4 - 10, UFS-2B

Porcelain color gray, according to

ANSI C29.7, Section 5.2

Insulator base and
clamp bracket

according to
ANSI C29.7, Section 5.3

Trunnion bolt, City
Light special

2 inches long with hot-
dipped galvanized jam nut

5. Testing

Test data that establishes compliance with the
requirements of ANSI C29.7, Section 8 shall be
provided upon request.

6. Marking

Vertical line-post insulators shall be clearly and
indelibly marked in accordance with ANSI C29.7-
1996, Section 7. Marking shall include but not
limited to:

e Manufacturer’s name or symbol
e Year of manufacture
e Product Identification Number

194

7.

10.

Packaging

Vertical line-post insulators shall be packaged in a
way that prevents damage during shipping,
handling, and long-term outside storage.

Crates shall be secured to pallets for handling by
forklifts. Pallets shall not exceed 4 feet in height or
1,000 pounds in weight.

Individual packages shall be legibly marked with:
e Manufacturer’'s name
e Manufacturer’s catalog number
e Seattle City Light's Stock Number

Shipping containers shall be legibly marked with:
o Seattle City Light's Purchase Order Number
o Seattle City Light's Stock Number

.Issuance

Stock Unit: EA

.Approved Manufacturers

Manufacturers and Catalog Numbers

Newell
Stock Lapp Porcelain Victor
No Insulator Company Insulators, Inc.
690159 4235LN70 43930-7401 62155-SL
690163 4245LN70 43940-7401 62156-SL
690166 4266LN70 43970-7401 62158-SL
References

Diop, Aida; SCL Standards Engineer, subject matter
expert and originator of 6901.40

(aida.diop@seattle.gov)

Shipek, John; SCL Standards Engineer, subject
matter expert for 6901.40 (john.shipek@seattle.gov)



Standard Number: 690 1 . 55

4Seattle City Light Superseding: October 5, 2011

MATERIAL STANDARD Eﬁectivep%agtg; fp())rfil524, 2014

Insulator, Horizontal Line Post, Polymer, For 115 kV Nominal Systems

- section length >

690189

mounting angle

i Note: Size and number of actual
weathersheds will vary.

1. Scope

This standard applies to polymer, horizontal line post insulators used to construct 115 kV
transmission lines. Insulators have a trunnion end fitting.

This standard applies to the Seattle City Light (SCL) stock numbers listed in Table 2.

2. Application

Horizontal line post insulators are used on wood or steel poles to support transmission
conductors. Table 2 gives the application for each of the stock numbers.

Table 2. Horizontal Line Post Insulator Applications

Stock No. Application

012830 115 kV, nominal, steel poles, no base
013307 115 kV, nominal, steel poles, flat base
690189 115 kV, nominal, wood poles, curved base

In 2008, stock number 012830 was used with SCL-fabricated bases to re-insulate the
115 kV north to Bothell line. If an insulator on the 115 kV north to Bothell line becomes
damaged, re-use the existing base with the new insulator. If a base is required, SCL’s
shop will need to be contacted to fabricate a base.

Standards Coordinator Standards Supervisor Unit Director
John Shipek John Shipek Darnell Cola



Standard Number: 690 1 . 55

Superseding: October 5, 2011
Effective Date: April 24, 2014
Page: 2 of 5

Seattle City Light
MATERIAL STANDARD
Insulator, Horizontal Line Post, Polymer, For 155 kV Nominal Systems

3. Industry Standards
Insulators shall meet the applicable requirements of the following national standards:
ANSI C29.1-1988 (R2002) Test Methods for Electrical Power Insulators

ANSI C29.7-1996 (R2002) Wet Process Porcelain Insulators — High Voltage Line
Post Type

ANSI C29.11-1989 (R1996) Tests for Composite Suspension Insulators for Overhead
Transmission Lines

ASTM A153-1982 Zinc Coating (Hot Dip) on Iron and Steel Hardware

4. Requirements
4.1 Common Requirements

Ultimate mechanical strength ratings shall be based on fully assembled insulators;
insulators with base and end fittings attached.

Table 4.1. Common Requirements

60 Hz dry flashover

60 Hz wet flashover

Positive critical impulse flashover
Horizontal coupling length

Mounting angle

Leakage

Strike/dry arc distance

Ultimate mechanical strength in cantilever

Maximum design cantilever (MDC)

Ultimate mechanical strength in tension

End fitting type (line end)

Weathershed/sheath material

Weathershed/sheath material color

196

325 kV rms, minimum

295 kV rms, minimum

505 kV crest, minimum
46 in (plus 3, minus 2)
12 degrees

82 in, minimum

33 in, minimum

3,790 Ib, minimum

As defined by ANSI C29.1-1988 (R2002) and
ANSI C29.7-1996 (R2002), section 8

1,515 Ib, minimum

Where MDC is defined as 40% of the ultimate
mechanical strength in cantilever

5,000 Ib, minimum

At 0%, MDC shall be as defined by ANSI
C29.1-1988 (R2002), section 5

Horizontal trunnion (clamp top)

Similar to ANSI C29.7-1996 (R2002), figure 11,
with one supplemental hole capable of
accepting a 3/4-inch diameter Y-clevis and
carrying the full design load of the insulator.
Trunnion bolt shall be at least 2 inches long
and include a hot dip galvanized jam nut.
Silicon rubber; to qualify as silicon type,
weathershed/sheath material must be
composed of at least 33% silicon by weight;
“EP/silicon alloys” do not qualify.

Gray
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4.2 Stock No. 690189 Requirements, Bendable Curved Base

Base type (structure end)

Base mounting bolt holes

Figure 4.2. Bendable Curved Base

4.3 Stock No. 013307 Requirements, Bendable Flat Base

Base type (structure end)

Base mounting bolt holes

Figure 4.3. Bendable Flat Base
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4.4  Stock No. 012830 Requirements

Insulator shall be furnished without a base.

Steel or aluminum gain channel
(a.k.a. bendable)

Two holes spaced 12 inches vertically from one
hole or slot, designed to accommodate 3/4-inch
nominal diameter fasteners.

Steel or aluminum formed channel
(a.k.a. bendable)

Two holes spaced 12 in vertically from one hole
or slot. Four holes or slots in rectangular pattern
spaced 10 in vertically and 8 in horizontally.
Holes shall be designed to accommodate

3/4-in nominal diameter fasteners.

Insulator shall be furnished with sets of mounting fasteners.
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4.5 Flat Base Requirements — No Stock Number

Base shall be fabricated by SCL shop according to L2-SN251-28 W/ELT.

Base type (structure end) Steel or aluminum formed channel
(A.K.A. bendable)
Base mounting bolt holes Four holes or slots in rectangular pattern

spaced 13 in vertically and 8 in horizontally,
designed to accommodate 3/4-in nominal
diameter fasteners.

Figure 4.5. Bendable Flat Base

J
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5. Notice of Changes

Manufacturer shall provide Seattle City Light reasonable notice of anticipated insulator
design changes. This includes, but is not limited to, changes in polymer formulation,
dimensions, electrical characteristics, mechanical characteristics, or accessories.

6. Marking

Insulators shall be clearly and indelibly marked with the manufacturer’'s name or symbol,
the year of manufacture, and the maximum design cantilever (MDC). Load ratings shall
be stated in units of pounds. Labeling shall be in English.

7. Packaging

Insulators shall be packaged in wood crates to protect against physical damage that
could occur during shipping, handling, or long-term outside storage. If slatted crates are
used, each insulator shall be sealed in plastic. If sealed crates are used, plastic is

not required.

Insulator weathersheds shall not bear any load due to its own weight or that of insulators
or crates above or below it.

Crates shall be secured to pallets for handling by forklift. Pallets shall not exceed 4 ft in
height or 1,000 Ib in weight. Crates shall be marked with the manufacturer’s name or
symbol, catalog number, SCL stock number, and purchase order number.

Number of insulators per crate: 16 maximum.

8.

Issuance

Stock Unit: EA
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9. Approved Manufacturers

Stock No. NGK-Locke MacLean Power Systems
012830 L2-SN251-2 W/ELT (without base) -

013307 L2-SN211-28 W/ELT H212044VX06

690189 L2-SN251-23 W/ELT NBKG30XH02-3S0-122

10. References

Diop, Aida; SCL Standards Engineer and subject matter expert for 6901.55
(aida.diop@seattle.gov)

Shipek, John; SCL Standards Engineer and subject matter expert and originator of
6901.55 (john.shipek@seattle.gov)

Shop Drawing for Catalog No. L2-SN251-28 W/ELT; dated 8/1/2008; NGK-Locke
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standard number: 6901 57
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INSULATOR, HORIZONTAL LINE POST, POLYMER,
FOR 230 kV NOMINAL SYSTEMS

A

1. Scope

This Material Standard applies to polymer, horizontal
line post insulators used to construct 230 kV
transmission lines. Insulators have a drop eye end
fitting and are designed for mounting on single wood
poles.

This standard applies to the Seattle City Light Stock
Numbers: 012382, and 013308.

. Application

Horizontal line post insulators are used on wood or
steel poles to support transmission conductors. The
following table gives the application for each of the
Stock Numbers.

Stock No  Application

section length

012382 230 kV, nominal, wood poles, curved base
013308 230 kV, nominal, steel poles, flat base

. Industry Standards

Insulators shall meet the applicable requirements of
the following national standards:

ANSI C29.1-1988 (R2002) Test Methods for
Electrical Power Insulators

ANSI C29.2-1992 (R1999) Wet Process
Porcelain and Toughened Glass - Suspension
Type

standards coordinator standards supervisor

Aida Diop

\ 144 (Do td EL
q John Shipek
I
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012382

Note: Size and number of actual weathersheds will vary.

ANSI C29.11-1989 (R1996) Tests for Composite
Suspension Insulators for Overhead Transmission
Lines

ASTM A153-1982 Zinc Coating (Hot Dip) on Iron
and Steel Hardware

4. Requirements
4.1 Common Requirements

Ultimate mechanical strength ratings shall be based
on fully assembled insulators; insulators with base
and end fittings attached.

60 Hz dry flashover, kV 618
rms, minimum

60 Hz wet flashover, kV 555
rms, minimum

Positive critical impulse 990
flashover, kV crest,
minimum

Horizontal coupling length, 74 (plus 1, minus 1)
in

Mounting angle, degrees 12
Leakage, in, minimum 177

Strike/dry arc distance, in, 63
minimum

unit director

Darnell Cola



Seattle City Light
MATERIAL STANDARD

Insulator, Horizontal Line Post, Polymer, for 230 kV Nominal Systems

4. Requirements, continued

4.1 Common Requirements, continued

Ultimate mechanical
strength in cantilever,
Ibs, minimum

Maximum design
cantilever (MDC),
Ibs, minimum

Ultimate mechanical
strength in tension,
Ibs, minimum

End fitting type (line
end), in

Weathershed/sheath
material

Weathershed/sheath
material color

4.2
Curved Base

Base type (structured

end)

Base mounting bolt
holes, in

2,330

as defined by ANSI C29.1-
1988 (R2002) and ANSI
C29.7-1996 (R2002),
section 8

930

where MDC is defined as
40% of the ultimate
mechanical strength in
cantilever

15,000

at 0% MDC as defined by
ANSI C29.1-1988 (R2002),
section 5

extended two-hole (also
known as two-hole drop eye)
with centers of holes or slots
spaced 2-3/4 inches (plus 2-
1/4, minus 0) apart

silicon rubber — to qualify as
silicon type, weathershed/
sheath material must be
composed of at least 33%
silicon by weight; “EP/silicon
alloys” do not qualify

gray

Stock Number 012382 Requirements, Bendable

Steel or aluminum gain
channel (aka, bendable)

one 15/16 or 1 diameter hole
spaced 12 inches vertically
from one 15/16 or

1 x 1-5/16 or 1-1/2 slot

201

standard number

superseding
effective date

page

.6901.57

- July 29, 2008
- October 5, 2011

2 of 3

Figure 4.2, Bendable curved base

4.3 Stock Number 013308 Requirements, Flat Base

Base type (structured
end)

Base mounting bolt
holes

Steel or aluminum formed
channel

Two holes spaced 12 inches
vertically from one hole or
slot. Four holes or slots in
rectangular pattern spaced 10
inches vertically and 8 inches
horizontally. Holes shall be
designed to accommodate
3/4-inch nominal diameter
fasteners.

Figure 4.3, Bendable flat base
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5. Grading Ring Crates shall be secured to pallets for handling by
forklift. Pallets shall not exceed 4 feet in height or
1,000 pounds in weight. Crates shall be marked with
the manufacturer’s name or symbol, catalog number,
Seattle City Light's Stock Number, and Purchase
Order number.

One 9-inch diameter (plus or minus 3 inches)
grading ring shall be provided for the line end of
each insulator. Grading rings shall be designed to
allow easy installation and removal with the
conductor in place. No information bands or tags

shall be placed in the area where the grading ring Number of insulators per crate: 16 maximum.
brackets are mounted to the end fitting. Grading
ring installation instructions shall be packaged with 9. Stock Unit: EA
each insulator in a waterproof, ultraviolet-light
resistant plastic envelope or other waterproof, 10. Abbrov Manuf rer
Seattle City Light approved means. 0. Approved Manufacturers

6. Notice of Changes Manufacturers and Catalog Numbers
Manufacturer shall provide Seattle City Light Stock MacLean Power
reasonable notice of anticipated insulator design No NGK-Locke Systems
changes. This includes, but is not limited to, 012382 L2-SN431-13-W NBSG30XH043S0
changes in polymer formulation, dimensions,
electrical characteristics, mechanical characteristics, 013308 L2-SN431-18-W H211074VA02

or accessories.

7. Marking 11. References
Insulators shall be clearly and indelibly marked with Diop, Aida; SCL Standards Engineer, subject matter
the manufacturer’s name or symbol, the year of expert for 6901.57 (aida.diop@seattle.gov)
manufacture, and the maximum design cantilever Shipek, John; SCL Standards Engineer, subject

(MDC). Load ratings shall be stated in units of

matter expert and originator of 6901.57
pounds. Labeling shall be in English. P g

(john.shipek@seattle.gov)

8. Packaging

Insulators shall be packaged in wood crates to
protect against physical damage that could occur
during shipping, handling, or long-term outside
storage. If slatted crates are used, each insulator
shall be sealed in plastic. If sealed crates are used,
plastic is not required.

Insulator weathersheds shall not bear any load due
to its own weight or that of insulators or crates above
or below it.
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standard number: 6901 . 60

Seattle City Light superseding: April 6, 2011

MATERIAL STANDARD i

INSULATOR, HORIZONTAL LINE POST, PORCELAIN, CLAMP TOP,
FOR DISTRIBUTION SYSTEMS

MAN
Y

1. Scope Cantilever strength
This Material Standard applies to porcelain, horizontal ultimate, Ibs 2800, nominal
line post insulators. This Material Standard applies to ¢ b 1400. mini
Seattle City Light Stock Number 690173. proof test, lbs » Minimum
Center hole thread, in 3/4 - 10, UFS-2B

2. Application

Horizontal line post insulators are used to construct Porcelain color gray, according to
26.4 and 34.5 kV overhead distribution lines ANSI €29.7,
) ) ’ Section 5.2
3. Industry Standards Insulator base and clamp according to ANSI

Horizontal line post insulators shall meet the bracket C29.7, Section 5.3
requirements of the following industry standard: Trunnion bolt, 2 inches long with

ANSI C29.7-1996 — American National Standard City Light special hot-dipped

for Wet Process Porcelain Insulators — High galvanized jam nut

Voltage Line Post Type

4. Requirements 5. Testing
Horizontal line post insulators shall meet the following Test data that establishes compliance with the
requirements: requirements of ANSI C29.7, Section 8 shall be
provided upon request.
ANSI C29.7 Class 57-22
6. Markin
60 Hz dry flashover, kV rms 110, minimum . g ) .
Horizontal line-post insulators shall be clearly and

60 Hz wet flashover, kV rms 100, minimum indelibly marked in accordance with ANSI C29.7-

o o o 1996, Section 7. Marking shall include but not limited
Positive critical impulse flashover, 180, minimum to:
kV crest ,

e Manufacturer’'s name or symbol
Leakage distance, in 22, nominal e Year of manufacture
Strike/dry arc distance, in 9.5, nominal ¢ Product Identification Number
Reference length, in 14, nominal
standards coordinator standards supervisor unit director

Aida Diop Darnell Cola

{ 1244 (Do td &4
q John Shipek
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Insulator, Horizontal Line Post, Porcelain, Clamp Top,
for Distribution Systems

standard number
superseding

effective date:

page

:6901.60

: April 6, 2011
May 20, 2011
2 o0f2

7. Packaging

Horizontal line-post insulators shall be packaged in a
way that prevents damage during shipping, handling,
and long-term outside storage.

Crates shall be secured to pallets for handling by
forklifts. Pallets shall not exceed 4 feet in height or
1,000 pounds in weight.

Individual packages shall be legibly marked with:
e Manufacturer’'s name
e Manufacturer’s catalog number
« Seattle City Light's Stock Number

Shipping containers shall be legibly marked with:
o Seattle City Light's Purchase Order Number
e Seattle City Light's Stock Number

8. Issuance
Stock Unit: EA

9. Approved Manufacturers

Manufacturers and Catalog Numbers

Stock Lapp Newell Porcelain Victor
No Insulator Company Insulators, Inc.
690173 | 4635LN70 48623-7401 62255-SL

10. References

Diop, Aida; SCL Standards Engineer, subject
matter expert and originator of 6901.60
(aida.diop@seattle.gov)

Shipek, John; SCL Standards Engineer, subject
matter expert for 6901.60 (john.shipek@seattle.gov)
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Seattle City Light

MATERIAL STANDARD

standard number: 6901 80

superseding: May 14, 2010
effective date: August 23, 2011
page: 1 of 2

INSULATOR, STATION POST-TYPE, PORCELAIN

1. Scope

This standard covers the requirements for
porcelain station post-type insulators.

This standard applies to Seattle City Light
Stock Numbers 690253, 690280, 690186
and 690187.

2. Application

Porcelain station post-type insulators are used

in substations to support buses or apparatus.

The following table gives the maximum voltage

ratings for each of the Stock Numbers and
their ANSI Technical Reference (TR)

numbers.
Stock ANSI TR Voltage Rating,
Number Number maximum
690253 202 7.5kV
690280 222 7.5kV
690186 205 15 kV
690187 208 23 kV

3. Industry Standards

Porcelain station post-type insulators shall
meet the requirements of the following
national standard:

ANSI C29.9-1983 — American National
Standard for Wet-Process Porcelain
Insulators Apparatus, Post —Type

s_tandards coordinator

Aida Diop

4. Requirements

Porcelain station post-type insulators shall meet the following
requirements:

Stock Number

690253 690280 690186 | 690187

ANSI C29.9
TR Number 202 222 205 208

BIL (Basic Impulse
Insulation Level) rating,

kV, nominal 95 95 110 150
60 Hz, wet flashover,
kV, rms, nominal 30 30 45 60

Positive critical impulse
flashover, kV crest,

nominal 105 105 125 170
Leakage distance, in,

nominal 10-1/2 10-1/2 15-1/2 24
Four tapped holes, 1/2-13, 5/8-11, 1/2-13, 1/2-13,
size, in UFS UFS UFS UFS
Bolt circle diameter, in 3 5 3 3
Height, in, overall 7-1/2 10 10 14
Height, in, tolerance +1/32 +1/32 +1/32 +1/32
Cantilever strength, Ib,

ultimate, upright 2000 4000 2000 2000

Porcelain color for station post-type insulators shall be gray,
according to ANSI C29.9, Section 4.2.

Cap material and coating for station post-type insulators shall
be hot-dipped galvanized iron or steel, according to ANSI
C29.9, Section 4.3.

standards supervisor unit director

q : Jo(n Shipek
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Insulator, Station Post-Type, Porcelain

standard number: 6901 80

superseding: May 14, 2010
effective date: August 23, 2011
page: 2 of 2

5. Testing

Test data that establishes compliance with the
requirements of ANSI C29.9, Section 7 shall be
provided upon request.

. Marking

Porcelain station post-type insulators shall be
clearly and indelibly marked in accordance with
ANSI C29.9, Section 6.

Marking shall include but not limited to:
e Manufacturer’s name or symbol
e Year of manufacture
e Product Identification Number

Crates shall be secured to pallets for handling by
forklifts. Pallets shall not exceed 4 feet in height or
1,000 pounds in weight.

Individual packages shall be legibly marked with:
e Manufacturer's name
e Manufacturer’s catalog number
o Seattle City Light's Stock Number

Shipping containers shall be legibly marked with:
o Seattle City Light's Purchase Order Number
e Seattle City Light's Stock Number

.Issuance

Stock Unit: EA

. Packaging

Porcelain station post-type insulators shall be
packaged in a way that prevents damage during
shipping, handling, and long-term outside storage.

9. References

Diop, Aida; SCL Standards Engineer, subject matter
expert and originator of 6901.80 (aida.diop@seattle.gov)

Shipek, John; SCL Standards Engineer, subject
matter expert for 6901.80 (john.shipek@seattle.gov)

10.Approved Manufacturers

Manufacturers and Catalog Numbers

Newell PPC
Stock Gamma Lapp Locke Porcelain Insulators Victor
Number Insulators Insulators Insulators Company (Seves) Insulators, Inc.
690253 8420 315202-70 PS00910 231001-7001 95 SU 1750
690280 na 315222-70 PH00910 41510-7001 95 HU 1766
690186 8425 315205-70 PS01110 231002-7001 110 SU 1751
690187 8428 315208-70 PS01510 231003-7001 150 SU 1752
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SEATTLE CITY LIGHT stanpArD Numeer:  6901.95
MATERIAL STANDARD SuPERCEIING,  NEW

EFFECTIVE DATE: October 11, 2004

INSULATOR, STATION POST, POLYMER
FOR 115 kV NOMINAL SYSTEMS

S

Note: Size and number of
actual weathersheds will vary.

1. Scope

This Material Standard applies to polymer, station post insulators used to support 115 kV bus in substations.
The end of each insulator has a 5-inch diameter bolt circle end fitting.

This insulator, in combination with a steel trunnion adapter, Stock No. 012381, can also be used as a 115 kV
vertical line post insulator.

2. Industry Standards
Insulators shall meet the applicable requirements of the following national standards:

ANSI C29.1-1988 (R2002) Test Methods for Electrical Power Insulators
ANSI C29.9-1983 (R1996) Wet Process Porcelain Insulators — Apparatus, Post-Type
ASTM A153-1982 Zinc Coating (Hot Dip) on Iron and Steel Hardware

Insulator is intended to be as similar as practical to Technical Reference Number 286 unit as identified in Table
2 of ANSI C29.9-1983 (R1996) for porcelain post type insulators. No industry standard exists for polymer
station post insulators.

3. Requirements

Overall height: 45”7 (plus/minus 1/16")
Impulse withstand: 550 kV crest minimum
Leakage: 99” minimum

Positive critical impulse flashover: 610 kV crest minimum
60 Hz wet withstand: 230 kV rms minimum
Ultimate mechanical strength in cantilever: 2,600 Ibs. minimum
Ultimate mechanical strength in tension: 17,500 Ibs. minimum
Ultimate mechanical strength in compression: 12,000 Ibs. minimum
Ultimate mechanical strength in torsion: 30,000 in.-lbs. minimum

Ultimate mechanical strength ratings shall be based on fully assembled insulators; insulators with base and
end fittings attached.

STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR _

Ol | Gt | Yo oy
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SEATTLE CITY LIGHT
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STANDARD NUMBER:

PAGE:

SUPERCEDING:
EFFECTIVE DATE:

6901.95

20f2
NEW
October 11, 2004

3. Requirements, Continued

Base type (structure end):

End fitting type (line end):

Weathershed/sheath material:

Weathershed/sheath material color:

4. Notice of Changes

57 bolt circle as defined by ANSI C29.9-1983 (R1996),
Table 2, for technical reference number 286 type insulators.

57 bolt circle as defined by ANSI C29.9-1983 (R1996),
Table 2, for technical reference number 286 type insulators.

Silicon rubber — to qualify as silicon type,
weathershed/sheath material must be composed of at least
33% silicon by weight; “EP/silicon alloys” do not qualify.

Gray

Manufacturer shall provide Seattle City Light reasonable notice of anticipated insulator design changes. This
includes, but is not limited to, changes in polymer formulation, dimensions, electrical characteristics, mechanical

characteristics, or accessories.

5. Marking

Insulators shall be clearly and indelibly marked with the manufacturer’s name or symbol, the year of
manufacture, and load ratings. Load ratings shall be stated in units of pounds. Labeling shall be in English.

6. Packaging

Insulators shall be packaged in wood crates to protect against physical damage that could occur during
shipping, handling, or long-term outside storage. If slatted crates are used, each insulator shall be sealed in
plastic. If sealed crates are used, plastic is not required.

Insulator weathersheds shall not bear any load due to it's own weight or that of insulators or crates above or

below it.

Crates shall be secured to pallets for handling by forklift. Pallets shall not exceed 4 feet in height or 1,000
pounds in weight. Crates shall be marked with the manufacturer's name or symbol, catalog number, Seattle
City Light's Stock Number, and Purchase Order number.

Number of insulators per crate: 12 maximum.

Stock Unit: EA

Stock Number 012383

Approved Manufacturers Type
MacLean Power Systems Armoursil
NGK-Locke 2-1/2” Core
NGK-Locke 3-1/2” Core

Catalog Number
NAA100XH23S0

S2-5G311-21
S4-SH251-22
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SEATTLE CITY LIGHT STANDARD NUMBER: - 50(0)1.97

MATER IA L STA N DA R D SUPERSEFI)DAI\EE; 1S§:Jt?(;mber 14, 2007

EFFECTIVE DATE: October 3, 2007

INSULATOR, STATION POST, POLYMER
FOR 230 kV NOMINAL SYSTEMS

|

012781

height

size and number of actual
weathersheds will vary

1. Scope
This material standard applies to polymer, station post insulators.
This material standard applies to the following Seattle City Light Stock Number:
Stock No.: 012781

2. Application
Insulator is intended for use in substations to support 230 kV bus.
This insulator, in combination with a steel trunnion adapter, Stock No. 012381, can also be used as a 230 kV vertical line
post insulator.
3. Industry Standards
Insulator shall meet the applicable requirements of the following industry standards:

ANSI C29.1-1988 (R2001) Test Methods for Electrical Power Insulators
ANSI C29.9-1983 (R2002) Wet-Process Porcelain Insulators —Apparatus, Post Type
ASTM A153-2005 Standard Specification for Zinc Coating (Hot Dip) on Iron and Steel Hardware

Insulator is intended to be as similar as practical to Technical Reference Number 304 unit as identified in Table 2 of
ANSI C29.9 for porcelain post type insulators. No industry standard exists for polymer station post insulators.

STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIREGTOR

Sean Parker “"1“' Johr/BaAnett ) John Nieremberg y &
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SEATTLE CITY LIGHT sTANDARD NUMBER: 69(01.97
MATERIAL STANDARD PAGE: 20f3

SUPERSEDING: September 14, 2007

Insulator, Station Post, Polymer for 230 kV Nominal Systems EFFECTIVE DATE: October 3, 2007

4. Construction

4.1

4.2

4.3.

4.4

General

Unless indicated otherwise, all values cited below should be consistent with industry standards — they are repeated
here for the convenience of the reader. Values or requirements different from industry standards are identified
with the symbol A.

Insulator shall meet the following requirements (with the grading ring installed):

Requirements Reference

Stock Number 012781 -

BIL Rating, kV 900 ANSI C29.9, Table 2
Overall Height, in. 80 +/- 1/8 ANSI C29.9, Table 2
Impulse Withstand Minimum, kV rms 900 ANSI C29.9, Table 2
Leakage Distance, minimum, in. 165 ANSI C29.9, Table 2
Positive Critical Impulse Flashover, minimum, kV peak-to-peak 1,010 ANSI C29.9, Table 2
Low Frequency Wet Withstand Minimum, kV rms 385 ANSI C29.9, Table 2
Ultimate Mechanical Strength Cantilever, Ib 1,600 A SCL preference
Ultimate Mechanical Strength In Tension, Ib 17,500 A SCL preference
Ultimate Mechanical Strength In Compression, Ib 3,400 A SCL preference
Ultimate Mechanical Strength In Torsion, in-lb 30,000 A SCL preference

Weathershed/Sheath Material

Weathershed/sheath material shall be made out of silicon rubber — to qualify as silicon type, weathershed/sheath
material must be composed of at least 33% silicon by weight; “EP silicon alloys” do not qualify.

Parting lines along the weathershed/sheath must be kept to a minimum so as to reduce the likelihood of tracking
when contaminated.

Weathershed/sheath material shall be gray.

End Fittings
Requirements Reference
Material ductile iron or forged steel SCL preference
End Fitting Type (top/structure) flange ANSI C29.9, Table 2
End Fitting Type (bottom/line) flange ANSI C29.9, Table 2

End fittings shall have a 5” inch diameter bolt circle as defined in ANSI C29.9, Table 2 for technical reference
number 304 type insulators.

Grading Ring

One 9" diameter (plus/minus 3”) grading ring shall be provided for the line end of each insulator. Grading rings
shall be designed to allow easy installation and removal with the conductor in place. No information bands or tags
shall be placed in the area where the grading ring brackets are mounted to the end fitting. Grading ring installation
instructions shall be packed with each insulator in a waterproof, ultraviolet-light resistant plastic envelope or other
waterproof, Seattle City Light approved means.
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30f3
September 14, 2007
October 3, 2007

5. Notice of Changes

Manufacturer shall provide Seattle City Light reasonable notice of anticipated design changes. This includes, but is not
limited to, changes in polymer formulation, dimensions, electrical characteristics, mechanical characteristics, or

accessories.

6. Testing
Insulator test data that establishes compliance with the requirements of ANSI C29.9, Section 7 shall be provided upon
request.

7. Marking

Insulator shall be clearly and indelibly marked in accordance with ANSI C29.9, Section 6. Load ratings shall be stated in

units of pounds.

Labeling shall be in English.

8. Packaging

Insulators shall be packaged in wood crates to protect against physical damage that could occur during shipping,
handling, or long-term outside storage. If slatted crates are used, each insulator shall be sealed in plastic. If sealed

crates are used, plastic is not required.

Insulator weathersheds shall not bear any load due to its own weight or that of insulators or crates above or below it.

Crates shall be secured to pallets for handling by forklift. Pallets shall not exceed 4 feet in height or 1,000 pounds in
weight. Crates shall be marked with the manufacturer’'s name or symbol, catalog number, Seattle City Light's Stock

Number, and Purchase Order number.

Number of insulators per crate: 18 maximum.

9. Issuance
Stock Unit: EA

10. Approved Manufacturers

Manufacturer Catalog No.

MacLean Power Systems NAA100XH46S1
(Reliable Power Products)

NGK-Locke S$2-SN471-22-W
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standard number: 6902 30

Seattle City Light superseding: December 18, 2008
effective date: May 10, 2012

MATERIAL STANDARD page: 1 of 3

INSULATOR, SUSPENSION, POYLMER, FOR 26.4 KV SYSTEMS

section length is required, such as preserving
1. Scope climbing space.

This standard applies to overhead distribution
polymer, suspension insulators.

This standard applies to the following Seattle

3. Industry Standards

Insulator shall meet the applicable requirements
of the following industry standards:

City Light Stock Numbers:
ANSI C29.1-1988 (R2000) Test Methods for
Nominal Section Electrical Power Insulators
Stock No Length, in ANSI C29.13-2000 For Insulators- Composite-
690233 20 Distribution Deadend Type
690235 25 ASTM A153-2005 Standard Specification for Zinc

Coating (Hot Dip) on Iron and Steel Hardware

2. Application

Suspension insulators are intended for use in

overhead distribution systems nominally rated up 4. Specifications

to 26.4 kV phase-to-phase, 60Hz. 4.1 General

Insulators with a nominal section length of 20 Unless indicated otherwise, all values cited below
inches are used to deadend overhead distribution should be consistent with industry standards —
conductors. they are repeated here for the convenience of the

reader. Values or requirements different from
industry standards are identified with the symbol
A.

Insulators with a nominal section length of 25
inches are used in situations where additional

standards coordinator standards supervisor unit director

q John Shipek
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4. Specifications, continued
4.1 General, continued

Insulator shall meet the following requirements:

Stock Number

690233 690235 Reference
Section length, in 202 A 25 +1/-0 A SCL preference
Class DS-35 none ANSI 29.13, Table 2
Strike/dry arc distance, minimum, in 13.5 A 20 A SCL preference
Leakage distance, minimum, in 28.7 28.7 ANSI 29.13, Table 2
60 Hz dry flashover minimum, kV rms 145 145 ANSI 29.13, Table 2
60 Hz wet flashover minimum, kV rms 130 130 ANSI 29.13, Table 2
Positive critical impulse flashover, 250 250 ANSI 29.13, Table 2
minimum, kV peak-to-peak
Specified Mechanical Load, minimum, Ib 15,000 A 15,000 A SCL preference
Routine Test Load, minimum, Ib 7,500 A 7,500 A SCL preference
Torsional Load, minimum, ft / Ib 35 35 ANSI 29.13, Table 2

4.2 End Fittings

A values and requirements differ from industry standards

4.3

Stock Number

690233 690235 Reference
Material ductile iron, ductile iron,

aluminum aluminum

or forged steel

End fitting type (top/structure) end clevis,

ANSI 52-2 class

End fitting type (bottom/line) end tongue,

ANSI 52-2 class

Clevis pin shall be nominal 5/8-inch diameter.

Cotter pin shall be stainless steel and humped; self-
retaining and self-locking after each installation.

Weathershed/Sheath Material

Weathershed/sheath material shall be made out of
silicon rubber — to qualify as silicon type,
weathershed/sheath material must be composed of at
least 33% silicon by weight; “EP silicon alloys” do not
qualify.

Parting lines along the weathershed/sheath must be
kept to a minimum so as to reduce the likelihood of
tracking when contaminated.

Weathershed/sheath material shall be gray.

213

or forged steel SCL preference

clevis,

ANS]| 52-2 class ANSI 29.13, Figure 1

tongue,

ANSI 52-2 class ANSI 29.13, Figure 1

5. Notice of Change

Manufacturer shall provide Seattle City Light
reasonable notice of anticipated design changes.
This includes, but is not limited to, changes in
polymer formulation, dimensions, electrical
characteristics, mechanical characteristics, or
accessories.
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6. Testing

Insulator test data that establishes compliance with
the requirements of ANSI C29.13, Section 7 shall

be provided upon request.

7. Marking

Suspension insulators shall be clearly and indelibly

marked in accordance with ANSI C29.13-2000,

Section 6. Marking shall include but not limited to:

e Manufacturer’s name or symbol
e Year of manufacture
¢ Product Identification Number

9. Approved Manufacturers

Manufacturers and Catalog Numbers

8. Packaging

Suspension insulators shall be packaged in a way
that prevents damage during shipping, handling,
and long-term outside storage.

Crates shall be secured to pallets for handling by
forklifts. Pallets shall not exceed 4 feet in height or
1,000 pounds in weight.

Individual packages shall be legibly marked with:
e Manufacturer’'s name
e Manufacturer’s catalog number
o Seattle City Light's Stock Number

Shipping containers shall be legibly marked with:
o Seattle City Light's Purchase Order Number
« Seattle City Light's Stock Number

.Issuance

Stock Unit: EA

Nominal

Section APR Hubbell Power MacLean Power
Stock Length, Advanced Rubber Systems Salisbury by
Number in Products K-Line (Reliable) Honeywell
690233 20 ARP-35SKCE-S 4010250215 KL35SCTM DS-35M 9503U-SI
690235 25 ARP-35SKCE-SHP 4010350215

10. References

Diop, Aida; SCL Standards Engineer, subject matter

expert for 6902.30 (aida.diop@seattle.gov)

Parker, Sean; SCL Standards Student Intern, subject

matter expert for 6902.30

Shipek, John; SCL Standards Engineer, subject matter

expert for 6902.30 (john.shipek@seattle.gov)
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MATERIAL STANDARD e e, §ouember 1, 2013

INSULATOR, SUSPENSION, POLYMER FOR 115 kV NOMINAL SYSTEMS

~ Section Length -

Note: Size and number of actual weathersheds will vary.

Scope

This Standard applies to polymer, suspension
insulators used to construct 115 kV transmission
lines. Insulators have an ANSI 52-5 type J socket on
their structure end and an ANSI 52-5 type J ball on
their line end.

This material Standard applies to the following
Seattle City Light Stock Number: 690237

Industry Standards

Insulators shall meet the applicable requirements of
the following national standards:

ANSI C29.1-1988 (R2002) Test Methods for
Electrical Power Insulators

ANSI C29.2-1992 (R1999) Wet Process Porcelain
and Toughened Glass - Suspension Type

ANSI C29.11-1989 (R1996) Tests for Composite
Suspension Insulators for Overhead Transmission
Lines

ASTM A153-1982 Zinc Coating (Hot Dip) on Iron
and Steel Hardware

Requirements

60 Hz dry flashover: 395 kV rms
minimum

60 Hz wet flashover: 356 kV rms
minimum

Positive critical impulse 600 kV crest
flashover: minimum

standards coordinator

Requirements, continued

Horizontal coupling length:
Leakage:
Strike/dry arc distance:

Specified mechanical load
(SML) as defined by ANSI
C29.11-1989 (R1996):

Routine test load (RTL):

End fitting type
(top/structure end):

End fitting type (bottom/line
end):

Weathershed/sheath
material:

Weathershed/sheath
material color:

standards supervisor

l *U*EQ-'—W W
Tanya Panomvana John Shipek
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50" (plus 3", minus 2")
105" minimum

38" minimum

30,000 Ibs. minimum

15,000 Ibs. minimum,
where RTL is defined as
50% of SML.

ANSI 52-5, type J socket
according to ANSI
C29.2-1992 (R1999),
Table 3, with stainless
steel humped cotter key.

ANSI 52-5, type J ball
according to ANSI
C29.2-1992 (R1999),
Table 3.

silicon rubber — to qualify
as silicon type, weather-
shed/sheath material
must be composed of at
least 33% silicon by
weight; “EP/silicon
alloys” do not qualify.

gray

unit director

o tl 24
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4.

Notice of Changes

Manufacturer shall provide Seattle City Light
reasonable notice of anticipated insulator design
changes. This includes, but is not limited to, changes
in polymer formulation, dimensions, electrical
characteristics, mechanical characteristics, or
accessories.

Marking

Insulators shall be clearly and indelibly marked
according to ANSI C29.11-1989 (R1996), section 6.

Load ratings shall be stated in units of pounds.

Labeling shall be in English.

Packaging

Insulators shall be packaged in wood crates to protect
against physical damage that could occur during
shipping, handling, or long-term outside storage. If
slatted crates are used, each insulator shall be sealed
in plastic. If sealed crates are used, plastic is not
required.

Insulator weathersheds shall not bear any load due to
its own weight or that of insulators or crates above or
below it.

Crates shall be secured to pallets for handling by
forklift. Pallets shall not exceed 4 feet in height or
2,000 pounds in weight. Crates shall be marked with
the manufacturer’s name or symbol, catalog number,
Seattle City Light's Stock Number, and Purchase
Order number.

Number of insulators per crate: 50 maximum.
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standard number: 6902 35

superseding: July 29, 2008
effective date: December 1, 2013
page: 2 of 2

Stock Unit: EA

Approved Manufacturers

Manufacturers Type Catalog No.

Hubbell Power QuadriSil S030040S3010

Systems (Ohio

Brass)

MacLean Power S5 Series S578052VX05

Systems

NGK-Locke SS Shed 301-SS310-SJ
Series

References

Panomvana, Tanya, SCL Standards Engineer and
subject matter expert for 6902.35
(tanya.panomvana@seattle.gov)
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1.

Scope

This standard applies to 230 kV polymer, suspension
insulators.

This material standard applies to the following Seattle
City Light Stock Number: 012782.

Application

Insulator is intended for use in overhead transmission
systems nominally rated up to 230 kV phase-to-
phase, 60Hz.

Industry Standards

Insulator shall meet the applicable requirements of
the following industry standards:

ANSI C29.1-1988 (R2002) Test Methods for
Electrical Power Insulators

ANSI C29.2-1992 (R1999) Insulators — Wet-Process
Porcelain and Toughened Glass — Suspension
Types

ANSI C29.11-1989 (R1996) Tests for Composite
Suspension Insulators for Overhead Transmission
Lines

ANSI C29.12-1997 (R2002) Insulators—Composite
Suspension Type

ASTM A153-2005 Standard Specification for Zinc
Coating (Hot Dip) on Iron and Steel Hardware

standards coordinator

INSULATOR, SUSPENSION, POLYMER FOR 230 KV NOMINAL SYSTEMS

section length -

4.2

standards supervisor

; : John Shipek ; : John Shipek
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Construction

General

Insulator shall meet the following requirements (with
the grading ring installed):

section length, in. 89 (£2)
strike/dry arc distance, minimum, in 75
leakage distance, minimum, in 150
60 Hz dry flashover minimum, kV 795
RMS

60 Hz wet flashover minimum, kV 625
RMS

positive critical impulse flashover, 1105
minimum, kV peak-to-peak

specified mechanical load, 30.000
minimum, Ib ’
routine test load, minimum, Ib 15,000

Weathershed/Sheath Material

Weathershed/sheath material shall be made out of
silicon rubber — to qualify as silicon type,
weathershed/sheath material must be composed of at
least 33% silicon by weight; “EP silicon alloys” do not
qualify.

Parting lines along the weathershed/sheath must be
kept to a minimum so as to reduce the likelihood of
tracking when contaminated.

Weathershed/sheath material shall be gray.

unit director
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4.4

Construction, continued

End Fittings
Insulator shall meet the following requirements:

Requirements Reference

ductile iron or
forged steel

material SCL preference

end fitting type
(top/structure
end)

end fitting type
(bottom/line end) class

socket, ANSI 52- ANSI C29.2
5 class Table 3

ball, ANSI 52-5 ANSI C29.2
Table 3

Cotter key shall be stainless steel and humped, self-
retaining and self-locking after each installation.

Grading Ring

One 9" diameter (plus/minus 3") grading ring shall be
provided for the line end of each insulator.

Grading rings shall be designed to allow easy
installation and removal with the conductor in place.

No information bands or tags shall be placed in the
area where the grading ring brackets are mounted to
the end fitting.

Grading ring installation instructions shall be packed
with each insulator in a waterproof, ultraviolet-light
resistant plastic envelope or other waterproof, Seattle
City Light approved means.

5. Notice of Changes

Manufacturer shall provide Seattle City Light
reasonable notice of anticipated design changes.
This includes, but is not limited to, changes in
polymer formulation, dimensions, electrical
characteristics, mechanical characteristics, or
accessories.

6. Testing

Insulator test data that establishes compliance with
the requirements of ANSI C29.11, Section 7 shall be
provided upon request.
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Marking

Insulator shall be clearly and indelibly marked in
accordance with ANSI C29.12, Section 6.

Load ratings shall be stated in units of pounds.
Labeling shall be in English.

8. Packaging

Insulators shall be packaged in wood crates to protect
against physical damage that could occur during
shipping, handling, or long-term outside storage. If
slatted crates are used, each insulator shall be sealed
in plastic. If sealed crates are used, plastic is not
required.

Insulator weathersheds shall not bear any load due to
its own weight or that of insulators or crates above or
below it.

Crates shall be secured to pallets for handling by
forklift. Pallets shall not exceed 4 feet in height or
1,000 pounds in weight. Crates shall be marked with
the manufacturer’s name or symbol, catalog number,
Seattle City Light's Stock Number, and Purchase
Order number.

Number of insulators per crate: 18 maximum

9. Issuance

Stock Unit: EA

10. Approved Manufacturers

11.

Manufacturer Catalog Number

MacLean Power Systems S57080089VA

(Reliable Power Products)
NGK-Locke

Hubbell Power Systems

301-SC640-SJ-08
S030077S301AP1

References

Diop, Aida; SCL Engineer; subject matter expert for
6902.37 (aida.diop@seattle.gov)

Shipek, John; SCL Engineer; subject matter expert
for 6902.37 (john.shipek@seattle.gov