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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

Xi

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
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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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MATERIAL STANDARD Effectivepl?%t::: iucl))fl 528, 2015

Head Protection Systems

1. Scope

This standard covers the requirements for head protection systems, more commonly
known as hard hats and hard hat accessories. This standard applies to the Seattle City
Light (SCL) stock numbers cited in Section 12.

The requirements for arc flash protection and face shields are outside the scope of this
standard. See SCL 4013.31 for arc flash protection accessories.

2. Application

A head protection system is a hard hat shell and an internal suspension manufactured by
the same company and designed to work together. A head protection system:

= Reduces the force of an impact.
= Guards against penetration.
= May provide protection from electric shock.

The hard hat shell comes in a partial brim “cap” or a full brim style. The suspension uses
either a dihedral (pinlock) or ratcheting adjustment system to ensure proper fit.

Standards Coordinator

Bob Kephart

Bl

Standards Supervisor Unit Director
John Shipek Darnell Cola
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Hard hat accessories include:

Replacement suspensions
Brow pads

Ear muffs

Chin straps

Winter liners

Hard hat shells shall only be used with suspensions that are manufactured by the same
company.

3. Industry Standards
Head protection systems shall meet the requirements of the following industry standard:
ANSI/ISEA Z89.1-2014; American National Standard for Industrial Head Protection

Color designations shall be consistent with the Pantone Matching System (PMS); the
standardized color reproduction numbering system of the Pantone Corporation

4. Requirements

Head protection systems shall meet the standard Type |, Class E performance
requirements as defined in ANSI/ISEA 789.1.

Testing requirements are covered in section 9.

5. Materials

Hard hat shells shall be fabricated from water resistant, fire resistant, acid resistant,
non-conducting, High-Density Polyethylene (HDPE) plastic #2.

Suspensions shall be of the fixed crown type with adjustable woven nylon straps and
adjustable built-in nape strap.

Suspensions shall provide a suitable fit to the head and the hard hat shall be free
from bounce.

6. Shell Color
Hard hat shells shall be furnished in the following colors:

Yellow (PMS 109C)
White (PMS white)

7. Logo Color

The SCL logo shall be in accordance with the Seattle City Light Branding Guidelines. The
two-color, two-line Chief Seattle logo shall be printed on the front of each hat in the
following colors: SCL Blue (PMS 285) and Dark Gray (PMS 447) as designated in

Figure 7a. Dimensions of logo shall be as shown in Figure 7b.
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Figure 7a. Chief Seattle Logo Color Scheme

Dark Gray (PMS 447) for

S\att Chief Seattle profile and text
) City Light

Figure 7b. Chief Seattle Logo Dimensions

SCL Blue
(PMS 285)

2 3/4”

N Seattle |
2 City Light

3/8”

1/8”

3/8”

8. Marking

Head protection systems shall be marked according to the requirements of ANSI/ISEA
Z89.1 and shall include:

= Name or identification mark of the manufacturer

= Date of manufacture

= ANSI/ISEA Z89.1 designation

= Applicable Type and Class designations followed by applicable optional criteria
markings

= Appropriate head size range
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9. Testing

Tables 9a and 9b summarize the testing requirements of ANSI/ISEA 789.1.

Table 9a. Preconditioning for Force and Penetration Testing

Duration, min

Preconditioning (hours) Requirements

120°F + 3.6°F 2 Tested within 30 seconds of preconditioning
0°F + 3.6°F 2 Tested within 30 seconds of preconditioning
Submersion in fresh tap water 2 Tested following a maximum drain time of 30

maintained at 73.4°F * 5.4°F

seconds and within 90 seconds of

preconditioning

Table 9b. Test Performance Requirements

Test Name
Flammability

Force
Transmission

Apex
Penetration

Electrical
Insulation
Current
Leakage

Electrical
Insulation
Burn-through

Description

Application of a calibrated horizontal
test flame from a Bunsen burner with a
0.4-in bore for 5 seconds +1, -0.

An approved impactor of

8 Ib £ 0.1 Ib shall be dropped from a
height that yields an impactor velocity
of 18 ft/s + 0.16 ft/s.

An approved penetrator shall be
dropped from a height that yields an
impact velocity of 23 ft/s + 0.3 ft/s

With the helmet filled and submerged
in fresh tap water, a voltage shall be
applied and increased to 20,000 Vac
(rms) and held for not less than three
minutes at which time the current
leakage shall be recorded.

After the current leakage test, the test
sample shall be tested for
burn-through by further increasing the
voltage to 30,000 Vac (rms) at a rate
of 1000 volts per second and then
immediately reducing the voltage to 0.

Requirements

No flame shall be visible
5 seconds after removal
of test flame.

Shall not transmit a force
greater than 1000 Ibf. For
each preconditioning, the
maximum transmitted
force of individual test
samples shall be
averaged. The averaged
values shall not exceed
850 Ibf.

An approved penetrator
shall not make contact
with the top of the test
headform.

Leakage current shall not
exceed 9 mA.

The test sample shall not
burn through.

ANSI Z89.1
Section
No.

10.1

7.1.1

10.2
7.1.2

10.3
7.1.3

10.7.4.2
7143

10.7.4.2
7143

10. Packaging

Head protection systems and accessories shall be packaged to prevent damage during
shipping, handling, and inside storage.

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

EA

12. Approved Manufacturers

Stock
No. Description Manufacturer Catalog No.
110022 Hard hat, full brim, yellow E.D. Bullard C33YLR
110112 Hard hat, full brim, white " C33WHR
110020  Hard hat, partial brim cap style, yellow ! C30YLR
110021 Hard hat, partial brim cap style, white " C30WHR
110182 Suspension, pinlock " RS6PC
For Bullard hard hat stock numbers 110020, 110021, 110022, and 110112
110183 Suspension, ratcheting " RS6RC
For Bullard hard hat stock numbers 110020, 110021, 110022, and 110112
110180 Chin strap, elastic " ES42
For Bullard hard hat stock numbers 110020, 110021, 110022, and 110112
110190 Brow pad, Polartec " RBP-Cool
For Bullard hard hat stock numbers 110020, 110021, 110022, and 110112
110076 Ear muffs, one pair Bilsom Safety T1H204-1011601
For stock numbers 110020 and 110021
110136 Winter liner, dielectric North WL4
110137 Winter liner, dielectric neck and face shield North WL12FP
012590 Reflective vinyl hard hat adhesive strips, white 1 in x 4 in Safety Flag Co. 6801W

13. References

SCL Brand Guidelines; February 2015
SCL Material Standard 4013.31; “Arc Flash Protection Accessories”

14. Sources

Colloff, Hilary; SCL Marketing Development Coordinator and branding subject matter
expert for 4006.30 (hilary.colloff@seattle.gov)

E. D. Bullard Company; www.bullard.com

Kephart, Bob; SCL Associate Electrical Engineer and originator of 4006.30
(bob.kephart@seattle.gov)

Mine Safety Appliances; us.msasafety.com
SCL Material Standard 7639.0 (canceled); “Hats, Safety Electrical Workers”

Tilley, Kathy; SCL Electrical Engineering Support Specialist and subject matter expert
for 4006.30 (kathy.tilley@seattle.gov)

WAC 296-800-160; Personal Protective Equipment (PPE), Core Rules; State of
Washington Administrative Code; 2015



Standard Number: 4008 10

Seattle City Light Superseding: December 22, 2014

MATERIAL STANDARD EffectivePE;agtg:: I;l(())\;%mber 19, 2015

Safety Glasses

1. Scope

This standard covers the requirements for polycarbonate safety spectacles, more
commonly known as safety glasses.

This standard applies to the Seattle City Light stock numbers listed in Section 9.

The requirements for goggles and face shields are outside the scope of this standard.

2. Application

Safety glasses of the type specified in this standard are used to minimize or prevent eye
injuries from impact and/or solar glare. Some models provide protection from electrical
arc flash; some are available with reader prescriptions.

CAUTION: Foam eyewear does not meet ASTM F-1506 standard performance
specifications for flame resistant and arc-rated material. Foam-lined safety glasses shall
not be used when the possibility of arc flash exposure exists.

Select lenses based on your specific application. Refer to Table 2.

Table 2. Attributes and Applications

Lens Application

Clear Best for hazy or overcast conditions or for indoor applications which require
impact protection.

Gray Reduces glare and bright light in outdoor applications. Provides good color
recognition while decreasing visible brightness.

Smoke Commonly used for outdoor applications in bright light with excessive glare.

Amber Good for indoor or outdoor applications in low light situations where contrast
is important.

Blue mirror Reduces glare and bright light for outdoor applications.

Chrome mirror  Reduces glare and bright light for outdoor applications.

Foam lined Best for work in dusty, muddy water spray environments. Keeps out

fine particulates.

Standards Coordinator Standards Supervisor Unit Director
Kathy Tilley John Shipek Darnell Cola
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Two sizes of polarized clip-on, flip-up lenses are available from the storeroom (Stock
Nos. 110238 and 110239). Clip-on lenses do not provide impact protection and are not
compatible with most of the safety glasses cited in this standard.

Safety glasses of the type specified in this standard are not intended to provide protection
from welding radiation, blood borne pathogens, chemical vapors, X-rays, microwaves, or
lasers. Other limitations may also apply.

Glasses that do not have the Z87.1+ marking should be discarded.

Hinge to hinge width values cited in Section 9 are comparative estimates to aid individual
selection and fitting.

3.

Industry Standards

Safety glasses shall meet the requirements of the following industry standard:

ANSI Z87.1-2003 - Occupational and Educational Personal Eye and Face Protection
Devices

4. Requirements

Safety glasses shall be high impact class, as defined in ANSI Z87.1, Section 7.1.

Safety glasses shall be designed with integral side protection or furnished with separate
side-shields installed.

Safety glasses lenses shall be scratch- and impact-resistant.

Safety glasses lenses shall block more than 99.9 percent of UV-A and UV-B light.

5.

Marking

Safety glasses shall be marked according to the requirements of ANSI Z87.1, Section
7.10 and Annex G.

Glasses shall be marked with Z87.1+. This indicates that the glasses meet the ANSI high
impact criteria rating.

6. Testing

Safety glasses test data that establishes compliance with the requirements of ANSI Z87.1
and this standard shall be provided upon request.

7. Packaging

Safety glasses shall be individually boxed or bagged in plastic and legibly marked or
tagged with the following information:

Manufacturer’s name
Manufacturer’s catalog number
Product description

Each shipping container shall be marked with:

Seattle City Light's purchase order number
Seattle City Light's stock number

8.

Issuance

PR
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9. Approved Manufacturers

Stock No. 110283

Lens Color Clear '“

Relaxed Hinge to Hinge Width, mm 140

Prescription None

Adjustable Length Spatula Yes W) “
Apply Over Glasses No f

Foam Lined No A

Manufacturer Jackson Safety

Model Nemesis

Catalog Number 3000354

Stock No. 110284

Lens Color Gray

Relaxed Hinge to Hinge Width, mm 140

Prescription None

Adjustable Length Spatula Yes

Apply Over Glasses No

Foam Lined No

Manufacturer Jackson Safety

Model Nemesis

Catalog Number 25688

Stock No. 110285

Lens Color Amber

Relaxed Hinge to Hinge Width, mm 140 'm
Prescription None _* li?-\\
Adjustable Length Spatula Yes /" \ - v
Apply Over Glasses No J 4 % !
Foam Lined No b‘ __t8
Manufacturer Jackson Safety

Model Nemesis

Catalog Number 25659
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Stock No. 110287

Lens Color Smoke, mirror
Relaxed Hinge to Hinge Width, mm 140
Prescription None
Adjustable Length Spatula Yes

Apply Over Glasses No

Foam Lined No
Manufacturer Jackson Safety
Model Nemesis
Catalog Number 25688

Stock No. 110072

Lens Color Clear

Relaxed Hinge to Hinge Width, mm 141
Prescription None
Adjustable Length Spatula No

Apply Over Glasses Yes

Foam Lined No
Manufacturer Radians Crossfire
Model 0G-3

Catalog Number 3114

Stock No. 110301

Lens Color Shiny pearl gray

Relaxed Hinge to Hinge Width, mm

141

Prescription None
Adjustable Length Spatula No

Apply Over Glasses Yes

Foam Lined No
Manufacturer Radians Crossfire
Model 0G-3

Catalog Number 3116

Stock No. 110230

Lens Color Blue, mirror
Relaxed Hinge to Hinge Width, mm 132
Prescription None
Adjustable Length Spatula No

Apply Over Glasses No

Foam Lined No
Manufacturer Radians

Model Techna Bobcat

Catalog Number

380-B

L —
T3
e
‘o
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Stock No. 012265

Lens Color Clear

Relaxed Hinge to Hinge Width (mm) 140 \
Prescription +1.5

Adjustable Length Spatula No

Apply Over Glasses No

Foam Lined No

Manufacturer Jackson Safety

Model Nemesis

Catalog Number 28621

Stock No. 012266

Lens Color Clear

Relaxed Hinge to Hinge Width (mm) 140 \
Prescription +2.0

Adjustable Length Spatula No

Apply Over Glasses No

Foam Lined No

Manufacturer Jackson Safety

Model Nemesis

Catalog Number 22516

Stock No. 012493

Lens Color Smoke :

Relaxed Hinge to Hinge Width, mm 140 \
Prescription +1.5

Adjustable Length Spatula Yes

Apply Over Glasses No

Foam Lined No

Manufacturer Jackson Safety

Model Nemesis

Catalog Number 22516

Stock No. 012494

Lens Color Smoke

Relaxed Hinge to Hinge Width, mm 140 \
Prescription +2.0

Adjustable Length Spatula Yes

Apply Over Glasses No

Foam Lined No

Manufacturer Jackson Safety

Model Nemesis

Catalog Number 22518

10
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Stock No. 013825
Lens Color Amber
Relaxed Hinge to Hinge Width (mm) 140
Prescription +1.5
Adjustable Length Spatula No
Apply Over Glasses No
Foam Lined No
Manufacturer Uvex
Model Genesis
Catalog Number S3766
Stock No. 013826
Lens Color Amber
Relaxed Hinge to Hinge Width (mm) 140
Prescription +2.0
Adjustable Length Spatula No
Apply Over Glasses No
Foam Lined No
Manufacturer Uvex
Model Genesis
Catalog Number S3767
Stock No. 013640
Lens Color Yellow
Relaxed Hinge to Hinge Width (mm) 129
Prescription No
Adjustable Length Spatula No
Apply Over Glasses No
Foam Lined Yes
Manufacturer Radians
Model Crossfire MP7
Catalog Number 24422AF
Stock No. 013641
Lens Color Polarized Blue/Green
Relaxed Hinge to Hinge Width (mm) 138
Prescription No
Adjustable Length Spatula Yes
Apply Over Glasses No
Foam Lined Yes
Manufacturer Radians
Model Crossfire MP7

Catalog Number 24426

11



Standard Number: 4008 10

Superseding: December 22, 2014
Effective Date: November 19, 2015
Page: 7 of 8

Seattle City Light
MATERIAL STANDARD
Safety Glasses

Stock No. 013642

Lens Color Clear, Anti-Fog
Relaxed Hinge to Hinge Width, mm 129
Prescription No

Adjustable Length Spatula No

Apply Over Glasses No

Foam Lined Yes
Manufacturer Radian

Model Crossfire MP7
Catalog Number 2444AF

Stock No. 013644

Lens Color Smoke, Anti-Fog

Relaxed Hinge to Hinge Width, mm

129

Prescription No

Adjustable Length Spatula No

Apply Over Glasses No

Foam Lined Yes
Manufacturer Radians

Model Crossfire MP7
Catalog Number 2461AF

Stock No.: 013645

Lens Color: Clear, Anti-Fog
Relaxed Hinge to Hinge Width (mm): 147
Prescription: None
Adjustable Length Spatula No

Apply Over Glasses No

Foam Lined Yes
Manufacturer Radians

Model Journeyman
Catalog Number 2834AF

Stock No. 013646

Lens Color Dark smoke, anti-fog

Relaxed Hinge to Hinge Width (mm)

147

Prescription No
Adjustable Length Spatula No

Apply Over Glasses No

Foam Lined Yes
Manufacturer Radians
Model Journeyman
Catalog Number 2861AF

12




Standard Number: 4008 10

Seattle City Light Superseding: December 22, 2014
MATERIAL STANDARD Effective Date: November 19, 2015
Safety Glasses Page: 8 of 8

Stock No. 012955

Lens Color Clear

Relaxed Hinge to Hinge Width (mm) 128

Prescription None

Adjustable Length Spatula No

Apply Over Glasses No

Foam Lined No

Manufacturer Radians

Model Prestige

Catalog Number PR1-10 clear
10. Sources

ASTM F-1506; Standard Performance Specification for Flame Resistant and Arc Rated
Textile Materials for Wearing Apparel for Use by Electrical Workers Exposed to
Momentary Electric Arc and Related Thermal Hazards, ASTM International, West
Conshohocken, PA, 2010

Palmer, Tom; Safety and Health Specialist and subject matter expert for 4008.10
(tom.palmer@seattle.gov)

Tilley, Kathy; Electrical Engineering Support Specialist and subject matter expert for
4008.10 (kathy.tilley@seattle.gov)

Shipek, John; SCL Standards Supervisor, originator and subject matter expert for
4008.10 (john.shipek@seattle.gov)

WAC 296-800-16050, “Personal Protective Equipment,” Washington Administrative
Code; Washington State
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standard number: 4013 . 25

Seattle City Light superseding: new

MATERIAL STANDARD M v

SECONDARY FR PROTECTION COVERALLS

1. Scope Arc flash suits and accessories are outside the scope

This material standard covers the requirements for
secondary FR (flame resistant) protection coveralls
related to personal arc flash protection.

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

Coverall with

Attached

Sock Boots  Coverall Size

013209 013219 Small (S)

013210 013220 Medium (M)

013211 013221 Large (L)

013212 013222 Extra-large (XL)
013213 013223 Double extra-large (2X)
013214 013224 Triple extra-large (3X)
013215 013225 Four extra-large (4X)
013216 013226 Five extra-large (5X)
013217 013227 Six extra-large (6X)
013218 013228 Seven extra-large (7X)

standards coordinator

q John Shipek q

of this standard.

. Application

Secondary FR (flame resistant) protection coveralls
are worn over primary FR clothing to resist nuisance
contamination from solids and non-toxic liquids.

Secondary FR protection coveralls do not provide
protection from hazardous chemical exposures or
provide additional FR protection.

Secondary FR protection coveralls are considered
single use garments.

Attached sock boots are designed to be worn inside
protective outer footwear.

DuPont offers a variety of specialty fabrics for a
variety of applications: Tyvek® for dry particulate
hazards; Tychem® for liquid and gas chemical
hazards (this material standard); Nomex® for thermal
hazards; and Kevlar® for cut and abrasion protection
plus ballistic protection for law enforcement and
military applications.

Arc flash suits and accessories are covered in
Material Standards 4013.29 and 4013.31 respectively.

standards supervisor unit digector

W %
John Shipek d‘n:;;;:hnson
p—



standard number: 4013 . 25

superseding: new

Seattle City Light

MATERIAL STANDARD effective date: March 25, 2011
Secondary FR Protection Coveralls page: 2 of 2
3. Attributes 6. Approved Manufacturers
3.1 Coverall with attached sock boots 6.1 Coverall with attached sock boots
Description: Tempro®
fabric coverall, standard fit Stock
attached hood, serged Number  Size DuPont Catalog Numbers
seams, elastic wrist,
attached sock boots, 013209 S small TM122SBUSMO002500
elastic ankle, and front 013210 M medium TM122SBUMD002500
zipper closure
013211 L large TM122SBULG002500
Color: blue
013212 XL extra-large TM122SBUXL002500

. . . 2
Fabric Weight: 2.4 ozlyd 013213 2X double extra-large TM122SBU2X002500

013214 3X triple extra-large  TM122SBU3X002500
013215 4X four extra-large TM122SBU4X002500
013216 5X five extra-large TM122SBU5X002500

3.2 Coverall

Description: Tempro®
fabric coverall, standard fit

attached hood, serged 013217 6X sixextralarge  TM122SBU6X002500
seams, elastic wrist, elastic
ankle, and front zipper 013218 7X seven extra-large TM122SBU7X002500
closure.
Color: blue 6.2 Coverall
Fabric Weight: 2.4 oz/yd?
g 4 Stock
4. Packaging Number  Size DuPont Catalog Numbers
Secondary FR protection coveralls shall be packaged 013219 S  small TM127SBUSM002500
to prevent damage during shipping, handling, and 013220 M medium TM127SBUMDO002500
storage.
Secondary FR protection coveralls shall be packaged 013221 L large TM1275BULG002500
25 per case. 013222 XL extra-large TM127SBUXL002500
Each shipping container shall be marked with: 013223 2X double extra-large TM127SBU2X002500
e Seattle C|ty L|ght's Purchase Order Number 013224 3X trlple eXtra-large TM127SBU3X002500
 Seattle City Light's Stock Number 013225 4X four extra-large  TM127SBU4X002500
5. Issuance 013226 5X five extra-large TM127SBU5X002500
Stock Unit: EA 013227 6X six extra-large TM127SBU6X002500

013228 7X sevenextra-large TM127SBU7X002500

7. References

Number DPP 500 P, “Arc Flash Electrical Safety”;
Draft Version 1.4; City Light, Department Policy &
Procedure (DPP); City of Seattle; Draft date January
24,2011

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of 4013.25
(john.shipek@seattle.gov)

www.dupont.com
www.dupontcatalog.com/personal protection
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Seattle City Light

MATERIAL STANDARD

standard number: 401329

superseding: new
effective date: March 25, 2011
page: 1 of 7

ARC FLASH SUITS

1. Scope

This material standard covers the requirements for
bright orange, arc flash suits.

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

Stock

Number Size

013229 Medium (M)

013230 Large (L)

013231 Extra-large (XL)
013232 Double extra-large (2X)
013233 Triple extra-large (3X)
013234 Four extra-large (4X)
013235 Five extra-large (5X)

Accessories worn with arc flash suits are outside the
scope of this standard.

. Application

Arc flash suits (with special accessories) are worn to
protect employees from known arc flash hazards and

standards coordinator

q John Shipek q

standards supervisor

John Shipek %e‘ls:s\.\]:hnson
p—

maintain state and federal compliance. Arc flash suits
also offer protect against liquid chemical splash.

Employees must be trained prior to using arc flash
suits and accessories. Contact Seattle City Light
Safety & Health for details.

Detailed application and procedural information may
be found in Seattle City Light, Department Policy &
Procedure (DPP) Number DPP 500 P, Arc Flash
Electrical Safety, Draft. Up to the time this DPP
becomes final, Contact Seattle City Light Safety &
Health for a copy of the latest draft.

Arc flash suits are considered reusable.

Arc flash protection accessories are covered in
Material Standard 4013.31.

. Industry Standard

Arc flash suits shall meet the applicable requirements
of the industry standards cited in DuPont Personal
Protection, Technical Data Package, DuPont Tychem
ThermoPro Garments, TP198T, TP199T, K-23401
03/10.

. Attributes

Color: Bright orange

N unit digector



Seattle City Light standard number:
superseding:

MATERIAL STANDARD effertive date.
Arc Flash Suits page:

4013.29

new

: March 25, 2011

2 of 7

4. Attributes, continued

DuPont
Personal Protection

Package

&

Technical Data

DuPont™ Tychem®
ThermoPro Garments

TP198T, TP199T

Compliant with
Requirements of
NFPA 1992,
2005 Edition

NFPA 2112,
2007 Edition

Consult the Tvchem® User Manual

for additional Instructions on Use

This information packet may not be removed except by

the end user

The miracles of science™

K-23401 03/10
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Seattle City Light standard number: 401329

superseding: new

MATERIAL STANDARD effective date: March 25, 2011
Arc Flash Suits page: 3 of 7

4. Attributes, continued

Technical Data Package

Tychem® ThermoPro

Compliant with
NFPA 1992, 2005 Edition
NFPA 2112, 2007 Edition

Consult the Tychem® User Manual for Instructions on Use
and the DuPont™ Tvyvchem ™ Accessories List

Model TP198T—hooded coverall; respirator fit; draw string hood; elastic wrist; hemmed
ankles; front zipper; double storm flap, fastened by flame resistant treated polyamide
hook-and-loop material, high contrast orange or low visibility gray.

Model TP199T—hooded coverall; respirator fit, draw string hood; elastic wrist; attached
socks; boot-top cover; front zipper; double storm flap fastened by flame resistant treated
polyamide hook-and-loop material, high contrast orange or low visibility gray.

This garment is acceptable under OSHA 29 CFR 1910.269, Occupational Safety and
Health Standards for Electric Power Generation, Transmission, and Distribution. For
electric arc hazard exposures, wear the proper arc rated garment system as dictated by an
electric arc hazard analysis. The arc rating of this garment is 15.2 cal/cm’ Ey.

WARNING: This garment is inherently flame-resistant and is intended to provide liquid
chemical splash protection and to minimize burn injury during short term and emergency
exposure to flame or electric arc. The wearer should try to remove themselves as quickly
as possible from the area where the fire or electric arc has occurred to minimize burn
injury. Do not use for protection against continuous thermal loads, molten metal splash,
hot liquids, or steam. Do not wear for structural or proximity fire fighting.

CAUTION:

¢ Discard the garment if it has been damaged, altered or contaminated.

« Do not wear garments containing flammable or meltable fabrics over this garment.

¢ For fire and arc hazard situations, undergarments made with flame resistant fibers
such as Nomex® or non-melting fibers such as cotton, silk, wool, or rayon should
be worn.

¢ Garment should be loose fitting and provide adequate mobility for the intended
use.

¢ All closures must be fully secured and sleeves and pant legs must extend to fully
cover wrists and ankles.

18



Seattle City Light
MATERIAL STANDARD

Arc Flash Suits

standard number: 4013 29

superseding:
date:

effective

page

new
March 25, 2011
4 0f 7

4. Attributes, continued

Tychem® ThermoPro garments are constructed of a proprietary fabric developed by
DuPont for this application. There are no replaceable components on these garments.

There are no other options available on these garments.
respiratory protection, additional eye and face protection as needed, gloves, boots, and

Separate user-supplied

head protection should be worn with this garment. These garments are not an ensemble,
encapsulating or non-encapsulating, as defined by NFPA 1992. These garments do not
include visor or gloves. Both models must be worn with separate, user-supplied boots.
Model TP199T has chemically resistant socks attached to the garment, but these socks do
not provide physical protection to the foot. Model TP198T does not provide chemical
barrier or physical footwear protection.

Garments are available is sizes Medium (M), Large (L), Extra Large (XL), Double Extra
Large (2X), Triple Extra Large (3X), Four Extra Large (4X) and Five Extra Large (5X).
See sizing chart in the Tychem® User Manual selection criteria based on height and
weight. The sizing chart assumes normal work clothing worn underneath. An MSA V-
Gard® helmet was utilized during the testing for compliance with the requirements of
NFPA 1992. The Tychem® ThermoPro garment closures consist of a 32 inch zipper (28
inch in size medium) with metal teeth set in a web of NOMEX® fabric. The closure is

covered by two storm flaps made of garment material. The outer storm flap is fastened

with hook-and-loop material made from flame resistant treated polyamide. The hood
draw string is made from NOMEX® and KEVLAR® fiber. The garments seams are sewn
with thread made of NOMEX® fibers. The seams are sealed with hot-air-welded tape.

Performance Requirements of NFPA 2112, Standard on Flame-Resistant Garments
for Protection of Industrial Personnel Against Flash Fire, 2007 Edition

. s . Tychem®
Section Description Requirement ThermoPro
711 Contact TPP > 3.0 cal/cm® 17 cal/cm®
- Spaced TPP > 6.0 cal/cm” 20 cal/ecm”
Vertical Flammability Char Length <4in 0.651n. MD
) 1.871n. CD
Vertical Flammability Afterflame <7 sec 0sec. MD
712 ) 0 sec. CD
Melt and Drip No observe_d melt No observed melt
drip during dri
vertical flame test oranp
713 Thermal Shrinkage MD/CD <10% 8.3%/8.3%
No drip No drip
714 Component Heat Resistance, 500° F N(.) m.e.lt N(.) m_e.lt
No ignition No ignition
No separation No separation
715 Manikin Flash Fire Test = 50% predicted 14%
body burn
72 Thread Heat Resistance, 500° F No melting No melting
No drip No drip
73 Hardware Heat Resistance, 500° F N(.) m.e.lt N(.) m_e.lt
No ignition No 1gnition
No separation No separation
7.4 Label Legible after Conditioning Legible Legible




Seattle City Light standard number

MATERIAL STANDARD

Arc Flash Suits page

superseding:
effective date:

:4013.29

new
March 25, 2011
5 0f7

4. Attributes, continued

Design and Performance Requirement of NFPA 1992, Standard on Liquid-Splash Protective
Ensembles and Clothing for Hazardous Materials Emergencies, 2005 Edition

Chapter 6 — Design Requirements

. . Tychem”
Section Requirements ThermoPro
6.1 Protective Garment Elements and Items Design Requirements
611 L1qu_1d splash-protective garmenyts shall be designed and Compliant
configured to protect the wearer's torso, arms, and legs.
619 Where used, booties shall be designed as an extension of the Compliant
o garment leg and shall cover the entire foot and ankle. P
613 Liquid _splash—pro@ectlve garments shall be offered in at least Compliant
four unique and different sizes.
All external fittings shall be free of rough spots, burrs, or .
6.1.4 sharp edges that could tear primary materials. Compliant
6.2 Protective Glove Elements and Items Design Requirements Not Applicable
6.3 Protective Footwear Elements and Items Design Requirements Not Applicable
6.4 Non-encapsulating Ensemble Design Requirements Not applicable
6.5 Encapsulating Ensemble Design Requirements Not applicable
6.6 Optional Chemical Flash Fire Protection Design Requirements Not applicable
Chapter 7 — Performance Requirements
Secti D inti Requi " Tychem®
ection escription equiremen ThermoPro
7.1 Protective Garment Elements and Items
No observed
L1qq1d—t1ght Integrity (note: the hood to | leakage inside No observed
7.1.1 respirator seal and sleeve to glove the garment and 1
S eakage
seals) on the indicator
garment
Complete all
712 Simulated work activities tasks in 15 Compliant
minutes
No observed
o . . leakage inside
L1qu1_d—t1ght Int.egrlty after garment is the garment and No observed
exercised (note: the hood to respirator o
on the indicator leakage
seal and sleeve to glove seals)
garment after
exercise
Closure remains
Garment Closure Performance closed during Compliant
simulated work
Accommodates head protection during Use ANSI £89.1 -
7121 . ok compliant head Compliant
simulated work activities ;
protection
. . . Visual acuity Not applicable- no
7122 Visor optical Clarity ~20/35 visor
7123 Protective flap over closure Flap remains Compliant
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4. Attributes, continued

closed during
simulated work

Garment material resist penetration by

No observed
penetration after

713 acetone, acctonitri]c, ethyl aqcmtc, 1 hour per No ohscr_vcd
o hexane, 50% sodium hydroxide, 93.1% | ASTMF 903, penetration
sulfuric acid, tetrahydrofuran Method
Procedure C
7.1.4 Garment material burst strength = 135N 697 N
715 (GGarment material puncture propagation | = 25N 386 N MD
s tear MD & CD 383 N CD
116 Garment material cold flcx at—13°F <0.68 N-m 0.020 N-m MD
o and 607 angular deflection MD & CD 0.021 n-m CD
7.1.7 Garment Visor Requirements Not applicable
7.1.8 Garment Seam Requirements
No observed
Garment seams resist penetration by penetration after 5
7.1.81 100% isopropanol and 93.1% sulfuric 1 hour per No ob.‘;cr_vt:d
o P ' ASTMF 903, penetration
acid
Method
Procedure C
7.1.8.2 (Garment seam strength = 67N/S0mm 178 N/ 50 mm

7.1.9 Garment Closure Assembly Requirements

Closure Penetration if no protective

No observed
penetration after

No Applicable -

7.1.9.1 flap by 100% isopropanol and 93.1% ] houl pet closure protective
sulfuric acid ASTM F 905, flap present
Method
Procedure C
7.192 Closure Strength = 6TN/50mm 88 N/50 mm
7.2 Protective Glove Element Performance Requirements Not applicable

7.3 Protective Footwear Element Performance Requirements

Not applicable

7.4 Non-encapsulating Protective Ensemble Performance
Requirements

Not applicable

7.5 Encapsulating Protective Ensemble Performance Requirements

Not applicable

7.6 Optional Chemical Flash Fire Escape Protective Performance
Requirements

Not applicable

Product safety information available upon request. This information corresponds to our current knowledge on this subject. It is
offered solely to provide possible suggestions for your determination. It is not intended, however, to substitute for any testing you may
need to conduct to determine for yourself the suitability of our products for your particular purposes. It is the user’s responsibility to
determine the level of risk and the proper protective equipment needed for the user's particular purpose. This information may be
subject to revision as new knowledge and experience becomes available. Since we cannot anticipate all variations in actual end-use
conditions, DUPONT MAKES NO WARRANTIES AND ASSUMES NO LIABILITY IN CONNECTION WITH ANY USE OF
THIS INFORMATION. Nothing in this publication is to be considered as a license to operate infer or a recommendation to infringe
any trademark or patent rights.

Copyright © 2010 E. I du Pont de Nemours and Company, Inc., All rights reserved. The DuPont Oval Logo, DuPont™, The

miracles af science™ and all products denoted with ™ or ® are trademarks of E. I. du Pont de Nemours and Company and its affiliates,
unless otherwise attributed
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Seattle City Light

MATERIAL STANDARD
Arc Flash Suits

standard number: 40 13 29

superseding: new
effective date: March 23, 2011
page: 7 of 7

9. References

5. Tests and Test Reports

Arc flash suit test data that establishes
compliance with the requirements of this material
standard shall be provided upon request.

6. Packaging

Arc flash suits shall be packaged to prevent
damage during shipping, handling, and storage.

Arc flash suits shall be packaged 2 per case.
Each shipping container shall be marked with:

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

7. Issuance
Stock Unit: EA

8. Approved Manufacturer

Number DPP 500 P, “Arc Flash Electrical Safety”;
Draft Version 1.4; City Light, Department Policy &
Procedure (DPP); City of Seattle; Draft date January
24,2011

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of 4013.29
(john.shipek@seattle.gov)

www.dupont.com
www.dupontcatalog.com/personal protection

Stock

Number Size DuPont Catalog Numbers
013229 Medium (M) TP199TORMDO000200
013230 Large (L) TP199TORLG000200
013231 Extra-large (XL) TP199TORXL000200
013232 Double extra-large (2X) TP199TOR2X000200
013233 Triple extra-large (3X) TP199TOR3X000200
013234 Four extra-large (4X) TP199TOR4X000200
013235 Five extra-large (5X) TP199TOR5X000200

standards coordinator

Qottyd

John Shipek

standards supervisor

W%
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Seattle City Light

MATERIAL STANDARD

standard number: 401331

superseding: new
effective date: March 25, 2011
page: 1 of 3

ARC FLASH PROTECTION ACCESSORIES

1. Scope

This material standard covers the requirements for
garment accessories related to personal arc flash
protection.

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

Stock Number Description

013236 Carbon Kevlar® Balaclava
013237 Medium energy arc goggle
013238 Face shield

Arc flash suits are outside the scope of this standard.

2. Application

Arc flash garment accessories are worn with arc flash
suits to protect employees from known arc flash
hazards and maintain state and federal compliance.

Balaclavas (sock hoods), Stock Number 013236, are
intended to be used in conjunction with arc flash
goggle, Stock Number 013237, to result in a system

that offers an Arc Thermal Performance Value (ATPV)

of 27 cal/cm? (ASTM 2178 test method).

standards coordinator

; John Shipek q

standards supervisor

John Shipek Pamela S. Johnson
p—

Employees must be trained prior to using arc flash
suits and accessories. Contact Seattle City Light
Safety & Health for details.

Detailed application and procedural information may
be found in Seattle City Light, Department Policy &
Procedure (DPP) Number DPP 500 P, Arc Flash
Electrical Safety, Draft. Up to the time this DPP
becomes final, Contact Seattle City Light Safety &
Health for a copy of the latest draft.

Arc flash accessories are considered reusable.

Arc flash suits are covered in Material Standard
4013.29.

. Industry Standards

Arc flash accessories shall meet the applicable
requirements of the following industry standards:

ANSI 787.1 (2003) Practice for Occupational
and Educational Eye and Face Protection

ASTM F2178 (2008) - Standard Test Method
for Determining the Arc Rating and Standard
Specification for Eye or Face Protective
Products

NFPA 70E (2009) Standard for Electrical Safety
in the Workplace

. unit difector
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Arc Flash Protection Accessories

page

standard number: 4013 . 3 1
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effective date:

new
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2 0f3

4, Attributes

4.1

4.2

4.3

Carbon Kevlar® Balaclava (sock hood)
Stock Number: 013236

Description: 6 ounce, double layer balaclava made from knit material of
Carbon Kevlar® fiber is designed with a slightly longer bib, for additional arc
protection, as well as a contoured eyehole that can be worn over or under
the nose for maximum comfort, without compromising safety.

Medium Energy Arc Goggle
Stock Number: 013237
Description: Medium energy arc goggle

Lens: Optically correct dual layer lens. Outer polycarbonate lens
is hard coated and the inner propionate lens is anti-fog treated.
Tested to the requirements of ASTM F2178

Strap: Silicone strap is comfortable and easily adjustable with gloves

Frame: Frame manufactured from silicone and fits over most prescription safety and sun protective spectacles.

Outer blue bezel designed with protective nose shield.

Color: Black frame with blue bezel

ATPV Rating: Designed to meet the performance specifications of NFPA 70E-2004 @ 38 Cal/Cm2 and ANSI 287.1.

Tested under ASTM F2178.
Helmet and Accessory Compatibility: Cap style and full brim safety helmets
Weight: 7.23 oz

Face Shield
Stock Number: 013238

Description: ArcShield kit for full brim helmets. Includes Nano Particle Arc
Shield, permanently attached chin protector, mounting bracket and instructions.

Material: Plastic/chemical alloy
Color: Light green

Arc Thermal Performance Value (ATPV): 27 cal/cm? (NFPA 70E-2004; ANSI
Z87.1-Special Application)

Weight: 13 oz

Compatibility: Designed to fit full brim helmets by Bullard®, MSA®, Jackson®,
North®, ERB®, and American Allsafe®
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Arc Flash Protection Accessories

standard number: 4013 31

superseding: new
effective date: March 25, 2011
page: 3 of 3

5. Tests and Test Reports

Test data that establishes compliance with the
requirements of this material standard shall be
provided upon request.

6. Packaging

Arc flash accessories shall be packaged to prevent
damage during shipping, handling, and storage.

Each shipping container shall be marked with:

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

7. Issuance
Stock Unit: EA

8. Approved Manufacturers

9. References

2010 Arc Flash Catalog; Revision 6; Paulson
Manufacturing

Number DPP 500 P, “Arc Flash Electrical Safety”;
Draft Version 1.4; City Light, Department Policy &
Procedure (DPP); City of Seattle; Draft date January
24,2011

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of 4013.31
(john.shipek@seattle.gov)

www.nsamfg.com
www.paulsonmfg.com

Manufactures and Catalog Numbers

Stock National Safety Paulson Mfg.

Number Description Apparel, Inc. Corp.

013236 Carbon Kevlar® H62RK -
Balaclava

013237 Medium Energy - Model 510-ARC-SN
Arc Goggle 38

013238 Face shield - Model ARC-SZK3-12,

Part No. 2130084
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standard number: 40 15 . 10

superseding: new
effective date: June 19, 2009
page: 1 of 3

1.

2.

HIGH-VISIBILITY, FLAME RESISTANT, SAFETY VESTS,
STANDARD-WEIGHT

Scope

This material standard covers the requirements for
standard-weight, high-visibility, flame resistant, safety
vests.

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

Stock Number Size
110223 small
110224 medium
110225 large
110226 x-large
110227 2x-large
010700 3x-large
010701 4x-large

The requirements for light-weight, high-visibility, flame
resistant safety vests are found in Material Standard
4015.15.

Application

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

Safety vests are designed and manufactured with flame
resistant textile so as to, at the minimum, not contribute

Stock No.
110225
large

to the injuries of an electrical worker exposed to a
momentary electric arc and related thermal hazard.
Safety vests have an arc thermal performance value
(ATPV) rating of 5.5 cal/cm? and are intended to be
layered over other flame resistant personal protective
equipment (PPE). Safety vests alone shall not be
expected to offer protection against momentary electric
arcs.

Light-weight, safety vests, specified in Material Standard
4015.15, serve the same need as standard-weight,
safety vests, except that they offer the wearer a more
comfortable option in warmer weather.

. Industry Standards

Safety vests shall meet the requirements of the following
industry standards:

ANSI/ISEA 107-2004 - American National
Standard for High-Visibility Safety Apparel and
Headwear

ASTM D 6413-08 - Standard Test Method for
Flame Resistance of Textiles (Vertical Test)

ASTM F 1506-08 - Standard Performance
Specification for Flame Resistant Textile
Materials for Wearing Apparel for Use by
Electrical Workers Exposed to Momentary
Electric Arc and Related Thermal Hazards

NFPA (Fire) 1971 - Protective Ensembles for
Structural Fire Fighting and Proximity Fire
Fighting, 2007 Edition

standards coordinator

standards manager

unit director

Quidtid

John Shipek
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Seattle City Light standard number: 4015 10

superseding: new

MATERIAL STANDARD effective date: June 19, 2009
High-Visibility, Flame Resistant, Safety Vests, Standard-Weight page: 2 of 3
4. Requirements 4.4 Retroreflective Tape

4.1 General Retroflective tape shall be placed according to

ANSI/ISEA 107, Appendix C - Examples of Garment
Designs, Figure C-6, Vest Pattern 3, with the
following clarification: horizontal stripe shall be 2
inches off the bottom of the vest.

Safety vest minimum areas of visible material shall
meet the requirements of ANSI/ISEA 107, Table 1,
as clarified below:

Performance class .
figure 4.4, Vest Pattern 3 (Performance Class 2),

Photometric performance level 2 ANSI/ISEA 107-2004

Garment design shall follow ANSI/ISEA 107,
Appendix C - Examples of Garment Designs, Figure
C-6, Vest Pattern 3 and figure 4.1.

figure 4.1
I
A Retroflective tape shall be:
Type Avery Dennison reflective material
—_—_ o
Color ellow
front back Y
Width 2in
4.2 Fabric 4.5 Front Closure
Fabric shall meet the requirements of ASTM F 1506 Front closure shall be flame resistant according
as clarified below: to the requirements of ASTM D 6413 or NFPA
1971.
Type 100% modacrylic Front closure shall be:
Color orange
Weight, nominal 5.5 oz/yd? Type Flame resistant, black, hook and
loop, Velcro® or approved equal
Arc Thermal ) )
Performance Value Width ~ 1in
(ATPV) 5.5 cal/cm? Length 11 in

4.6 Pockets

4.3 Binding (edging) Safety vests shall have pockets as clarified
Binding shall meet the requirements of ASTM below:
F 1506 as clarified below:

Inside front one on each side,

Type 100% modacrylic 7-1/2in x 9-1/2in
Color orange Inside breast: one upper right side,

) ) 5 5inx5in
Weight, nominal 5.5 oz/yd
Arc Thermal 4.7 Laundering
Performance Value . -
(ATPV) 5.5 callcm? Safety vests shall be able to withstand a minimum

of 5 washing cycles before losing their ability to
meet the requirements of this Material Standard.
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Seattle City Light

MATERIAL STANDARD
High-Visibility, Flame Resistant, Safety Vests, Standard-Weight

standard number: 4015 10

superseding: new
effective date: June 19, 2009
page: 3 of 3

4. Requirements, continued

4.8Logo

Safety vests shall be furnished with the Seattle City
Light, Chief Seattle logo as depicted in figures 4.8a
and 4.8b. The logo shall be located over the left
breast and shall be placed so as to allow separation
of approximately 1/4-inch from the binding tape on
fabric front opening and from the retroflective tape.

figure 4.8a, Chief Seattle Logo, actual size
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figure 4.8b, Chief Seattle Logo, dimensions
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5.

10.

Marking

Safety vests shall be marked according to the
requirements of ANSI/ISEA 107, Sections 10 and 11,
where this information includes, but is not limited to:

e Manufacturer's name or symbol

¢ Product type, commercial name, or code
e Size

e ANSI/ISEA 107-(year)

e Performance Class

e Photometric Performance Level

e Washing or cleaning instructions

. Testing

Safety vest test data and/or apparel certification that
establishes compliance with the requirements of
ANSI/ISEA 107, ASTM D 6413 (or NFPA 1971), ASTM
F 1506, and this material standard shall be provided
upon request.

. Packaging

Each shipping container shall be marked with:
o Seattle City Light's Purchase Order Number
o Seattle City Light's Stock Number

Issuance
EA

. Approved Manufacturer

Chest ~ Minimum
Stock Range, Length,
Number Size in in M.L. Kishigo
110223  small 38-40 27 1119D-SM
110224  medium 42-44 27 1119D-MED
110225 large 46-48 27 1119D-LG
110226  x-large 50-52 27 1119D-XLG
110227  2x-large 54-56 27 1119D-XXLG
010700  3x-large 58-60 28 1119D-3XLG
010701  4x-large 62-64 28 1119D-4XLG
References

Code of Federal Regulations Title 23 (Highways)
Part 634: “Use of High-Visibility Apparel When
Working on Federal-Aid Highways;” US Federal
Highway Administration, DOT; 2006

Nelson, Dawn; SCL subject matter expert for SCL
Material Standard 4015.10 (dawn.nelson@seattle.gov)

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of SCL Material Standard
4015.10 (john.shipek@seattle .gov)

WAC 296-800-160, Personal Protective Equipment
(PPE), Core Rules; State of Washington
Administrative Code; 2009


http://www.lni.wa.gov/wisha/rules/corerules/PDFs/296-800-160.pdf
http://www.lni.wa.gov/wisha/rules/corerules/PDFs/296-800-160.pdf

Seattle City Light

MATERIAL STANDARD

standard number: 4015 15

superseding: June 19, 2009
effective date: July 3, 2009
page: 1 of 3

HIGH-VISIBILITY, FLAME RESISTANT, SAFETY VESTS,
LIGHT-WEIGHT

1. Scope

This material light covers the requirements for light-
weight, high-visibility, flame resistant, safety vests.

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

Stock Number Size
012963 medium
012964 large
012965 x-large
012966 2x-large
012967 3x-large
012968 4x-large

The requirements for standard-weight, high-visibility,
flame resistant safety vests are found in Material
Standard 4015.10.

2. Application

Safety vests are intended to provide conspicuity to the
user in hazardous situations under any light conditions

by day and under illumination by vehicle headlights in the

dark.

Safety vests are designed and manufactured with flame

resistant textile so as to, at the minimum, not contribute
to the injuries of an electrical worker exposed to a
momentary electric arc and related thermal hazard.

e
oy Light

Safety vests have an arc thermal performance value
(ATPV) rating of 5.0 cal/cm? and are intended to be
layered over other flame resistant personal protective
equipment (PPE). Safety vests alone shall not be

expected to offer protection against momentary electric
arcs.

Standard-weight, safety vests, specified in Material
Standard 4015.10, serve the same need as light-weight,
safety vests, except that they offer the wearer a more
durable option in cooler weather.

. Industry Standards

Safety vests shall meet the requirements of the following
industry standards:

ANSI/ISEA 107-2004 - American National
Standard for High-Visibility Safety Apparel and
Headwear

ASTM D 6413-08 - Standard Test Method for
Flame Resistance of Textiles (Vertical Test)

ASTM F 1506-08 - Standard Performance
Specification for Flame Resistant Textile
Materials for Wearing Apparel for Use by
Electrical Workers Exposed to Momentary
Electric Arc and Related Thermal Hazards

NFPA (Fire) 1971 - Protective Ensembles for
Structural Fire Fighting and Proximity Fire
Fighting, 2007 Edition

standards coordinator

standards manager unit director
9‘: g :‘ ( ; :‘ f % S

John Shipek

John Shipek Pamela S. Johnson



standard number: 4015 15

superseding: June 19, 2009

Seattle City Light

MATERIAL STANDARD effective date: July 3, 2009
High-Visibility, Flame Resistant, Safety Vests, Light-Weight page: 2 of 3
4. Requirements 4.4 Retroreflective Tape

4.1 General Retroflective tape shall be placed according to

ANSI/ISEA 107, Appendix C - Examples of Garment
Designs, Figure C-6, Vest Pattern 3, with the
following clarification: horizontal stripe shall be 2
inches off the bottom of the vest.

Safety vest minimum areas of visible material shall
meet the requirements of ANSI/ISEA 107, Table 1,
as clarified below:

Performance class .
figure 4.4, Vest Pattern 3 (Performance Class 2),

Photometric performance level 2 ANSI/ISEA 107-2004

Garment design shall follow ANSI/ISEA 107,
Appendix C - Examples of Garment Designs, Figure
C-6, Vest Pattern 3 and figure 4.1.

figure 4.1
1 l = y
o
5 3 Retroflective tape shall be:
P‘““ g st P‘“ o TR | Type Avery Dennison reflective material
' Color orange
front back d
Width 2in
4.2 Fabric 4.5 Front Closure
Fabric shall meet the requirements of ASTM F 1506 Front closure shall be flame resistant according
as clarified below: to the requirements of ASTM D 6413 or NFPA
1971.
Type 100% modacrylic Front closure shall be:
Color lime
Weight, nominal 5.0 oz/yd? Type Flame resistant, black, hook and
loop, Velcro® or approved equal
Arc Thermal ) )
Performance Value Width ~ 1in
(ATPV) 5.0 cal/cm? Length 11 in
4.6 Pockets

4.3 Binding (edging) Safety vests shall have pockets as clarified
Binding shall meet the requirements of ASTM below:
F 1506 as clarified below:

Inside breast: one upper right side,
Type 100% modacrylic Sinx3in
CoI.or _ lime ) 4.7 Laundering
Weight, nominal 5.0 ozlyd Safety vests shall be able to withstand a minimum
Arc Thermal of 5 washing cycles before losing their ability to
Performance Value meet the requirements of this Material Standard.
(ATPV) 5.0 callcm?
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Seattle City Light

MATERIAL STANDARD
High-Visibility, Flame Resistant, Safety Vests, Light-Weight

standard number: 4015 15

superseding: June 19, 2009
effective date: July 3, 2009
page: 3 of 3

4. Requirements, continued

4.8Logo

Safety vests shall be furnished with the Seattle City
Light, Chief Seattle logo as depicted in figures 4.8a
and 4.8b. The logo shall be located over the left
breast and shall be placed so as to allow separation
of approximately 1/4-inch from the binding tape on
fabric front opening and from the retroflective tape.

figure 4.8a, Chief Seattle Logo, actual size
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figure 4.8b, Chief Seattle Logo, dimensions
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5. Marking

Safety vests shall be marked according to the
requirements of ANSI/ISEA 107, Sections 10 and 11,
where this information includes, but is not limited to:

e Manufacturer's name or symbol

e Product type, commercial name, or code
e Size

¢ ANSI/ISEA 107-(year)

e Performance Class

e Photometric Performance Level

e Washing or cleaning instructions

6. Testing

Safety vest test data and/or apparel certification that
establishes compliance with the requirements of
ANSI/ISEA 107, ASTM D 6413 (or NFPA 1971), ASTM
F 1506, and this material standard shall be provided
upon request.

7. Packaging

Each shipping container shall be marked with:
o Seattle City Light's Purchase Order Number
o Seattle City Light's Stock Number

8. Issuance
EA

9. Approved Manufacturer

Minimu
Chest m
Stock Range, Length,
Number Size in in M.L. Kishigo
012963 medium 42-44 27 319-FM1119-MED
012964 large 46-48 27 319-FM1119-LG
012965 x-large  50-52 27 319-FM1119-XLG
012966 2x-large 54-56 27 319-FM1119-
XXLG
012967 3x-large 58-60 28 319-FM1119-3XLG
012968 4x-large 62-64 28 319-FM1119-4XLG
10. References

Code of Federal Regulations Title 23 (Highways)
Part 634: “Use of High-Visibility Apparel When
Working on Federal-Aid Highways;” US Federal
Highway Administration, DOT; 2006

Nelson, Dawn; SCL subject matter expert for SCL
Material Standard 4015.15 (dawn.nelson@seattle.gov)

Shipek, John; SCL Standards Engineer, subject
matter expert and originator of SCL Material Standard
4015.15 (john.shipek@seattle .gov)

WAC 296-800-160, Personal Protective Equipment
(PPE), Core Rules; State of Washington
Administrative Code; 2009


http://www.lni.wa.gov/wisha/rules/corerules/PDFs/296-800-160.pdf
http://www.lni.wa.gov/wisha/rules/corerules/PDFs/296-800-160.pdf

standard number: 4019 85

Seattle City Light superseding: new

MATERIAL STANDARD e e L ars 1 2012

DRIVER VEHICLE INSPECTION REPORT (DVIR) BOOKS

1. Scope 3. Requirements
This standard covers the requirements for Driver The front cover of each book shall be printed with
Vehicle Inspection Report (DVIR) books, also known the characters “013343 (mm-yy)”, where mm-yy
as Daily Driver Inspection Report books. represents the date the proof was approved.
This material standard applies to Seattle City Light Subsequent printings should utilize the same
Stock Number 013343, date, unless the proof was changed and re-
approved.

Inspections of aerial devices mounted to the vehicle’s

chassis are outside the scope of this standard. A proof shall be approved by City Light prior to

the first printing. If mutually agreed upon between
buyer and seller and if there are no changes,
subsequent printings do not require a proof be re-
Driver Vehicle Inspection Report books are used by all approved.

Seattle City Light commercial vehicle drivers.

2. Application

At the beginning of each driving shift, the driver shall

complete a Driver Vehicle Inspection Report that Dim(_ensio_ns,
covers all the items in the pre-trip inspection for nominal, in 5-1/2x 8-1/2
So_rpmercial Driver's License (CDL) Units and Towed Format 2-ply, carbonless
nits.

Additional instructions are printed on the cover and Construction Front cover
inside each book. Insert
Documenting daily vehicle inspections are a Pages
requirement of D.O.T. Federal Law 49 CFR 396.11 &
396.13. Half-wrap
For more information, contact your supervisor or City Chipboard
Light's Safety Unit.

standards coordinator standards supervisor unit director

John Shipek Darnell Cola

Qrtdlpd Qrdled . (sl ek



Seattle City Light standard number: 401985

superseding: new

Material Standard effective date: March 2, 2012
Driver Vehicle Inspection Report (DVIR) Books page: 2 of 2
3. Requirements, continued 7. References
Davis, Kevin; Safety & Health Specialist and
Ply 1 White NCR paper with black subject matter expert for Material Standard
ink on front 4019.85

D.O.T.; Federal Law 49 CFR 396.11 & 396.13

_ Lozier, Diane; Willamette Traffic Bureau sales
Perforations at bound edge agent and subject matter expert for Material
Standard 4019.85

No printing on back

Ply 2 Canary NCR paper with black
ink on front Shipek, John; SCL Standards Engineer, subject
No printi back matter expert, and originator of Material Standard
0 printing on bac 4019.85 (john.shipek@seattle.gov)
No perforations Willamette Traffic Bureau, LLC;
Custom insert White paper with black ink on www.wibtratffic.com
front

No printing on back
No perforations
Custom half-wrap White tag
Outside back prints black

Balance blank

4. Packaging

Report books shall be packaged to prevent damage
during shipping, handling, and storage.

Report books shall be packaged 100 per box.
Each shipping container (box) shall be marked with:

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

5. Issuance
Stock Unit:  EA

6. Approved Manufacturer

Stock Order

Number Manufacturer Description

013343 Willamette Traffic Custom Driver’s Vehicle
Bureau, LLC Inspection Report (LCPBD)

33



34



Seattle City Light

MATERIAL STANDARD

Standard Number: 4150 . OO

Superseding: September 10, 2014
Effective Date: October 29, 2015
Page: 1 0of 10

Overhead-Type, Single-Phase, Natural Ester Fluid,
Distribution Transformers

1. Scope

This standard details the manufacturer requirements for single-phase, pole-mounted
transformers from 25 kVA to 250 kVA.

This standard applies to the following Seattle City Light (SCL) 25 564GrdY/14 760
single-phase Y transformer stock numbers:

Parallel-connected
“cut-straight” secondary

kVA 120/240 138.5/277 240/480 2400 1385/2400 120/240 cut 120
25 355122 355622 - - - 355822

50 355132 355632 355332 355932 - 355832

75 355134 355634 355334 355934 - 355834

100 355136 355636 355336 355936 - 355836

167 355142 355642 - 355942 359942 355842

250 - - - 355948 359948 -

2. Application

This class of transformers is typically used to serve homes and small businesses. As of
this publication, these units are the most common transformer type installed annually in
the SCL distribution system.

Standards Coordinator
Brett Hanson

N

Standards Supervisor

John Shipek

Unit Director
Darnell Cola



Seattle City Light
MATERIAL STANDARD

Standard Number: 4150 . OO

Superseding: September 10, 2014

Overhead-Type, Single-Phase, Natural Ester Fluid, Effective Date: October 29, 2015

Distribution Transformers

Page: 2 of 10

3. Industry Standards

Transformers shall meet the applicable requirements of the following industry standards:

DOE 10 CFR, Part 431; “Energy Efficiency Program for Certain Commercial and
Industrial Equipment”; Department of Energy

IEEE C57.12.00-2010; “Standard General Requirements for Liquid-Immersed
Distribution, Power, and Regulating Transformers”

IEEE C57.12.20-2011; “Standard for Overhead-Type Distribution Transformers, 500 kVA
and Smaller”

IEEE C57.12.90-2010; “Standard Test Code for Liquid-Immersed Distribution, Power,
and Regulating Transformers”

IEEE C57.147-2008; “Guide for Acceptance and Maintenance of Natural Ester Fluids in
Transformers”

RCW 19.29.010, Rule 5 - 2011; Revised Code of Washington, Rules for Test Tag
NEMA TR 1-1993 (R2000); “Transformers, Regulators, and Reactors”

4. Conflict
Where conflict exists, the following order of precedence shall apply:
1. Seattle City Light purchase order (PO)
2. City of Seattle General Terms and Conditions
3. This standard
4. Other industry standards.
5. Ratings

5.1 Kilovolt-Ampere Ratings

5.2 Voltage Ratings

Kilovolt-ampere ratings shall be 25, 50, 75, 100, 167, 250 kVA, or as specified on the
purchase order.

Kilovolt-ampere ratings are continuous and are based on not exceeding a 65 °C average
winding temperature rise.

The temperature rise of the insulating oil shall not exceed 65 °C when measured near the
top of the tank.

Voltage ratings shall be as specified on the purchase order or as follows:

25564GrdY/14 760 - 120/240 V

25 564GrdY/14 760 - 240/480 V

25 564GrdY/14 760 - 133/266 V
25564GrdY/14 760 - 138.5/277 V
25 564GrdY/14 760 - 1385/2400Y V
25 564GrdY/14 760 - 2400/4160Y V
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Seattle City Light Standard Number: 415000

MATERIAL STANDARD Superseding: September 10, 2014
Overhead-Type, Single-Phase, Natural Ester Fluid, Effective Date: October 29, 2015
Distribution Transformers Page: 3 of 10

6. Construction

6.1 General
Transformers shall be according to the requirements of IEEE C57.12.20 with the
following clarifications and Figure 6.1, below.
Polarity shall be subtractive.

Figure 6.1. Transformer showing location of the wildlife guard, pressure relief
valve, test tag, and nameplate

wildlife guard
per section 6.2.

pressure
relief valve
per section 6.8.

test tag
per section
7.8.

name plate
per section 6.11.

6.2 High-Voltage Bushing

High-voltage bushing shall have a BIL of 125 kV with a creepage distance of 17 inches.
Bushing shall be mounted per IEEE C57.12.20, Figure 8.

High-voltage terminal shall be supplied with a side-mounted handwheel type wildlife
guard sized to fit each transformer securely.

Wildlife guard shell and handwheel shall be the appropriate model from the Central
Moloney 703803 series.

6.3 Low-Voltage Bushings
Low-voltage bushings shall have a minimum BIL of 30 kV.

37



Seattle City Light Standard Number: 415000

MATERIAL STANDARD Superseding: September 10, 2014
Overhead-Type, Single-Phase, Natural Ester Fluid, Effective Date: October 29, 2015
Distribution Transformers Page: 4 of 10

6.4 Low-Voltage Terminals

Terminals shall be constructed per IEEE C57.12.20, Section 7.1.2 with the following
clarifications:

= Transformers with secondary voltages of 120/240, 240/480, 133/266, 138.5/277, sized
100kVA or larger shall have Spade H terminals per IEEE C57.12.20, Table 9 and
Figure 5b.

= Transformers with secondary voltages of 1385/2400 or 2400/4160 shall have insulated
hand wheel type terminals.

= Parallel- connected “cut straight” transformers shall be supplied with only X1 and X2
terminals connected per C57.12.20, Figure 6. X3 terminal shall be covered with heat-
shrink tubing.

6.5 Accessories

Accessory equipment shall be provided per IEEE C57.12.20, Section 7.2 and located as
shown in Figure 8.

6.6 Liquid Level Marking

Liquid level marking shall be provided per IEEE C57.12.20, Section 7.2.3.
6.7 Lifting Lugs

Lifting lugs shall be provided per IEEE C57.12.20, Section 7.2.4.
6.8 Pressure Relief Valve

A pressure relief valve shall be provided per SCL 4503.10 and IEEE C57.12.20,
Section 7.2.5.1 with the following clarifications.

Figure 6.8. Pressure Relief Valve

6.8.1. Indicator

The pressure relief valve shall include an orange or red indicator that becomes visible
only after the valve has vented.

6.8.2. Cap and pull ring

The valve shall be covered by a cap with a pull ring that separates from the assembly
during venting, revealing the orange or red indicator and hanging down from the valve via
a chain or strap.

6.8.3. Sealant

Valve threads shall be sealed with a liquid pipe thread compound such as Rectorseal,
liquid Teflon, or similar, not Teflon tape.
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Seattle City Light Standard Number: 415000

MATERIAL STANDARD Superseding: September 10, 2014
Overhead-Type, Single-Phase, Natural Ester Fluid, Effective Date: October 29, 2015
Distribution Transformers Page: 50of 10

6.8.4. Approved models
The pressure relief valve shall meet the requirements of SCL 4503.10.

6.8.5. Location

The valve shall be installed in segment 1 or the half of segment 2 or 4 nearest to
segment 1 as defined in IEEE C57.12.20, Figure 1. See Figure 6.1 of this standard.

6.9 Enclosure Integrity

The completely assembled transformer enclosure shall comply with IEEE C57.12.20,
Section 7.2.6.
6.10 Polarity, Terminal Markings, and Angular Displacement

Polarity, terminal markings, and angular displacement shall be according to the
requirements of IEEE C57.12.20, Section 7.3.

Primary terminals, secondary terminals and ground lugs shall be marked with minimum
1-in tall letters.

6.11 Nameplate
Nameplate shall be according to the requirements of IEEE C57.12.20, Section 7.3.4 with
the following clarifications:

Class shall be KNAN.

Approximate total weight in pounds shall be indicated for all transformer sizes.
Gallons of insulating fluid shall be indicated.

The statement “CONTAINS LESS THAN 1PPM PCB AT TIME OF MANUFACTURE.”
shall appear on the nameplate.

Figure 6.11. Nameplate, PCB statement

CONTAINS LESS THAN

1PPM PCB AT TIME
OF MANUFACTURE.

6.12 kVA Rating

The kVA rating shall be provided on the tank per IEEE C57.12.20, Section 7.3.5 in
numerals approximately 2.5 inches high. Numerals may be applied by stenciling or by
any other permanent means.

6.13 Fluid
Natural ester insulating fluid complying with IEEE C57.147 shall be provided in the
transformer up to the liquid level marking. Fluid shall be Cooper Envirotemp FR3. Each
transformer shall have a 5-in diameter minimum label indicating fluid brand.

6.14 Tank

6.14.1. Covers and Handholes
Cover shall comply with IEEE C57.12.20, Section 7.5.1.
6.14.2. Support Lugs

Support lugs shall comply with IEEE C57.12.20, Section 7.5.2. Support lugs shall be
secured to the tank with fillet welds on all edges.
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Distribution Transformers

Standard Number: 4150 . OO

Superseding: September 10, 2014

Page: 6 of 10

6.14.3. Tank Finish

6.14.4.

6.15 Weight

Tank finish shall comply with IEEE C57.12.20, Section 7.5.3 with the following
clarifications. When measured with a magnetic thickness gauge, the paint thickness shall
be the following.

Cover- 8 mils thick, minimum
Tank- 3 mils thick, minimum

Tank Grounding

Tank grounding provision, tank grounding connector, low-voltage grounding connection,
low-voltage grounding provision, and static cover bond shall comply with
IEEE C57.12.20, Section 7.5.4.

The low-voltage grounding provision shall be a solderless connector that will
accommodate conductor size Number 8 AWG solid to Number 2 AWG stranded and will
match the tank grounding provision.

All grounding provisions shall be treated with an oxide-inhibiting compound.

The tank ground shall be located at the intersection of segments 3 and 4 as defined in
IEEE C57.12.20, Figure 1.

Each unit, including all accessories and fluid, shall not exceed 2,500 Ib.

7. Tests

7.1

7.2

7.3

7.4

7.5

7.6

7.7

General

Dielectric Tests

Except as specified in Dielectric Tests, all applicable tests shall be performed as
specified in IEEE C57.12.00 and in IEEE C57.12.90.

Dielectric tests shall be performed as specified in IEEE C57.12.20, Section 6.2 and IEEE
C57.12.90, Section 10. Dielectric test levels shall be in accordance with the levels
specified in IEEE C57.12.00.

Tank Design Tests

Tests shall be performed as specified in IEEE C57.12.20, Section 9.

Short Circuit Tests

Short circuit tests shall be performed as specified in IEEE C57.12.90, Section 12.

Audible Sound Levels

Audible sound levels for each unit shall be according to the requirements of NEMA TR-1,
Section 0.05. Tests shall be performed per IEEE C57.12.90, Section 13.

Radio Influence Voltage Test

Documentation

Radio influence voltage shall be according to the requirements of NEMA TR-1,
Section 0.03.

Tests reports demonstrating conformance to all tests completed shall be submitted in a
single Adobe Acrobat PDF file.

All documentation shall be in English and use customary inch-pound units.

40



Seattle City Light

MATERIAL STANDARD

Standard Number: 4150 . OO

Superseding: September 10, 2014

Overhead-Type, Single-Phase, Natural Ester Fluid, Effective Date: October 29, 2015

Distribution Transformers

Page: 7 of 10

7.8 TestTag

A weatherproof test tag conforming to the requirements of the Revised Code of
Washington RCW 19.29.010, Rule 5 shall be firmly attached to each unit. Tag shall read

“THIS TRANSFORMER HAS BEEN SUBJECTED TO AN INSULATION TEST IN
ACCORDANCE WITH THE STANDARDIZED RULES OF IEEE/ANSI. THIS
TRANSFORMER HAS BEEN TESTED AT RATED LINE VOLTAGE.” Tag shall indicate
the date on which the test was made, and the name of the person who performed

the test.

Figure 7.8. Test Tag

8. Design Changes

Manufacturer shall inform Seattle City Light in writing of all design changes that would
affect the transformer’s understood or published capabilities.

9. Shipping and Handling

9.1 Pallet Material

9.2 Support

Each transformer shall be supplied on its own pallet.

Pallet and all pallet accessories shall be constructed of unpainted wood and suitable for
yard storage through all weather conditions.

Pallet supplied shall accommodate lifting by both forklifts and pallet jacks:

= Pallet shall be minimum 4 in tall.
= The most central pallet stringer shall be centered and a maximum of 7 in wide.
= The bottom of each pallet shall be open or have 8-in openings. See Figure 9.2.

Figure 9.2. Pallets
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9.3 Orientation

Transformer shall be centered on pallet and banded to pallet via its lifting lugs.
Transformer shall be oriented on the pallet with secondary terminals perpendicular to the
forklift entrance to prevent accessories (secondary terminals, support lugs, etc.) from
coming into contact with pallet moving equipment. See Figure 9.3. If accessories are
near edge of pallet, enclose them with protective devices to prevent damage.

Figure 9.3. Orientation

9.4 Arrival Condition
Transformers shall be delivered on enclosed trucks.

Transformers shall be received by Seattle City Light in clean condition.

10. Seattle City Light Processes
10.1 Bid Process
Bid process details are available at www.Seattle.gov.

Bid documentation shall be submitted with details demonstrating conformance to this
standard. Submittal details shall be listed to correspond with this standard’s
section formatting.

Any exceptions taken to the standard shall be summarized in an attached letter, complete
with section numbering relating to this standard. Requests for approved equal
components must be submitted with first bid documents; all subsequent requests will

be rejected.

10.2 Loss Factors

Load and no-load loss measurements shall be performed and corrected to 85°C and
20°C, respectively according to the requirements of IEEE C57.12.00, Section 5.9 and
shall comply with [IEEE C57.12.90.

10.2.1. Load Loss
Load losses shall be assessed at $2.60 per watt.
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10.2.2. No-load Loss

No-load “core” losses shall be assessed at $5.90 per watt.
10.2.3. Loss Assessment

Total Price ($) = Bid Price + Loss Total

Loss Total = Load Loss + No-load Loss

Load Loss = Losses (Watts) x $2.60

No-load Loss = Losses (Watts) x $5.90

The penalty shall be the difference between the total loss values d
loss value in the bid proposal.

elivered less the total

Tolerances will be allowed in accordance with IEEE C57.12.90, Section 9.3, except,

tolerances shall apply to transformers of a given size and voltage;

i.e., one line item.

Individual transformers that exceed these tolerances may be rejected and returned to the

manufacturer.
10.3 Bid Completion

Upon completion of the bidding process, the successful bidder shall submit in a single

Adobe Acrobat PDF file the following:

Transformer dimensions

Nameplate

Loss data

Instructional materials demonstrating the proper installation, op
maintenance of the equipment.

eration, and

Certified test data for each transformer type bid and for every category listed in IEEE
C57.12.00, Section 8.7. Format test data using numbering system shown in IEEE

C57.12.00, Section 8.7.

10.4 Inspection and Electrical Testing

Upon delivery, 100% of the transformers will be inspected for physical defects and

conformance to this standard.

A minimum of 10% of the transformers will be tested electrically fo
Voltage (per NEMA TR-1, Section 7 at 1IMHz and 17.4kV, RIV not
microVolts), Losses and a small battery of other tests.

r Radio Influence
to exceed 100

If any transformers fail, the manufacturer will be notified and an additional 10% will

be tested.

If more transformers fail, the manufacturer will be contacted and given the option to
return the lot, test 100% of the lot, or return the lot except the units that passed during

initial testing.

10.5 Guarantee

Any transformer 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

without cost to the City of Seattle. Any defect discovered within this period shall be

corrected on all transformers furnished on the order at the manufa
by repair or replacement.

cturer's expense, either

11. Issuance
Stock Unit: EA
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12. Approved Manufacturers

Manufacturer Location

ABB Athens, Georgia
Central Moloney Pine Bluff, Arkansas
Cooper Power Nacogdoches, Texas

Howard Industries Laurel, Mississippi

13. References
SCL Material Standard 4503.10; “Valve, Transformer Pressure Relief’

14. Sources

Hanson, Brett; SCL Standards Engineer; subject matter expert and originator of 4150.00
(brett.hanson@seattle.gov)

SCL Material Standard 0025.1 (canceled); “Distribution Transformer, Single-Phase,
Pole-Type, Natural Ester Fluid”

SCL Material Standard 2940.1; “Valve, Transformer Pressure Relief” (renumbered to
4503.10 in October 2015)
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PAD MOUNTED, SINGLE-PHASE, NATURAL ESTER FLUID
DISTRIBUTION TRANSFORMERS

1. Scope 3. Industry Standards
This standard details the manufacturer requirements Transformers shall meet the applicable requirements
for single-phase, pad mounted transformers from 25 of the following industry standards:

kVA to 167 kVA and as listed in Table 1. ANSI C57.12.25-1990: “American National

Table 1, 25 564GrdY/14 760 — 240/120, Single- Standard for Transformers-Pad-Mounted,
Phase, Pad Mounted (PM)-Transformers by Stock Compartmental-Type, Self-Cooled, Single-
Number Phase Distribution Transformers with
Separable Insulated High-Voltage Connectors;
kVA Stock No High Voltage, 34 500 GrdY/ 19 920 Volts and

Below; Low Voltage, 240/120 Volts; 167 kVA

25 373122 and Smaller -Requirements”
50 373132 DOE 10 CFR Part 431; “Energy Efficiency
75 373134 Program for Certain Commercial and Industrial
100 373136 Equipment’”; Department of Energy
IEEE 386-2006; “IEEE Standard for Separable
167 373142 Insulated Connector Systems for Power
Distribution Systems Above 600 V”
2. Application IEEE C57.12.00-2010; “Standard General
This class of transformers is installed on concrete Requirements for Liquid-Immersed Distribution,
pads and is used to serve homes and small Power, and Regulating Transformers
businesses in the rare cases that overhead or IEEE C57.12.28-2005; IEEE Standard for Pad-
submersible transformers are unworkable. As of this Mounted Equipment — Enclosure Integrity

publication, these units make up less than one percent
of the transformers installed annually in the Seattle
City Light distribution system.

IEEE C57.12.70-2000; “IEEE Standard
Terminal Markings and Connections for
Distribution and Power Transformers”

Standards Coordinator Standards Supervisor Unit Director
Laura Vanderpool John Shipek Darnell Cola
N
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3. Industry Standards, continued

IEEE C57.12.90-2010; “Standard Test Code for

Liquid-Immersed Distribution, Power, and

Regulating Transformers”

IEEE C57.147-2008; “Guide for Acceptance
and Maintenance of Natural Ester Fluids in

Transformers”

NEMA TR 1-1993 (R2000); “Transformers,

Regulators, and Reactors”

RCW 19.29.010, Rule 5 -2011; Revised Code
of Washington, Rules for Test Tag

4. Conflict

Where conflict exists, the following order of

precedence shall apply:

1.

Seattle City Light Purchase
Order (PO)

. City of Seattle General Terms

and Conditions

3. This material standard

4. Other industry standards

5. Ratings

5.1

5.2

Kilovolt-Ampere Ratings

Kilovolt-ampere ratings shall
comply with the requirements
of IEEE C57.12.25, Section
3.1 and be 25, 50, 75, 100,
167 kVA, or as specified on
the purchase order.

Kilovolt-ampere ratings shall
be continuous and based on
not exceeding a 55 °C
average winding temperature
rise.

The transformers shall have a

temperature rise insulation
system of 65 °C.

Voltage Ratings

Voltage ratings shall be as
follows, or as specified on the
purchase order:

25564 GrdY/14 760 -
240/120 Volts

6. Construction

6.1

General

Transformers shall be according to the
requirements of Figure 6.1 (below) and
IEEE C57.12.25 Type 1 arrangement with
the following clarifications.

The BIL shall be 125kV per IEEE
C57.12.25, Section 4.1.

Polarity shall be subtractive.

Figure 6.1, Transformer showing location of the
terminals and accessories, based on IEEE C57.12.25
Figure 1 (a).

PR WY 4 s Wy A e  m— S ;
1 1
"V TIT % .
bottom 1 1 min 16"min
flange—— -,‘— : opening
3/4" min . N
1-1/2" max P —m—mm e mm—— ————— = = H
18" min opening
min min
| 3-1/4") 6" | 6" 4-1/2" H 3" 3 ‘ 3" min |
5.3/4" . Bay-O-Net fuse O . J o i
min | drig shield / ~1/2" min
= pressure
P relief valve l
MO PP |
1 3 1
A s g o0
23-1/2" _ &
172" ground X,
(for 167 kVA strap
only, 25-1/2" G
+£2-1/2")
/ground pad ground 20"t 4"
pad
OG @]
base plane
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6. Construction, continued 6.6
6.2 High-Voltage Bushing Wells
Two 200 amp high-voltage bushing wells shall
be supplied and constructed per IEEE 386, 6.7
Figure 3 and IEEE C57.12.25 Section 6.2.3.
Wells shall include a parking stand and be
one of the models listed below:
Central Moloney 70191855
Cooper Power:
Well 2638372CO2R and
Clamp 2606823A04
Each bushing well will be supplied with bail tabs
that are compatible with Cooper and Elastimold
deadbreak hold down bail assemblies. A tight-
fitting dust cap shall be fixed in place with wire
run between the bail tabs.
6.3 Low-Voltage Terminals
Terminals shall be constructed per IEEE
C57.12.25, Section 6.2.5.
Transformers shall be supplied with three
low-voltage spades constructed per IEEE
C57.12.25 Figure 4(a).
Transformers shall be supplied with a
ground pad near the low-voltage neutral and
connected via a removable ground strap per
IEEE C57.12.25 Section 6.2.6.
6.4 Overcurrent Protection
Overcurrent protection shall be a Bay-O-Net
fuse assembly installed and furnished with a
dual sensing fuse as listed below. Isolation
links shall not be installed because each
transformer is protected upstream by a
backup current limiting fuse. A drip shield
shall be provided on each unit.
Bay-O-Net Fuse Assembly
Cooper Power Systems 4000361C99MC
Dual-sensing Bay-O-Net Fuse
Cooper Power
Transformer, Systems
kVA Catalog No amps
25 4000358C05 8
50 4000358C08 15
75 4000358C08 15
100 4000358C08 15
167 4000358C10 25
6.5 Liquid Level Marking

Liquid level indication shall be provided per
IEEE C57.12.25, Section 6.5.2.
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Lifting Provisions

Lifting provisions shall be provided per IEEE
C57.12.25, Section 6.1.6.

Pressure Relief Valve

A pressure relief valve shall be provided per
SCL 4503.10 and IEEE C57.12.20, Section
7.2.5.1 with the following clarifications:

Figure 6.7, Pressure relief valve

6.7a

Indicator

The pressure relief valve shall include an
orange or red indicator that becomes
visible only after the valve has vented.

6.7b  Cap and pull ring

The valve shall be covered by a cap with
a pull ring. The cap will separate from
the assembly during venting, revealing
the orange or red indicator and hang
down from the valve via a chain or strap.

6.7c Sealant

Valve threads shall be sealed with a
liquid pipe thread compound such as
Rectorseal, liquid Teflon, or similar, not
Teflon tape.

6.7d Approved models

The pressure relief valve shall be BETA
1712K-4 series, VIAT 302-030-01 series,
or equal with approval prior to bid and
listed for use with the included
transformer fluid.

6.7e Location

The valve shall be installed in the low-
voltage portion of the terminating
compartment as defined in IEEE
C57.12.25 Section 6.5.2 and in Figure 6.1.
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6. Construction, continued

6.8

6.9

6.10

Enclosure Integrity

The completely assembled transformer
enclosure shall comply with IEEE
C57.12.28.

Terminal compartment shall be accessed by
a single lift-up hood, secured by a captive
penta head bolt.

Polarity, Terminal Markings, and Angular
Displacement

Polarity, terminal markings, and angular
displacement shall be according to the
requirements of IEEE C57.12.25, Section
6.2.

Primary terminals, secondary terminals, and
ground lugs shall be marked with minimum
1-inch tall letters.

Nameplate

Nameplate shall be according to the
requirements of IEEE C57.12.25, Section
6.4 with the following clarifications:

o Class shall be KNAN.
o BIL shall be 125 kV

« Total weight in pounds shall be indicated

for each individual transformer.

¢ Volume in gallons of insulating fluid shall

be indicated.

e Manufacturer name and part number of the

Bay-o-net fuse assembly shall be
indicated.

o Tank design pressures shall be listed to

comply with Section 6.13d.

e Manufacturer name and part number of the

dual sensing fuse shall be indicated.

e The statement “CONTAINS LESS THAN

1PPM PCB AT TIME OF
MANUFACTURE.” shall appear on the
nameplate.

Figure 6.10, Nameplate, PCB statement

CONTAINS LESS THAN 1PPM PCB

AT TIME OF MANUFACTURE
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6.11

6.12

6.13

kVA Rating

The kVA rating shall be provided on the
tank in numerals approximately 2.5 inches
high. These numerals may be applied by
stenciling or by any other permanent
means.

Fluid

Natural ester insulating fluid complying with
IEEE C57.147 shall be provided in the
transformer up to the liquid level marking.
Fluid shall be Cooper Envirotemp FR3.
Each transformer shall have a minimum 5-
inch diameter label indicating fluid brand.

Tank

Tank shall meet all the integrity
requirements of IEEE C57.12.25, Section
6.6.

6.13a Cover
Cover shall comply with IEEE
C57.12.28.

Tank finish

Tank finish shall comply with IEEE
C57.12.28, Section 5. The tank finish
color shall be Semi Gloss Dark Green
Munsell Notation 7GY 3.29/1.5.

6.13b

6.13c Tank grounding

Tank grounding provision shall
comply with IEEE C57.12.25, Section
6.6.4 and will accommodate #8 solid
through #2 stranded copper wire.

6.13d Strength

Tank will be designed to withstand
negative and positive 7 psig per IEEE
C57.12.25 Section 6.6.1.

7 Tests

71

7.2

7.3

General

All applicable tests shall be performed as
specified in IEEE C57.12.00 and in IEEE
C57.12.90.

Dielectric Tests

Dielectric tests shall be performed as
specified in IEEE C57.12.25, Section 5.2
and IEEE C57.12.90, Section 10. Dielectric
test levels shall be in accordance with the
levels specified in IEEE C57.12.00, Section
5.10.

Tank and Enclosure Tests

Tests shall be performed as specified in
IEEE C57.12.25, Section 6.6.1 and IEEE
C57.12.28.
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7 Tests, continued

7.4 Short Circuit Tests

Short circuit tests shall be performed
as specified in IEEE C57.12.90,
Section 12.

7.5 Audible Sound Levels

Audible sound levels for each unit shall
be according to the requirements of
NEMA TR-1, Section 0.05. Tests shall
be performed per IEEE C57.12.90,
Section 13.

Figure 7.9, Test tag, example

7.6 Radio Influence Voltage Test

Radio influence voltage shall be
according to the requirements of NEMA
TR-1, Section 0.03.

7.7 Load and No-Load Tests

Load and no-load loss measurements
shall be performed at 85 degrees C and
20 degrees C, respectively according to
the requirements of IEEE C57.12.00,

8. Design Changes

Manufacturer shall inform Seattle City Light in writing
of all design changes that could affect the
transformer’s understood or published capabilities.

7.8 Documentation Each transformer shall be supplied on its own pallet.
Tests reports demonstrating conformance 9.1 Pallet Material
to all tests completed shall be submitted Pallet and all pallet . hall b
in a single electronic document. allet and all paliet accessories shall be
constructed of unpainted wood and suitable
All documentation shall be in English and for yard storage through all weather
use customary inch-pound units. conditions.
7.9 TestTag 9.2 Support

A legible weatherproof test tag Pallet shall be 4 inches high to
conforming to the requirements of the accommodate lifting by both forklifts and
Revised Code of Washington RCW pallet jacks.
19.29.010, Rule 5 shall be firmly attached .

. The most central pallet stringer shall be
to each unit. . . .

) centered and a maximum of 7 inches wide

Tag shall read “THIS TRANSFORMER to insure picking by pallet jacks.
HAS BEEN SUBJECTED TO AN . .
INSULATION TEST IN ACCORDANCE 9.3  Orientation
WITH THE STANDARDIZED RULES OF Transformer shall be centered on pallet and
IEEE/ANSI. THIS TRANSFORMER HAS secured via its pad attachments.
BEEN TESTED AT RATED LINE .

" Transformer shall be oriented on the pallet
VOLTAGE.

o to prevent transformer enclosure from
Tag shall indicate: coming into contact with pallet moving

« transformer serial number equipment or otherwise shall be enclosed
by protective devices to prevent damage.
¢ date on which the test was 9.4 Arrival Condition

Section 5.9 and shall comply with IEEE
C57.12.90.

performed

* name of the person who
performed the test.

9. Shipping and Handling
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Transformers shall be delivered on
enclosed trucks.

Transformers shall be received by Seattle
City Light in clean condition.
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10.Seattle City Light Processes

10.1 Bid Process

Bid process details are available at
www.Seattle.gov.

Bid documentation shall be submitted with
details demonstrating conformance to this
standard. Submittal details shall be listed to
correspond with this standard’s section
formatting.

Any exceptions taken to the standard shall
be summarized in an attached letter,
complete with section numbering relating to
this standard. Requests for approved equal
components must be submitted with first bid
documents; all subsequent requests will be
rejected.

10.2 Loss Factors

Load and no-load loss measurements shall
be performed at 85°C and 20°C,
respectively according to the requirements
of IEEE C57.12.00, Section 5.9 and shall
comply with IEEE C57.12.90.

10.2a Load Loss

Load losses shall be assessed at
$2.60 per watt.

10.2b No-load Loss

No-load “core” losses shall be
assessed at $5.90 per watt.

10.2c Loss Assessment

Total Price ($) = Bid Price + Loss
Total

Loss Total = Load Loss + No-load
Loss

Load Loss = Losses (Watts) x $2.60

No-load Loss = Losses (Watts) x
$5.90

The manufacturer will be assessed a
penalty for transformers delivered that
exceed the total loss value stated and
calculated on the bid proposal. The
penalty shall be the difference
between the total loss values
delivered less the total loss value in
the bid proposal.

Tolerances will be allowed in
accordance with IEEE C57.12.90,
Section 9.3, except, tolerances shall
apply to transformers of a given size
and voltage; i.e., one line item.
Individual transformers that exceed
these tolerances may be rejected and
returned to the manufacturer.
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10.3

10.4

10.5

Bid Completion

Upon completion of the bidding process, the
successful bidder shall submit in a single
electronic file the following:

e Transformer dimensions and
spare parts list

e Nameplate
o Loss data

¢ Instructional materials
demonstrating the proper
installation, operation, and
maintenance of the equipment.

o Certified test data for each
transformer type bid and for every
category listed in IEEE C57.12.00,
Section 8.6. Format test data
using numbering system shown in
IEEE C57.12.00, Section 8.6.

Inspection and Electrical Testing

Upon delivery, the transformers will be
inspected for physical defects and
conformance to this standard.

The transformers will be tested electrically
for Radio Influence Voltage (per NEMA TR-
1, Section 7 at 1MHz and 17.4kV, RIV not to
exceed 100 microVolts), losses and a small
battery of other tests.

If any transformer fails, the manufacturer
will be contacted and given the option to
take back the lot or take back the lot except
the units that passed during initial testing.

Guarantee

Any transformer 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 without cost to the City of Seattle.
Any defect discovered within this period
shall be corrected on all transformers
furnished on the order at the manufacturer's
expense, either by repair or replacement.

l1l.Issuance

Stock Unit: EA

ABB

Carte International

12.Approved Manufacturers and Factories

Jefferson City, Missouri

Winnipeg, Manitoba, Canada

Cooper Power Nacogdoches, Texas
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13. References

Hanson, Brett; SCL Standards Engineer, subject
matter expert for 4220.00 (brett.hanson@seattle.gov)

SCL 0028.1; “Distribution Transformer, Single-Phase,
Padmount Type 25 through 167 kVA” (canceled);
Material Standard

SCL Material Standard 4503.10 (renumbered from
2940.1); “Pad-Mounted, Single-Phase, Natural Ester
Fluid Distribution Transformers”
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1. Scope

Pad Mounted, Three-Phase, Natural Ester Fluid
Distribution Transformers

This standard details the manufacturer requirements for
three-phase, pad mounted transformers from 150 kVA to
2500 kVA as listed in Table 1.

Table 1. Three-Phase, Pad Mounted (PM)
Transformers by Stock Number

Low Voltage
kVA High Voltage 208Y/120 480Y/277 Fuses Taps
150 25 564GrdY/14 760 374840 374440 3 -
225 " 374846 374446 3 -
300 " 374850 374450 3 -
500 " 374860 374460 3 -
750 26 400GrdY/15242 374866 374466 - 5
1000 " 374872 374472 - 5
1500 " - 374476 - 5
2000 " - 374478 - 5
2500 " - 374480 - 5

2. Application

This class of transformers is installed on concrete
pads and is used to serve large businesses when
either overhead or submersible transformers are
impractical or the customer requires more than 500
kVA of capacity. As of this publication, these units
make up less than ten percent of the transformers
installed annually in the Seattle City Light (SCL)
distribution system.

. Industry Standards

Transformers shall meet the applicable
requirements of the following industry standards:

IEEE C57.12.34-2009; “IEEE Standard for
Requirements for Pad-Mounted, Compartmental-
Type, Self-Cooled, Three-Phase Distribution
Transformers, 5SMVA and Smaller; High Voltage
34.5 kV Nominal system Voltage and Below; Low
Voltage, 15 kV Nominal System Voltage and
Below”

DOE 10 CFR Part 431; “Energy Efficiency
Program for Certain Commercial and Industrial
Equipment”; Department of Energy

IEEE 386-2006; “IEEE Standard for Separable
Insulated Connector Systems for Power
Distribution Systems Above 600 V”

Standards Coordinator
Brett Hanson

ﬁaﬂ%m/

Standards Supervisor
John Shipek

sl

Unit Director
Darnell Cola

ol o4



Standard Number: 424000

Superseding: July 23, 2014
Effective Date: October 21, 2015
Page: 2 of 8

Seattle City Light
MATERIAL STANDARD
Pad-Mounted, Three-Phase, Natural Ester Fluid Distribution Transformers

3. Industry Standards, continued 6. Construction

5. Ratings

5.1 Kilovolt-Ampere Ratings

Kilovolt-ampere ratings shall comply with the
requirements of IEEE C57.12.34, Section
4.1 and be 150, 225, 300, 500, 750, 1000,
1500, 2000, 2500 kVA, or as specified on
the purchase order.

Kilovolt-ampere ratings shall be continuous
and based on not exceeding a 55 °C
average winding temperature rise.

The transformers shall have a temperature
rise insulation system of 65 °C.

5.2 Voltage Ratings

Voltage ratings shall be as follows, or as
specified on the purchase order:

25 564 GrdY/14 760 — 208Y/120 Volts or
25 564 GrdY/14 760 — 480Y/277 Volts or
26 400 GrdY/15 242 — 208Y/120 Volts or
26 400 GrdY/15 242 — 480Y/277 Volts
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IEEE C57.12.00-2010; “Standard General 6.1 General
Requirements for Liquid-Immersed Distribution, Transformers shall be according to the requirements
::l;o::z:;dl;;guzlzzgg I'II'Er;rI;s;c;rmzrsd for Pad of Figure 6 and Table 6 of this document.
.12.28- ; andard for Pad-
: _ : Transformers shall comply with IEEE C57.12.34

Mounted Equipment I?nclosure Integrity Figure 8 (a), Figure 12, and Figure 13A for
IEEE C57.12.70-2000; “IEEE Standard radial-feed transformers with high-voltage
E?m}'na! Markln'gbs and _?onn(factlons for connectors, to include the following clarifications:

istribution and Power Transformers BIL shall be 125 KV per IEEE C57.12.34, Section 6.
IEEE C57.12.90-2010; “Standard Test Code for Polarity shall b btracti
Liquid-Immersed Distribution, Power, and olarity shall be subtractive.
Regulating Transformers” Transformers shall be constructed with either a
IEEE C57.147-2008; “Guide for Acceptance f"egged core or 8 L“p'e.x core to mitigate
and Maintenance of Natural Ester Fluids in erroresonant tank heating.
Transformers” 6.2 High-Voltage Bushing Wells
NEMA TR 1-1993 (R2000); “Transformers, Three 200 amp high-voltage bushing wells shall be
Regulators, and Reactors” supplied and constructed per IEEE 386, Figure 13
RCW 19.29.010, Rule 5 -2011; Revised Code and |IEEE C57.12.34 Section 8.7.2.3, Figure 13A
of Washington, Rules for Test Tag with bails. Wells shall include a parking stand and

be one of the models listed below:
4. Conflict Central Moloney 70191855
Where conflict exists, the following order of Cooper Power WELL 2638372CO2R and
precedence shall apply: CLAMP 2606823A04
1. Seattle City Light Purchase City Light connects these transformers to 200 amp
Order (PO) deadbreak elbows via bushing well inserts.
. Each bushing well will be supplied with bail tabs
2. City of Seattle G IT
arl121/ gonsﬁioﬁs eneral ferms that are compatible with Cooper and Elastimold
deadbreak hold down bail assemblies. A tight
3. This material standard fitting cap shall be fixed in place with wire run
4. Other industry standards between the bail tabs.
6.3 Low-Voltage Terminals

Terminals shall be constructed per IEEE
C57.12.34, Section 8.7.3 with the
following clarifications:

e Transformers shall be supplied with four low-
voltage spades constructed per IEEE
C57.12.34 Figure 8(a) and Figure 15A.
Neutral terminal shall be labeled HoXo.

e Transformers shall be supplied with an
additional ground pad near the low-voltage
neutral terminal to match the ground pads
required in Section 6.13c of this document.
HoXo terminal shall be connected to this
ground pad via a removable strap per
IEEE C57.12.34 Section 8.7.4.1.

o Transformers shall be provided with an HoXo
switch to disconnect the primary neutral from
the secondary neutral to allow for testing.
HoXo switch shall be hand operable without
tools and accessible only from within the
handhole. HoXo switch can be submerged no
more than 6 inches below the insulating fluid.
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6. Construction, continued

Figure 6. Transformer showing location of the terminals and accessories, based on IEEE C57.12.34 Figure 12,
Figure 8, and Figure 13A.
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Table 6, Transformer Requirements
kVA 150 225 300 500 750 1000 1500 2000 2500
A, in, min 45 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
B, in, min, £ 1/4 in 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
C, in, min 4 4 4 4 4 4 4 4 4
D,in, x1/4in 5 6 6 6 6 6 6 6 6
E,in, £ 1/4in 6 8 8 8 8 8 8 8 8
F,in,£1/4in 27 31 31 31 46 46 46 46 46
208Y/120 terminal holes 4 4 4 6 10 10 - - -
480Y/277 terminal holes 4 4 4 4 6 6 6 10 10
W x D, ft, max 6.5x7 6.5x7 6.5x7 6.5x7 7x9 7x9 7x9 7x9 7x9
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6. Construction, continued 6.8

6.4

6.5

6.6

6.7

Taps

For transformers rated 750 kVA or more, a full-
capacity de-energized tap changer shall be
supplied and located per Figure 6 of this
document. Taps shall comply with C57.12.34
Section 4.3 except the nominal voltage shall be
26 400 volts and there will be one tap above and
three below. Tap voltages shall be 27060,
26400, 25740, 25080, and 24420. Units shall be
shipped on the 25740 volt tap.

Overcurrent Protection

For transformers rated 500 kVA or less
overcurrent protection shall be a Bay-O-Net fuse
assembly installed and furnished with a dual
sensing fuse as listed below. Isolation links shall
not be installed because each transformer is
protected upstream by a backup current limiting
fuse. A drip shield shall be provided on each
unit.

Bay-O-Net Fuse Assembly
Cooper Power Systems 4000361C99MC

Dual-sensing Bay-O-Net Fuse

Cooper Power
Transformer, Systems

kVA Catalog No amps
112.5 4000358C05 8
150 4000358C08 15
225 4000358C08 15
300 4000358C08 15
500 4000358C10 25

Liquid Level Marking

Liquid level indication shall be provided per
IEEE C57.12.34, Section 8.10.2.

For transformers rated 750 kVA or more,
provide a liquid level gauge and temperature
gauge in the low-voltage compartment. Liquid
level gauge shall include an indication of the
correct liquid level at 25 °C. Temperature
gauge shall be a resettable dial-type
thermometer with needles indicating the current
top of oil temperature and the highest
temperature recorded since last reset.

Lifting Provisions

Lifting provisions shall be provided per IEEE
C57.12.34, Section 8.6.
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Pressure Relief Valve

A pressure relief valve shall be provided per
SCL 4503.10 and IEEE C57.12.34, Section
8.9.2 with the following clarifications:

6.8a Indicator

The pressure relief valve shall
include an orange or red indicator
that becomes visible only after the
valve has vented.

Figure 6.8. Pressure Relief Valve

6.8b Cap and Pull Ring

The valve shall be covered by a cap
with a pull ring. The cap will
separate from the assembly during
venting, revealing the orange or red
indicator and hang down from the
valve via a chain or strap.

6.8c Sealant

Valve threads shall be sealed with a
liquid pipe thread compound such
as Rectorseal, liquid Teflon, or
similar, not Teflon tape.

6.8d Approved Models

The pressure relief valve shall be
listed for use with the included
transformer fluid and be one of the
models listed in SCL 4503.10.

6.8e Location

The valve shall be installed in the
low-voltage portion of the
terminating compartment as shown
in Figure 6.
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6. Construction, continued

6.9

6.10

6.11

Enclosure Integrity

The completely assembled transformer
enclosure shall comply with IEEE C57.12.28.

Terminal compartment shall be constructed
per IEEE C57.12.34 Sections 8.1, 8.2, 8.3,
8.4, and 8.5.

Enclosure roof shall shed rain and prevent
collection of water.

Polarity, Terminal Markings, and Angular
Displacement

Polarity, terminal markings, and angular
displacement shall be according to the
requirements of IEEE C57.12.34, Section 8.7.

Primary terminals, secondary terminals, and
ground lugs shall be marked with minimum
1-inch tall letters.

Nameplate
Figure 6.11. Nameplate, PCB Statement

CONTAINS LESS THAN 1PPM PCB

AT TIME OF MANUFACTURE

Nameplate shall be according to the
requirements of IEEE C57.12.34, Section
8.8 and IEEE C57.12.00, Section 5.12
(Nameplate C for all kVA ratings) with the
following clarifications:

o Class shall be KNAN.

o BIL shall be 125 kV.

o Tested impedance shall be listed.
o Tested X/R ratio shall be listed.

o Total weight in pounds shall be indicated
for each individual transformer.

¢ Volume in gallons of insulating fluid shall
be indicated.

e Manufacturer name and part number of
the Bay-o-net fuse assembly shall be
indicated.

e Manufacturer name and part number of
the dual sensing fuse shall be indicated.

e Tank design pressures shall be listed to
comply with Section 6.13d of this
document.
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6.12

6.13

o HoXo switch shall be shown in the
phasor diagram.

o The statement “CONTAINS LESS THAN
1PPM PCB AT TIME OF
MANUFACTURE.” shall appear on
the nameplate.

Fluid

Natural ester insulating fluid complying with
IEEE C57.147 shall be provided in the
transformer up to the liquid level marking.
Fluid shall be Cooper Envirotemp FR3. Each
transformer shall have a minimum 5-inch
diameter label indicating fluid brand.

Tank

Tank shall meet all the integrity requirements of
IEEE C57.12.34, Section 8.10.

6.13a Cover

Cover shall comply with IEEE
C57.12.28.

Cover shall be welded to the tank.

6.13b Tank Finish

Tank finish shall comply with IEEE
C57.12.28, Section 5. The tank
finish color shall be Semi Gloss
Dark Green Munsell Notation
7GY 3.29/1.5.

6.13c Tank Grounding

Tank grounding provision shall
comply with IEEE C57.12.34,
Section 8.11 and will accommodate
#8 solid through #2 stranded
copper wire.

Figure 6.13c. Ground Pad
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6. Construction, continued

6.13 Tank, continued

7 Tests

741

7.2

7.3

6.13d Strength

Tank will be designed to withstand
negative and positive 7 psig per
IEEE C57.12.34 Section 8.10.1.

6.13e Handhole

Tank shall include a handhole to
access internal components for
testing. The handhole shall have a
cover that can be unbolted from
within the terminal compartments to
prevent unauthorized access. The
handhole shall have a minimum
opening of 121 square inches and
will provide access to the HoXo
switch. The gasket shall be one-
piece material.

6.13f Drain Valve

A one-inch globe-type drain valve
shall be installed, including a 3/8-
inch sampling device and a plug.
The valve shall be installed on a
pipe nipple welded to the tank in the
primary section of the terminal
compartment.

Figure 6.13f. Drain valve

General

All applicable tests shall be performed as
specified in IEEE C57.12.00 and in IEEE
C57.12.90.

Dielectric Tests

Dielectric tests shall be performed as
specified in IEEE C57.12.34, Section 7.2
and IEEE C57.12.90, Section 10. Dielectric
test levels shall be in accordance with the
levels specified in IEEE C57.12.00, Section
5.10.

Tank and Enclosure Tests

Tests shall be performed as specified in
IEEE C57.12.34, Section 8.10.1 and IEEE
C57.12.28.
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7.4

7.5

7.6

7.7

7.8

7.9

Short Circuit Tests

Short circuit tests shall be performed as
specified in IEEE C57.12.90, Section 12.

Audible Sound Levels

Audible sound levels for each unit shall be
according to the requirements of NEMA
TR-1, Section 0.05. Tests shall be
performed per IEEE C57.12.90, Section 13.

Radio Influence Voltage Test

Radio influence voltage shall be according to
the requirements of NEMA TR-1, Section 0.03.

Load and No-Load Tests

Load and no-load loss measurements shall
be performed at 85 degrees C and 20
degrees C, respectively according to the
requirements of IEEE C57.12.00, Section
5.9 and shall comply with IEEE C57.12.90.

Documentation

Tests reports demonstrating conformance to
all tests completed shall be submitted in a
single electronic document.

All documentation shall be in English and
use customary inch-pound units.

Test Tag

A weatherproof test tag conforming to the
requirements of the Revised Code of
Washington RCW 19.29.010, Rule 5 shall
be firmly attached to each unit.

Tag shall read “THIS TRANSFORMER HAS
BEEN SUBJECTED TO AN INSULATION
TEST IN ACCORDANCE WITH THE
STANDARDIZED RULES OF IEEE/ANSI.
THIS TRANSFORMER HAS BEEN
TESTED AT RATED LINE VOLTAGE.”

Tag shall indicate:
e Transformer serial number
o Date on which the test was performed

e Name of the person who performed
the test.

Figure 7.9. Test Tag, Example
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8. Design Changes

10.

Manufacturer shall inform Seattle City Light in writing

of all design changes that could affect the

transformer’s understood or published capabilities.

Each transformer shall be supplied on its own pallet.

9.1

9.2

9.3

9.4

. Shipping and Handling

Pallet Material

Pallet and all pallet accessories shall be
constructed of unpainted wood and suitable
for yard storage through all

weather conditions.

Support

Pallet shall be 4 inches high to
accommodate lifting by both forklifts and
pallet jacks.

The most central pallet stringer shall be
centered and a maximum of 7 inches wide
to insure picking by pallet jacks.

Orientation

Transformer shall be centered on pallet
and secured via its pad attachments.

Transformer shall be oriented on the pallet
to prevent transformer enclosure from
coming into contact with pallet moving
equipment or otherwise shall be enclosed
by protective devices to prevent damage.

Arrival Condition

Transformers shall be delivered on covered
or enclosed trucks.

Transformers shall be received by Seattle
City Light in clean condition.

Seattle City Light Processes
10.1 Bid Process

Bid process details are available at
www.Seattle.gov.

Bid documentation shall be submitted with
details demonstrating conformance to this
standard. Submittal details shall be listed to
correspond with this standard’s

section formatting.

Any exceptions taken to the standard shall
be summarized in an attached letter,
complete with section numbering relating to
this standard. Requests for approved equal
components must be submitted with first bid
documents; all subsequent requests will

be rejected.

10.2 Loss Factors

Load and no-load loss measurements shall
be performed at 85°C and 20°C,
respectively according to the requirements
of IEEE C57.12.00, Section 5.9 and shall
comply with IEEE C57.12.90.

10.2a Load Loss

10.2b

10.2¢c

Load losses shall be assessed at
$2.60 per watt.

No-load Loss

No-load “core” losses shall be assessed
at $5.90 per watt.

Loss Assessment

Total Price ($) = Bid Price + Loss Total
Loss Total = Load Loss + No-load Loss
Load Loss = Losses (Watts) x $2.60
No-load Loss = Losses (Watts) x $5.90

The manufacturer will be assessed
a penalty for transformers delivered
that exceed the total loss value
stated and calculated on the bid
proposal. The penalty shall be the
difference between the total loss
values delivered less the total loss
value in the bid proposal.

Tolerances will be allowed in
accordance with IEEE C57.12.90,
Section 9.3, except, tolerances
shall apply to transformers of a
given size and voltage; i.e., one line
item. Individual transformers that
exceed these tolerances may be
rejected and returned to the
manufacturer.

10.3 Bid Completion

Upon completion of the bidding process, the
successful bidder shall submit in a single
electronic file the following:
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Transformer dimensions and spare
parts list

Nameplate
Loss data

Instructional materials demonstrating
the proper installation, operation, and
maintenance of the equipment.

Certified test data for each transformer
type bid and for every category listed in
IEEE C57.12.00, Section 8.6. Format
test data using numbering system
shown in IEEE C57.12.00, Section 8.6.
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10. Seattle City Light Processes, continued

10.4

10.5

Inspection and Electrical Testing

Upon delivery, the transformers will be
inspected for physical defects and
conformance to this standard.

The transformers will be tested electrically
for Radio Influence Voltage (per NEMA TR-
1, Section 7 at 1IMHz and 17.4kV, RIV not to
exceed 100 microVolts), losses and a small
battery of other tests.

If any transformer fails, the manufacturer will
be contacted and given the option to take
back the lot or take back the lot except the
units that passed during initial testing.

Guarantee

Any transformer 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
without cost to the City of Seattle. Any defect
discovered within this period shall be
corrected on all transformers furnished on the
order at the manufacturer's expense, either by
repair or replacement.
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11.

12.

14.

Issuance
Stock Unit: EA

Approved Manufacturers and Factories

ABB Jefferson City Missouri
Carte International Winnipeg, Manitoba, Canada
Cooper Power Waukesha, Wisconsin

. References

SCL Material Standard 4503.10; “Valve, Transformer
Pressure Relief”

Sources

Hanson, Brett; SCL Standards Engineer and subject
matter expert for 4240.00 (brett.hanson@seattle.gov)
SCL Material Standard 0028.3; “Distribution
Transformer, Three-Phase, Padmount Type 75
through 500 kVA, No Taps, Natural Ester Fluid”
(canceled)

SCL Material Standard 0028.5; “Distribution
Transformer, Three-Phase, Padmount Type 750
through 2500 kVA, With Taps, Natural Ester Fluid”
(canceled)
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Power Transformer, 3-Phase
26400 Grd. Y/15242 - 13800Y/7970
1. General

1.1 This specification covers three-phase power transformers for use on a 25,564 Grd.Y/14,760 volts,
60 Hertz distribution system. The transformers are intended for installation above ground on pads.

1.2 Transformers supplied under this specification shall meet the requirements of IEEE C57.12.10 -
2010, except as modified herein.

1.3 The transformer shall have a buried tertiary winding with a capacity of 35% of the transformer
rating with a voltage of the manufacturer's choice.

2. Rating

2.1 The transformer shall have the following kVA ratings:

[Seattle City Light Stock No. | 345588 | 345592 | 345594 |
Self-cooled at 55° C 5000 7500 10000
Self-cooled at 65° C 5600 8400 11200
With provisions for additional future cooling fans at 55° C 6250 9375 12500
With provisions for additional future cooling fans at 65° C 7000 10500 14000

2.2 The voltage rating shall be 26,400 Grounded Y/15,242-13,800Y/7,970 volts.

2.3 The impedance shall be per IEEE C57.12.10, Section 4.6 for 150 kV BIL (6.5%)
3. Insulation

3.1 The basic impulse insulation level (BIL) design shall be 150 kV for the high-voltage windings and
110 kV BIL for the low-voltage windings. Note: IEEE C57.12.10 designates 150 kV BIL for the
26 kV H.V. windings; however, the bushings will limit testing to 125 kV BIL.

3.2 The transformer shall be designed for a 55/65° C rise with provisions for future fans. This shall be
stated both on the bid and on the nameplate.

4. Primary Bushings

4.1 Four 600 ampere primary bushings shall be welded on the end wall of the transformer in
approximately the upper one-third of the tank. The bushings shall be rated 600 amperes,
125 kV BIL and shall be suitable for operation on a 25,564 Gr.Y/14,760-volt system. Gasketed
bushings are not acceptable. The bushings shall be labeled Hy, H4, Ha, or H; appropriately
adjacent to each bushing. The bushings shall be mounted on a horizontal line a minimum of 9" to
12" apart. The end nut on the bushings inside the tank shall be 24" maximum (arm’s length) from
the handhole on the cover.

Standards Coordinator Standards Supervisor Unit Director
Brett Hanson John Shipek Darnell Cola
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4. Primary Bushings (Continued)

4.2

43

4.4

The bushings shall be Elastimold Apparatus Bushing K650S1 or K650T1. Other manufacturers’
bushings may be acceptable provided (a) they are the welded-in type and, (b) certified test data
are submitted showing that they are interchangeable with Elastimold K655 BLR elbow interfaces
and electrical ratings. Bushings shall have a 5/8” threaded hole. Bushings with studs installed are
not acceptable.

Each bushing 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 and
temporary storage with a wood or metal cover that is securely fastened to the transformer.

One parking stand (four total) shall be welded on the wall near each bushing, complete with
stainless steel or copper-faced steel ground pads with a 1/2"-13 NC tapped hole, 7/16" (11 mm)
deep. The threads shall be coated with oxide-inhibiting compound. The parking stand shall
accommodate an Elastimold K650 SOP standoff plug.

Secondary Bushings

5.1

5.2

5.3
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Four 600 ampere secondary bushings shall be welded on the end wall of the transformer in
approximately the upper one-third of the tank. The bushings shall be rated 600 amperes, 125 kV
BIL* and shall be suitable for operation on a 13,800 Grd.Y/7970-volt system. Gasketed bushings
are not acceptable. The bushings shall be labeled X,, X4, X5, or X3 appropriately adjacent to each
bushing. The bushings shall be mounted on a horizontal line a minimum of 9" apart. The end nut
on the bushings inside the tank shall be 24" maximum (arm’s length) from the handhole on the
cover.

The bushings shall be Elastimold Apparatus Bushing K650S1* or K650T1*. Other manufacturers'
bushings may be acceptable provided (a) they are the welded-in type, and (b) certified test data
are submitted showing that they are interchangeable with Elastimold K655 BLR elbow interfaces
and electrical ratings. Bushings shall have a 5/8” threaded hole. Bushings with studs installed are
not acceptable.

* The requirement for 25 kV class bushings is for interchangeability with the majority of
Seattle City Light’s distribution system equipment.

Each bushing 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 and
temporary storage with a wood or metal cover that is securely fastened to the transformer.

One parking stand (four total) shall be welded on the wall near each bushing, complete with
stainless steel or copper-faced steel ground pads with a 1/2"-13 UNC tapped hole 7/16" deep. The
threads shall be coated with oxide-inhibiting compound. The parking stand shall accommodate an
Elastimold standoff plug.

Tank Ground

6.1

Tank grounding provisions shall consist of four (two per end) copper-faced steel pads 2" x 3-1/2"
with two 1/2"-13 UNC tapped holes 7/16" deep, 1-3/4" apart on the wall of the transformer near the
base per IEEE C57.12.10, Section 5.5. The ground pads shall be mounted in the vertical position
34-1/2” center to center. All tapped holes for ground connections shall be coated with oxide-
inhibiting compound.
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7. Tank, Cover, and Handhole

8.

7.1
7.2

7.3.

7.4

7.5

7.6

7.7
7.8

The tank shall be constructed per IEEE C57.12.10, Section 5.8.

The tank shall be designed for an operating pressure of £ 8 psig minimum. The transformer shall
be tested by the manufacturer as follows:

(a) 7 psig negative for 30 seconds. Permanent deformation of the metal shall constitute failure.

(b) 7 psig positive for 6 hours per IEEE C57.12.24, Section 8.5.1. Permanent deformation of
metal or leaks shall constitute failure. It is strongly suggested talc or chalk powder be applied
to all welds, seams, valves and plugs for leak detection. Removal of the powder prior to
shipment is not required. It is also suggested the plug in the drain valve be removed
during leak testing.

The maximum operating pressure (positive and negative) shall be indicated on the nameplate per
IEEE C57.12.10, Section 5.8.1.

The main cover with two handholes, shall be welded per IEEE C57.12.10, Section 5.8.3; one
handhole at the primary end and one at the secondary end. The handhole and cover shall also
meet the requirements of the latest revision of Seattle City Light Material Standard Supplement
Number 0038.nn. The handholes shall have a net opening of 200 to 400 square inches. The
handhole cover with a one piece (no dovetail) reusable gasket shall be through-bolted to a raised
flange which is welded to the transformer cover. Bolts shall be silicon bronze or stainless steel. If
the gaskets are cork and synthetic rubber (BUNA-N) or similar material, they shall be installed
without adhesives. The cover shall have means for breaking the seal (seal-breaking bolt or
similar). Handholes will be opened for receiving inspection. Gaskets damaged will be replaced by
the manufacturer at the manufacturer's expense. It is strongly suggested that the surfaces that
mate with the gasket be painted with an epoxy paint allowing adequate cure time before
installation of the gasket.

The fluid fill shall consist of a 2” NPT nipple welded in the center of one of the handhole covers
complete with a brass pipe cap. A liquid thread compound shall be used on the pipe joint. Teflon
tape is not acceptable.

A pressure relief device shall be per IEEE C57.12.10 Section 5.8.1 except it shall be installed in
the middle of one of the handhole covers.

The covers and all appurtenances shall be designed to shed water.

Tank finish shall comply with IEEE C57.12.32 and be Light Gray Number 70, Munsell Notation
5BG 7.0/0.4.

Accessories

The transformers shall be equipped with the following accessories:

8.1

8.2

Taps. The transformer shall have a full-capacity, de-energized tap changer in the high-
voltage windings for 27,100 volts, 26,400 volts, 25,700 volts, 25,000 volts, and 24,340 volts
per IEEE C57.12.10, Section 5.1.1.

Liquid-Level Indicator. A magnetic liquid-level indicator shall be per IEEE C57.12.10,

Section 5.1.2. The float mechanism shall have a stop that prevents the float from going over the
high mark due to fluid sloshing during transit. It is strongly suggested the float mechanism be
within arm’s length of the handhole as this is a frequent receiving problem.
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8. Accessories (Continued)

9.

10.

8.3 Liquid Temperature Indicator. A dial-type thermometer shall be per IEEE C57.12.10,
Section 5.1.3. Unless other provisions are made, the indicator shall have contacts necessary for
future fans.

8.4 Pressure-Vacuum Gage. A pressure-vacuum gage shall be per IEEE C57.12.10, Section 5.1.5.

8.5 Drain and Filter Valves. Drain and filter valves shall be per IEEE C57.12.10, Section 5.1.5 except
the valve shall be installed on a pipe nipple welded to the tank. A liquid thread compound shall be
used on the pipe joint. Teflon tape is not acceptable. Drain valve shall maintain a minimum of
3 inches of clearance from the base of the unit to prevent breakage during transport.

8.6 Lifting, Moving, and Jacking Facilities. Lifting, moving, and jacking facilities shall be per IEEE
C57.12.10, Section 5.3, except additional jacking bosses shall be provided, one in each
corner, 9" + 1/2" above the ground, for jacking with hydraulic transformer jacks.

8.7 For seismic anchoring systems, the base rails shall be designed to be welded to beams imbedded
in the concrete pad. The details of the base rail shall be included on the outline drawing or on a
separate drawing. The center of gravity shall be shown on the outline drawing.

8.8 Fans and Controls. Provisions for future fans and automatic controls, controlled from the top
fluid temperature shall be per IEEE C57.12.10, Section 5.9. “Provisions” shall include all
necessary equipment, cabinets, wiring and mountings except fans and controller. The fan power
will be120/240V, 1 and provided from an external source.

Short-Circuit Capability

The manufacturer shall submit certified test data proving its design has performed satisfactorily when
tested in accordance with IEEE C57.12.90, except “Proof of Satisfactory Performance” shall include
compliance with:

(@) The visual inspection requirements of Section 12.5.1.

(b)  The dielectric tests of Section 12.5.2.

)  The wave shape of terminal voltage and current requirements of Section 12.5.3.
(d) The leaking impedance allowable variations of Section 12.5.4.

) The low-voltage impulse test of Section 12.5.5.

(f)  The excitation current requirements of Section 12.5.6.

In addition, the manufacturer shall supply proof that the design tested is essentially the same design
being supplied.

Losses

Per IEEE C57.12.00 Section 5.9, transformer no-load and load losses shall be corrected to 20°C and 85°
C respectively and evaluated for the KNAN design at the rates below:

(@) No-load losses at $5.90 per W
(b) Load losses (windings) at $2.60 per W

(Total Losses = No-Load Losses + Load Losses)

Losses shall be provided at the 55° C KNAN rating and the 65° C KNAN rating. Losses shall comply with
IEEE C57.12.90.
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11. Nameplate

12.

13.

A stainless steel diagrammatic nameplate shall be affixed to a standoff bracket using stainless steel
fasteners. The nameplate standoff bracket shall be welded to the tank end or side wall, approximately
5 feet (1.5 m) above the base. The nameplate shall:

(a) State all information per IEEE C57.12.00, Nameplate C.

(b) Include the date (year) of manufacture.

(c) State the operating pressure as required in IEEE C57.12.10, Section 5.8.1.

(d) State "Contains less than one ppm PCB at time of manufacture."

Fluid

Natural ester insulating fluid complying with IEEE C57.147 shall be provided in the transformer up to
the liquid level marking. Fluid shall be Cargill Envirotemp FR3 or ABB BIOTEMP. Each transformer
shall have a minimum 5-inch diameter label indicating fluid brand.

Electrical Tests

The minimum following electrical tests shall be made by the manufacturer in accordance with IEEE
C57.12.90 and NEMA TR1.

(a) Resistance.

(b) Ratio.

(c) Polarity and phase relation.

(d) Exciting current at 90 percent, 100 percent, and 110 percent of rated voltage.
() %R, %X, X/IR

(f) No load loss at rated voltage.

(g) Load loss at the 55° C KNAN rating and at the 65° C KNAN rating.
(h) Regulation at 100 percent PF and 80 percent PF.

(i) Temperature rise at 65° C rating.

(j) Applied potential.

(k) Induced potential.

() Impulse test.

(m) R.1.V. test per NEMA TR1-0.03 except test voltage shall be 17.4 kV, L-G for one minute.
The R.L.V. level, not to exceed 250 microvolts, shall be recorded and reported.
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13. Electrical Tests (Continued)
(n) Average audible sound levels at the KNAN 55°C and 65° C ratings.

14. Datato be Submitted with Bid
14.1 All bidders shall submit their proposal with the data listed below. They shall submit a description of

any changes, additions, or exceptions to the specification they propose, together with reasons for
the change. Product evaluation and conformance to standard will be determined on the
basis of the information submitted. 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 this
standard.
(a) Outline drawings with overall dimensions.

(b) Details of the high- and low-voltage bushings including the manufacturer's name and
catalog number.

(c) Average load losses, and no-load losses at the KNAN rating corrected to 85° C and
20° C respectively.

(d) That the transformer is a 55/65° C rise design.

(e) A copy of an instruction book or an outline of all required maintenance

(f)  Regulation at power factors of 100 percent and 80 percent.

(g) Impedance of windings at rated load expressed in percent of rated voltage.

(h) Details of tank materials and tank finish.

(i)  Make, specification, number of gallons, and weight of insulating fluid.

(i)  Detailed information regarding short-circuit capability. See Section 9 of this standard.

(k) State all electrical tests given to the transformers at the factory. Include all tests listed
in Section 13 in bid price.

()  Total weight of completely assembled transformer, including insulating fluid.
(m) Provide information on each type of transformer insulation material used.

(n) Average audible sound level at the KNAN 55° C and 65° C ratings.
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15. Datato be Supplied by Manufacturer

16.

17.

18.

15.1

15.2

15.3

As soon as possible after award of contract, but not later than 45 days thereafter, the
manufacturer shall furnish for approval three copies of drawings showing all of the basic design
details.

Approval of the manufacturer’'s drawings by the City shall not relieve the manufacturer of any
part of its obligation to meet all of the requirements of these specifications nor of the
responsibility for the correctness of such drawings, diagrams, and schematics.

Thirty days prior to delivery, the manufacturer shall furnish:

(a) Six copies of transformer dimensions with all accessories, showing the center of gravity.

(b) Six copies of details of the base rails, if not included with the outline drawing. These
are required for design of seismic anchoring systems.

(c) Six copies of transformer nameplate.
(d) Six copies of an instruction book covering installation.

(e) Six copies of complete parts list for the above equipment. The list shall include the
part numbers for all components necessary for fan operations.

Six copies of the certified test reports noted in Section 13 shall be furnished attached to the
invoice.

Guarantee and Penalties

16.1

16.2

16.3

Any transformer 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 without cost to
the City of Seattle, City Light Department. Any defect in design, material, and/or construction
discovered within this period shall be corrected on all transformers furnished on this order at the
manufacturer's expense, either by repair or replacement.

The manufacturer will be assessed a penalty for transformers delivered that exceed the total
loss value stated and calculated on the bid proposal.

Total loss value = no-load loss x $5.90/watt + load loss x $2.60/watt.

The penalty shall be the difference between the total loss value delivered less the total loss value
in the bid proposal. Tolerances will be allowed in accordance with ANSI C57.12.00, Section 9.3,
Table 18, except "on a given order" shall mean transformers of a given size and voltage; i.e.,
one line item.

Upon delivery, all transformers will be tested and inspected. Transformers that fail to pass the
tests will be returned to the manufacturer. The cost of retesting transformers that have been
returned to the manufacturer for correction of defects will be charged to the manufacturer.

Approved Manufacturers and Factories

Carte International, Winnipeg, Manitoba, Canada

ABB, Jefferson City, Missouri
References

IEEE C57.12.00 - 2010
IEEE C57.12.10 - 2010
IEEE C57.12.24 - 2009
IEEE C57.12.32 - 2008
IEEE C57.12.40 - 2011
IEEE C57.12.90 - 2010

NEMA TR1 - 1993 (R2000)

In October 2015, this standard was renumbered from 0035.5 to 4273.13.
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Power Transformer, 3-Phase
26400 Grd. Y/15242 — 4160Y/2400
1. General

1.1 This specification covers three-phase power transformers for use on a 25564 Grd. Y/14760 volts,
60 Hertz distribution system. The transformers are intended for installation above ground on pads.

1.2 Transformers supplied under this specification shall meet the requirements of IEEE C57.12.10-2010
except as modified herein.

1.3 The transformer shall have a buried tertiary winding with a capacity of 35% of the transformer rating
with a voltage of the manufacturer's choice.

2. Rating

2.1 The transformer shall have the following kVA ratings:
| Seattle City Light Stock No.| 345488 | 345492 |

Self-cooled at 55° C 5000 7500
Self-cooled at 65° C 5600 8400
With provisions for additional future cooling fans at 55° C 6250 9375
With provisions for additional future cooling fans at 65° C 7000 10500

2.2 The voltage rating shall be 26,400 Grounded Y/15,242-4,160Y/2,400 volts.
2.3 The impedance shall be per IEEE C57.12.10, Section 4.6 for 150 kV BIL (6.5%)

3. Insulation

3.1 The basic impulse insulation level (BIL) design shall be 150 kV for the high-voltage windings and 75
kV BIL for the low-voltage windings. Note: |IEEE C57.12.10 designates 150 kV BIL for the 26-kV
H.V. windings, however the bushings will limit testing to 125 kV BIL.

3.2 The transformer shall be designed for a 55/65°C rise with provisions for future fans. This shall be
stated both on the bid and on the nameplate.

4. Primary Bushings

4.1 Four 600 ampere primary bushings shall be welded on the end wall of the transformer in
approximately the upper one-third of the tank. The bushings shall be rated 600 amperes, 125 kV
BIL and shall be suitable for operation on a 25,564 Gr. Y/14,760-volt system. Gasketed bushings
are not acceptable. The bushings shall be labeled Ho, H1, H2, or Hs appropriately adjacent to each
bushing. The bushings shall be mounted on a horizontal line a minimum of 9" to 12" apart. The
end nut on the bushings inside the tank shall be 24" maximum (arm’s length) from the handhole on
the cover.

Standards Coordinator Standards Supervisor Unit Director
Brett Hanson John Shipek Darnell Cola
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4. Primary Bushings (Continued)

4.2

4.3

4.4

The bushings shall be Elastimold Apparatus Bushing K650S1 or K650T1. Other manufacturers'
bushings may be acceptable provided (a) they are the welded-in type, and (b) certified test data are
submitted showing that they are interchangeable with Elastimold K655 BLR elbow interfaces and
electrical ratings. Bushings shall have a 5/8" threaded hole. Bushings with studs installed are not
acceptable.

Each bushing 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 and temporary
storage with a wood or metal cover that is securely fastened to the transformer.

One parking stand (four total) shall be welded on the wall near each bushing, complete with
stainless steel or copper-faced steel ground pads with a 1/2"-13 NC tapped hole, 7/16" (11 mm)
deep. The threads shall be coated with oxide-inhibiting compound. The parking stand shall
accommodate an Elastimold K650 SOP standoff plug.

5. Secondary Bushings

5.1

5.2

5.3

54

5.5

Seven 900-ampere secondary bushings (one Xo and two X1, X2, and Xs) shall be welded on the end
wall of the transformer in approximately the upper one-third of the tank. The bushings shall be rated
900 amperes, 125 kV BIL* and shall be suitable for operation on a 4160Y/2400-volt system.
Gasketed bushings are not acceptable. The bushings shall be labeled Xo, X 1, X2, or X3
appropriately adjacent to each bushing. The seven bushings shall be mounted in two rows. The top
row with 4 bushings Xo, X1, Xz, or X3, 12" apart. The 2nd row, 12" below, X1, Xz, or X3, 12” apart,

6" offset from the first row. The end nut on the top bushings inside the tank shall be 24" maximum
from the handhole on the cover.

* The requirement for 25-kV class bushings is for interchangeability with the majority of Seattle
City Light's distribution system equipment.

The 900 ampere bushings shall be Elastimold Apparatus Bushing K675S1 or K675T1. Other
manufacturers' bushings may be acceptable provided (a) they are the welded-in type, and (b)
certified test data are submitted showing that they are interchangeable with Elastimold BLR elbow
interfaces and electrical ratings. Bushings shall have a 5/8” threaded hole. Bushings with studs
installed are not acceptable.

Each bushing shall have a cap to prevent the entrance of moisture of contamination during shipping
and storage. The bushings shall be protected against damage during shipping and temporary
storage with a wood or metal cover that is securely fastened to the transformer.

One parking stand (seven total) shall be welded on the wall near each bushing, complete with
stainless steel or copper-faced steel ground pads with a 1/2"-13 UNC tapped hole 7/16" deep. The
threads shall be coated with oxide-inhibiting compound. The parking stand shall accommodate an
Elastimold standoff plug.

The following statement shall be stenciled 6" to 24" beneath the low-voltage bushings in
1"-2" letters: "900 amp bushings; use all copper components".

6. Tank Ground

Tank grounding provisions shall consist of four (2 per end) copper-faced steel pads 2" x 3-1/2" with two
1/2"-13 UNC tapped holes 7/16" deep, 1-3/4" apart on the wall of the transformer near the base per IEEE
C57.12.10, Section 5.5. The ground pads shall be mounted in the vertical position 34-1/2" center to center.
All tapped holes for ground connections shall be coated with oxide-inhibiting compounds.
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7. Tank, Cover, and Handhole

7.1
7.2

7.3

7.4

7.5

7.6

7.7
7.8

The tank shall be constructed per IEEE C57.12.10, Section 5.8.

The tank shall be designed for an operating pressure of + 8 psig minimum. The transformer shall
be tested by the manufacturer as follows:

(a) 7 psig negative for 30 seconds. Permanent deformation of the metal shall constitute failure.

(b) 7 psig positive for 6 hours per IEEE C57.12.24, Section 8.5.1. Permanent deformation of metal
or leaks shall constitute failure. It is strongly suggested talc or chalk powder be applied to all
welds, seams, valves and plugs for leak detection. Removal of the powder prior to shipment is
not required. It is also suggested the plug in the drain valve be removed during leak testing.

The maximum operating pressure (positive and negative) shall be indicated on the nameplate per
IEEE C57.12.10, Section 5.8.1.

The main cover with two handholes, shall be welded per IEEE C57.12.10, Section 5.8.3; one
handhole at the primary end and one at the secondary end. The handholes shall have a net
opening of 200 to 400 in.2. The handhole cover with a one piece (no dovetails) reusable gasket
shall be through-bolted to a raised flange which is welded to the transformer cover. Bolts shall be
silicon bronze or stainless steel. If the gaskets are cork and synthetic rubber (BUNA-N) or similar
material, they shall be installed without adhesives. The cover shall have means for breaking the
seal (seal-breaking bolt or similar). Handholes will be opened for receiving inspection. Gaskets
damaged will be replaced by the manufacturer at its expense. It is strongly suggested that the
surfaces that mate with the gasket be painted with an epoxy paint allowing adequate cure time
before installation of the gasket.

The fluid fill shall consist of a 2" NPT nipple welded in the center of one of the handhole covers
complete with a brass pipe cap. A liquid thread compound shall be used on the pipe joint. Teflon
tape is not acceptable.

A pressure relief device shall be per IEEE C57.12.10 Section 5.8.1 except it shall be installed in the
middle of one of the handhole covers.

The covers and all appurtenances shall be designed to shed water.

The transformer finish shall consist of three coats of alkyd enamel to a minimum thickness of 5 mils
when measured with a magnetic thickness gage. An undercoat over the regular finish shall be
applied to the tank bottom and extend up the sides 12" above the bottom of the base. The
undercoat shall be a minimum of 10 mils (reference: IEEE C57.12.40, Section 9.4, Network
Transformers).

8. Accessories

The transformers shall be equipped with the following accessories:

8.1

8.2

8.3

Taps. The transformer shall have a full-capacity, de-energized tap changer in the high-voltage
windings for 27,100 volts, 26,400 volts, 25,700 volts, 25,000 volts, and 24,340 volts per IEEE
C57.12.10, Section 5.1.1.

Liquid-Level Indicator. A magnetic liquid-level indicator shall be per IEEE C57.12.10, Section 5.1.2.
The float mechanism shall have a stop that prevents the float from going over the high mark due to
fluid sloshing during transit. It is strongly suggested the float mechanism be within arm’s length of
the handhole as this is a frequent receiving problem.

Liquid Temperature Indicator. A dial-type thermometer shall be per IEEE C57.12.10, Section 5.1.3.
Unless other provisions are made, the indicator shall have contacts necessary for future fans.
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8. Accessories (Continued)

8.4

8.5

8.6

8.7

8.8

Pressure-Vacuum Gage. A pressure vacuum gage shall be per IEEE C57.12.10, Section 5.1.4.

Drain and Filter Valves. Drain and filter valves shall be per IEEE C57.12.10, Section 5.1.5 except
the valve shall be installed on a pipe nipple welded to the tank. A liquid thread compound shall be
used on the pipe joint. Teflon tape is not acceptable. Drain valve shall maintain a minimum of

3 inches of clearance from the base of the unit to prevent breakage during transport.

Lifting, Moving, and Jacking Facilities. Lifting, moving, and jacking facilities shall be per IEEE
C57.12.10, Section 5.3 except additional jacking bosses shall be provided, one in each corner,
9" + 1/2" above the ground, for jacking with hydraulic transformer jacks.

For seismic anchoring systems, the base rails shall be designed to be welded to beams imbedded in
the concrete pad. The details of the base rail shall be included on the outline drawing or on a
separate drawing. The center of gravity shall be shown on the outline drawing.

Fans and Controls. Provisions for future fans and automatic controls, controlled from the top fluid
temperature shall be per IEEE C57.12.10, Section 5.9. “Provisions” shall include all necessary
equipment, cabinets, wiring and mountings except fans and controller. The fan power will be
120/240V, 19 and provided from an external source.

9. Short-Circuit Capability

The manufacturer shall submit certified test data proving their design has performed satisfactorily when
tested in accordance with IEEE C57.12.90, except “Proof of Satisfactory Performance” shall include
compliance with;

(a) The visual inspection requirements of Section 12.5.1.

(b) The dielectric tests of Section 12.5.2.

(c) The wave shape of terminal voltage and current requirements of Section 12.5.3.

(d) The leakage impedance of allowable variations of Section 12.5.4.

(e) The low-voltage impulse test of Section 12.5.5.

(f) The excitation current requirements of Section 12.5.6.

In addition, the manufacturer shall supply proof that the design tested is essentially the same design being
supplied.

10. Losses

Transformer losses will be evaluated at the full load KNAN rating at 75°C on the following basis:

(a) Core losses at $5,900.00 per kW

(b) Load losses (windings) at $2,600.00 kW

Total losses = Core Losses + Load Losses

Losses shall be provided at the 55°C KNAN rating and the 65°C KNAN rating.
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11. Nameplate

12.

13.

A stainless steel diagrammatic nameplate shall be affixed to a standoff bracket with stainless steel
fasteners. The nameplate standoff bracket shall be welded to the tank end or side wall, approximately
5' above the base. The nameplate shall:

(a) State all information per IEEE C57.12.00, nameplate C.

(b) Include the date (year) of manufacture.

(c) State "Contains less than one ppm PCB at time of manufacture.”

(d) State the operating pressures as required in IEEE C57.12.00, Section 5.8.1.
Fluid
Natural ester insulating fluid complying with IEEE C57.147 shall be provided in the transformer up to the
liquid level marking. Fluid shall be Cargill Envirotemp FR3 or ABB BIOTEMP. Each transformer shall have
a minimum 5-inch diameter label indicating fluid brand.

Electrical Tests

The minimum following electrical tests shall be made by the manufacturer in accordance with
IEEE C57.12.90 and/or NEMA TR1.

(a) Resistance.

(b) Ratio.

(c) Polarity and phase relation.

(d) Exciting current at 90 percent, 100 percent, and 110 percent of rated voltage.
(e) %R, %X, X/IR

(f) Noload loss at rated voltage.

(g) Load loss at the 55°C KNAN rating and at the 65°C KNAN rating.
(h) Regulation at 100 percent PF and 80 percent PF.

(i) Temperature rise at 65°C rating.

(i) Applied potential.

(k) Induced potential.

() Impulse test.

(m) R.LV. test per NEMA TR1-0.03 except test voltage shall be 17.4 kV, L-G, for one minute.
The R.L.V. level, not to exceed 250 microvolts, shall be recorded and reported.

(n) Average audible sound levels at the KNAN 55°C and KNAN 65°C ratings.
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14. Datato be Submitted with Bid
Each bidder shall submit with its proposal the data listed below. It shall submit a description of any
changes, additions, or exceptions to the specification it proposes, together with reasons for the departure.
Product evaluation and conformance to specification will be determined on the basis of information
submitted. 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 specification.
(a) Outline drawings with overall dimensions.
(b) Details of the high- and low-voltage bushings including the manufacturer's name and catalog number.
(c) Average load losses and no-load losses at the KNAN rating corrected to 85 C and 20 C respectively.
(d) That the transformer is a 55/65°C rise design.
(e) A copy of an instruction book or an outline of all required maintenance.
(f) Regulation at power factors of 100 percent and 80 percent.
(9) Impedance of windings at rated load expressed in percent of rated voltage.
(h) Details of tank materials and tank finish.
(i) Make, specification, number of gallons, and weight of insulating fluid.

(j) Detailed information regarding the short-circuit capability. See Section 9 of this standard.

(k) State all electrical tests given to the transformers at the factory. Include all tests in Section 13 in bid
price.

() Total weight of completely assembled transformer, including insulating fluid.
(m) Provide information on each type of transformer insulation material used.

(n) Average audible sound level at the KNAN 55 C and KNAN 65 C ratings.

15. Datato be Supplied by Manufacturer

15.1 As soon as possible after award of contract, but not later than 45 days thereafter, the manufacturer
shall furnish for approval three copies of drawings showing all of the basic design details.

Approval of the manufacturer's drawings by the City shall not relieve the manufacturer of any part of

its obligation to meet all of the requirements of these specifications nor of the responsibility for the
correctness of such drawings, diagrams, and schematics.
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15.2 Thirty days prior to delivery, the manufacturer shall furnish:

15.3

(a) Six copies of outline dimensions of transformers with all accessories showing the center of
gravity.

(b) Six copies of details of the base rails if not included with the outline drawing. These are required
for design of seismic anchoring systems.

(c) Six copies of transformer nameplate.
(d) Six copies of an instruction book covering installation.

(e) Six copies of complete parts list for the above equipment. The parts list shall include the part
numbers for all components necessary for fan operations.

Six copies of the certified test reports noted in Section 13 shall be furnished attached to the invoice
for payment.

16. Guarantee and Penalties

16.1

16.2

16.3

Any transformer failing due to defective design, material, and/or workmanship, within two years after
being energized or 30 months after delivery, shall be repaired or replaced without cost to the City of
Seattle, City Light Department. Any defect in design, material, and/or construction discovered
within this period shall be corrected on all transformers furnished on this order at the manufacturer's
expense, either by repair or replacement.

The manufacturer will be assessed a penalty for transformers delivered that exceed the total loss
value stated and calculated on the bid proposal.

Total loss value = no-load loss x $5.90/watt + load loss x $2.60/watt.

The penalty shall be the difference between the total loss value delivered less the total loss value in
the bid proposal. Tolerances will be allowed in accordance with IEEE C57.12.00, Section 9.3,
Table18, except "on a given order" shall mean transformers of a given size and voltage; i.e., one line
item.

Upon delivery, all transformers will be tested and inspected. Transformers that fail to pass the tests
will be returned to the manufacturer. The cost of retesting transformers that have been returned to
the manufacturer for correction of defects will be charged to the manufacturer.

17. Approved Manufacturers and Factories

Carte International, Winnipeg, Manitoba, Canada
ABB, Jefferson City, Missouri

18. References

IEEE C57.12.00-2010
IEEE C57.12.10-2010
IEEE C57.12.24-2009
IEEE C57.12.32-2008
IEEE C57.12.40-2011
IEEE C57.12.90-2010
NEMA TR1-1993 (R2000)

In October 2015, this standard was renumbered from 0035.7 to 4273.41.
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Submersible-Type, Single-Phase, Natural Ester Fluid,

Distribution Transformers

1. Scope

This standard details the manufacturer requirements for single-phase submersible
transformers from 25 kVA to 167 kVA.

This standard applies to the following Seattle City Light (SCL) 25 564GrdY/14 760
single-phase SY transformer stock numbers:

Parallel-connected
“cut straight” secondary

kVA 120/240 138.5/277 240/480 120/240 cut 120
25 362122 362622 362322 362822
50 362132 362632 362332 362832
75 362134 362634 362334 362834
100 362136 362636 - 362836
167 362142 362642 - 362842

2. Application

This class of transformers is typically installed in underground vaults. They are designed
to be submerged continuously and are used to serve homes and small businesses. As of
this publication, these units are the second most common transformer type installed
annually in the SCL distribution system.

Standards Coordinator
Brett Hanson

ﬁtﬁ'%ﬁm/

Standards Supervisor Unit Director
John Shipek Darnell Cola

Qurtdhd (ol CA
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3. Industry Standards

Transformers shall meet the applicable requirements of the following industry standards:

Department of Energy 10 CFR Part 431; “Energy Efficiency Program for Certain
Commercial and Industrial Equipment”

IEEE C57.12.00-2010; “Standard General Requirements for Liquid-Immersed
Distribution, Power, and Regulating Transformers”

IEEE C57.12.20-2011; “Standard for Overhead Distribution Transformers, 500 kVA
and Smaller”

IEEE C57.12.23-2009; “Standard for Submersible Single-Phase Transformers: 167kVA
and Smaller”

IEEE C57.12.90-2010; “Standard Test Code for Liquid-Immersed Distribution, Power,
and Regulating Transformers”

IEEE C57.147-2008; “Guide for Acceptance and Maintenance of Natural Ester Fluids
in Transformers”

RCW 19.29.010, Rule 5 -2011; Revised Code of Washington, Rules for Test Tag
NEMA TR 1-1993 (R2000); “Transformers, Regulators, and Reactors”

4. Conflict
Where conflict exists, the following order of precedence shall apply:
1. Seattle City Light purchase order (PO)
2. City of Seattle General Terms and Conditions
3. This standard
4. Other industry standards.
5. Ratings

5.1 Kilovolt-Ampere Ratings

5.2 Voltage Ratings

Kilovolt-ampere ratings shall comply with the requirements of IEEE C57.12.23,
Section 5.2 and be 25, 50, 75, 100, 167 kVA, or as specified on the purchase requisition.

Kilovolt-ampere ratings shall be continuous and based on not exceeding a 55 °C average
winding temperature rise.

The transformers shall have a temperature rise insulation system of 65 °C.

Voltage ratings shall be as follows, or as specified on the purchase requisition:
25 564GrdY/14 760 - 120/240 Volts

25 564GrdY/14 760 - 240/480 Volts

25 564GrdY/14 760 - 133/266 Volts

25 564GrdY/14 760 - 138.5/277 Volts

25 564GrdY/14 760 - 2400 Volts
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6. Construction

6.1

6.2

General

Transformers shall be according to the requirements of IEEE C57.12.23 with the
following clarifications and Figure 6.1, below:

= The BIL shall be 125kV per IEEE C57.12.23, Section 5.4.
= Polarity shall be subtractive.

Figure 6.1. Transformer, showing location of the nameplate on the lid, kVA
rating and fluid label

High-Voltage Bushing Well

One of the high-voltage bushing wells listed below and the matching parking stand shall
be supplied. Each bushing well shall be supplied with a tight fitting cap fixed in place with
wire run between the bail tabs:

= Elastimold K1601PC-T1
= Central Moloney 702233-51.
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6.3 Low-Voltage Terminals

Terminals shall be constructed per IEEE C57.12.23, Section 7.2.3. All low-voltage
terminals shall be threaded stud type to facilitate easier secondary lead or spade
replacement. See Figure 6.3.

Figure 6.3. Threaded low voltage terminal stud

6.3.1 Low-Voltage Leads for Transformers Rated 75 kVA or Less

Transformers rated 75 kVA or less shall be supplied with 4 low-voltage leads constructed
per IEEE C57.12.23, Section 7.2.3.

Low-voltage cable leads shall have a minimum of 14 inches of flexible lead length.
6.3.2 Low-Voltage Spades for Transformers Rated 100 kVA or more

Transformers rated 100 kVA or more shall be supplied with 4 low-voltage spades
constructed per IEEE C57.12.23 Figure 2.

Transformers shall be supplied with a jumper connected to the X2 and X3 terminals. See
Figure 6.3.2a.
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Transformers with "cut-straight" parallel-connected secondary terminals shall be supplied
with 2 jumpers: one connected to the X1 and X3 terminals and one connected to the X2
and X4 terminals. See Figure 6.3.2b.

Figure 6.3.2b. Cut straight parallel-connected transformer with jumpers connected
to X1 and X3 terminals and X2 and X4 terminals

) e B u = ‘_ﬂ A
4 o S |

6.3.3 Transformer Flat-Tinned Copper Braid Jumper

Jumpers can be purchased from Electric Motion Company (part number EMFB800-4-20),
or manufactured.

If manufactured, jumpers shall be constructed with 4 20-in lengths of flat-tinned copper
braid (Continental Cordage 278, Stock No. 013491). Jumpers shall be connected with
1-3/4 in bolts, 2 washers, a lock washer and nut for each bolt. Hardware shall be silicon
bronze. See Figure 6.3.3.

Figure 6.3.3. Flat-tinned copper braid jumper

6.4 Accessories

Accessory equipment shall be provided per IEEE C57.12.23, Section 7.3 and located as
shown in Figure 1 of that document.
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6.5 Overcurrent Protection

Overcurrent protection shall be a cover-mounted Bay-O-Net assembly furnished with a
dual sensing fuse as listed below. Isolation links shall not be installed because each
transformer is protected upstream by a backup current limiting fuse.

Cover-mounted Bay-O-Net fuse assembly:

Cooper Power Systems part no. 40001177B53MC

Dual sensing Bay-O-Net fuse:

Transformer (kVA) Cooper Power Systems Part No. Amps

25 4000358C05 8

50 4000358C08 15

75 4000358C08 15
100 4000358C08 15
167 4000358C10 25

6.6 Liquid Level Marking

6.7 Lifting Lugs

Liquid level indication shall be provided per IEEE C57.12.23, Section 7.3.

Lifting lugs shall be provided per IEEE C57.12.23, Section 7.6.

6.8 Enclosure Integrity

The completely assembled transformer enclosure shall comply with IEEE C57.12.23,
Section 7.5.

6.9 Polarity, Terminal Markings, and Angular Displacement

6.10 Nameplate

Polarity, terminal markings, and angular displacement shall be according to the
requirements of IEEE C57.12.23, Section 7.2.

Primary terminals, secondary terminals, and ground lugs shall be marked on the lid with
minimum one-inch tall letters.

Nameplate shall be according to the requirements of IEEE C57.12.23, Section 7.4 with
the following clarifications:

Tested impedance shall appear on the nameplate.

Class shall be KNAN.

Total weight in pounds shall be indicated for each individual transformer.

Volume in gallons and manufacturer of insulating fluid shall be indicated.

Total weight in pounds of insulating fluid for each transformer shall be indicated.
Manufacturer name and part number of the bay-o-net fuse assembly shall be
indicated.

Manufacturer name and part number of the dual sensing fuse shall be indicated.

The statement “CONTAINS LESS THAN 1PPM PCB AT TIME OF MANUFACTURE.”
shall appear on the nameplate, as shown in Figure 6.10.

Figure 6.10. Nameplate, PCB statement

CONTAINS LESS THAN 1PFM PCB

AT TIME OF MANUFACTURE.
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6.11 KVA Rating
The kVA rating shall be marked on the tank and comply with IEEE C57.12.20,

Section 7.3.5.

6.12 Fluid
Natural ester insulating fluid complying with IEEE C57.147 shall be provided in the
transformer up to the liquid level marking. Fluid shall be Cooper Envirotemp FR3. Each
transformer shall have a 5-inch diameter minimum label indicating fluid brand.

6.13 Tank

Tank shall meet all the integrity requirements of IEEE C57.12.23, Section 7.5.
6.13.1 Covers

Cover shall comply with IEEE C57.12.23, Section 7.6 and be completely welded, with
no handholes.

Any cover penetrations that cannot be welded shall be sealed with a liquid pipe thread
compound such as Rectorseal, liquid Teflon, or similar, not Teflon tape.

6.13.2 Tank Material and Finish

Tank material and finish shall comply with IEEE C57.12.23, Sections 7.1 and 7.6 and per
the table below.

Table 6.13.2. Tank Material and Finish

Tank Material

Stabilized Ferritic 409 Austenitic 304L
Paint Stainless Steel Stainless Steel
Coating with Light Gray Number 70  Required Optional
Munsell Notation 5BG 7.0/0.4
Thickness 3 mil 1 coat

6.13.3 Tank Grounding
Tank grounding provision shall comply with IEEE C57.12.23, Section 7.6.
6.14 Dimensions
Each unit including all accessories shall not exceed a maximum height of 58 in.

Each unit including all accessories shall meet the diameter requirements defined in
IEEE C57.12.23, Section 7.1 and be capable of being lowered into a 29 in x 29 in
square hatch.

7. Tests
7.1 General

All applicable tests shall be performed as specified in IEEE C57.12.00 and in
IEEE C57.12.90.

7.2 Dielectric Tests

Dielectric tests shall be performed as specified in IEEE C57.12.23, Section 6.2 and IEEE
C57.12.90, Section 10. Dielectric test levels shall be in accordance with the levels
specified in IEEE C57.12.00, Section 5.10.

7.3 Tank Design Tests
Tests shall be performed as specified in IEEE C57.12.23 Section 6.5.
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7.4 Short Circuit Tests
Short circuit tests shall be performed as specified in IEEE C57.12.90, Section 12.
7.5 Audible Sound Levels

Audible sound levels for each unit shall be according to the requirements of NEMA TR-1,
Section 0.05. Tests shall be performed per IEEE C57.12.90, Section 13.

7.6 Radio Influence Voltage Test

Radio influence voltage shall be according to the requirements of NEMA TR-1,
Section 0.03.

7.7 Load and No-Load Tests

Load and no-load loss measurements shall be performed and corrected to 85°C and
20°C, respectively, according to the requirements of IEEE C57.12.00, Section 5.9 and
shall comply with IEEE C57.12.90.

7.8 Documentation

Tests reports demonstrating conformance to all tests completed shall be submitted in a
single electronic document.

All documentation shall be in English and use customary inch-pound units.

7.9 TestTag

A weatherproof test tag conforming to the requirements of the Revised Code of
Washington RCW 19.29.010, Rule 5 shall be firmly attached to each unit.

Tag shall read “THIS TRANSFORMER HAS BEEN SUBJECTED TO AN INSULATION
TEST IN ACCORDANCE WITH THE STANDARDIZED RULES OF IEEE/ANSI. THIS
TRANSFORMER HAS BEEN TESTED AT RATED LINE VOLTAGE.”

Tag shall indicate:

Transformer serial number
Date on which the test was performed
Name of the person who performed the test.

Figure 7.9. Test tag

8. Shipping and Handling
Each transformer shall be supplied on its own pallet.

8.1 Pallet Material

Pallet and all pallet accessories shall be constructed of unpainted wood and suitable for
yard storage through all weather conditions.
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8.2

8.3

8.4

Support

Orientation

Arrival Condition

Pallet supplied shall accommodate lifting by both forklifts and pallet jacks:

= Pallet shall be a minimum of 4 inches tall
= The most central pallet stringer shall be centered and a maximum of 7 inches wide.

The bottom of each pallet shall be open or have 8-in openings. See Figure 8.2.
Figure 8.2. Pallets

Transformer shall be centered on pallet and banded to pallet via its lifting lugs.
Transformer shall be oriented on the pallet with secondary terminals perpendicular to the
forklift entrance to prevent accessories (secondary terminals, support lugs, etc.) from
coming into contact with pallet moving equipment. See Figure 8.3. If accessories are near
edge of pallet, enclose them with protective devices to prevent damage.

Figure 8.3. Orientation

Transformers shall be delivered on enclosed trucks.

Transformers shall be received by Seattle City Light in clean condition.
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9. Seattle City Light Processes

9.1 Bid Process

9.2 Loss Factors

9.2.1 Load Loss

9.2.2 No-load Loss

Bid process details are available at www.seattle.gov.

Bid documentation shall be submitted with details demonstrating conformance to this
standard. Submittal details shall be listed to correspond with this standard’s
section formatting.

Any exceptions taken to the standard shall be summarized in an attached letter, complete
with section numbering relating to this standard. Requests for approved equal
components must be submitted with first bid documents; all subsequent requests will

be rejected.

Load and no-load loss measurements shall be performed per Section 7.7.

Load losses shall be assessed at $2.60 per watt.

No-load “core” losses shall be assessed at $5.90 per watt.

9.2.3 Loss Assessment

9.3 Bid Completion

Total Price ($) = Bid Price + Loss Total
Loss Total = Load Loss + No-load Loss
Load Loss = Losses (Watts) x $2.60

No-load Loss = Losses (Watts) x $5.90

The manufacturer will be assessed a penalty for transformers delivered that exceed the
total loss value stated and calculated on the bid proposal. The penalty shall be the
difference between the total loss values delivered less the total loss value in the

bid proposal.

Loss penalties will be calculated on the basis of the average tested losses of all
transformers of a given SCL stock code built to a given SCL purchase order.

Tolerances will be allowed in accordance with IEEE C57.12.00, Section 9.3, except,
tolerances shall apply to transformers of a given size and voltage; i.e., one line item.
Individual transformers that exceed these tolerances may be rejected and returned to
the manufacturer.

Upon completion of the bidding process, the successful bidder shall submit in a single
electronic file the following:

Transformer dimensions

Nameplate

Loss data

Instructional materials demonstrating the proper installation, operation, and
maintenance of the equipment

Certified test data for each transformer type bid and for every category listed in IEEE
C57.12.00, Section 8.7. Format test data using numbering system shown in IEEE
C57.12.00, Section 8.7.
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9.4 Inspection and Electrical Testing

Upon delivery, the transformers will be inspected for physical defects and conformance to
this standard.

The transformers will be tested electrically for radio influence voltage (per NEMA TR-1,
Section 7 at 1IMHz and 17.4kV, RIV not to exceed 100 microVolts), losses and a small
battery of other tests.

If any transformers fail, the manufacturer will be contacted and given the option to return
the lot or return the lot except the units that passed during initial testing.

9.5 Guarantee

Any transformer 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 without cost to the City of Seattle. Any defect discovered within this period shall
be corrected on all transformers furnished on the order at the manufacturer's expense,
either by repair or replacement.

10. Approved Manufacturers and Factories

Manufacturer Factory

Carte International Winnipeg, Manitoba, Canada
Central Moloney Pine Bluff, Arkansas, USA
Howard Industries Laurel, Mississippi, USA

11. References

Hanson, Brett; SCL Standards Engineer; subject matter expert and originator of 4320.00
(brett.hanson@seattle.gov)

SCL Material Standard 0026.1 (canceled); “Distribution Transformer, Single-Phase,
Subsurface-Type, Natural Ester Fluid”
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SUBMERSIBLE, THREE-PHASE, NATURAL ESTER FLUID
DISTRIBUTION TRANSFORMERS

Scope

This standard details the manufacturer requirements
for three-phase, submersible transformers from 750
kVA to 2500 kVA as listed in Table 1. These units are
sometimes called commercial subsurface or
commercial subway (CS) transformers.

Table 1, 26 400GrdY/15 242 Three-Phase,
Submersible (CS) Transformers by Stock Number

Low Voltage, Low Voltage, 3.
Standard Stainless Steel

KVA |208Y/120  480Y/277  4160Y/2400 |208Y/120  480Y/277

750 364866 364466 364966 |365866 365466

1000 |364872 364472 364972 |365872 365472

1500 |- 364476 364976 |- 365476

2000 |- 364478 364978 |- 365478

2500 |- 364480 364980 |- -

Application

This class of transformers is installed in building vaults
and below-grade vaults when a customer requires more
than 500 kVA of capacity. For dry building vaults,
standard units with copper-bearing steel tanks shall be
installed. For wet below grade vaults, units with 304L
stainless steel tanks shall be installed to prevent
corrosion. Prior to the introduction of padmount

standards coordinator

Wl Hasn,”
J

standards supervisor

Brett Hanson

three phase transformers, a submersible three
phase unit was sometimes installed on a pad and
secured with a fence. A submersible unit on a
pad is less desirable as it takes up more space,
costs more, and is more difficult to secure.

As of this publication, these units represent a
small percent of the transformers installed
annually in the Seattle City Light distribution
system.

Industry Standards

Transformers shall meet the applicable
requirements of the following industry standards:

IEEE C57.12.24-2009; “IEEE Standard for
Submersible Three-Phase Transformers, 3750
kVA and Smaller; High Voltage 34.500 GrdY/19
920 Volts and Below; Low Voltage, 600Volts
and Below”

DOE 10 CFR Part 431; “Energy Efficiency
Program for Certain Commercial and Industrial
Equipment”; Department of Energy

IEEE 386-2006; “IEEE Standard for Separable
Insulated Connector Systems for Power
Distribution Systems Above 600 V”

IEEE C57.12.00-2010; “Standard General
Requirements for Liquid-Immersed Distribution,
Power, and Regulating Transformers”

unit director

; : John Shipek Darnell Cola
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3. Industry Standards, continued clarifications:
IEEE C57.12.32-2002; |IEEE Standard for o BIL shall be 125 kV per IEEE C57.12.24,
Submersible Equipment — Enclosure Integrity Section 5.4.

IEEE C57.12.70-2000; “IEEE Standard Terminal
Markings and Connections for Distribution and Power
Transformers”

IEEE C57.12.90-2010; “Standard Test Code for
Liquid-Immersed Distribution, Power, and Regulating
Transformers”

IEEE C57.147-2008; “Guide for Acceptance and
Maintenance of Natural Ester Fluids in Transformers”

NEMA TR 1-1993 (R2000); “Transformers,
Regulators, and Reactors”

RCW 19.29.010, Rule 5 -2011; Revised Code of
Washington, Rules for Test Tag

4. Conflict

Where conflict exists, the following order of
precedence shall apply:

1. Seattle City Light Purchase Order (PO)

2. City of Seattle General Terms and Conditions
3. This material standard

4. Other industry standards

5. Ratings

5.1 Kilovolt-Ampere Ratings

Kilovolt-ampere ratings shall comply with the
requirements of IEEE C57.12.24, Section 4.1 and
be 750, 1000, 1500, 2000, 2500 kVA, or as
specified on the purchase order.

Kilovolt-ampere ratings shall be continuous and
based on not exceeding a 55 °C average winding
temperature rise.

The transformers shall have a temperature rise
insulation system of 65 °C.

5.2 Voltage Ratings

Voltage ratings shall be as follows, or as specified
on the purchase order:

26 400 GrdY/15 242 — 208Y/120 Volts
26 400 GrdY/15 242 — 480Y/277 Volts
26 400 GrdY/15 242 — 4160Y/2400 Volts

6. Construction

6.1 General

Transformers shall be according to the
requirements of Figure 6 and Table 6 of this
document. Transformers shall comply with
IEEE C57.12.24 Figure 2 with the following

88

o Polarity shall be subtractive.

o Transformers shall be constructed with
either a 5-legged core or a triplex core to
mitigate tank heating.

o Transformers shall be suitable for
continuous submerged operation per
IEEE C57.12.24 Section 4.2.

6.2 High-Voltage Bushing Wells

Three 200 amp high-voltage bushing wells
shall be welded to the cover and constructed
per |IEEE 386, Figure 3 and IEEE C57.12.24
Section 7.2.1. Wells shall include a parking
stand and be one of the models listed below:

Central Moloney 702233-51
Elastimold K1601PC-T1

City Light connects these units to 200 amp
deadbreak elbows via bushing well inserts.

Each bushing well shall be supplied with bail
tabs that are compatible with Cooper and
Elastimold deadbreak hold down bail
assemblies. A tight-fitting, UV-resistant dust
cap shall be fixed in place with wire run
between the bail tabs, Polycast International
PWCAP-01 or equal.

6.3 Low-Voltage Terminals

For transformers with 208Y/120 Volt or
480Y/277 Volt secondaries, terminals shall be
constructed per IEEE C57.12.24, Section
7.2.2 with the following clarifications:

o Transformers shall be supplied with four
low-voltage spades constructed per |IEEE
C57.12.24 Figure 4(b) and 4(c). Neutral
terminal shall be labeled HoXo.

o Transformers shall have a ground pad
near the low-voltage neutral terminal to
match the ground pads required in
Section 6.13c of this document. HoXo
terminal shall be connected to this ground
pad via a removable strap per IEEE
C57.12.24 Section 7.2.3.

o Transformers shall be provided with an
HoXo switch to disconnect the primary
neutral from the secondary neutral to
allow for testing. HoXo switch shall be
hand operable without tools and
accessible only from within the handhole.

* HoXo switch operating mechanism shall
be submerged no more than 6-inches
below the 25°C insulating fluid level.
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6. Construction, continued
Figure 6, Transformer showing location of the terminals
and accessories, based on IEEE C57.12.24 Figure 2.
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Table 6, Transformer Dimensions
kVA
750 1000 1500 2000 2500

A, in, min 14 14 14 14 14
B, in, min
C,in, min
Number of holes
per terminal

208Y/120 10 10 - - -

480Y/277 6 10 10
Width (W) x Length (L) x
Height from base to highest
point (H), in, maximum 42 x 84 x 84 42 x 84 x 84 52 x 96 x 96 56 x 130 x 96 60 x 140 x 108
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6. Construction, continued

6.3

6.4

Low-Voltage Terminals, continued

For transformers with 4160Y/2400 secondaries,
four low voltage bushings (XoHo, X1, X2 & X3,
left to right) shall be located horizontally on the
end wall of the transformer, between 5-feet and
7-feet above grade, spaced 5-inches minimum
on center, with the following clarifications:

e The secondary lead nut shall be within 24-
inches of the handhole cover to insure
access by maintenance personnel.

e Bushings shall be welded to the tank.
Bushings shall be 600 amp, 125 kV BIL,
Elastimold K650S1.

e Transformers shall be supplied with an
additional ground pad near the low-voltage
neutral terminal to match the ground pads
required in Section 6.13c of this document.

e A 1-1/2-inch by 1-1/2-inch angle iron shall
be welded to the tank wall 2-feet below the
bushings for the purpose of mounting cable
support brackets. The angle iron shall have
a 9/16-inch hole drilled below each bushing.

Taps

A full-capacity de-energized tap changer shall
be supplied and located per Figure 6 of this
document. Taps shall comply with C57.12.24
Section 7.3.1 except the nominal voltage shall
be 26 400 volts and there will be one tap above
and three below. Tap voltages shall be 27060,
26400, 25740, 25080, and 24420. Units shall
be shipped on the 25740 volt tap.

Tap changer shall be externally operated via a
pipe nipple welded to the cover and a pipe cap
located per Figure 6. A 300-series stainless
steel tap position indicating plate shall be
provided next to the operating mechanism. An
unpainted stainless steel, galvanized steel, or
copper alloy tap changer wrench shall be
provided in a holder, mounted near the tap
changer.

Figure 6.4, Tap Changer
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6.5 Percent Impedance

The percent impedance shall be 5.75% per
IEEE C57.12.24, Section 5.5.

6.6 Liquid Level Marking

Liquid level indication shall be provided per
IEEE C57.12.24, Section 7.5.11.

A liquid level gauge and temperature gauge
shall be provided near the high voltage
bushing wells. Liquid level gauge shall
include an indication of the correct liquid level
at 25 °C. Temperature gauge shall be a
resettable dial-type thermometer with needles
indicating the current top of oil temperature
and the highest temperature recorded since
last reset.

6.7 Lifting Provisions

Lifting provisions shall be provided per
IEEE C57.12.24, Section 7.5.8.

The lifting lugs shall be arranged such that they
can also be used to strap the transformer to a
flat bed truck without damaging the coolers or
other accessories.

Additional jacking bosses (steps) shall be
provided, one in each corner 9" + 1/2" from the
bottom of the unit, for jacking with hydraulic
transformer jacks. Moving will be done with
Hilman "Cat Tracks". At each rail end (4
locations), a 7/16" diameter hole shall be drilled
in the rail, centered 4" from the end and 5/8"
from the bottom for the purpose of connecting
the Cat Track to the transformer.

Figure 6.7, Lifting Provisions

BOTTOM

RAIL v 5
PIN 9 *1/2

Yt
SIDE ([ e )

i

WIDTH: 1-3/4" MAX

HEIGHT: 1-1/2" TO 4":

END

PIN—\
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6. Construction, continued

6.8

6.9

6.10

6.11

Pressure relief
Pressure relief devices shall not be installed.

Enclosure Integrity

The completely assembled transformer
enclosure shall comply with IEEE C57.12.32.

Polarity, Terminal Markings, and Angular
Displacement

Polarity, terminal markings, and angular
displacement shall be according to the
requirements of IEEE C57.12.24, Section 7.5.12

Primary terminals, secondary terminals, and
ground lugs shall be marked with minimum
1-inch tall letters.

Nameplate

Nameplate shall be according to the
requirements of IEEE C57.12.24, Section 7.4
and IEEE C57.12.00, Section 5.12 (Nameplate
C for all kVA ratings) with the following
clarifications:

* Nameplate shall be 300-series stainless
steel and affixed to the transformer with
300-series stainless steel or silicon bronze
fasteners.

o Class shall be KNAN.

o BIL shall be 125 kV.

* Impedance shall be listed.

o Tested X/R ratio shall be listed.

e Total weight in pounds shall be indicated for
each individual transformer.

e Volume in US gallons of insulating fluid shall
be indicated.

o Tank design pressures shall be listed to
comply with Section 6.13d of this document.

e Tank material (copper-bearing steel or 304L
stainless steel) shall be listed.

* HoXo switch shall be shown in the phasor
diagram and schematic.

o The statement “CONTAINS LESS THAN
1PPM PCB AT TIME OF MANUFACTURE.”
shall appear on the nameplate.

Figure 6.11, Nameplate, PCB statement

CONTAINS LESS THAN 1PPM PCB

AT TIME OF MANUFACTURE
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6.12

6.13

Fluid

Natural ester insulating fluid complying with
IEEE C57.147 shall be provided in the
transformer up to the liquid level marking. Fluid
shall be Cooper Envirotemp FR3. Each
transformer shall have a minimum 5-inch
diameter label indicating fluid brand.

Tank

Tank shall meet all the integrity requirements of
IEEE C57.12.24, Section 7.5.

Table 6.13, Minimum Material Thickness

Transformer Thickness, in
Tank wall 0.31
Auxiliary coolers 0.31

Cover 0.5
Tank bottom 0.5

6.13a Tank material and finish — Standard

Tank shall comply with IEEE C57.12.24,
Section 7.5.1 and Table 6.13 with copper
bearing steel tank, base, fittings and
attachments. Finish shall meet IEEE
C57.12.32 and be black.

6.13b Tank material and finish — Stainless

Steel

Tank, base, fittings and attachments shall
be 304L stainless steel per Table 6.13. If
painted, color shall be black. Apply an
automotive-type coating over the finish
from the bottom of the unit to 12 inches
above the base, including on the cooling
fins.

6.13c Tank grounding

Tank grounding provision shall comply
with IEEE C57.12.24, Section 7.5.9 (b)
with a one-hole pad next to each high-
voltage bushing and a two-hole pad on
the wall near the low voltage terminals.

Coat tapped holes with oxide-inhibiting
compound and plug.

Figure 6.13c, Ground Pad




standard number: 435000

superseding: June 29, 2012
effective date: February 15, 2013
page: 6 of 8

Seattle City Light
Material Standard

Submersible, Three-Phase, Natural Ester Fluid Distribution Transformers

6. Construction, continued

6.13d Strength

Tank shall be designed to withstand
negative and positive 7 psig per IEEE
C57.12.24 Section 7.5.2. Each
transformer shall be leak tested per
IEEE C57.12.24 Section 7.5.2.

Handhole

Tank shall include a handhole to
access internal components for testing.
The handhole shall have a 5/16-inch
minimum thickness 304L stainless steel
cover per Table 6.13 of this document.
The handhole shall have a minimum
opening of 200 to 400 square inches
and will provide access to the HoXo
switch. Gasket shall be a single piece

6.13e

) 7.2 Dielectric Tests
of material.
. Dielectric tests shall be performed as specified
&‘;"; ;h(as‘l;ag’;gjfgigl’é?reak'”9 in IEEE C57.12.24, Section 6 and IEEE
. ] o C57.12.90, Section 10. Dielectric test levels
A 1-inch fill plug shall be located in the shall be in accordance with the levels specified
center of the handhole cover. Plug shall in IEEE C57.12.00, Section 5.10.
consist of a pipe nipple welded to the
cover and furnished with a pipe cap. 7.3 Tank and Enclosure Tests
See Figure 6. Tests shall be performed as specified in IEEE
C57.12.24, Section 6. Units shall be tested on
Figure 6.13e, Handhole a design basis with 7 psig negative for 30
seconds. Units shall be tested on a routine
basis with 7 psig positive for 6 hours. Any
permanent deformation is a failure and will be
rejected.
7.4 Short Circuit Tests
Short circuit tests shall be performed as
specified in IEEE C57.12.90, Section 12 on a
design basis.
7.5 Audible Sound Levels
Audible sound levels for each unit shall be
] according to the requirements of NEMA TR-1,
6.13f Drain Valve Section 0.05 and IEEE C57.12.24, Section 7.8.
A one-inch globe-type drain valve Tests shall be performed per IEEE C57.12.90,
shall be installed, including a 3/8-inch Section 13 on a design basis.
sampling dewge and a plug. '_I'he 7.6 Radio Influence Voltage Test
valve shall be installed on a pipe
nipple welded to the tank. Radio influence voltage shall be according to
the requirements of NEMA TR-1, Section 0.03.
Figure 6.13f, Drain valve 7.7 Load and No-Load Tests
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6.13g Seismic Anchors

For seismic anchoring systems, the
base rails shall meet IEEE C57.12.24,
Section 7.5.7 and be designed to be
welded to beams imbedded in the
concrete pad or floor. The details of
the base rail shall be included on the
outline drawing or on a separate
drawing. The center of gravity shall be
shown on the outline drawing.

7. Tests

7.1

General

All applicable tests shall be performed as
specified in IEEE C57.12.00 and in IEEE
C57.12.90.

Load and no-load loss measurements shall be
corrected to 85 degrees C and 20 degrees C,
respectively according to the requirements of
IEEE C57.12.00, Section 5.9 and shall comply
with IEEE C57.12.90.
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7. Tests, continued

7.8

7.9

Documentation

Tests reports demonstrating conformance to all
tests completed shall be submitted in a single
electronic document.

All documentation shall be in English and use
customary inch-pound units.

Test Tag

A weatherproof test tag conforming to the
requirements of the Revised Code of
Washington RCW 19.29.010, Rule 5 shall be
firmly attached to each unit.

Tag shall read “THIS TRANSFORMER HAS
BEEN SUBJECTED TO AN INSULATION
TEST IN ACCORDANCE WITH THE
STANDARDIZED RULES OF IEEE/ANSI. THIS
TRANSFORMER HAS BEEN TESTED AT
RATED LINE VOLTAGE.”

Tag shall indicate:
o transformer serial number

o date on which the test was
performed

e name of the person who performed
the test.

Figure 7.9, Test tag, example

8. Design Changes

Shipping and Handling

Each transformer shall be supplied on its own
pallet.

9.1 Pallet Material

Pallet and all pallet accessories shall be
constructed of unpainted wood and suitable
for yard storage through all weather
conditions.

9.2 Support

Pallet shall be 4 inches high to accommodate
lifting by both forklifts and pallet jacks.

The most central pallet stringer shall be
centered and a maximum of 7 inches wide to
insure picking by pallet jacks.

9.3 Orientation

Transformer shall be centered on pallet and
secured via its pad attachments.

Transformer shall be oriented on the pallet to
prevent transformer enclosure from coming
into contact with pallet moving equipment or
otherwise shall be enclosed by protective
devices to prevent damage.

9.4 Arrival Condition

Transformers may be delivered on enclosed,
covered, or flatbed trucks. If transformers are
delivered on flatbed trucks, they shall be
side-loaded. Because Washington State law
requires a 10 inch minimum side board when
driving a forklift or pallet jack onto the bed of
a truck or trailer, most flatbed trucks or
trailers must be side-loaded to ease off-
loading.

Transformers shall be received by Seattle
City Light in clean condition.

10. Seattle City Light Process

10.1 Bid Process

Bid process details are available at
www.Seattle.gov.

Bid documentation shall be submitted with
details demonstrating conformance to this
standard. Submittal details shall be listed to
correspond with this standard’s section
formatting.

Manufacturer shall inform Seattle City Light in
writing of all design changes that could affect the

transformer’s understood or published capabilities.
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Any exceptions taken to the standard shall be
summarized in an attached letter, complete
with section numbering relating to this
standard. Requests for approved equal
components must be submitted with first bid
documents; all subsequent requests will be
rejected.
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10. Seattle City Light Processes, continued

10.2 Loss Factors

Load and no-load loss measurements shall be
corrected to 85°C and 20°C, respectively
according to the requirements of IEEE
C57.12.00, Section 5.9 and shall comply with
IEEE C57.12.90.

10.2a Load Loss

Load losses shall be assessed at $2.60
per watt.

10.2b No-load Loss

No-load “core” losses shall be assessed
at $5.90 per watt.

10.2c Loss Assessment
Total Price ($) = Bid Price + Loss Total
Loss Total = Load Loss + No-load Loss
Load Loss = Losses (Watts) x $2.60
No-load Loss = Losses (Watts) x $5.90

The manufacturer will be assessed a
penalty for transformers delivered that
exceed the total loss value stated and

calculated on the bid proposal. The 11.

penalty shall be the difference between
the total loss values delivered less the
total loss value in the bid proposal.

12.
Tolerances will be allowed in
accordance with IEEE C57.12.90,
Section 9.3, except, tolerances shall
apply to transformers of a given size 13.

and voltage; i.e., one line item.
Individual transformers that exceed
these tolerances may be rejected and
returned to the manufacturer.10.3

10.3 Bid Completion

Upon completion of the bid process, the
successful bidder shall submit in a single
electronic file the following:

e Transformer dimensions and spare
parts list

* Nameplate
e Loss data

e Instructional materials demonstrating
the proper installation, operation,
and maintenance of the equipment.

Certified test data for each transformer type bid
and for every category listed in IEEE C57.12.00,
Section 8.6. Format test data using numbering
system shown in IEEE C57.12.00, Section 8.6.
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10.4 Inspection and Electrical Testing

Upon delivery, the transformers will be
inspected for physical defects and
conformance to this standard.

The transformers will be tested electrically for
Radio Influence Voltage (per NEMA TR-1,
Section 7 at 1MHz and 17.4kV, RIV not to
exceed 100 microVolts), losses and a small
battery of other tests.

If any transformer fails, the manufacturer will
be contacted and given the option to take back
the lot or take back the lot except the units that
passed during initial testing.

10.5 Guarantee

Any transformer 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
without cost to the City of Seattle. Any defect
discovered within this period shall be corrected
on all transformers furnished on the order at
the manufacturer's expense, either by repair or
replacement.

Issuance
Stock Unit: EA

Approved Manufacturers and Factories

Carte International: Winnipeg, Manitoba, Canada

References

Hanson, Brett; SCL Standards Engineer,
subject matter expert for 4350.00
(brett.hanson@seattle.gov)

SCL 0036.4; “Commercial Underground-Type
Transformer Three Phase, Unfused, 26 kV
Natural Ester Fluid” (canceled); Material
Standard
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NETWORK, THREE-PHASE, MINERAL OIL
DISTRIBUTION TRANSFORMERS

1. Scope

This standard details the manufacturer requirements
for three-phase, network transformers from 500 kVA
to 2500 kVA as listed in Table 1.

Table 1, Three-Phase, Network (S) Transformers by
Stock Number

Low Voltage
kVA  High Voltage Type 216Y/125  480Y/277 Taps
500 13750 AY 386460 386860 5
750 “ AY 386466 386866 5
1000 “ AY - 386872 5
1500 “ AY - 386876 5
2000 “ AY - 386878 5
2500 “ AY - 386880 5
500 26400 AY 389460 389860 5
750 “ AY 389466 389866 5
1000 “ AY - 389872 5
1500 “ AY - 389876 5
2000 “ AY - 389878 5
2500 “ AY - 389880 5
500 26400GrdY/15242 YY 380560 380160 5
750 “ YY 380566 380166 5
1000 “ YY 380572 380172 5
1500 “ YY - 380176 5
2000 “ YY - 380178 5
2500 “ YY - 380180 5
standards coordinator standards supervisor

4 ' 05

Application

This class of transformers is installed in building
vaults in network areas. On the primary side
cables are connected to a non-loadbreak switch.
On the secondary side, the transformer has
provisions to support a throat-mounted network
protector. As of this publication, these units make
up a few percent of the transformers installed
annually in the Seattle City Light distribution
system.

Industry Standards

Transformers shall meet the applicable
requirements of the following industry standards:
ASTM D3487-09; “Standard Specification for
Mineral Insulating Oil Used in Electrical
Apparatus”
IEEE C57.12.40-2011; “IEEE Standard for

Secondary Network Transformers, Subway
and Vault Types (Liquid Immersed)”

DOE 10 CFR Part 431, “Energy Efficiency
Program for Certain Commercial and
Industrial Equipment”; Department of Energy
IEEE 386-2006; “IEEE Standard for Separable

Insulated Connector Systems for Power
Distribution Systems Above 600 V"

IEEE C57.12.00-2010; “Standard General
Requirements for Liquid-Immersed
Distribution, Power, and Regulating
Transformers”

IEEE C57.12.32-2002; IEEE Standard for
Submersible Equipment — Enclosure Integrity

unit director

Darnell Cola
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Industry Standards, continued

IEEE C57.12.70-2000; “IEEE Standard Terminal
Markings and Connections for Distribution and Power
Transformers”

IEEE C57.12.90-2010; “Standard Test Code for
Liquid-Immersed Distribution, Power, and Regulating
Transformers”

NEMA TR 1-1993 (R2000); “Transformers,
Regulators, and Reactors”

RCW 19.29.010, Rule 5 -2011; Revised Code of
Washington, Rules for Test Tag

Conflict

Where conflict exists, the following order of
precedence shall apply:

1. Seattle City Light Purchase Order (PO)

2. City of Seattle General Terms and
Conditions

3. This material standard
4. Other industry standards

Ratings
5.1 Kilovolt-Ampere Ratings

Kilovolt-ampere ratings shall comply with the
requirements of IEEE C57.12.40, Section 3.1
and be 500, 750, 1000, 1500, 2000, 2500 kVA,
or as specified on the purchase order.

Kilovolt-ampere ratings shall be continuous and
based on 55°C/ 65° C average winding
temperature rise.

The transformers shall have a temperature rise
insulation system of 65 °C.

5.2 Voltage Ratings

Voltage ratings shall be as follows, or as
specified on the purchase order:

13 750 — 216Y/125 Volts or

13 750 — 480Y/277 Volts or

26 400 — 216Y/125 Volts or

26 400 — 480Y/277 Volts or

26 400 GrdY/15 242 — 216Y/125 Volts or
26 400 GrdY/15 242 — 480Y/277 Volts
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Construction, General

Transformers shall be according to the requirements
of Figure 6 and Table 6 of this document.

Transformers shall be suitable for continuous
submerged operation and comply with IEEE
C57.12.40 Figure 1 with the following clarifications:

BIL shall be 95kV for 13 750V units per IEEE
C57.12.40, Section 3.4.

BIL shall be 125kV for 26 400V and 26
400GrdY/15 242V units per IEEE C57.12.40,
Section 3.4.

Polarity shall be subtractive.

Transformers shall be constructed with either a
5-legged core or a triplex core to mitigate tank
heating due to unbalanced loads or faults.
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6.

Construction, continued

Figure 6, Transformer showing location of the
terminals and accessories, based on IEEE

C57.12.40, Figure 1.

nameplate

handhole with -~

fill cap

_~fill cap

weld

~— handhole cover

5/16" min —
thickness

“—tank cover

~—— ground pad for YY units

\.\‘ 7 -
“\I: i.-’ L ground |strap and HyXg terminal
- for YY units
X
primary switch —- O HoXo 3
switch X W
nameplate — 2
- «
temperature & e O 1
liquid level gages — " jm ]
.fl - 1
a'ff;l
tap changer /
wadjﬁj access

Table 6, Transformer Dimensions

kVA

500 750 1000 1500 2000 2500
13750V W x L x H,
inches, max, with “H”
being the height from
base to highest point 44 x78x70 47x84x74 52x86x84 56x96Xx86 64 x105x96 70 x 105 x 96
13 750V Throat
Centerline Height,
inches, max 48 55 57 62 70 75
26 400V W x L x H,
inches, max, with “H”
being the height from
base to highest point 46x87x70 48x93x74 55x97x78 60x100x86 70x115x89 75x129x95
26 400V Throat
Centerline Height,
inches, max 55 61 60 65 70 75
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7. Primary Bushings and Switch

The primary bushings and primary switch shall be
supplied either in a combined chamber, see
Section 7.1 for this preferred construction type or in
separate chambers, see Section 7.2. See Section
7.6 for chamber paint requirements.

7.1 Combined bushing and switch chamber

Combined bushing and switch chambers
must meet all the requirements of Section
7.2 of this document except that duplicate
provisions for filling, air testing, liquid level
indication, and draining shall not be
provided.

Combined chamber viewing window must
also permit visual confirmation that primary
bushings are in contact with oil.

Primary bushing components shall not be
used to support switch contacts. Flexible
cables must connect these components.

Figure 7.1, Bushing and Switch Chamber

7.2 Separate Bushing and switch chambers

Primary bushing and switch chambers will
meet IEEE C57.12.40 Section 6 and 7 and
Figures 1 and 2 with the following
clarifications:

e Primary bushing and switch chambers
shall have a bolted and gasketed cover
similar to the handhole cover in Figure
6. Bolts, nuts, and washers shall be
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silicon bronze or stainless steel. The
gasket will be made from cork and
synthetic rubber (Buna-N). Gasket shall
be a single piece of material. Cover
shall have a means for breaking the
seal (seal breaking bolts).

* Primary bushing and switch chambers
shall be shipped drained of oil and filled
instead with dry air or nitrogen at 2 psig.

o Primary bushing chamber shall have
the provisions listed in IEEE C57.12.40
Section 5.5 and Figure 2a to facilitate
filling, air testing, liquid level indication,
and draining. Plugs shall have brass
hex heads. Drain valve plug shall be
brass with a 13/16-inch square head.

* Primary cable entrance shall be by
bushing per IEEE C57.12.40 Section
7.1.3.

e Switch chamber shall have the
provisions listed in IEEE C57.12.40
Section 5.5 to facilitate filling, air
testing, liquid level indication, and
draining. Plugs shall have brass hex
heads. Drain valve plug shall be brass
with a 13/16-inch square head.

o Switch chamber will include a viewing
window sized to provide view to the
switch blades in all three positions.
Window shall be protected with a metal
cover, hinged at the top.

e Primary chamber shall include a cover
to protect the bushings during shipment
and storage outside.

7.3 Primary Bushings

Three 600 amp high-voltage bushings shall
be welded to the chamber and supplied with
external removable studs. Bushings shall be
the following:

Elastimold K650T1

City Light connects these transformers to

600 amp Elastimold K655BSR straight cable
housings. Each bushing shall be supplied with
a tight-fitting UV resistant dust cap installed
for shipment and storage outside.
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7. Primary bushing and switch, continued

7.4

7.5

Primary Switch

The primary switch shall comply with the
requirements of IEEE C57.12.40 Section 6
with the following clarifications:

e Switch shall be capable of interrupting
magnetizing current per IEEE
C57.12.40 Section 6.2.3.2.

e One interlock shall be provided per
IEEE C57.12.40 Section 6.2.6.2 to
prevent moving the switch from closed
to open when the feeder is energized.
This will lock when de-energized.

¢ A second interlock shall be provided
per IEEE C57.12.40 Section 6.2.6.2 to
prevent moving the switch to the
ground position when it is energized.

¢ Interlock coils shall be rated 125V for
216Y/125V units and 277V for
480Y/277V units. This rating shall be
permanent and visible when the cover
is removed.

Switch Nameplate

Nameplate shall be stainless steel and
affixed to the switch chamber with stainless
steel fasteners and state the following in
minimum 1/4-inch tall letters:

e CAUTION: NON-LOADBREAK
SWITCH

e This switch will interrupt transformer
exciting current only. Do not interrupt
load current.

e Switch chamber with disconnect and
grounding switch.

e Two interlock circuits, single phase.
e Hertz

* Rated Voltage

e Rated Amperes

o Direct current test voltage

* Momentary amperes when closed

e Type of insulating oil
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7.5

7.6

Switch Nameplate, continued
e Switch chamber volume in gallons.
e Serial number
e Switch manufacturer name
e Maintenance manual number

Chamber Paint

The inside face of the chambers including
the flange face shall have the following paint
system applied:

e Primer consisting of one coat DuPont
824S light gray Corlar epoxy with a
DuPont 826S activator.

e Topcoat consisting of two coats of
preservative high performance coating
tripoxy polyamide 88-580 white or black
and a preservative 88-101 clear coat.

8. Tank Construction

8.1

Low-Voltage Terminals

Terminals shall be constructed per IEEE
C57.12.40, Section 7.3 and Figure 4 with
the following clarifications:

e Transformer low-voltage neutral
terminal shall be copper and bolted.

e The electric interlock bushing in the
low-voltage throat shall be furnished
with a 10-32 or 1/4-20 threaded stud.

o Wye-wye transformers shall be
provided with an HoXo switch to
disconnect the primary neutral from the
secondary neutral to allow for testing.
HoXo switch shall be hand operable
without tools and accessible only from
within the handhole. The top of HoXo
switch operating mechanism shall be
submerged no more than 6-inches
below the 25° C insulating fluid level.

e Transformers shall be provided with a
cover-mounted HoXo bushing and an
additional ground pad nearby to match
the ground pad required in Section
6.13c of this document. HoXo terminal
shall be sized per Table 10 and
connected to the ground pad via a
removable strap per IEEE C57.12.40
Section 8.2.
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8. Tank Construction, continued 8.3 Percent Impedance

Figure 8.1, HpXg Terminal and Ground Pad

8.2 Taps

A full-capacity de-energized tap changer shall
be supplied and located per Figure 6 of this
document. Taps shall comply with C57.12.40
Section 3.2 and Table 8.2 below.

Table 8.2, Tap Voltages
Voltage  Taps

13750AY 14438 /14094 /13750 /13406 /13063
26400AY 27720 /27060 /26400 /25740 /25080
26400YY 27060 /26400 /25740 /25080 /24420

Tap changer shall be externally operated via a
pipe nipple welded to the cover and a pipe cap
located per Figure 6. A stainless steel tap
position indicating plate shall be provided next
to the operating mechanism. An unpainted
stainless steel, galvanized steel, or copper
alloy tap changer wrench shall be provided in a
holder, mounted near the tap changer.

Figure 8.2, Tap Changer
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8.4

8.5

The percent impedance for these transformers
shall be per IEEE C57.12.40, Section 3.5.

Liquid Level Marking

8.4a Liquid Level Indicator

Liquid level indicator shall be provided
per IEEE C57.12.40, Section 5.5.5.4
with the following clarifications:

¢ Indicator shall be welded type.

¢ Indicator shall have non-grounded
alarm contacts suitable for
interrupting at 0.2 Amp DC
inductive or non-inductive load
and 2.5 Amp AC inductive or non-
inductive load. Contacts shall be
insulated for use on a 250V circuit
and calibrated for minimum
acceptable liquid level.

e 2.5 Amp AC inductive or non-
inductive load. Contacts shall be
insulated for use on a 250V circuit
and calibrated for minimum
acceptable liquid level.

8.4b Thermometer

Thermometer shall be provided per
IEEE C57.12.40, Section 5.7.4.

Indicator shall have nongrounded
alarm contacts suitable for interrupting
at 0.2 Amp DC inductive or non-
inductive load and 2.5 Amp AC
inductive or non-inductive load.
Contacts shall be insulated for use on
a 250V circuit and calibrated for 80 °C.

Lifting Provisions

Lifting lugs shall be of adequate
strength and size and arranged to
provide for lifting and lowering the
complete transformer when filled with
oil, including the attached network
protector, per ANSI C57.12.40, Section
5.3.4 except that the lifting lugs shall
be arranged such that they can also be
used to strap the transformer to a flat
bed truck without damaging the
coolers or other accessories. Moving
will be done with Hilman rollers. Each
rail end (4 locations), shall have a
7/16-inch diameter hole drilled in the
subbase bar, centered 4-inches from
the end and 5/8-inch from the bottom
for the purpose of connecting



Seattle City Light
Material Standard

Network, Three-Phase, Mineral Oil Distribution Transformers

standard number: 437000

superseding: new
effective date: June 29, 2012
page: 7 of 13

8. Tank Construction, continued

8.5

8.6

8.7

Lifting Provisions, continued

the Cat Track to the transformer. Each end of
the subbase bar shall have a 1-1/4-inch by 8-
inch area masked from undercoat paint,
centered on the hole to prevent paint and Cat
Track interference. Subbase bar shall be 1-3/4-
inches wide maximum to insure it can fit in the
Hilman channel.

Figure 8.5, Lifting Provisions

BOTTOM
RAIL v T
PIN _\9 /2 ‘

il
SIDE (o= )

i

WIDTH: 1-3/4" MAX

HEIGHT: 1-1/2" TO 4":

END

PIN\

Pressure Relief
Pressure relief devices shall not be installed.

Enclosure Integrity

The completely assembled transformer
enclosure shall comply with IEEE C57.12.32.

Switch compartment shall be constructed per
IEEE C57.12.40 Section 5.3.1.
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8.8 Polarity, Terminal Markings, and Angular

Displacement

Polarity, terminal markings, and angular
displacement shall be according to the
requirements of IEEE C57.12.40, Section 7.4.

Primary terminals, secondary terminals, and
ground pads shall be marked with minimum
1-inch tall letters.

Transformers shall be connected per Figure
8.8.

Figure 8.8, Phase Relationships

Rated Voltage:

13 750-216Y/125 and 13 750-480Y/277

Hy Ha X1
Xo
| I v X3
Hp Xy
26 400-216Y/125 and 26 400-480Y/277
Hp Xg
Xo
X1 | ]
Hq Ha X3
26 400Y/15 242-216Y/125 and
26 400Y/15 242-240Y/277
X2

HUXU switch
Hy
\ Xg
Hp oD

Hy Ha X4
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8. Tank Construction, continued 8. Tank Construction, continued
8.9 Nameplate 8.11 Tank
Nameplate shall be according to the Tank shall meet the integrity requirements of
requirements of IEEE C57.12.40, Section 9 and IEEE C57.12.40, Section 5.3 and IEEE
IEEE C57.12.00, Section 5.12 (Nameplate C for C57.12.32.

all kVA ratings) with the following clarifications: 8.11a Tank material

¢ Nameplate shall be 300-series stainless Tank shall comply with IEEE

stegl and affixed tq Fhe transformer with C57.12.40 Section 5.2.1 and Table
stainless steel or silicon bronze 8 11a.
fasteners.

Table 8.11a, Material Thickness
e Class shall be ONAN.

e BIL shall be listed. Thickness,
) ) Transformer minimum, in
o Tested impedance shall be listed.
Tank Wall 0.31
e Tested X/R ratio shall be listed. Switch housing 031
o Total weight in pounds shall be indicated Auxiliary coolers 031
for each individual transformer.
Cover 0.5
e Volume in US gallons of insulating fluid
shall be indicated. Tank bottom 05
o Tank design pressures shall be listed to
comply with Section 8.11d of this 8.11b Tank finish
document. Tank finish shall comply with IEEE
« HoXo switch shall be shown in the C57.12.32 and be black. Finish shall
phasor diagram and schematic. include a minimum of three coats of
paint and an automotive-type
e The statement “CONTAINS LESS THAN undercoat that extends up to 12-
1PPM PCB AT TIME OF MANUFACTURE.” inches above the base.

shall appear on the nameplate.
8.11c Tank grounding

Figure 8.9, Nameplate, PCB statement

Tank grounding provision shall
comply with IEEE C57.12.40, Section

5.7.7 with a pad below the primary
CONTAINS LESS THAN 1PPM PCB bushing compartment and a second

AT TIME OF MANUFACTURE pad below the low voltage terminals
located to avoid the network protector

cabinet. Tapped holes shall be
coated with an oxide-inhibiting
compound and plugged.

8.10 Fluid

Inhibited naphthenic mineral oil complying with
ASTM D3487 Type Il shall be provided in the
transformer up to the liquid level marking.

Figure 8.11c, Ground Pad
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8. Tank Construction, continued

8.11d

8.11e

Strength

Tank shall be designed and tested to
withstand negative and positive 7 psig
per IEEE C57.12.40 Section 5.3.1.

Handhole

Tank shall include a handhole to access
internal components for testing. The
handhole shall have a 5/16-inch
minimum thickness and be made of 300
series stainless steel. The handhole
shall have a minimum opening of 200 to
400 square inches and provide access to
the HoXo switch on Wye-wye
transformers. Gasket shall be a single
piece of cork-rubber material. Cover
shall have a means for breaking the seal
(seal breaking bolts).

A 1-1/2-inch fill plug shall be located in
the center of the handhole cover. Plug
shall consist of a pipe nipple welded to
the cover and furnished with a pipe cap.
See Figure 6.

The inside face of the handhole shall
have the following paint system applied:

e Primer consisting of one coat
DuPont 824S light gray or black
Corlar epoxy with a DuPont 826S
activator.

e Topcoat consisting of two coats of
preservative high performance
coating tripoxy polyamide 88-580
white or black and a preservative
88-101 clear coat.

Figure 8.11e, Handhole

8.12
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8.11f Drain valves

Each drain valve shall be one-inch and
include a 13/16-inch brass plug with
square head. The valve shall be
installed on a pipe nipple welded to the
tank. Filter press connections shall not
be installed.

Valve threads shall be sealed with a
liquid pipe thread compound such as
Rectorseal, liquid Teflon, or similar, not
Teflon tape.

Figure 8.11f, Drain valve

8.11g Air Test Provision

Tank shall be supplied with an air test
provision per IEEE C57.12.40 Section
5.7.2. Plug shall be brass with a hex
head.

An additional 1/4-inch opening shall be
provided and equipped with a 1/4-inch
brass plug with a hex head. This
opening shall be located on the tank
wall, above the 85°C liquid level, on the
primary end above the primary terminal
chamber extension.

Transformer Anchor Beams

Transformer shall be supplied with two anchor
beams constructed per the Figures 6.14a,
6.14b, and 6.14c with the following
clarifications:

e Structural steel shall meet ASTM A-36

o Paint shall match tank paint. See Section
8.11b.
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8. Tank Construction, continued

8.12 Transformer Anchor Beams, continued

For shipment and storage, the anchor beams shall
be securely attached to each transformer tank, in a
vertical position to prevent the collection of water
and debris Each end of the anchor beams shall be
attached to the transformer via four 5/8-inch x 1-1/2-
inch welded-on stud bolts, nuts and washers. The
anchor beams shall be positioned and cushioned to
prevent damage the transformer finish. See Figure
8.12d.

Figure 8.12a, Beam plan view

Figure 8.12d, Transformer Anchor Beams

v 2"le— Transformer Width "W" 2“# 34" @ Holes
L 6" x 5" x 1/2" Stock, 11" Lon Y Typical
sraalld ’ 212 [ [P
2-1/4" -
P @l wexis.s |
3_.“2- :::::r._r::::::::::::::”::::: . 8"
* (1} n I
4 1" " {P
2-1/4" L = = ;
i Rl 17
SESEETZ g 1
Figure 8.12b, Beam elevation
Bar
Transformer Base Rail 1 2" x 14" x 7"
Transformer _/1— -_— _;I_ —_———— 3‘“ -— - d (Each El'ld)
Outline (Fins L - /
Included) Add stiffener plate at each P

transformer base rail if
dimension “L" exceeds 12 inches.

LA

1/4

”

N

L >

112° (Typical) ), <
74 Typical

Figure 8.12c, Stiffener Detail

Stiffener Rail
1/4" x 2-3/4" x 5-7/16"

h A

3/16
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9. Tests

9.1

9.2

9.3

9.4

9.5

9.6

9.7

General

All applicable tests shall be performed as
specified in IEEE C57.12.00 and in IEEE
C57.12.90.

Dielectric Tests

Dielectric tests shall be performed as specified
in IEEE C57.12.40, Sections 3.4, 6.2.4, and
6.2.5 and IEEE C57.12.90, Section 10.
Dielectric test levels shall be in accordance
with the levels specified in IEEE C57.12.00,
Section 5.10.

Tank and Enclosure Tests

Tests shall be performed as specified in IEEE
C57.12.40, Section 4 and IEEE C57.12.32.
Units shall be tested on a design basis with 7
psig negative for 30 seconds. Units shall be
tested on a routine basis with 7 psig for 6
hours. Any permanent deformation is a failure
and will be rejected.

Short Circuit Tests

Short circuit tests shall be performed as
specified in IEEE C57.12.90, Section 12 on a
design basis.

Audible Sound Levels

Audible sound levels for each unit shall be
according to the requirements of IEEE
C57.12.40 Section 3.6. Tests shall be
performed per IEEE C57.12.90, Section 13 on
a design basis.

Radio Influence Voltage Test

Radio influence voltage shall be according to
the requirements of NEMA TR-1, Section 0.03
and the table below.

Table 9.6
Maximum RIV,
H.V. Rating Test Voltage  microvolts
13 750 9.2 kv 250
26 400 17.4 kV 250
26 400Y/15242 17.4 kV 250

Load and No-Load Tests

Load and no-load loss measurements shall be
corrected to 85 degrees C and 20 degrees C,
respectively according to the requirements of
IEEE C57.12.00, Section 5.9 and shall comply
with [IEEE C57.12.90.

105

9.8 Polarization Index

9.9

9.10

A Polarization Index test shall be performed on
the high voltage windings to confirm moisture
level. This consists of comparing a 1000 V
megger test at minute one and later at minute
ten. The index shall be 1.2 or higher.

Documentation

Tests reports demonstrating conformance to all
tests completed shall be submitted in a single
electronic document.

All documentation shall be in English and use
customary inch-pound units.

Test Tag

A weatherproof test tag conforming to the
requirements of the Revised Code of
Washington RCW 19.29.010, Rule 5 shall be
firmly attached to each unit.

Tag shall read “THIS TRANSFORMER HAS
BEEN SUBJECTED TO AN INSULATION TEST
IN ACCORDANCE WITH THE
STANDARDIZED RULES OF IEEE/ANSI. THIS
TRANSFORMER HAS BEEN TESTED AT
RATED LINE VOLTAGE.”

Tag shall indicate:
o transformer serial number
» date on which the test was performed

* name of the person who performed
the test.

Figure 9.10, Test tag, example
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10. Design Changes

11.

Manufacturer shall inform Seattle City Light in
writing of all design changes that could affect the
transformer’s understood or published capabilities.

Shipping and Handling

Each transformer shall be supplied on its own
pallet.

11.1 Pallet Material

11.2

11.3

11.4

Pallet and all pallet accessories shall be
constructed of unpainted wood and suitable for
yard storage through all weather conditions.

Support

Pallet shall be 4 inches high to accommodate
lifting by both forklifts and pallet jacks.

The most central pallet stringer shall be
centered and a maximum of 7 inches wide to
insure picking by pallet jacks.

Orientation

Transformer shall be centered on pallet and
secured via its pad attachments.

Transformer shall be oriented on the pallet to
prevent transformer enclosure from coming into
contact with pallet moving equipment or
otherwise shall be enclosed by protective
devices to prevent damage.

Arrival Condition

Transformers may be delivered on enclosed,
covered, or flatbed trucks. If transformers are
delivered on flatbed trucks, they shall be side-
loaded. Because Washington State law
requires a 10 inch minimum side board when
driving a forklift or pallet jack onto the bed of a
truck or trailer, most flatbed trucks or trailers
must be side-loaded to ease off-loading.

Transformers shall be received by Seattle City
Light in clean condition.

12. Seattle City Light Process

121

Bid Process

Bid process details are available at
www. Seattle.gov.

Bid documentation shall be submitted with
details demonstrating conformance to this
standard. Submittal details shall be listed to
correspond with this standard’s section
formatting.

Any exceptions taken to the standard shall be
summarized in an attached letter, complete with
section numbering relating to this standard.
Requests for approved equal components must
be submitted with first bid documents; all
subsequent requests will be rejected.

106

12.2 Loss Factors

Load and no-load loss measurements shall be
corrected to 85°C and 20°C, respectively
according to the requirements of IEEE
C57.12.00, Section 5.9 and shall comply with
IEEE C57.12.90.

12.2a Load Loss

Load losses shall be assessed at
$1.30 per watt.

12.2b No-load Loss

No-load “core” losses shall be
assessed at $5.90 per watt.

12.2c Loss Assessment
Total Price ($) = Bid Price + Loss Total
Loss Total = Load Loss + No-load Loss
Load Loss = Losses (Watts) x $1.30
No-load Loss = Losses (Watts) x $5.90

The manufacturer will be assessed a
penalty for transformers delivered that
exceed the total loss value stated and
calculated on the bid proposal. The
penalty shall be the difference between
the total loss values delivered less the
total loss value in the bid proposal.

Individual transformers that exceed the
load loss and no-load loss testing
tolerances as stated in IEEE
C57.12.90, Section 9.3 may be
rejected and returned to the
manufacturer.

12.3 Bid Completion

Upon completion of the bid process, the
successful bidder shall submit in a single
electronic file the following:

o Transformer dimensions and spare
parts list

o Nameplate
e Loss data

¢ Instructional materials demonstrating
the proper installation, operation, and
maintenance of the equipment.

o Certified test data for each transformer
type bid and for every category listed in
IEEE C57.12.00, Section 8.6. Format
test data using numbering system
shown in IEEE C57.12.00, Section 8.6.
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12. Seattle City Light Process, continued

12.4 Inspection and Electrical Testing

Upon delivery, transformers will be inspected for
physical defects and conformance to this
standard.

Transformers will be tested electrically for Radio
Influence, losses and a small battery of other
tests.

If any transformer fails, the manufacturer will be
contacted and given the option to take back the
lot or take back the lot except the units that
passed during initial testing.

12.5 Guarantee

Any transformer 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 without cost to the City of Seattle.
Any defect discovered within this period shall
be corrected on all transformers furnished on
the order at the manufacturer's expense,
either by repair or replacement.

13. Issuance
Stock Unit: EA

14. Approved Manufacturers and Factories

Carte International  Winnipeg, Manitoba, Canada
Quality Switch Inc. Newton Falls, Ohio

15. References

Hanson, Brett; SCL Standards Engineer, subject
matter expert for 4370.00
(brett.hanson@seattle.gov)

SCL 0038.3; “Network Transformers — Subway
Type 13 kV and 26 kV” (canceled); Material
Standard
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PROTECTOR, SECONDARY NETWORK, TRANSFORMER-MOUNTED, SUBMERSIBLE

1. Scope
This specification is for three-phase, submersible, transformer-mounted, network protectors to be installed on a 60-
Hertz, 4-wire, solidly grounded neutral, 3-2-1 counterclockwise phase rotation system of 216Y/125 volts or
480Y/277 volts.

2. General

21 The network protectors furnished under this specification shall be complete with circuit breaker, operating
mechanism, and auxiliary apparatus. Network protector relays and fuses shall not be supplied with the
protectors but will be purchased separately.

2.2 The network protectors shall meet or exceed the applicable requirements of IEEE C57.12.44, 1994, except
as modified herein.

3. Ratings
The ratings shall be as shown below. Protector ratings and voltage will be specified in the requisition.

4. Construction

4.1 The protectors shall have bushings with copper spades that are NEMA standard drilling with 9/16-inch holes
on 1-3/4-inch centers for two-hole connectors. Side-to-side spacing for spades shall be 1-3/4 inches.

4.2 The interior of the protector housing shall be painted white.
4.3 The submersible enclosure door shall open a minimum of 160 degrees when hinged on either side.

5. Special Features
51 The network protectors shall be wired for counterclockwise phase rotation of 3-2-1.

5.2 A nominal 125-volt to neutral (ground) single-phase circuit shall be provided from the transformer side of the
breaker for external pilot lights. This 125-volt circuit may also be used for motor, control, or relay circuits as
required. The external pilot load will not exceed 100 watts at 125 volts.

53 Two spark plug insulated bushings shall be installed on the side of the enclosure for the installation of
external pilot lights.

5.4 Two stages (one "a" and one "b") on the auxiliary switch shall be wired for external pilot light control with a
common point of the two stages connected to the 125-volt source (Section 5.2) and the "a" and "b"
terminals connected to the spark plug bushings.

55 One "b" stage on the auxiliary switch will be wired in series between the network side of the breaker and the
spark plug bushing in the throat of the transformer by Seattle City Light. The manufacturer shall supply a
coil of wire of sufficient length to make this connection. One end of the coil shall be connected to the "b"
stage of the auxiliary switch.

5.6 All protectors shall have provisions for external trip and lockout circuits, including two normally closed
lockout terminals and two normally open trip terminals. Their external connections shall be made through a
submersible connector or connectors on the side of the case. The two external contacts for the lockout
circuit shall come jumpered outside the case. The protector shall be configured such that, when the trip
terminals are externally connected, the protector trips and, when the lockout terminals are externally
disconnected, the protector is locked out from closing. The external terminals of the waterproof
connector(s) shall be covered by a waterproof junction box with two-3/4 inch threaded taps and plugs, one
tap and plug located on the top of the junction box and the other tap and plug on the transformer side of the
box. The four trip and lockout terminals shall be labeled.

5.7 As described in IEEE C57.12.44 section 10.5.8 (except as noted), the protector enclosure shall be provided
with a grounding pad welded to the lower part of the protector side wall on the right side facing the protector
door (XO side of transformer). The grounding pad shall be 3/4-inches thick minimum.

5.8 The current transformer circuit shall be grounded on all type CM22 and 313NP protectors.

5.9 A 1/2" N.P.T. hole shall be provided in the lower part of the protector side wall.

5.10 Total network protector weight shall be shown on the nameplate.

5.11  Grade 5 or equivalent mounting bolts shall be included with the network protector.

Standards Coordinator Standards Supervisor Unit Director
Laura Vanderpool John Shipek Darnell Cola
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10.

Wiring Diagrams and Schematics

The wiring diagrams and schematics shall indicate counterclockwise phase rotation of 3-2-1.

Tests

The protector shall be completely assembled, adjusted, and operationally tested and ready for installation.

Data to be Supplied by Bidder

Each bidder shall submit with his proposal the data listed below. Product evaluation and conformance with
specifications will be determined strictly on the basis of information submitted. 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 specification.

mmoow>»

Outline drawings with overall dimensions.

Information concerning details of construction and operation.
Total weight of the unit.

Standard factory tests.

Schematic wiring diagrams.

Proposed changes, additions, or exceptions to this specification and the reasons for the departure.

Data to be Submitted by the Successful Bidder

The successful bidder shall supply the data listed below. The data shall be delivered to Seattle City Light, attention
Material Control, 3613 4th Avenue S., Seattle, Washington 98134-2207.

A

moow

Three copies of certified reports of all standard factory tests.

Three copies of detailed drawings showing construction and mounting dimensions.

Three copies of complete schematic and connection diagrams.

Three copies of complete maintenance and testing information including instruction books and diagrams.

A parts catalog, together with suggested stock of renewal parts for the number of protectors furnished.

Guarantee and Penalties

10.1

10.2

Any protector failing, due to defective design, material, and/or workmanship, within twelve months after
being energized or eighteen months after delivery, whichever comes first, shall be replaced or repaired
without cost to the City of Seattle City Light Department. Any defect in design, material, and/or construction
discovered within this period shall be corrected on all units furnished on this order, at the manufacturer's
expense, either by repair or replacement.

Upon delivery, all protectors will be tested and inspected. Protectors that fail to pass the tests will be
returned to the manufacturer. The cost of retesting protectors that have been returned to the manufacturer
for correction of defects will be charged to the manufacturer.

Reference specifications: ANSI C57.12.40 and IEEE C57.12.44.

Protector Rating Approved Manufacturers
Stock Number Volts Amps ®Cutler-Hammer ETI
336205 216Y/125 - 480Y/277 11875 Order by description 313NP
336207 216Y/125 - 480Y/277 2825 Order by description 313NP
334209 480Y/277 3500 Order by description 313NP

11875 ampere protectors shall be equipped with 800/1200/1600:5 multiple rated current transformers.

® Cutler-Hammer Protectors shall be type CMD or CM22 as specified on the purchase order.

SCL Material Standard 3322.0; “Secondary Network, Transformer-Mounted, Submersible” (renumbered to 4381.36

in October 2015.
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1. Scope

MODIFIED PROTECTOR, SECONDARY NETWORK
WALL-MOUNTED, SUBMERSIBLE

This specification is for three-phase, submersible, wall-mounted, network protectors for use as bus tie
disconnect switches on a 60-Hertz, 4-wire, solidly grounded neutral 3-2-1 counterclockwise phase
rotation system of either 216Y/125 volts or 480Y/277 volts.

2. General

21

The modified protectors shall be complete with circuit breaker, operating mechanism for manual
closing, auxiliary apparatus, and provisions for fuses. Removable copper links shall be supplied in
place of the fuses.

2.2  The modified protectors shall be provided with their normal rated current transformers, the
secondaries of which are connected to a terminal block and short-circuited with jumpers. The
current transformers will be used for remote monitoring.

2.3  The modified protectors shall meet or exceed the applicable requirements of the latest revision of
ANSI C57.12.44 except as modified herein.

3. Ratings

The ampere ratings shall be as shown below and will be specified in the purchase requisition. Any
modified protector shall be able to operate on either 216Y/125-volt or 480Y/277-volt systems by manual
operation of an internal selector switch.

4. Construction

4.1  The modified protectors shall be suitable for wall mounting without the removal of any external
housing components.

4.2  The modified protectors shall have threaded copper studs supplied for the line and load side. For
ratings 1,875 amperes or less, the studs shall be 1'%" in diameter, and for over 1,875 amperes the
studs shall be 3" in diameter.

4.3 The modified protectors shall have removable feet capable of supporting the weight of the
protector and providing 9" of clearance between the studs and the floor.

4.4  The interior of the modified protector housing shall be painted white.

4.5 The housing external ground provisions shall be located on the side near the bottom and shall
consist of an unpainted copper, copper-faced steel, or stainless steel pad 2" x 3%2" (50 mm x 89
mm) minimum, with two 2"-13 UNC tapped holes at 132" on centers and %" deep threads. The
tapped holes shall be filled with an oxide-inhibiting compound. The pad shall be oriented
vertically.

4.6 A 13/16” diameter mounting hole shall be provided at each corner of the protector. The mounting
holes shall be accessible from the front and not covered or blocked by the cable bushings or other
appurtenances.

Standards Coordinator Standards Supervisor Unit Director
Laura Vanderpool John Shipek Darnell Cola
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MODIFIED PROTECTOR, SECONDARY NETWORK
WALL-MOUNTED, SUBMERSIBLE

5. Special Features and Requirements

5.1

5.2

5.3

54
5.5

5.6

6. Tests

A nominal 125-volt to neutral (ground) single-phase circuit shall be provided from the line side of
the breaker for external pilot lights. This 125-volt circuit may also be used for relay circuits as
required. The external pilot load will not exceed 100 watts at 125 volts.

Two spark plug insulated bushings shall be installed on the side of the enclosure for the
installation of external pilot lights.

Two stages (one "a" and one "b") on the auxiliary switch shall be wired for external pilot light
control with a common point of the two stages connected to the 125-volt source (Section 5.1) and
the "a" and "b" terminals connected to the spark plug bushings.

A third stage on the auxiliary switch shall be a "b" contact wired to a terminal block.

All modified protectors shall have provisions for an external trip circuit requiring two external
connections. The external connections shall be made through a submersible connector or
connectors (spark plugs) on the side of the protector case and shall be enclosed by a waterproof
junction box. The top of the junction box shall have a 1/2” NTP threaded hole with a pipe plug
installed.

The nameplate shall show the weight of the network protector.

The modified protector shall be completely assembled, adjusted, and operationally tested and ready for
installation.

7. Datato be Supplied by Bidders

Each bidder shall submit with his proposal the data listed below. Product evaluation and conformance
with specifications will be determined strictly on the basis of information submitted. The drawings and
data furnished shall be in sufficient detail and clarity to enable making a complete and positive
comparison with the technical provisions of the specification.

(a)
(b)
(c)
(d)
(e)
(f)

Outline drawings with overall dimensions

Information concerning details of construction and operation

Total weight of the unit

Standard factory tests

Schematic wiring diagrams

Proposed changes, additions, or exceptions to this specification and the reasons for the departure

8. Datato be Submitted by the Successful Bidder

The successful bidder shall supply the data listed below. The data shall be delivered to Seattle City Light,
attention Network Distribution Engineering, 700 Fifth Avenue, Suite 3100, Seattle, WA 98104-5031.

(a)
(b)
(c)
(d)

(e)

Three copies of certified reports of all standard factory tests

Three copies of detailed drawings showing construction and mounting dimensions

Three copies of complete schematic and connection diagrams

Three copies of complete maintenance and testing information, including instruction books and
diagrams

A parts catalog with part numbers, together with a suggested stock of renewal parts for the
number of protectors furnished.
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MODIFIED PROTECTOR, SECONDARY NETWORK
WALL-MOUNTED, SUBMERSIBLE

9. Guarantee and Penalties

9.1 Any modified protector failing, due to defective design, material, and/or workmanship, within
twelve months after being energized or eighteen months after delivery, whichever comes first,
shall be replaced or repaired without cost to the City of Seattle Light Department. Any defect in
design, material, and/or construction discovered within this period shall be corrected on all units
furnished on that order, at the manufacturer's expense, either by repair or by replacement.

9.2  Upon delivery, all modified protectors will be tested and inspected. Modified protectors that fail to
pass the tests will be returned to the manufacturer. The cost of retesting modified protectors that
have been returned to the manufacturer for correction of defects will be charged to the

manufacturer.
Reference Specifications: ANSI C57.12.44, |atest revision
Protector Rating Approved Manufacturers
Cutler-Hammer
Stock Number Volts Amps Type Richards
480Y/277 .
335205 216Y/125 1875 CM-22 313NP Bus Tie
480Y/277 ]
335207 216Y/125 2825 CM-22 313NP Bus Tie
" 480Y/277 313NP-1875A-TS
335605 216Y/120 1875 - Dwg #MN120048
313NP-2825A-TS
. 480Y/277
335607 216Y/120 2825 - Dwg.il\:\l:n 120049

* Special top bushings — special project.

SCL Material Standard 3322.5; “Modified Protector, Secondary Network, Wall-Mounted, Submersible”
(renumbered to 4381.72 in October 2015)
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1. Scope
This standard provides the manufacturer requirements for underground, single-phase
specialty transformers and three-phase auto-transformers from 25 kVA to 225 kVA.
Seattle City Light (SCL) stock numbers are as listed in Tables 1.1 and 1.2.
Table 1.1. Single-Phase Specialty Transformers
High Voltage
kVA 125/216Y 277/480Y Low Voltage Taps
25 390001 390048 125/250 5
50 390002 390049 125/250 5
75 390050 125/250 5
100 390004 390051 125/250 3
167 390005 390055 125/250 0
Table 1.2. Three-Phase Auto-Transformers
High Voltage
kVA 480Y/277 Low Voltage Taps
30 391124 216Y/125 5
45 391130 216Y/125 5
75 391134 216Y/125 5
112.5 391138 216Y/125 5
150 391140 216Y/125 5
225 391146 216Y/125 5
Standards Coordinator Standards Supervisor Unit Director
Brett Hanson John Shipek Darnell Cola
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2. Application

This class of transformers is used in network areas and installed in underground vaults.
They are designed to be submerged under water continuously and are used to serve
existing homes and small businesses whose services still connect at 125/250 V. It is no
longer a standard practice to provide 125/250 V service for new buildings. As of this
publication, these units represent a small percentage of the transformers installed
annually in the SCL distribution system.

3. Industry Standards

Transformers shall meet the applicable requirements of the following industry standards:

Department of Energy 10 CFR Part 431; “Energy Efficiency Program for Certain
Commercial and Industrial Equipment”

IEEE C57.12.00-2010; “Standard General Requirements for Liquid-Immersed
Distribution, Power, and Regulating Transformers”

IEEE C57.12.20-2011; “Standard for Overhead Distribution Transformers, 500 kVA
and Smaller”

IEEE C57.12.23-2009; “Standard for Submersible Single-Phase Transformers: 167 kVA
and Smaller”

IEEE C57.12.24-2009; “Standard for Submersible Three-Phase Transformers, 3750 kVA
and Smaller

IEEE C57.12.28-2005; “Standard for Pad-Mounted Equipment — Enclosure Integrity”

IEEE C57.12.40-2011; “IEEE Standard for Secondary Network Transformers, Subway
and Vault Types (Liquid Immersed)”

IEEE C57.12.90-2010; “Standard Test Code for Liquid-Immersed Distribution, Power,
and Regulating Transformers”

IEEE C57.147-2008; “Guide for Acceptance and Maintenance of Natural Ester Fluids
in Transformers”

RCW 19.29.010, Rule 5 -2011; Revised Code of Washington, Rules for Test Tag
NEMA TR 1-1993 (R2000); “Transformers, Regulators, and Reactors”

There is currently no single industry standard for single-phase isolating transformers and
three-phase auto transformers connected to a network.

4. Guidance in Case of Conflict

Where conflict exists, requirements shall apply in the following order of precedence:

1. Seattle City Light purchase order (PO)

2. City of Seattle General Terms and Conditions
3. This material standard

4. Other industry standards.
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5. Ratings

5.1 Kilovolt-Ampere Ratings

Kilovolt-ampere ratings shall comply with the requirements of IEEE C57.12.23, Section
5.2. They shall be 25, 30, 45, 50, 75, 100, 112.5, 150, 167, or 225 kVA, or as specified on
the purchase requisition.

Kilovolt-ampere ratings shall be continuous and based on not exceeding an average
winding temperature rise of 55 °C.

The transformers shall have a temperature- rise insulation system of 65 °C.
5.2 Voltage Ratings
Voltage ratings shall be as follows or as specified on the purchase requisition.

125/216Y - 125/250 Volts
277/480Y - 125/250 Volts
480Y/277 - 216Y/125 Volts.

6. Construction
6.1 General

Transformers shall be constructed according to the requirements of IEEE C57.12.23 and
IEEE C57.12.24 with the clarifications below and in Figures 6.1a and 6.1b.

The BIL shall be 30 kV per IEEE C57.12.00, Table 4.

Polarity shall be additive.

Transformers shall be suitable for continuous submerged operation per

IEEE C57.12.24 Section 4.2.

Terminals and accessories shall be located as shown in Figures 6.1a and 6.1b.

Figure 6.1a. Single-Phase Specialty Transformer Showing Location of the
Terminals and Accessories
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6.2

6.3

6.4

Figure 6.1b. Three-Phase Transformer Showing Location of the Terminals
and Accessories

N

High-Voltage Terminals

Terminals shall be constructed according to the requirements of IEEE C57.12.23,
Section 7.2.3. All terminals shall be threaded stud type to facilitate spade replacement.
See Figure 6.2.

Figure 6.2. Threaded Terminal Stud

Low-Voltage Terminals

Taps

Terminals shall be constructed according to the requirements of IEEE C57.12.23, Section
7.2.3 with the clarifications listed below:

= All terminals shall be threaded stud type to facilitate secondary lead or spade
replacement. See Figure 6.2.

= Transformers shall be supplied with four low-voltage spades constructed according to
the requirements of IEEE C57.12.23 Figure 2.

A full-capacity de-energized tap changer shall be supplied and located as shown in
Figures 6.1a and 6.1b. Units shall be shipped with the tap changer set to the nominal tap.

Taps shall comply with requirements listed in Table 6.4. (Ideally, a transformer would
have five taps in 2.5-percent increments, but because this cannot be consistently
achieved in units of this design, the ranges described in this table are allowed.)
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6.5

6.6

6.7

6.8

Table 6.4. Taps

Allowed Taps
kVA Stock No. Small Step % Big Step % Number
25 390001 2.5-35 5-7 5
50 390002 2.5-35 5-7 5
100 390004 5-6 3
167 390005 4-6 0
25 390048 2.2-3.2 45-55 5
50 390049 2.2-3.2 4.5-5.5 5
75 390050 2.3-2.8 4.7-5.2 5
100 390051 2.3-2.8 4555 5
167 390055 4555 3
30 391124 2.3-2.8 4.6-5.1 5
45 391130 2.3-2.8 4.7-5.2 5
75 391134 2.2-3.2 4.7-5.2 5
112.5 391138 2.2-3.2 4.7-5.2 5
150 391140 2.3-2.8 4555 5
225 391146 2.3-2.8 4.7-5.2 5

The tap changer shall be accessible through a pipe nipple welded to the cover and
enclosed by a pipe cap. A tap position indicating plate shall be provided. A stainless-steel
tap changer wrench shall be provided in a holder mounted near the tap changer.

Figure 6.4. Tap Changer Access and Wrench

Py

Ligquid-Level Marking

Liquid-level indication shall be provided according to the requirements of
IEEE C57.12.23, Section 7.3.

Lifting Lugs

Lifting lugs shall be provided according to the requirements of IEEE C57.12.23,
Section 7.6.

Enclosure Integrity

The tank shall meet the integrity requirements of IEEE C57.12.40, Section 5.3 and
IEEE C57.12.32.

Polarity, Terminal Markings, and Angular Displacement

Polarity, terminal markings, and angular displacement shall be according to the
requirements of IEEE C57.12.23, Section 7.2. Primary terminals, secondary terminals,
and ground lugs shall be marked on the lid with letters at least one inch tall.
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6.9 Nameplate

6.10 KVA Rating

6.11 Fluid

6.12 Tank

A nameplate shall be provided that meets the requirements of IEEE C57.12.40, Section 9
and IEEE C57.12.00, Section 5.12 (Nameplate C for all kVA ratings) with the
following clarifications:

Nameplate shall be 300-series stainless steel and affixed to the transformer with
stainless steel or silicon bronze fasteners.

Class shall be KNAN.

BIL shall be listed.

Impedance shall be listed.

Tested X/R ratio shall be listed.

Total weight in pounds shall be indicated for each transformer.

Volume of insulating fluid shall be indicated in US gallons.

Vector diagram for three-phase transformers shall be included.

Tap voltages shall be listed.

Tank design pressures shall be listed to comply with Section 6.12 of this document.
The statement “CONTAINS LESS THAN 1PPM PCB AT TIME OF MANUFACTURE.”
shall appear on the nameplate.

Figure 6.9. Nameplate, PCB Statement

CONTAINS LESS THAN 1PPM PCB

AT TIME OF MANUFACTURE

The kVA rating shall be marked on the tank and comply with IEEE C57.12.20,
Section 7.3.5.

Natural ester insulating fluid complying with IEEE C57.147 shall be provided in the
transformer up to the liquid-level marking. Fluid shall be Cooper Envirotemp FR3. Each
transformer shall have a minimum five-inch-diameter label indicating the fluid brand.

The tank shall meet the requirements of IEEE C57.12.40, Section 5.2 and IEEE
C57.12.28.

Tank material: The tank shall be constructed of 304L stainless steel and comply with the
requirements of IEEE C57.12.40 Section 5.2.1 Subway Type.

Tank finish: The tank finish shall comply with IEEE C57.12.28 and be black if paint
is used.

Tank grounding: Single-phase transformer tank grounding shall comply with C57.12.23,
Section 7.6 except a total of three ground bosses and connectors shall be provided: two
on the tank wall near the primary terminals and one on the tank wall near the secondary
terminals. A removable ground strap, sized for the short-circuit rating of the transformer,
shall be provided and connected between the neutral terminals and the secondary
ground pad. See Figure 6.12a.
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6.13 Dimensions

Figure 6.12a. Single-Phase Ground Lug

The three-phase transformer tank grounding provision shall comply with IEEE C57.12.24,
Section 7.5.9 (b) with a two-hole pad near the low-voltage terminals. A removable ground
strap, sized for the short- circuit rating of the transformer, shall be provided and
connected between the neutral terminals and the secondary ground pad. See

Figure 6.12b. Two additional ground bosses and connectors that comply with C57.12.23,
Section 7.6, shall be provided: one on the tank wall near the primary terminals and one
on the tank wall near the secondary terminals. Unused tapped holes shall be coated with
oxide-inhibiting compound and plugged.

Figure 6.12b. Three-Phase Ground Terminal

Strength: The tank shall be designed to withstand negative and positive 7 psig as
specified in IEEE C57.12.24 Section 7.5.2. Each transformer shall be leak tested per
IEEE C57.12.24 Section 7.5.2.

Each unit including all accessories shall not exceed a maximum height of 60 inches.

Each unit including all accessories shall be capable of being lowered into both a
28- by 40-inch rectangular hatch and 40-inch-diameter round opening.

7. Tests
7.1 General
7.2 Dielectric Tests

All applicable tests shall be performed as specified in IEEE C57.12.00 and in
IEEE C57.12.90.

Dielectric tests shall be performed as specified in IEEE C57.12.23, Section 6.2 and IEEE
C57.12.90, Section 10. Dielectric test levels shall be in accordance with the levels
specified in IEEE C57.12.00, Section 5.10.
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7.3 Tank Design Tests

Tests shall be performed as specified in IEEE C57.12.23 Section 6.5. Units shall be
tested on a design basis with 7 psig negative for 30 seconds. Units shall be tested on a
routine basis with 7 psig positive for 6 hours. Any permanent deformation is a failure and
will be rejected.

7.4 Short-Circuit Tests

Short-circuit tests shall be performed as specified in IEEE C57.12.90, Section 12 on a
design basis.

7.5 Audible Sound Levels

Audible sound levels for each unit shall meet the requirements of NEMA TR-1, Section
0.05. Tests shall be performed on a design basis according to the requirements of
IEEE C57.12.90, Section 13.

7.6 Radio Influence Voltage Test

Radio influence voltage shall be tested according to the requirements of NEMA TR-1,
Section 0.03.

7.7 Load and No-Load Loss Tests

Load and no-load loss measurements shall be corrected to 85 degree C and 20 degree
C, respectively, according to the requirements of IEEE C57.12.00, Section 5.9, and shall
comply with IEEE C57.12.90.

7.8 Documentation

Tests reports demonstrating conformance to all tests completed shall be submitted in a
single electronic document.

All documentation shall be in English and use customary inch/pound units.
7.9 TestTag

A weatherproof test tag conforming to the requirements of the Revised Code of
Washington RCW 19.29.010, Rule 5 shall be firmly attached to each unit.

The tag shall read “THIS TRANSFORMER HAS BEEN SUBJECTED TO AN
INSULATION TEST IN ACCORDANCE WITH THE STANDARDIZED RULES OF
IEEE/ANSI. THIS TRANSFORMER HAS BEEN TESTED AT RATED LINE VOLTAGE.”

The tag shall indicate:

= Transformer serial number
= Date on which the test was performed
= Name of the person who performed the test.

Figure 7.9. Test tag example
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8. Design Changes

The manufacturer shall inform Seattle City Light in writing of all design changes that
could affect the transformer’s understood or published capabilities.

9. Shipping and Handling
Each transformer shall be supplied on its own pallet.
9.1 Pallet Material

The pallet and all pallet accessories shall be constructed of unpainted wood and suitable

for yard storage through all weather conditions.
9.2 Support
Pallet supplied shall accommodate lifting by both forklifts and pallet jacks:

= Pallet shall be minimum 4 inches tall.
= The most central pallet stringer shall be centered and a maximum of 7 inches wide.
= The bottom of each pallet shall be open or have 8-inch openings. See Figure 9.2.

Figure 9.2, Pallet

* 3

9.3 Orientation

The transformer shall be centered on the pallet and banded to the pallet through its lifting

lugs. The transformer shall be oriented on the pallet to prevent transformer accessories
(secondary terminals, support lugs, etc.) from coming into contact with pallet moving
equipment, or the accessories shall be enclosed by protective devices to

prevent damage.

9.4 Shipping and Arrival Condition

Transformers may be delivered on enclosed or covered flatbed trucks. If transformers are

delivered on flatbed trucks, they shall be side-loaded. Because Washington State law
requires a 10-inch minimum side board when driving a forklift or pallet jack onto the bed
of a truck or trailer, most flatbed trucks or trailers must be side-loaded to
facilitate offloading.

Transformers shall be received by Seattle City Light in clean condition.
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10. Seattle City Light Processes

10.1 Bid Process

10.2 Loss Factors

10.3 Bid Completion

Bid process details are available at www.Seattle.gov.

Bid documentation shall be submitted with details demonstrating conformance to this
standard. Bids shall be organized to correspond with the sections of this standard.

Any exceptions taken to the standard shall be summarized in an attached letter with
references to the numbers of affected sections in this standard. Requests for approved
equal components must be submitted with first bid documents; all subsequent requests
will be rejected.

Load and no-load loss measurements shall be performed according to the requirements
of Section 7.7.

Load Loss: Load losses shall be assessed at $2.60 per watt.
No-load Loss: No-load “core” losses shall be assessed at $5.90 per watt.
Loss Assessment:

Total Price ($) = Bid Price + Loss Total

Loss Total = Load Loss + No-load Loss

Load Loss = Losses (Watts) x $2.60

No-load Loss = Losses (Watts) x $5.90

The manufacturer will be assessed a penalty for transformers delivered that exceed the
total loss value stated and calculated on the bid proposal. The penalty shall be the
difference between the total loss values delivered less the total loss value in the

bid proposal.

Loss penalties will be calculated on the basis of the average tested losses of all
transformers of a given SCL stock code built to a given SCL purchase order.

Tolerances will be allowed in accordance with IEEE C57.12.00, Section 9.3, except,
tolerances shall apply to transformers of a given size and voltage; i.e., one line item.
Individual transformers that exceed these tolerances may be rejected and returned to
the manufacturer.

Upon completion of the bidding process, the successful bidder shall submit in a single
electronic file the following:

Transformer dimensions

Nameplate

Loss data

Instructional materials demonstrating the proper installation, operation, and
maintenance of the equipment

Certified test data for each transformer type bid and for every category listed in
IEEE C57.12.00, Section 8.7. Format test data using numbering system shown in
IEEE C57.12.00, Section 8.7.
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10.4 Inspection and Electrical Testing

10.5 Guarantee

Upon delivery, the transformers will be inspected for physical defects and conformance to
this standard.

The transformers will be tested electrically for radio influence voltage (per NEMA TR-1,
Section 7 at 1IMHz and 17.4kV, RIV not to exceed 100 microVolts), losses and a small
battery of other tests.

If any transformers fail, the manufacturer will be contacted and given the option to return
the lot or return the lot except the units that passed during initial testing.

Any transformer failing due to defective design, material, and/or workmanship within

12 months after being energized or 18 months after delivery, whichever period is shorter,
shall be repaired or replaced without cost to the City of Seattle. Any defect discovered
within this period shall be corrected on all transformers furnished on the order at the
manufacturer's expense, either by repair or replacement.

11. Issuance

Stock Unit: EA

12. Approved Manufacturers and Factories

Manufacturer Factory
Carte International Winnipeg, Manitoba, Canada

13. References

Hanson, Brett; SCL Standards Engineer; subject matter expert and originator of 4410.00
(brett.hanson@seattle.gov)

SCL Material Standard 0039.0 (canceled); “Specialty Transformer, Liquid-Immersed,
Submersible One-Phase and Three-Phase, 25 Through 225 kVA"
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OUTDOOR, SINGLE-PHASE, DRY-TYPE,
GENERAL PURPOSE AUTOTRANSFORMERS

3.0 kVA, Stock No. 391285

1.3 kVA, Stock No. 391286

1. Scope 3. Industry Standards

Transformers shall meet the applicable requirements
of the following industry standards:

This Material Standard details the manufacturer
requirements for 277-120 volt, single-phase, dry-

type, general purpose autotransformers up to 10 IEEE 259-1999° “Standard Test Procedure for
kVA and applies to the following Seattle City Light Evaluation of S;/stems of Insulation for Dry-Type

Stock Numbers: Specialty and General-Purpose Transformers”
NEMA ST 20-1992 (R1997); “Dry Type

ﬁltc?.Ck KVA Transformers for General Applications”
RCW 19.29.010, Rule 5 -2009; Revised Code
391286 13 of Washington, Rules for Test Tag
391285 3.0
4. Ratings
2. Application 4.1 Kilovolt-Ampere Ratings

This class of transformers is typically used in vaults Kilovolt-ampere ratings shall be 1.3 or 3 kVA, or as

and handholes to step down streetlight voltage in
order to serve light fixtures and receptacles in those
spaces. These units are also installed in select
streetlight bases in order to serve seasonal lighting
receptacles.

standards coordinator

Devyn Byrnes

standards manager

fw %
John Shipek Pamela S. Johnson
p—

specified on the purchase order.

Kilovolt-ampere ratings are continuous and are
based on not exceeding a 115 °C average winding
temperature rise.

unit di}:ector
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4. Ratings, continued

4.2

4.3

Voltage Ratings

The transformer voltage rating shall be 277-120
Volts, or as specified on the purchase order.

Temperature Rise and Insulation System

1.3 kVA shall have 185° C hottest spot insulation
system for 115° C average winding temperature
rise as specified in NEMA ST-20, Section 3.9.6.

3.0 kVA units shall have 220° C hottest spot
insulation system for 150° C average winding
temperature rise as specified in NEMA ST-20,
Section 3.9.7.

Primary/  Temp. Ins. Typical
Stock Secondary, Rise, Class, Weight
No. kVA  Volts °C °C Ibs
391286 1.3 277/ 115 185 18
120
391285 3.0 277/ 150 220 44
120

5. Construction

51

5.2

5.3

54

General

Transformers shall be according to the
requirements of NEMA ST-20.

Enclosure Integrity and Finish

For 1.3 kVA units, no enclosure is required. The
transformer shall be designed and constructed to
be installed in a cylindrical metal streetlight housing
9 inches long and 6 inches in diameter.

For all other transformers, the enclosure shall be in
accordance with NEMA ST-20, Section 3.3.3,
Outdoor Construction and in accordance with
Section 3.3.2, Corrosion Resistance.

Markings

Transformers shall be marked as specified in
NEMA ST-20, section 3.27, Autotransformer.

Terminals shall be marked according to the
requirements specified in NEMA ST-20, Section
3.29.

Nameplate

A stainless steel nameplate complete with
connection diagram shall be affixed to the outside
of the enclosure, using stainless steel fasteners.
The nameplate shall state all information in
accordance with NEMA ST-20, Section 3.25,
Nameplates.

125

5.5

6.1

6.2

6.3

6.4

6.5

A connection diagram shall be provided on the
nameplate as specified in figure 5.4, along with the
date of manufacture.

- 277V >

Hq HoX,

-—120V
X4

Figure 5.4, Connection Diagram

Grounding

The transformer enclosure shall be provided with a
suitable grounding terminal to provide for a full
current ground conductor. This terminal shall be
plainly labeled “G” or “GRD.”

. Tests

General

Electrical tests shall be made in accordance with the
latest revision of NEMA ST-20 and IEEE 259.

Routine Tests

Routine Tests outlined in NEMA ST-20 section 4,
table 4-1, shall be conducted on all transformers
before being purchased by Seattle City Light to
insure that design performance is maintained in
production.

Design Tests

Design Tests in accordance with NEMA ST-20,
section 4.1.2, shall be conducted on a sufficient
number of transformers to demonstrate compliance
with NEMA ST-20 and this Standard. These tests
need not be repeated unless the design of the
transformer has changed.

Audible Sound Levels

Audible sound levels for each unit shall not exceed
a maximum of 40dB according to the requirements
of NEMA ST-20, section 3.32. Audible Sound
Level tests shall be performed as outlined in NEMA
ST-20, section 4.2.10.

Insulation System Tests

All Transformer Insulation System Tests shall be
conducted in accordance with the latest revision of
IEEE 259.
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6. Tests, continued

6.6 Documentation

If requested, test reports demonstrating
conformance to all tests completed shall be
submitted in a single electronic document.

All documentation shall be in English and use
customary inch-pound units.

6.7 Test Tag

A weatherproof test tag conforming to the
requirements of the Revised Code of Washington
RCW 19.29.010, Rule 5 shall be firmly attached to
each unit.

Tag shall read “THIS TRANSFORMER HAS BEEN
SUBJECTED TO AN INSULATION TEST IN
ACCORDANCE WITH THE STANDARDIZED
RULES OF IEEE/ANSI. THIS TRANSFORMER
HAS BEEN TESTED AT RATED LINE VOLTAGE.”

Tag shall indicate:
o transformer serial number
e date on which the test was made
e name of the person who performed the test

| [
| |
| THIS TRANSFORMER HAS BEEN TESTED

AT RATED LINE VOLTAGE AND HAS
| SUCCESSFULLY PASSED ALL APPLICABLE

TESTS SPECIFIED BY ANSI & NEMA

CERTIFIED

APPROVED
o i AS NOTED
DATE OF TEST: & [2e f=5  BY:| TIERNEY ELECTRICAL MFG
TIERNEY ELECTRICAL MFG CO | SEATTLE, waA

! oDt Ll

|_D.lTE- - I

l SERIALNO: /50 9- 35

e

Figure 6.7, test tag

7. Shipping and Handling

Transformers shall be received by Seattle City Light in
clean condition.

8. Seattle City Light Processes

8.1 Bid Process

Bid process details are available at
www.Seattle.gov.

Bid documentation shall be submitted with details
demonstrating conformance to this standard.
Submittal details shall be listed to correspond with
this standard’s section formatting.

9.

10.

Any exceptions taken to the standard shall be
summarized in an attached letter, complete with
section numbering relating to this standard.
Requests for approved equal components must be
submitted with first bid documents; all subsequent
requests will be rejected.

8.2 Guarantee

Any transformer 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 without cost to the City of
Seattle. Any defect discovered within this period
shall be corrected on all transformers furnished on
the order at the manufacturer's expense, either by
repair or replacement.

Approved Manufacturer and Factory

Tierney Electric, Seattle, WA

Stock

No. kVA  Part/Catalog No

391286 1.3 AC1.3A-5V2H-CCO
391285 3.0 AC103A-5V2F80-SP
References

0039.2 (canceled); “Autotransformer, Dry-Type,
Outdoor Wall Mount, Single Phase, Through 10 kVA;”
Material Standard; SCL

053100-JS-1A; “Drawing” (3 kVA) Tierney Electrical
Mfg. Co.

5211-92-NK-1; “Drawing” (1.3 kVA) Tierney Electrical
Mfg. Co.

Hanson, Brett; SCL Standards Engineer; subject
matter expert and originator of 4470.00;
(brett.nanson@seattle.gov)

Byrnes, Devyn; SCL Standards student intern; subject
matter expert for 4470.00 (devyn.byrnes@seattle.gov)
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Transformer Insulating Mineral Oil

3

1. Scope

This standard details the manufacturer requirements for new transformer insulating
mineral oil. Seattle City Light purchases naphthenic, ASTM Type Il mineral oil with
Ditertiary Butyl Paracresol (DBPC) added to inhibit oxidation within the transformer.

This standard applies to Stock Number 753100.

2. Application

This oil is used to replace or supplement mineral oil in repaired or maintained distribution
transformers. As of this writing, only new Network transformers are purchased with
mineral oil. All other transformers are purchased with natural ester insulating fluids like
FR3.

3. Industry Standards

Standards Coordinator
Brett Hanson

Transformer insulating oil shall meet the applicable requirements of the following industry
standards:

ASTM D3487-09 - “Standard Specification for Mineral Insulating Oil Used in Electrical
Apparatus;” ASTM

Standards Supervisor Unit Director
John Shipek Darnell Cola
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4., Conflict

Where conflict exists, the following order of precedence shall apply:

Seattle City Light Purchase Order (PO)

Seattle City Light General Terms and Conditions
Seattle City Light detailed material standard
This material standard

ICEA publications

ASTM publications

Other industry standards.

NogkrwdpE

5. Purchase Order Information

Purchase Order will state the following minimum information:

Oil description

Seattle City Light material standard number including revision date
Seattle City Light stock number

Total order quantity

Price

Delivery date

Quantity per tanker.

6. Attributes

Oil shall be refined to exhibit the following attributes:

Electrical Property ASTM Standard Value

Dielectric breakdown- 0.10 inch gap D877 30kV, minimum
Dielectric breakdown- 1mm gap D1816 20kV, minimum
Dielectric breakdown- 2mm gap D1816 35kV, minimum
Liquid power factor- 25 degrees C D924 0.05%, maximum
Liquid power factor- 100 degrees C D924 0.3%, maximum
Gassing tendency D2300 negative

Chemical Properties

Aniline point D611 84 degrees C maximum
Corrosive sulfur D1275 passes

Acid number D974 0.015 mg KOH/g maximum
Moisture D1533 25ppm maximum

PCBs D4059 less than 1ppm maximum
Furanic compounds D5837 20 ppb maximum

Oxidation inhibitor

D2668 D4768

0.2-0.3% by weight

Physical Properties

Color D1500 0.5 maximum

Flash point D92 145 degrees C minimum

IFT D971 40 dynes/cm minimum

Pour point D97 -40 degrees C maximum
Viscosity D445 11 ¢St maximum at 40 degrees C
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Appearance D1524 clear and bright
Sludge free life Doble 80 hours, +/-8 hours
Power factor valued oxidation Doble passes
Sludge % at 72 hours D2440 0.1% maximum
Acid number at 72 hours D2440 0.3 maximum
Sludge % at 164 hours D2440 0.2% maximum
Acid number at 164 hours D2440 0.4 maximum
Rotating vessel D2112 220 minutes minimum

7. Design Changes

Manufacturer shall inform Seattle City Light in writing of all design changes that could
affect the product's understood or published attributes.

8. Packaging
Oil tankers shall be filled to prevent contamination during shipping and handling.
Individual tankers shall be legibly marked with:

Manufacturer's name

Manufacturer's catalog number

Product description

Seattle City Light's Stock Number

Seattle City Light's Purchase Order Number.

9. Documentation

9.1 General
Documentation shall be in English and use customary inch-pound units.
Documentation shall utilize common industry terminology and well-understood
abbreviations.

9.2 Bidder’s Data
Bidder shall identify all exceptions to Seattle City Light requirements with reference to the
requirement to which exception is taken; indicate if no exceptions taken.

9.3 Certified (Production) Test Reports
For each shipment a certified production test report (CTR) shall be emailed to:
standards.scl@seattle.gov.
Certified production test report shall include:

A unique certified test report number
Seattle City Light Purchase Order number
Manufacturer's name

Manufacturing plant location

Basic oil description

Manufacturer’s order number
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Shipping information or serial numbers and shipment volume
Test values for each shipment that demonstrate compliance with ASTM D3487 and
this standard including Section 6 Attributes

Supplier shall provide a certified production test report and follow the product evaluation
process per Section 10 of this material standard.

9.4 Plant QA Processes

Upon request, supplier shall provide information describing their plant’s quality assurance
processes.

10. Product Evaluation

Seattle City Light Quality Assurance and Standards will evaluate the certified production
test report for compliance.

Following the internal evaluation, Seattle City Light Material Control will inform the
supplier if oil shipment is in compliance, or not.

Upon receipt at Seattle City Light, the oil will be tested for dielectric strength in
accordance with the requirements of ASTM D1816.

Sampling for purposes of inspection and test shall be in accordance with ASTM D 117,
latest revision. A composite sample of not less than 5 gallons of oil shall be taken from
each lot.

For purposes of sampling, a lot shall consist of a manufacturer's batch. If the material
cannot be identified by batch, a lot shall consist of not more than 10,000 gallons of all
of the same grade offered for delivery at one time.

Inspection and Tests, as listed in Section 6, shall be conducted in accordance with the
applicable ASTM test method.

The supplier shall ensure that all inspection and tests required by this standard are
performed on each batch of insulating oil furnished.

All inspection and tests shall be the responsibility of the supplier and shall be
performed at its expense in a recognized laboratory. These test reports shall be
certified by an authorized representative of the laboratory conducting the tests.

The certified test report shall accompany the packing list.

11. Approved Manufacturers

Any supplier meeting the technical requirements of this document.

12. References
SCL 7531.0 Insulating Oil — Electrical Napthenic (canceled)
Half Century Transformer Maintenance, SD Myers 2010

Hanson, Brett; SCL Standards Engineer, originator and subject matter expert for
4487.00 (brett.hanson@seattle.gov)
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General

Switch, Air Break Disconnect
Vertical or Inverted Crossarm Mounting, 26 kV

(i

)~ LOADBUSTER HOOKS

This specification covers single-pole disconnect switches for use on overhead lines of a 15/26 kV distribution
system, and shall conform to the applicable requirements of ANSI C37.32, except as modified herein.

Design Requirements

The switch shall be designed for crossarm mounting in either vertical or inverted position.

The switch shall be designed with hooks for opening with the S & C Loadbuster tool, and the blade stop shall
be adjustable for 90° or 160° in the open position.

The insulator color shall be Sky Gray, ANSI #70.

The terminals shall be NEMA 2-hole pads.

Packaging

The switches shall be packaged in accordance with the manufacturer's commercial practice to ensure safe
delivery without damage, and shall be shipped completely assembled with insulators.

Stock Unit: each
Stock No. Item
250130 Switch

Standards Coordinator
Laura Vanderpool
n

v

Electrical Specifications

Minimum Nominal Switch Voltage
1.2 x 50 Impulse Withstand
Continuous Current Rating
Momentary Current Rating
3-Second Current Rating

Kearney Royal
127725L 19995

Standards Supervisor
John Shipek

Qrtdhid

25 kV

150 kV

600 amps
40,000 amps
25,000 amps

Unit Director
Darnell Cola

(o tl G4
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Seattle City Light

MATERIAL STANDARD

Handle Extension, 4 and 26 kV Switches

S5ne”

Iy
i

f

18 5/g" @ Holes
3/4" Square Nut, Run a 34" 12" R 3/16"x
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Stock # 254969: Coupling-Inner Switch Handle
- Wood Shaft Extension

Stock # 254970: Coupling, Switch Handle

Figure 2. Extension Couplings. Stock Unit: Pair

~ ~
! > = T —
254978 254969 254970 Wood Shaft 25496 254970

Figure 3. 4 & 26kV Switch Handle Extension Assembly

All metal parts shall be of the configuration and dimensions shown. They shall be made of steel that
conforms to ASTM A36 and shall be free of rough or uneven surfaces and edges. All parts shall be
galvanized after fabrication in accordance with ASTM A123.

Reference Specifications: ASTM A36 and ASTM A123.

In October 2015, this standard was renumbered from 2549.8 to 4500.35.

Standards Coordinator

Laura Vanderpool

Standards Supervisor Unit Director
John Shipek Darnell Cola
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OVERHEAD DISTRIBUTION SWITCH, 27 KV, GANG-OPERATED

1. Scope

This material standard covers the requirements for
27 kV, overhead, three-phase, gang-operated, load-
break switches and replacement interrupters.

This material standard applies to Seattle City Light
Stock Numbers:

Switch Interrupter  Shunt Kit
Stock Stock Stock Mounting
No No No Type Amps

250150 012119 013279 horizontal 600
250151 012119 013279 riser style 600
250152 012121 013280 horizontal 1200
250153 012121 013280 riser style 1200

Application

Overhead distribution switches are mounted on wood
poles to break or pick up load, loop, and line charging
current on Seattle City Light's 26.4 kV, looped radial
distribution system.

Horizontally-mounted (upright) switches are used for
sectionalizing feeders. Riser style switches are
installed on terminal poles.

standards coordinator

; John Shipek

Inertia switches purchased after March 2011 are
provided with interrupter shunts. This feature improves
a switch’s operability. 600A and 1200A shunt
interrupter upgrade kits are available as separate stock
items.

Industry Standards

Overhead distribution switches shall meet the
applicable requirements of the following industry
standards:

ASTM A153-2005 Standard Specification for Zinc
Coating (Hot Dip) on Iron and Steel Hardware

IEEE 1247-2005 — Interrupter Switches for
Alternating Current, Rated Above 1000 V

IEEE C37.32-2002 - High Voltage Switches, Bus
Supports, and Accessories Schedules of Preferred
Ratings, Construction Guidelines, and
Specifications

IEEE C37.34-1994 - Test Code for High-Voltage
Air Switches

IEEE C37.37-1996 - Loading Guide for AC High-
Voltage Air Switches (in Excess of 1000 V)

standards supervisor unit director

qd é l; (JohnShipek
L
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4. Requirements

41

4.2

4.3

General

Complete switch assembly shall be integrally
designed and produced. Manufacturer shall be
solely responsible for the performance of the basic
switch components as well as the complete
integrated assembly.

Switch Ratings

Switches shall be distribution class as defined by
IEEE C37.32.

Temperature rise tests shall be performed
according to IEEE C37.32.

600 and 1200 A switches shall have the following
electrical ratings:

Continuous Current, A, rms 600 1200
Voltage
Nominal, kV, rms 25 25
Maximum, kV, rms 27 27
Number of phases 3 3
Power frequency, Hz 60 60
Lightning-impulse withstand 170 170
voltage (BIL), kV, crest
Short-time (3 s) withstand 25 44
current, kA, rms symmetrical
Momentary (10 cycles) 40 70
withstand current, kA, rms
symmetrical
Allowable continuous current  DO6 DO6

class (ACCC) designation,
per IEEE C37.37

Interrupter Ratings
Interrupters shall be tested according to IEEE 1247.
Interrupters shall have the following electrical ratings:
Vacuum
Interrupter Expulsion Tube, Bottle,
Style A, rms A, rms
Load current 900 (at 23 kV) 1500
Parallel current 900 (at 5 kV) 1500
Cable charging 26 (at 27 kV) 600
Magnetizing current 2.7 (at 27 kV) 600

4.4 Construction

Switch shall be designed for installation on
wood poles with pole-top diameters ranging
from 8 to 14 inches in diameter.

Switch shall be capable of ice breaking
according to the requirements of IEEE C37.34,
section 10. Ice thickness for ice tests shall be
3/4 inches.

Switch mounting base shall consist of a unitized,
galvanized steel beam with three conductor dead-
ending brackets.

Switches rated 600 A continuous shall be provided
with two-hole terminal pads according to IEEE
C37.32, figure 1.

Switches rated 1200 A continuous shall be provided
with four-hole terminal pads according to IEEE
C37.32, figure 1.

Terminal pads shall be tinned copper, 99%
conductive with a maximum surface roughness of 32
micro inches, intended for use with aluminum or
bronze connectors.

Insulators shall be silicone rubber, post type, with 3-
inch bolt circles, meeting the applicable
requirements of ANSI/NEMA C29.9 for TR 208.

Lifting eyes or hoisting brackets shall be provided
and clearly identified to allow safe installation.

Switch shall be operated by means of a reciprocating
manual handle.

Vertical control rod shall incorporate square
fiberglass sections.

Switch shall be capable of being padlocked in both
the open and the closed positions.

Each switch shall be supplied with sufficient
operating mechanism, rods, guides, guide bearings,
and couplings to allow the operating handle to be
mounted (centerline of throw) 49 feet below the
centerline of the steel mounting base (arm).

The operating rod shall be a combination of
galvanized steel and square insulating fiberglass
rod to meet the following criteria:

The first 10 feet, which will be attached to the
operating handle, shall be galvanized steel
with a welded 3/8-inch diameter steel eyelet
with an open diameter of 1-1/2 inches and
pole mounted swing arm provision for
attaching a secondary operating rod padlock
in both the switch open and switch closed
positions.

The remaining upper sections (39 feet) shall
be ultraviolet-inhibited, 1-3/4-inch square
fiberglass tube with Nexus Veil coating.
Upper section BIL shall be 10,000 volts/inch
minimum.

A ground strap and connector shall be provided
for grounding the operating handle and lower
galvanized steel rod section.



Seattle City Light

MATERIAL STANDARD
Overhead Distribution Switch, 27 kV Gang-Operated

standard number: 4501 50

superseding: June 8, 2011
effective date: May 30, 2012
page: 3 of 6

4. Requirements, continued

4.4 Construction, continued

Switches rated 600 A continuous shall be
provided with a three-phase set of expulsion tube
interrupters.

Switches rated 1200 A continuous shall be
provided with a three-phase set of vacuum bottle
interrupters.

4.5 Quality

Switch shall be of high quality design and
construction providing safe and reliable operation
with minimal maintenance over the life of the
product.

5. Documentation

One set of installation instructions, operating
procedures, maintenance instructions, spare parts
list, and outline drawings shall be securely attached
to each switch in a waterproof, ultraviolet-light-
resistant envelope.

6. Testing

Test data that establishes compliance with the
requirements of the industry standards listed in
Section 3 of this material standard shall be provided
upon request.

7. Design Changes

Manufacturer shall inform Seattle City Light in writing
of all design changes that could affect the switch's
understood or published capabilities.

8. Marking

Switch crates shall be legibly and permanently
marked with:

Manufacturer's name

Manufacturer's catalog number

Product description

Equipment serial number

Seattle City Light's Stock Number

Seattle City Light's Purchase Order Number

Packages containing interrupters purchased
separately shall be legibly marked with:

Manufacturer's name
Manufacturer's catalog number
Product description

Seattle City Light's Stock Number
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9.

10.

11.

12.

Packaging

Each switch shall be packaged in its own crate and
delivered on its own pallet.

Pallet shall be designed for clearance and movement
by either pallet jack or forklift.

The two openings for the pallet jack or forklift shall
have a minimum vertical height of 4 inches and
horizontal width of 21 inches.

Crate and pallet, including slates, blocking, and
wedges, shall be unpainted wood

Interrupter sets supplied with a switch shall be
shipped uninstalled and packaged within the switch
crate.

Interrupters purchased separately shall be
individually package to prevent damage during
shipping, inside storage, and casual handling prior to
installation.

Shipping

Switches may be delivered on enclosed, covered, or
flatbed trucks. If switches are delivered on flatbed
truck, switches shall be side-loaded. Because
Washington State law requires a 10-inch minimum
side board when driving a forklift or pallet jack onto
the bed of a truck or trailer, most flatbed trucks or
trailers must be side-loaded to ease off-loading.

Issuance
Stock unit:
EA, switch
EA, replacement interrupter, single-pole

EA, interrupter shunt kit

References

ANSI/IEEE C37.71-2001; “Three-Phase, Manually
Operated Subsurface and Vault Load-Interrupting
Switches for Alternating-Current Systems”

ANSI/NEMA C29.9-1983 (R2002); “Wet-Process
Porcelain Insulators - Apparatus, Post Type”

Inertia 040930G; “High Voltage Switchgear &
Automation Equipment, Section 2, Overhead
Distribution Switches”; Inertia Engineering; Catalog
Number 040930G; May 2008

SCL 2501.5; “Load Break Switch, Three-Pole, Gang-
Operated for Wood Pole Mounting” (canceled); Material
Standard

Shipek, John; SCL Standards Engineer, originator and
subject matter expert and major revision for 4501.50
(john.shipek@seattle.gov)
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13.Approved Manufacturers
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13.2

13.3

Stock Number

Description

Manufacturer
Catalog Number

Main Drawing
Bill of Material

Stock Number
Description

Manufacturer

Catalog Number

Main Drawing
Bill of Material

Stock Number

Description

Manufacturer
Catalog Number

250150

Overhead distribution switch, horizontally-mounted, 600 A, with set of expulsion tube
interrupters

Inertia Engineering
L26SLSH-SCLS

where:

L =  LineBOSS Unitized Sidebreak Line Switch

2 =  25.8 kV voltage class

6 = 600 A current rating, ANSI 30 degree rise

S =  silicone rubber insulators

L = loadbreak Amprupter interrupters

S =  galvanized steel crossarm

H = horizontal upright mounting

SCLS = Seattle City Light special, reciprocating manual handle, 1-3/4-inch square

fiberglass control rod, interrupter shunts
9265-1S RO1
9265-1SB RO1

250151

Overhead distribution switch, riser style mounting, 600 A, with set of expulsion tube
interrupters

Inertia Engineering
L26SLSR-SCLS

where:

L =  LineBOSS Unitized Sidebreak Line Switch

2 =  25.8 kV voltage class

6 = 600 A current rating, ANSI 30 degree rise

S =  silicone rubber insulators

L = loadbreak Amprupter interrupters

S =  galvanized steel crossarm

R =  riser style mounting

SCLS =  Seattle City Light special, reciprocating manual handle, 1-3/4-inch square

fiberglass control rod, interrupter shunts
9265-3S RO1
9265-3SB RO1

012119

Replacement expulsion tube interrupter, single pole, for switches Stock Numbers 250150
and 250151 respectively

Inertia Engineering
162-1XH-1R
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13.Approved Manufacturers, continued

13.4 Stock Number

Description

Manufacturer

Catalog Number

Main Drawing
Bill of Material

13.5 Stock Number

Description

Manufacturer

Catalog Number

Main Drawing
Bill of Material

250152

Overhead distribution switch, horizontally-mounted, 1200 A, with set of vacuum bottle
interrupters

Inertia Engineering

L21SVSH-SCLS

where:

=  LineBOSS Unitized Sidebreak Line Switch
=  25.8 kV voltage class

= 1200 A current rating, ANSI 30 degree rise
silicone rubber insulators

= vacuum bottle interrupters

=  galvanized steel crossarm

I o < nu k= N
Il

= horizontal upright mounting

SCLS =  Seattle City Light special, reciprocating manual handle, 1-3/4-inch square
fiberglass control rod, interrupter shunts

9265-2S RO1
9265-2SB RO1

250153

Overhead distribution switch, riser style mounting, 1200 A, with set of vacuum bottle
interrupters

Inertia Engineering
L21SVSR-SCLS

where:

L =  LineBOSS Unitized Sidebreak Line Switch

2 =  25.8 kV voltage class

1 = 1200 A current rating, ANSI 30 degree rise

S = silicone rubber insulators

\% =  vacuum bottle interrupters

S =  galvanized steel crossarm

R =  riser style mounting

SCLS =  Seattle City Light special, reciprocating manual handle, 1-3/4-inch square

fiberglass control rod, interrupter shunts
9265-4S RO1
9265-4SB R0O1
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13.Approved Manufacturers, continued

13.6

13.7

13.8

Stock Number
Description
Manufacturer

Catalog Number

Stock Number
Description

Application

Manufacturer

Catalog Number

Stock Number
Description

Application

Manufacturer

Catalog Number

012121

Replacement interrupter, single pole, for switches Stock Numbers 250152 and 250153
Inertia Engineering

6220-12

013279
600 A interrupter shunt kit

Upgrade 600 A Inertia switches (Stock Numbers 250150 and 250151) that were not
originally provided with interrupter shunt accessory. Only one kit is required per three-
phase switch.

Inertia Engineering
6255-3A

013280
1200 A interrupter shunt kit

Upgrade 1200 A Inertia switches (Stock Numbers 250152 and 250153) that were not
originally provided with interrupter shunt accessory. Only one kit is required per three-
phase switch.

Inertia Engineering
6255-3A-12
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29 kV, THREE-PHASE, OVERHEAD, SCADA-CONTROLLED
DISTRIBUTION SWITCHGEAR SYSTEMS

1. Scope

This material standard applies to 29 kV, three-phase,
overhead, SCADA-controlled, distribution switchgear
systems. SCADA stands for supervisory control and data
acquisition.

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

Stock
Number Description

012658 Remote supervisory controlled
(capable), load interrupter switch,
upright

012697 Remote supervisory controlled
(IntelliTeam capable), load interrupter
switch, upright

013250 Remote supervisory controlled
((IntelliTeam capable), load interrupter
switch, vertical

012663 Control unit with SCADA-Mate switch
software

012698  Control unit with IntelliTeam Il system
software

013272 Control unit with IntelliTeam SG
system software

A complete system (at one site) includes two major
components: a switch and a control unit that provides
an interface between the switch and the master-station
computer or peer-to-peer communication with distributed
intelligence.

Switches and control units are assigned individual Stock
Numbers. Different configurations of the same basic
switch and control unit are available for overhead URD
application.

standards coordinator

standards supervisor

q : Jén Shipek q John Shipek
139

The purpose of this standard is threefold:

1) Promote standardization of equipment and
SCADA protocol within the overhead distribution
system.

2

~

Make available a reliable family of SCADA-
controlled switchgear and control components
that reduces O&M expenses by sharing common
training requirements and operational work
practices.

Facilitate ordering by providing a cross-
reference between Seattle City Light's Stock
Number, common applications, and the
manufacturer’s catalog numbers.

3

~

. Application

Switchgear is intended for use on three-phase, 26.4 kV,
4-wire, solidly grounded, wye-connected, 60 Hz
systems.

Not all switches are compatible with all control units.
Some control units can only accommodate basic Scada-
Mate software, while other control units are designed to
utilize S&C's IntelliTeam Restoration System software.

A Scada-Mate switch with a control unit provisioned with
basic Scada-Mate software provides SCADA
functionality to a system dispatcher.

A Scada-Mate switch with a control unit provisioned with
IntelliTeam Restoration System software makes it
possible to isolate a fault and restore service (to all but
the faulted section of line) without the intervention of a
system dispatcher. SCADA functionality is supported,
but not required. Multiple switches are required to create
a useful system.

In January of 2011, S&C Electric transitioned from Model
5802 automatic switch controllers operating IntelliTeam
Il software to Model 6801 automatic switch controllers
operating IntelliTeam SG (Smart Grid) software.

For a short time in 2009, switches were purchased with
grade-level, manual swing-handles to allow one person
operation without requiring a bucket truck. This
capability is no longer being specified due to lack of
room on the pole.

For more information, distribution engineers are
encouraged to consult S&C Electric's extensive on-line
library.

unit director

(Dot 64

Darnell Cola
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3. Industry Standards

Except as modified by this standard, switchgear shall
meet the applicable requirements of the latest
revisions of:
IEEE C37.30 - Standard Requirements for High-
Voltage Switches
ANSI/IEEE C37.32 - High Voltage Air Switches, Bus
Supports, and Switch Accessories - Schedules of
Preferred Ratings Manufacturing Specifications, and
Application Guide
IEEE C37.34 - Standard Test Code for High-Voltage
Air Switches

4. Construction
4.1 General

Switch and control unit shall be integrally
designed and produced. Manufacturer shall be
solely responsible for the performance of the
switch and control unit components as well as
the complete integrated assembly.

All components of the switch and control unit
shall be factory assembled and tested.

4.2 Design Changes

Manufacturer shall inform Seattle City Light in
writing of all design changes that could affect the
switch or control unit’'s understood or published
capabilities.

4.3 Quality

Switch and control units shall be of high quality
design and construction providing safe and
reliable operation with minimal maintenance over
the life of the product.

4.4 Switch Ratings

Switchgear shall have the following basic
electrical ratings:

Maximum voltage 29 kV, rms
Number of phases 3-phase
Power frequency 60 Hz
Lightning-impulse 150 kV, crest
withstand voltage (BIL)

Continuous current 600 A, rms
Short-time (1 s) 16 kA, rms
withstand current symmetrical

Momentary (10 cycles) 25 kA, rms
withstand current asymmetrical

Switch shall be designed for wood pole
mounting.
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Documentation

One instruction book shall be securely attached to
each switch in a waterproof, ultraviolet-light-
resistant envelope. Alternatively, one instruction
book may be placed inside the control unit cabinet.

Packaging

Each switch shall be packaged in its own crate and
delivered on its own pallet.

Each control unit shall be packaged in its own crate
and delivered on a pallet.

Pallet shall be designed for clearance and
movement by either pallet jack or forklift.

The two openings for the pallet jack or forklift shall
have a minimum vertical height of 4 inches and
horizontal width of 21 inches.

Crate and pallet, including slats, blocking, and
wedges, shall be unpainted wood.

Marking

The outside of each crate shall be permanently and
clearly marked with manufacturer’'s name or symbol,
Seattle City Light's purchase order number, Seattle
City Light's Stock Number, and manufacturer’s
equipment serial number.

Shipping

Product may be delivered on enclosed, covered, or
flatbed trucks. If switches or control units are
delivered on a flatbed truck, product shall be side-
loaded.

Because Washington State law requires a 10 inch
minimum side board when driving a forklift or pallet
jack onto the bed of a truck or trailer, most flatbed
trucks or trailers must be side-loaded to ease off-
loading.
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9. Detailed Requirements - Switches

9.1 Remote Supervisory Controlled (Capable), Load Interrupter Switch

Stock Number: 012658

Application: For monitoring, serving, and remote supervisory control of the overhead distribution system.
Compatible with control units provisioned with basic S&C Scada-Mate switch software. Control unit is a separate
Stock Number.

Because this specific configuration has three-phase voltage sensing on both jaw side and hinge side of switch
(suffix -E33), it cannot be combined with an IntelliTeam provisioned control unit.

The requirements for this switch were derived from S&C Descriptive Bulletin 768-30, dated September 24, 2001,
S&C Specification Bulletin 768-31, dated April 20, 2009, and S&C Photo Sheet 768-710, dated December 20,
1999. Refer to 768-30, 768-31, and 768-710 for more information.

Manufacturer: S&C Electric
Type: Scada-Mate
Catalog Number: 148213R2-A1-G35-E33
Where:
148213R2 = Upright, extra mounting-pole clearance, with manual, non-electrical opening and closing
capability
Al = Wildlife protection
G35 = Shielded control cable in liquid-tight flexible metal-wiring conduit, 35-foot length
E33 = Three-phase voltage sensing on both jaw side and hinge side of switch

Photo:

Stock Unit: EA
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9 Detailed Requirements — Switches, continued

9.2 Remote Supervisory Controlled (IntelliTeam Restoration System Capable), Load Interrupter Switch

Stock Number: 012697

Application: For monitoring, serving, remote supervisory control, and automatic restoration of the overhead
distribution system. Compatible with control units provisioned with S&C IntelliTeam Restoration System software.
Control unit is a separate Stock Number.

The requirements for this switch were derived from S&C Descriptive Bulletin 768-30, dated September 24, 2001,
S&C Specification Bulletin 768-31, dated April 20, 2009, and S&C Photo Sheet 768-710, dated December 20,
1999. Refer to 768-30, 768-31, and 768-710 for more information.

Manufacturer: S&C Electric
Type: Scada-Mate
Catalog Number: 148213R2-A1-G35-E3
Where:
148213R2 = Upright, extra mounting-pole clearance, manual, non-electrical opening and closing capability
Al = Wildlife protection
G35 = Shielded control cable in liquid-tight flexible metal-wiring conduit, 35-foot length
E3 = Three-phase voltage sensing on jaw side of switch

Photo:
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Stock Unit: EA
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9 Detailed Requirements — Switches, continued

9.3 Remote Supervisory Controlled (IntelliTeam Restoration System Capable), Load Interrupter Switch

Stock Number: 013250

Application: For monitoring, serving, remote supervisory control, and automatic restoration of the overhead
distribution system. Compatible with control units provisioned with S&C IntelliTeam Restoration System software.
Control unit is a separate Stock Number.

This switch has a special application for feeder transitions between overhead and underground.

The requirements for this switch were derived from S&C Descriptive Bulletin 768-30, dated September 24, 2001,
S&C Specification Bulletin 768-31, dated April 20, 2009, and S&C Photo Sheet 768-710, dated December 20,
1999. Refer to 768-30, 768-31, and 768-710 for more information.

Manufacturer: S&C Electric
Type: Scada-Mate
Catalog Number: 148313R2-H-A1-G35-E3
Where:
148313R2 = Vertical, manual, non-electrical opening and closing capability
H = High-speed operating mechanism
A1l = Wildlife protection
G35 = Shielded control cable in liquid-tight flexible metal-wiring conduit, 35-foot length
E3 = Three-phase voltage sensing on jaw side of switch

Photo:

Stock Unit: EA

143



Seattle City Light standard number: 450155

MATERIAL STANDARD superseding: January 8, 2010

29 kV, Three-Phase, Overhead, Scada-Controlled, Distribution effective date: June 8, 2011
Switchgear Systems page: 6 of 9

10. Detailed Requirements - Control Units

10.1 Control Unit with Scada-Mate Switch Software

Stock Number: 012663

Application: For monitoring, serving, and remote supervisory control of the overhead distribution system.
Switch is a separate Stock Number.

Stock Number 012663 is no longer purchased but remains active to allow units removed from service to be
returned to inventory.

This specific control unit cannot accommodate IntelliTeam software.

The requirements for this control unit were derived from S&C Descriptive Bulletin 768-30, dated September 24,
2001, S&C Specification Bulletin 768-31, dated August 29, 2005, and from the factory direct. Refer to 768-30,
768-31, and the factory for more information.

Manufacturer: S&C Electric
Type: EnergyLine 5800 Series Automatic Switch Control
Catalog Number: 5801-F01-G1-JB1-K2-P0-Rxx-R98-W2
Where:
5801 = Model 5801 automatic switch control base package
FO1 = For use with S&C Scada-Mate switch
G1 = With Scada-Mate switch software
JB1 = Pole mounting, in padlockable corrosion-resistant aluminum enclosure, 18" W x 24" H x 9-1/2" D
K2 = Six voltage sensor/six current sensor configuration
PO = DNP 3.0 protocol
Rxx = H&L fiber-optic transceiver
R98 = Communication device installed by S&C
W2 = Control from power sensors

Photo:

Stock Unit: EA
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10. Detailed Requirements - Control Units, continued

10.2 Control Unit with IntelliTeam Il System Software

Stock Number: 012698

Application: For monitoring, serving, remote supervisory control, and automatic restoration of the overhead
distribution system. Switch is a separate Stock Number.

Stock Number 012698 is no longer purchased and has been replaced by Stock Number 013272. Stock Number
012698 remains active to allow units removed from service to be returned to inventory.

The requirements for this control unit were derived from S&C Descriptive Bulletin 768-30, dated September 24,
2001, S&C Specification Bulletin 768-31, dated August 29, 2005, and from the factory direct. Refer to 768-30,
768-31, and the factory for more information.

Manufacturer: S&C Electric
Type: EnergyLine 5800 Series Automatic Switch Control
Catalog Number: 5801-F01-H7-JB1-K1-P0-R79-R98-W2
Where:
5801 = Model 5801 automatic switch control base package
FO1 = For use with S&C Scada-Mate switch
H7 = With IntelliTeam Il System software
JB1 = Pole mounting, in padlockable corrosion-resistant aluminum enclosure, 18" W x 24" H x 9-1/2" D
K1 = Three voltage sensor/three current sensor configuration
PO = DNP 3.0 protocol
R79 = H&L fiber-optic transceiver
R98 = Communication device installed by S&C
W2 = Control from power sensors

I
Photo: l.‘- f
~ A i

Stock Unit: EA
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10. Detailed Requirements - Control Units, continued

10.3 Control Unit with IntelliTeam SG System Software

Stock Number: 013272

Application: For monitoring, serving, remote supervisory control, and automatic restoration of the overhead
distribution system. Switch is a separate Stock Number.

The requirements for this control unit were derived from S&C Descriptive Bulletin 1045-30, dated January 24,
2011, S&C Specification Bulletin 1045-31, dated September 20, 2010, and from the factory direct. Refer to
1045-30, 1045-31, and the factory for more information.

Manufacturer: S&C Electric
Type: 6800 Series Automatic Switch Control
Catalog Number: 6801-F01-H9-JB1-K1-P0-R79-R98-W2
Where:
6801 = 6800 automatic switch control base package, 100 to 140 Vac, 50/60 Hz
FO1 = For use with S&C Scada-Mate switch
H9 = With IntelliTeam SG System software
JB1 = Pole mounting, in padlockable corrosion-resistant aluminum enclosure, 18" W x 24" H x 9-1/2" D
K1 = Three voltage sensor/three current sensor input configuration
PO = DNP 3.0 protocol
R79 = H&L fiber-optic transceiver
R98 = Communication device installed by S&C
W2 = Control from power sensors

Photo:

Stock Unit: EA
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11.
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1044-34; “InteliTEAM SG Automatic Restoration
System, Descriptive Bulletin 1044-34"; dated January
17, 2011

1045-30; “S&C 6801 Automatic Switch Control for
Outdoor Pole-Mounted Gear, Descriptive Bulletin 1045-
30"; dated January 24, 2011

1045-31; “S&C 6800 Series Automatic Switch Controls,
Specification Bulletin 1045-31"; dated September 20,
2010

2501.55 (renumbered to 4501.55); “29 kV, Three-
Phase, Overhead, Scada-Controlled, Distribution
Switchgear Systems”; Material Standard; SCL

768-30; “Scada-Mate Switching Systems, Outdoor
Distribution, 14.5 kV through 34.5 kV*; S&C Descriptive
Bulletin, dated September 24, 2001
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Standard Number: 450 1 . 61

Seattle City Light Superseding: June 24, 2013

MATERIAL STANDARD EffectivePDa%tg:: (1)<(:)tfoger8, 2015

15.5 kV, Three-phase, SF6, Multi-purpose Switchgear,
Manually Controlled

1. Scope
This standard covers 15.5 kV, three-phase, SF6-insulated, multi-purpose, manually
controlled switchgear and related accessories.
This standard applies to the following Seattle City Light (SCL) stock numbers:
Remote Low-Pressure Alarm
Contacts (R-12 feature)
# of Ways Style Yes No Section
2 Wet 013384 - 10.1
3 Wet 013345 013148° 10.2
4 Wet 013346 013149% 10.3
Note:
a. No purchase
The remote, portable motor operator associated with this switchgear is described in
Section 11.
Standards Coordinator Standards Supervisor Unit Director
John Shipek John Shipek Darnell Cola
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2. Application

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

All switches are provided with viewing windows to observe open gaps, ground positions,
ground bus, and fault trip indicators (if so equipped).

Refer to SCL 9202.17 for detailed application information.

3. Industry Standards

Except as modified by this standard, switchgear shall meet the applicable requirements
of the latest revisions of:

IEEE 386 - Standard for Separable Insulated Connector Systems for Power Distribution
Systems above 600 V

IEEE C37.74 — Standard Requirements for Subsurface, Vault, and Padmounted
Load-Interrupter Switchgear and Fused Load-Interrupter Switchgear for Alternating
Current Systems up to 38 kV

4. Construction
4.1 General

The switchgear assembly shall be integrally designed and produced by the manufacturer
of the individual switch components. The manufacturer shall be solely responsible for the
performance of the individual switch components as well as the assembly.

Padmount style switch cabinets shall be sized to accommodate the use of S&C Electric
portable (remote) motor operators.

All switchgear components shall be factory assembled and tested.

4.2 Design Changes

The manufacturer shall inform SCL in writing of all design changes that could affect the
understood or published capabilities of the switchgear.

4.3 Quality

Switchgear design and construction shall be of high quality and provide safe and reliable
operation with minimal maintenance over the life of the product.
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4.4 Switch Ratings

Switchgear shall have the following basic electrical ratings:

Maximum voltage 15.5 kV, rms

Number of phases 3

Power frequency 60 Hz

Lightning-impulse withstand voltage (BIL) 95 kV, crest

Short-time (1 s) withstand current 25 kA, rms symmetrical
Momentary (10 cycles) withstand current 40 kA, rms asymmetrical

5. Nameplate

Each switch shall be provided with a nameplate that meets the requirements of IEEE
C37.71.

Each switch shall be provided with a label that states the amount of SF6 gas (in pounds)
contained within the unit’s tank.

6. Documentation

One instruction book shall be securely attached to each switch in an ultraviolet
light-resistant envelope.

Provision shall be made for SCL to obtain PDF files of all relevant, switch-specific
documentation, such as:

Installation instructions

Operation and maintenance instructions
Outline drawings

Wiring and schematic drawings

7. Packaging
Each switch shall be packaged in its own crate and delivered on its own pallet.
The pallet shall be compatible with either a pallet jack or forklift.
The two openings for the pallet jack or forklift shall have a minimum height of 4 in and
width of 21 in.
The crate and pallet, including slats, blocking, and wedges, shall be unpainted wood.
The outside of each crate shall be permanently and clearly marked with:
Manufacturer name or symbol
Seattle City Light purchase order number
Seattle City Light stock number
Manufacturer equipment serial number
8. Shipping

Switches may be delivered on enclosed, covered, or flatbed trucks. If switches are
delivered on a flatbed truck, switches shall be side-loaded. Because Washington State
law requires a 10-in minimum side board when driving a forklift or pallet jack onto the bed
of a truck or trailer, most flatbed trucks or trailers must be side-loaded to ease off-loading.

9. Issuance

Stock Unit: EA
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10. Detailed Requirements
10.1 2-Way, Wet Vault Style

Stock No.
013384

where:

210 =

R12 =

S&C Electric Co. Vista Switch Catalog No.
852102-M1-V4-L2-0-R12

25 kA rms symmetrical short-circuit rating

Two-way, one load interrupting way, zero fault interrupting ways
15.5 kV voltage rating, maximum

600 A bushings (without studs) at all terminals

Wet vault mounted style. Includes stainless steel tank and
submersible wiring and control housings.

Potential indication with test feature with provision for low-voltage
phasing

Two-hole ground pad, one per way, located below bushings or
bushing wells (in lieu of standard one ground pad per tank)

Remote low-pressure alarm — includes internal contact for remote
low-pressure indication, with wiring to outside of tank

Figure 10.1. 2-Way, Wet Vault Style Switch

N
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10.2 3-Way, Wet Vault Style

a. No purchase

S&C Electric Co. Vista Switch Catalog No.
853302-M1-V4-L2-0-R12
853302-M1-V4-L2-O

25 kA rms symmetrical short-circuit rating

Three-way, three load interrupting ways, zero fault interrupting
ways

15.5 kV voltage rating, maximum
600 A bushings (without studs) at all terminals

Wet vault mounted style. Includes stainless steel tank and
submersible wiring and control housings.

Potential indication with test feature with provision for low-
voltage phasing

Two-hole ground pad, one per way, located below bushings or
bushing wells (in lieu of standard one ground pad per tank)

Remote low-pressure alarm — includes internal contact for
remote low-pressure indication, with wiring to outside of tank

Figure 10.2. 3-Way, Wet Vault Style Switch

£/
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10.3 4-Way, Wet Vault Style

Stock No.

013346
013149°

where:

Note:

a. No purchase

R12 =

S&C Electric Co. Vista Switch Catalog No.
854402-M1-V4-L2-0-R12
854402-M1-V4-L2-O

25 kA rms symmetrical short-circuit rating

Four-way, four load interrupting ways, zero fault interrupting
ways

15.5 kV voltage rating, maximum
600 A bushings (without studs) at all terminals

Wet vault mounted style. Includes stainless steel tank and
submersible wiring and control housings.

Potential indication with test feature with provision for low-
voltage phasing

Two-hole ground pad, one per way, located below bushings or
bushing wells (in lieu of standard one ground pad per tank)

Remote low-pressure alarm — includes internal contact for
remote low-pressure indication, with wiring to outside of tank

Figure 10.3. 4-Way, Wet Vault Style Switch

£/

£/

£/

£/
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11. Accessories
11.1 Remote (Portable) Motor Operator

Stock No.  S&C Electric Co. Catalog No. Description

None® 38323R1 Remote (portable) motor operator. Kit includes
carrying case and 50-ft cable with remote control.

Note:
a. Obtain from Tool Room

Figure 11a. Remote (Portable) Motor Operator

Figure 11b. 50-ft Cable with Remote Control
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11.2 Anchor Bracket

Stock No.  S&C Electric Co. Catalog No. Description

013710 CD-1720 Anchor bracket with single slotted hole for 5/8-in
anchor bolt. Used to secure PMH- and Vista-type
switchgear to concrete pads or floors when original
brackets are missing.

Figure 11.2. Anchor Bracket

12. References
SCL Design Standard 9202.17; “Vista Switch Application Guide”

13. Sources

S&C 681-31; Vista Underground Distribution Switchgear, Specification Bulletin, October
29, 2007; S&C Electric Company

Shetab, Muneer; SCL Standards Engineer and subject matter expert for 4501.61
(muneer.shetab@seattle.gov)

Shipek, John; SCL Standards Supervisor, subject matter expert, and originator of
4501.61 (john.shipek@seattle.gov)
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Seattle City Light Superseding: August 13, 2013

MATERIAL STANDARD EffectivePDa%tg:: (1)<(:)tfof§r8, 2015

29 kV, Three-phase, SF6, Multi-purpose Switchgear,
Manually Controlled

1. Scope
This standard covers 29 kV, three-phase, SF6-insulated, multi-purpose, manually
controlled switchgear and related accessories.
This standard applies to the following Seattle City Light (SCL) stock numbers:

Fault Interrupting Load Interrupting
Remote Low-Pressure Alarm
Contacts (R-12 feature)

# of Ways Style Yes No Section
2 Padmount 012673 - - 10.1
2 Padmount - - 013490 10.2
3 Padmount - - 012846 10.3
3 Wet - 013347 012707% 10.4
4 Wet - - 012748 10.5
5 Padmount - - 012709 10.6
5 Wet - - 012706 10.7
6 Padmount - - 012708 10.8
6 Wet - - 012705 10.9
Note:
a. No purchase
The overcurrent control adapter cables associated with this switchgear are described in
Section 11.

Standards Coordinator Standards Supervisor Unit Director

John Shipek John Shipek Darnell Cola
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2. Application

This switchgear is intended for use on 26.4 kV, 4-wire, three-phase, 60 Hz, solidly
grounded, wye-connected systems where the available fault current is less than
25 kA rms symmetrical.

All switches are provided with viewing windows to observe open gaps, ground positions,
ground bus, and fault trip indicators (if so equipped).

Refer to SCL 9202.17 for detailed application information.

3.

Industry Standards

Except as modified by this standard, switchgear shall meet the applicable requirements
of the latest revisions of:

IEEE C37.112; Standard Inverse-Time Characteristic Equations for Overcurrent Relays

IEEE 386; Standard for Separable Insulated Connector Systems for Power Distribution
Systems above 600 V

IEEE C57.12.28; Switchgear & Transformers — Pad Mounted Equipment Enclosure
Integrity

IEEE C37.74 — Standard Requirements for Subsurface, Vault, and Padmounted
Load-Interrupter Switchgear and Fused Load-Interrupter Switchgear for Alternating
Current Systems up to 38 kV

IEC 298; Appendix AA — 1 - 52 kV A.C. Metal Enclosed Switchgear and Controlgear

4. Construction

4.1

4.2

4.3

General

The switchgear assembly shall be integrally designed and produced by the manufacturer
of the individual switch components. Manufacturer shall be solely responsible for the
performance of the individual switch components as well as the assembly.

Padmount-style switch cabinets shall be sized to accommodate the use of S&C Electric
portable (remote) motor operators.

All switchgear components shall be factory assembled and tested.
Design Changes

The manufacturer shall inform SCL in writing of all design changes that could affect the
understood or published capabilities of the switchgear.

Quality

Switchgear design and construction shall be high quality and provide safe and reliable
operation with minimal maintenance over the life of the product.
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4.4 Switch Ratings

Switchgear shall have the following basic electrical ratings:

Maximum voltage 29 kV, rms

Number of phases 3

Power frequency 60 Hz

Lightning-impulse withstand voltage (BIL) 125 kV, crest

Short-time (1 s) withstand current 25 kA, rms symmetrical
Momentary (10 cycles) withstand current 40 kA, rms asymmetrical

5. Nameplate

Each switch shall be provided with a nameplate that meets the requirements of IEEE
C37.74.

Each switch shall be provided with a label that states the amount of SF6 gas (in pounds)
contained within the unit's tank.

6. Documentation

One instruction book shall be securely attached to each switch in an ultraviolet
light-resistant envelope.

Provision shall be made for SCL to obtain PDF files of all relevant, switch-specific
documentation, such as the following:

Installation instructions

Operation and maintenance instructions
Outline drawings

Wiring and schematic drawings

7. Packaging
Each switch shall be packaged in its own crate and delivered on its own pallet.
The pallet shall be compatible with either a pallet jack or forklift.
The two openings for the pallet jack or forklift shall have a minimum height of 4 in and
width of 21 in.
Crate and pallet, including slats, blocking, and wedges, shall be unpainted wood.
The outside of each crate shall be permanently and clearly marked with:
Manufacturer name or symbol
Seattle City Light purchase order number
Seattle City Light stock number
Manufacturer equipment serial number
8. Shipping

Switches may be delivered on enclosed, covered, or flatbed trucks. If switches are
delivered on flatbed truck, switches shall be side-loaded. Because Washington State law
requires a 10-in minimum side board when driving a forklift or pallet jack onto the bed of a
truck or trailer, most flatbed trucks or trailers must be side-loaded to ease off-loading.

9. Issuance

Stock Unit: EA
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10. Detailed Requirements

10.1 2-Way, Padmount Style, Fault Interrupting Switch

Stock No. S&C Electric Co. Vista Switch Catalog No.
012673 852113-L.2-M1-0-P12-R31-S101 with one TA-3153
where:

85 = 25 kA rms symmetrical short-circuit rating
211 = Two-way, one load interrupting way, one fault interrupting way
= 29 kV voltage rating, maximum
L2 = Potential indication with test feature with provision for low-voltage
phasing
M1 = 600 A bushings without studs, at load-interrupter switch and bus
terminals

O = Two-hole ground pad, one per way, located below bushings or
bushing wells (in lieu of standard one ground pad per tank)
P12 = Pad-mounted style, two-way unit, stainless steel outer enclosure,
olive green finish

R31 = External trip provisions, allows three-pole tripping of single-pole or
three-pole fault interrupters via trip signal from a remote location
or an external relay in addition to standard overcurrent control

TA-3153 = Overcurrent control adapter cable accessory for field
programming of overcurrent control, USB style

S101 = 6 inch stainless steel base spacer to accommodate Portable
Motor Operators

Figure 10.1. 2-Way, Padmount Style, Fault Interrupting Switch

SN
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10.2 2-Way, Padmount Style, Load Interrupting Switch

Stock No. S&C Electric Co. Vista Switch Catalog No.
013490 852103-M1-P12-L2-0-R2-S102
where:

85 =25 kA rms symmetrical short-circuit rating
210 = Two-way, one load interrupting way, zero fault interrupting ways
= 29 kV voltage rating, maximum
M1 = 600 A bushings (without studs) at all terminals

P12 = Pad-mounted style, stainless steel outer enclosure and
low-voltage compartment, olive green finish
L2 = Potential indication with test feature with provision for
low-voltage phasing
O = Two-hole ground pad, one per way, located below bushings or
bushing wells (in lieu of standard one ground pad per tank)

R2 = Remote low-pressure alarm includes internal contact for remote
low-pressure indication with wiring to outside of tank. Wires are
terminated in an enclosure furnished with a terminal block for
customer connections.

S102 = 6 inch stainless steel base spacer to accommodate Portable
Motor Operators

Figure 10.2. 2-Way, Padmount Style, Load Interrupting Switch
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10.3 3-Way, Padmount Style, Load Interrupting Switch

Stock No. S&C Electric Co. Vista Switch Catalog No.
012846 853303-M1-P14-L2-O-S105
where:

85 = 25 kA rms symmetrical short-circuit rating

330 = Three-way, three load interrupting ways, zero fault interrupting
ways

= 29 kV voltage rating, maximum
M1 = 600 A bushings (without studs) at all terminals

P14 = Pad-mounted style, stainless steel outer enclosure and low-
voltage compartment, olive green finish

L2 = Potential indication with test feature with provision for
low-voltage phasing

O = Two-hole ground pad, one per way, located below bushings or
bushing wells (in lieu of standard one ground pad per tank)

S105 = 6 inch stainless steel base spacer to accommodate Portable
Motor Operators

Figure 10.3. 3-Way, Padmount Style, Load Interrupting Switch
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10.4 3-Way, Wet Vault Style, Load Interrupting Switch

Stock No. S&C Electric Co. Vista Switch Catalog No.
013347 853303-M1-V4-L2-0-R12

012707% 853303-M1-V4-L2-0

where:

85 =25 kA rms symmetrical short-circuit rating

330 = Three-way, three load interrupting ways, zero fault interrupting
ways

3= 29 kV voltage rating, maximum
M1 = 600 A bushings (without studs) at all terminals

V4 = Wet vault mounted style. Includes stainless steel tank and
submersible wiring and control housings.

L2 = Potential indication with test feature with provision for low-
voltage phasing

O = Two-hole ground pad, one per way, located below bushings or
bushing wells (in lieu of standard one ground pad per tank)

R12 = Remote low-pressure alarm. Includes internal contact for remote
low-pressure indication, with wiring to outside of tank

Note:
a. No purchase

Figure 10.4. 3-Way, Wet Vault Style, Load Interrupting Switch
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10.5 4-Way, Wet Vault Style, Load Interrupting Switch

Stock No.
012748

where:

S&C Electric Co. Vista Switch Catalog No.
854403-M1-V4-L2-0O

25 kA rms symmetrical short-circuit rating

Four-way, four load interrupting ways, zero fault interrupting
ways

29 kV voltage rating, maximum
600 A bushings (without studs) at all terminals

Wet vault mounted style. Includes stainless steel tank and
submersible wiring and control housings.

Potential indication with test feature with provision for low-
voltage phasing

Two-hole ground pad, one per way, located below bushings or
bushing wells (in lieu of standard one ground pad per tank)

Figure 10.5. 4-Way, Wet Vault Style, Load Interrupting Switch
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10.6 5-Way, Padmount Style, Load Interrupting Switch

Stock No. S&C Electric Co. Vista Switch Catalog No.
012709 855503-M1-P16-L2-0-S103
where:

85 = 25 kA rms symmetrical short-circuit rating
550 = Five-way, five load interrupting ways, zero fault interrupting ways
= 29 kV voltage rating, maximum

M1 = 600 A bushings (without studs) at all terminals

p16 = Pad-mounted style, stainless steel outer enclosure and low-
voltage compartment, olive green finish

L2 = Potential indication with test feature with provision for low-
voltage phasing

O = Two-hole ground pad, one per way, located below bushings or
bushing wells (in lieu of standard one ground pad per tank)

S103 = 6 inch stainless steel base spacer to accommodate Portable
Motor Operators

Figure 10.6. 5-Way, Padmount Style, Load Interrupting Switch
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10.7 5-Way, Wet Vault Style, Load Interrupting Switch

Stock No. S&C Electric Co. Vista Switch Catalog No.
012706 855503-M1-V4-L2-0
where:

85 = 25 kA rms symmetrical short-circuit rating
550 = Five-way, five load interrupting ways, zero fault interrupting ways
= 29 kV voltage rating, maximum
M1 = 600 A bushings (without studs) at all terminals

V4 = Wet vault mounted style. Includes stainless steel tank,
submersible wiring and control housings

L2 = Potential indication with test feature with provision for
low-voltage phasing

O = Two-hole ground pad, one per way, located below bushings or
bushing wells (in lieu of standard one ground pad per tank)

Figure 10.7. 5-Way, Wet Vault Style, Load Interrupting Switch

_L-/ r/ r/ r/ .l_-/

165



Standard Number: 4501 . 65

Seattle City Light Superseding: June 24, 2013
MATERIAL STANDARD Effective Date: October 8, 2015
29 kV, Three-phase, SF6, Multi-purpose Switchgear, Manually Controlled Page: 11 of 13

10.8 6-Way, Padmount Style, Load Interrupting Switch

Stock No. S&C Electric Co. Vista Switch Catalog No.
012708 856603-M1-P16-L2-0-S101
where:

85 = 25 kA rms symmetrical short-circuit rating
660 = Six-way, six load interrupting ways, zero fault interrupting ways
= 29 kV voltage rating, maximum
M1 = 600 A bushings (without studs) at all terminals

p16 = Pad-mounted style, stainless steel outer enclosure and
low-voltage compartment, olive green finish
L2 = Potential indication with test feature with provision for
low-voltage phasing
O = Two-hole ground pad, one per way, located below bushings or
bushing wells (in lieu of standard one ground pad per tank)

S101 = 6 inch stainless steel base spacer to accommodate Portable
Motor Operators

Figure 10.8. 6-Way, Padmount Style, Load Interrupting Switch

i/ 5) 5) 5/ ) 5/

166



Standard Number: 4501 . 65

Seattle City Light Superseding: June 24, 2013
MATERIAL STANDARD Effective Date: October 8, 2015
29 kV, Three-phase, SF6, Multi-purpose Switchgear, Manually Controlled Page: 12 of 13

10.9 6-Way, Wet Vault Style, Load Interrupting Switch

Stock No. S&C Electric Co. Vista Switch Catalog No.
012705 856603-M1-V4-L2-0O
where:

85 = 25 kA rms symmetrical short-circuit rating
660 = Six-way, six load interrupting ways, zero fault interrupting ways
= 29 kV voltage rating, maximum
M1 = 600 A bushings (without studs) at all terminals

V4 = Wet vault mounted style. Includes stainless steel tank,
submersible wiring and control housings

L2 = Potential indication with test feature with provision for
low-voltage phasing

O = Two-hole ground pad, one per way, located below bushings or
bushing wells (in lieu of standard one ground pad per tank)

Figure 10.9. 6-Way, Wet Vault Style, Load Interrupting Switch
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11. Accessories

11.1 Overcurrent Control Adapter Cable, 9 Pin Style

Stock No.  S&C Electric Co. Catalog No. Description

one - vercurrent control aagapter cable wi -pin
None? TA-2367 ) t control adapt ble with 9-pi
connectors

Note:
a. Obtain from Relay Group

11.2 Overcurrent Control Adapter Cable, USB Style

Stock No.  S&C Electric Co. Catalog No. Description

None® TA-3153 Overcurrent control adapter cable with USB
connectors

Note:
a. Obtain from Relay Group

12. References
SCL Design Standard 9202.17; “Vista Switch Application Guide”

13. Sources

S&C 681-31; Vista Underground Distribution Switchgear, Specification Bulletin, October
29, 2007; S&C Electric Company

SCL Material Standard 2501.65 (canceled); “29 kV, Three-Phase, SF6, Multi-Purpose,
Distribution Switchgear, Manually Controlled”

Shetab, Muneer; SCL Standards Engineer and subject matter expert for 4501.65
(muneer.shetab@seattle.gov)

Shipek, John; SCL Standards Supervisor, subject matter expert, and originator of
4501.65 (john.shipek@seattle.gov)
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29 kV, Three-Phase, SF6, Multi-Purpose, Switchgear
Remote Supervisory (Capable)

1. Scope

This standard covers 29 kV, three-phase, SF6-insulated, multi-purpose, remote

supervisory (capable) switchgear and related accessories.

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

Automated Switch Controls and Fiber Optic Transceiver

Pedestal LVE

Wall Mount LVE

Padmount LVE

# of Provision Provision Provision
Ways Style Included Only Included Only Included Only Section
3 Wet 012704 013246 013725 013726 - - 10.1
4 Wet 012885 013247 013727 013697 - - 10.2
5 Wet 012703 013248 013728 013698 - - 10.3
5 Padmount — - - - 012711% 013244 10.4
6 Wet 012695 013249 013729 013696 - - 10.5
6 Padmount — - - - 012710  013245% 10.6
6 Padmount — - - - 013730° 10.6
Notes:
a. LVE is configured right-handed
b. LVE is configured left-handed
Accessories

Stock No.  Description Section
013348 Portable remote control 11.1
013350 Control cable, 50 ft 11.2
013743 Motor control battery pack (white jacketed) 11.3
013744 5802 control battery pack (black case) 114

Standards Coordinator Standards Supervisor Unit Director

John Shipek John Shipek Darnell Cola
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2. Application

This switchgear is intended for use on 26.4 kV, 4-wire, three-phase, 60 Hz, solidly
grounded, wye-connected systems where the available fault current is less than 25 kA
rms symmetrical.

All switches are provided with viewing windows to observe open gaps, ground positions,
ground bus, and fault trip indicators (if so equipped).

Switchgear is not furnished with batteries. Batteries are ordered as separate stock
numbers.

See SCL 9202.17 for detailed application information.

3.

Industry Standards

Except as modified by this standard, switchgear shall meet the applicable requirements
of the latest revisions of:

C37.74; |IEEE Standard Requirements for Subsurface, Vault, and Padmounted
Load-Interrupter Switchgear and Fused Load-Interrupter Switchgear for Alternating
Current Systems up to 38 kV

IEEE C57.12.28; Pad-Mounted Equipment—Enclosure Integrity
IEC 298; Appendix AA — 1 - 52 kV A.C. Metal Enclosed Switchgear and Controlgear
IEEE C37.112; Standard Inverse-Time Characteristic Equations for Overcurrent Relays

IEEE 386; Standard for Separable Insulated Connector Systems for Power Distribution
Systems above 600 V

4. Construction

4.1

General

The switchgear assembly shall be integrally designed and produced by the manufacturer
of the individual switch components. The manufacturer shall be solely responsible for the
performance of the individual switch components as well as the assembly.

All switchgear components shall be factory assembled and tested.

For padmount-style switches, the manufacturer's standard configuration is to permanently
mount the LVE to the right-hand side of switch enclosure (when facing the operation side
of the switch). See Figure 4.1. An LVE is also determined to be right-handed if it is
mounted to the switch enclosure next to the last way, for example, Way 6 for a Vista 660
or Way 4 for a Vista 440. Unless specified otherwise, LVEs will be configured
right-handed.

Switchgear shall be furnished without motor control or 5802 control battery packs.

For the purpose of this standard the control module designations 5802 and 6802 are
used interchangeably.

Battery connection wiring shall be color coded (red for positive, black for negative) or
identified by some other durable means.
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4.2 Design Changes

4.3 Quality

4.4 Switch Ratings

Figure 4.1. Padmount Switch with Right-hand LVE

Bushing / EIbow Side

1
/

s

Way Way Way Way Way Way LVE -

1 2 3 4 5 6 N
\
I

Operation Side

Pedestal type LVEs are installed on an included 12-in high skirt.

The manufacturer shall inform SCL in writing of all design changes that could affect the
understood or published capabilities of the switchgear.

Switchgear design and construction shall be high quality and provide safe and reliable
operation with minimal maintenance over the life of the product.

Switchgear shall have the following basic electrical ratings:

Maximum voltage 29 kV, rms

Number of phases 3

Power frequency 60 Hz
Lightning-impulse withstand voltage (BIL) 125 kV, crest
Short-time (1 s) withstand current 25 kA, rms symmetrical

Momentary (10 cycles) withstand current 40 kA, rms asymmetrical

5. Nameplate

Each switch shall be provided with a nameplate that meets the requirements of IEEE
C37.74.

Each switch shall be provided with a label that states the amount of SF6 gas (in pounds)
contained within the unit’s tank.

6. Documentation

One instruction book shall be securely attached to each switch in an ultraviolet
light-resistant envelope.

The manufacturer shall supply PDF files of all relevant, switch-specific documentation,
such as:

Installation instructions

Operation and maintenance instructions
Outline drawings

Wiring and schematic drawings
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7. Packaging

Each switch shall be packaged in its own crate and delivered on its own pallet.
The pallet shall be compatible with either a pallet jack or forklift.

The two openings for the pallet jack or forklift shall have a minimum height of 4 in and
width of 21 in.

Crate and pallet, including slates, blocking, and wedges, shall be unpainted wood.
The outside of each crate shall be permanently and clearly marked with:

Manufacturer name or symbol

SCL purchase order number

SCL stock number

Manufacturer equipment serial number

8. Shipping
8.1 Switches and Low Voltage Enclosures (LVES)
Switches and LVEs may be delivered on enclosed, covered, or flatbed trucks.

Switches and LVEs delivered on a flatbed truck shall be side-loaded. Because
Washington State law requires a 10-in minimum side board when driving a forklift or
pallet jack onto the bed of a truck or trailer, most flatbed trucks or trailers must be
side-loaded to ease off-loading.

8.2 Batteries
Battery packs shall be shipped fully charged.

Each battery pack shall be individually packaged to prevent damage during shipping,
inside storage, and handling prior to use.

Each battery pack shall be marked with:

S&C Electric

Motor Control Battery Pack (aka Vista Battery Assembly) or 5802 Control Battery Pack
(aka Remote Supervisory Battery Pack) as appropriate

Date of last charge

Each battery pack shipping container shall be marked with:

S&C Electric
Product description
SCL purchase order number

9. Issuance
Stock Unit: EA
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10. Detailed Requirements

10.1 3-Way, Wet Vault Style Switch
Stock No.

S&C Electric Co. Vista Switch Catalog No.

012704
013246
013725
013726

where:

86 =

330 =

3=
AlA2A3 =
B1B2B3 =
D1D2D3 =
E=

G=

J45 =

R12 =

S101 =

S103 =

S104 =

863303-A1A2A3-B1B2B3-D1D2D3-E-G-J45-L2-M1-V4-0-R12-S101
863303-A1A2A3-B1B2B3-D1D2D3-E-G-J45-L2-M1-V4-0-R12-S103
863303-A1A2A3-B1B2B3-D1D2D3-E-G-J45-L2-M1-V4-O-R12-S104
863303-A1A2A3-B1B2B3-D1D2D3-E-G-J45-L2-M1-V4-0-R12-S105

25 kA rms symmetrical short-circuit rating

Three-way, three load interrupting ways, zero fault interrupting ways

29 kV voltage rating, maximum

Motor operator package on all three ways

Three-phase current sensing on all three ways

Three-phase line-to-ground voltage sensing on each of three ways (1, 2, and 3)
Stainless steel LVE, olive green finish

Ground position push button control

Submersible control cable that connects switch to LVE, 45 ft length (in place of standard 25
ft length)

Potential indication with test feature with provision for low-voltage phasing
600 A bushings (without studs) at all terminals

Wet vault mounted style. Includes stainless steel tank, submersible wiring, and submersible
control cable for attachment to LVE.

Two-hole ground pad, one per way, located below bushings or bushing wells (in lieu of
standard one ground pad per tank)

Remote low-pressure alarm, with wires terminated in LVE that is furnished with a terminal
block for customer connections

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to the 5802
automated switch control(s) with provision for temporary disconnection when testing motor
operators. Connections shall be waterproof for submersible application.

LVE: special 48-in tall pedestal version includes an appropriate quantity of automatic switch
control units to accommodate all motor operators. Includes one H&L single-mode, fiber optic
transceiver. Includes remote low pressure alarm LED indicator, supplied with
open-close-ground switch control.

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to a terminal strip
in the LVE for future connection to automated switch control(s) with provision for temporary
disconnection when testing motor operators. Connections shall be waterproof for
submersible application.

LVE: special 48-in tall pedestal version with space for future mounting of automatic switch
control units to accommodate all motor operators. Includes space for future mounting of one
transceiver. Includes remote low-pressure alarm LED indicator supplied with
open-close-ground switch control. Enclosure includes a plate that is drilled and wired to
accommodate future mountings.

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to the 5802
automated switch control(s) with provision for temporary disconnection when testing motor
operators. Connections shall be waterproof for submersible application.

LVE: 36-in tall wall-mount version includes appropriate quantity of automatic switch control
units to accommaodate all motor operators. Includes one H&L single-mode, fiber optic
transceiver. Includes remote low pressure alarm LED indicator, supplied with
open-close-ground switch control.
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S105 = Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to a terminal strip
in the LVE for future connection to automated switch control(s) with provision for temporary
disconnection when testing motor operators. Connections shall be waterproof for
submersible application.

LVE: 36-in tall wall-mount version with space for future mounting of automatic switch control
units to accommodate all motor operators. Includes space for future mounting of one
transceiver. Includes remote low-pressure alarm LED indicator supplied with
open-close-ground switch control. Enclosure includes a plate that is drilled and wired to
accommodate future mountings.

Fig. 10.1. 3-Way, Wet Vault Style Switch

£t/ £/ £/
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10.2 4-Way, Wet Vault Style Switch

Stock No.

S&C Electric Co. Vista Switch Catalog No.

012885
013247
013727
013697

where:

86 =
440 =
3=

A1A2A3A4 =
B1B2B3B4 =
D1D2D3D4 =

E=
G=
J4s =

S102 =

S100 =

864403- A1A2A3A4-B1B2B3B4-D1D2D3D4-E-G-J45-L2-M1-V4-R12-O-S103
864403- A1A2A3A4-B1B2B3B4-D1D2D3D4-E-G-J45-L2-M1-V4-R12-0-S102
864403- A1A2A3A4-B1B2B3B4-D1D2D3D4-E-G-J45-L.2-M1-V4-R12-0-S100
864403- A1A2A3A4-B1B2B3B4-D1D2D3D4-E-G-J45-L2-M1-V4-R12-0-S101

25 kA rms symmetrical short-circuit rating

Four-way, four load interrupting ways, zero fault interrupting ways

29 kV voltage rating, maximum

Motor operator package on all four ways

Three-phase current sensing on all four ways

Three-phase line-to-ground voltage sensing on each of four ways (1, 2, 3, and 4)
Stainless steel LVE, olive green finish

Ground position push button control

Submersible control cable that connects switch to LVE, 45-ft length (in place of standard
25-ft length)

Potential indication with test feature with provision for low-voltage phasing
600 A bushings (without studs) at all terminals

Wet vault mounted style. Includes stainless steel tank, submersible wiring, and
submersible control cable for attachment to LVE.

Remote low-pressure alarm, with wires terminated in LVE that is furnished with a terminal
block for customer connections

Two-hole ground pad, one per way, located below bushings or bushing wells (in lieu of
standard one ground pad per tank)

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to the
automated switch control(s) with provision for temporary disconnection when testing motor
operators. Connections shall be waterproof for submersible application.

LVE: special 48-in tall pedestal version includes appropriate quantity of automatic switch
control units to accommodate all motor operators. Includes one H&L single-mode, fiber
optic transceiver. Includes remote low pressure alarm LED indicator supplied with
open-close-ground switch control.

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to a terminal
strip in the LVE for future connection to automated switch control(s) with provision for
temporary disconnection when testing motor operators. Connections shall be waterproof
for submersible application.

LVE: special 48-in tall pedestal version with space for future mounting of automatic switch
control units to accommodate all motor operators. Includes space for future mounting of
one transceiver. Includes remote low-pressure alarm LED indicator supplied with
open-close-ground switch control. Enclosure includes a plate that is drilled and wired to
accommodate future mountings.

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to the 5802
automated switch control(s) with provision for temporary disconnection when testing motor
operators. Connections shall be waterproof for submersible application.

LVE: 36-in tall wall-mount version includes appropriate quantity of automatic switch control
units to accommodate all motor operators. Includes one H&L single-mode, fiber optic
transceiver. Includes remote low pressure alarm LED indicator, supplied with
open-close-ground switch control.
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S101 = Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to a terminal
strip in the LVE for future connection to automated switch control(s) with provision for
temporary disconnection when testing motor operators. Connections shall be waterproof
for submersible application.

LVE: 36-in tall wall-mount version with space for future mounting of automatic switch
control units to accommodate all motor operators. Includes space for future mounting of
one transceiver. Includes remote low-pressure alarm LED indicator supplied with
open-close-ground switch control. Enclosure includes a plate that is drilled and wired to
accommodate future mountings.

Fig. 10.2. 4-Way, Wet Vault Style Switch
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10.3 5-Way, Wet Vault Style Switch

Stock No.
012703
013248
013728
013698
where:

86 =

550 =

3=

A1A2A3A4A5 =

B1B2B3B4B5 =

D1D2D3D4D5 =

E=

G=

J45 =

L2 =

M1 =

V4 =

R12 =

O=

S104 =

S103 =

S105 =

S&C Electric Co. Vista Switch Catalog No.

865503-A1A2A3A4A5-B1B2B3B4B5-D1D2D3D4D5-E-G-J45-L.2-M1-V4-R12-0-S104
865503-A1A2A3A4A5-B1B2B3B4B5-D1D2D3D4D5-E-G-J45-L.2-M1-V4-R12-0-S103
865503-A1A2A3A4A5-B1B2B3B4B5-D1D2D3D4D5-E-G-J45-L.2-M1-V4-R12-0-S105
865503-A1A2A3A4A5-B1B2B3B4B5-D1D2D3D4D5-E-G-J45-L.2-M1-V4-R12-0-S102

25 kA rms symmetrical short-circuit rating

Five-way, five load interrupting ways, zero fault interrupting ways

29 kV voltage rating, maximum

Motor operator package on all five ways

Three-phase current sensing on all five ways

Three-phase line-to-ground voltage sensing on each of five ways (1, 2, 3, 4, and 5)
Stainless steel LVE, olive green finish

Ground position push button control

Submersible control cable that connects switch to LVE, 45 ft length
(in place of standard 25-ft length)

Potential indication with test feature with provision for low-voltage phasing
600 A bushings (without studs) at all terminals

Wet vault-mounted style. Includes stainless steel tank, submersible wiring, and
submersible control cable for attachment to LVE

Remote low-pressure alarm, with wires terminated in LVE that is furnished with a terminal
block for customer connections

Two-hole ground pad, one per way, located below bushings or bushing wells (in lieu of
standard one ground pad per tank)

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to the
automated switch control(s) with provision for temporary disconnection when testing motor
operators. Connections shall be waterproof for submersible application.

LVE: special 60-in tall pedestal version includes appropriate quantity of automatic switch
control units to accommodate all motor operators. Includes one H&L single-mode, fiber
optic transceiver. Includes remote low pressure alarm LED indicator, supplied with
open-close-ground switch control.

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to a terminal
strip in the LVE for future connection to automated switch control(s) with provision for
temporary disconnection when testing motor operators. Connections shall be waterproof
for submersible application.

LVE: special 60-in tall pedestal version with space for future mounting of automatic switch
control units to accommodate all motor operators. Includes space for future mounting of
one transceiver, includes remote low-pressure alarm LED indicator supplied with
open-close-ground switch control. Enclosure includes plate drilled and wired to
accommodate future mountings.

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to the 5802
automated switch control(s) with provision for temporary disconnection when testing motor
operators. Connections shall be waterproof for submersible application.

LVE: 48-in tall wall-mount version includes appropriate quantity of automatic switch control
units to accommodate all motor operators. Includes one H&L single-mode, fiber optic
transceiver. Includes remote low pressure alarm LED indicator, supplied with
open-close-ground switch control.
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S102 = Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to a terminal
strip in the LVE for future connection to automated switch control(s) with provision for
temporary disconnection when testing motor operators. Connections shall be waterproof
for submersible application.

LVE: 48-in tall wall-mount version with space for future mounting of automatic switch
control units to accommodate all motor operators. Includes space for future mounting of
one transceiver. Includes remote low-pressure alarm LED indicator supplied with
open-close-ground switch control. Enclosure includes a plate that is drilled and wired to
accommodate future mountings.

Fig. 10.3. 5-Way Wet Vault Style Switch

ARV ARV AR VA V4
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10.4 5-Way, Padmount Style Switch

Stock No.

012711
013244
where:

86 =

550 =

3=

A1A2A3A4A5 =

B1B2B3B4B5 =

D1D2D3D4D5 =

G=

L2 =

M1 =

O=

R11 =

P16 =

S106 =

S107 =

S&C Electric Co. Vista Switch Catalog No.
865503-A1A2A3A4A5-B1B2B3B4B5-D1D2D3D4D5-G-L2-M1-0O-R11-P16-S106
865503-A1A2A3A4A5-B1B2B3B4B5-D1D2D3D4D5-G-L2-M1-0-R11-P16-S107

25 kA rms symmetrical short-circuit rating

Five-way, five load interrupting ways, zero fault interrupting ways

29 kV voltage rating, maximum

Motor operator package on all five ways

Three-phase current sensing on all five ways

Phase line-to-ground voltage sensing on each of five ways (1, 2, 3, 4, and 5)
Ground position push button control

Potential indication with test feature with provision for low-voltage phasing
600 A bushings (without studs) at all terminals

Two-hole ground pad, one per way, located below bushings or bushing wells (in lieu of
standard one ground pad per tank)

Remote low-pressure alarm, with wires terminated in LVE that is furnished with a terminal
block for customer connections

Pad-mounted style, stainless steel outer enclosure and low-voltage compartment, olive
green finish

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to the
automated switch control(s) with provision for temporary disconnection when testing motor
operators. Connections shall be waterproof for submersible application.

LVE: special 48-in tall version with the LVE configured right-handed, includes appropriate
guantity of automatic switch control units to accommodate all motor operators. Includes
one H&L single-mode, fiber optic transceiver. Includes remote low-pressure alarm LED
indicator supplied with open-close-ground switch control.

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to a terminal
strip in the LVE for future connection to automated switch control(s) with provision for
temporary disconnection when testing motor operators. Connections shall be waterproof
for submersible application.

LVE: special 48-in tall version with the LVE configured right-handed, includes space for
future mounting of automatic switch control units to accommodate all motor operators.
Includes space for future mounting of one transceiver. Includes remote low pressure alarm
LED indicator supplied with open-close-ground switch control. Enclosure includes plate
drilled and wired to accommodate future mountings.

Fig. 10.4. 5-Way, Padmount Style Switch
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10.5 6-Way, Wet Vault Style Switch

Stock No.
012695
013249
013729
013696
where:

86 =

660 =

3=

A1A2A3A4A5A6 =

B1B2B3B4B5B6 =

D1D2D3D4D5D6 =

E=

G=

J45 =

L2 =

M1 =

V4 =

O=

R12 =

S101 =

S105 =

S109 =

S&C Electric Co. Vista Switch Catalog No.

866603-A1A2A3A4A5A6-B1B2B3B4B5B6-D1D2D3D4D5D6-E-G-J45-L.2-M1-V4-0-R12-S101
866603-A1A2A3A4A5A6-B1B2B3B4B5B6-D1D2D3D4D5D6-E-G-J45-L2-M1-V4-0-R12-S105
866603-A1A2A3A4A5A6-B1B2B3B4B5B6-D1D2D3D4D5D6-E-G-J45-L2-M1-V4-0-R12-S109
866603-A1A2A3A4A5A6-B1B2B3B4B5B6-D1D2D3D4D5D6-E-G-J45-L2-M1-V4-0-R12-S108

25 kA rms symmetrical short-circuit rating

Six-way, six load interrupting ways, zero fault interrupting ways

29 kV voltage rating, maximum

Motor operator package on all six ways

Three-phase current sensing on all six ways

Three-phase line-to-ground voltage sensing on each of six ways (1, 2, 3, 4, 5, and 6)
Stainless steel LVE, olive green finish

Ground position push button control

Submersible control cable that connects switch to LVE, 45-ft length (in place of standard 25-ft
length)

Potential indication with test feature with provision for LVE
600 A bushings (without studs) at all terminals

Wet vault-mounted style. Includes stainless steel tank, submersible wiring, and submersible
control cable for attachment to LVE

Two-hole ground pad, one per way, located below bushings or bushing wells (in lieu of
standard one ground pad per tank)

Remote low-pressure alarm with wires routed on tank for future customer connections

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to the automated
switch control(s) with provision for temporary disconnection when testing motor operators.
Connections shall be waterproof for submersible application.

LVE: special 60-in tall pedestal version includes appropriate quantity of automatic switch
control units to accommodate all motor operators. Includes one H&L single-mode, fiber optic
transceiver. Includes remote low-pressure alarm LED indicator, supplied with
open-close-ground switch control.

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to a terminal strip
in the LVE for future connection to automated switch control(s) with provision for temporary
disconnection when testing motor operators. Connections shall be waterproof for submersible
application.

LVE: special 60-in tall pedestal version with space for future mounting of automatic switch
control units to accommodate all motor operators. Includes space for future mounting of one
transceiver. Includes remote low-pressure alarm LED indicator supplied with
open-close-ground switch control. Enclosure includes plate drilled and wired to accommodate
future mountings.

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to the 5802
automated switch control(s) with provision for temporary disconnection when testing motor
operators. Connections shall be waterproof for submersible application.

LVE: 48-in tall wall-mount version includes appropriate quantity of automatic switch control
units to accommodate all motor operators. Includes one H&L single-mode, fiber optic
transceiver. Includes remote low pressure alarm LED indicator, supplied with open-close-
ground switch control.
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S108 = Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to a terminal strip
in the LVE for future connection to automated switch control(s) with provision for temporary
disconnection when testing motor operators. Connections shall be waterproof for submersible
application.

LVE: 48-in tall wall-mount version with space for future mounting of automatic switch control
units to accommodate all motor operators. Includes space for future mounting of one
transceiver. Includes remote low-pressure alarm LED indicator supplied with open-close-
ground switch control. Enclosure includes a plate that is drilled and wired to accommodate
future mountings.

Fig. 10.5. 6-Way Wet Vault Style Switch
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10.6 6-Way, Padmount Style Switch

Stock No.

012710
013730
013245
where:

86 =

660 =

3=

A1A2A3A4A5A6 =

B1B2B3B4B5B6 =

D1D2D3D4D5D6 =

G=

L2 =

M1 =

O=

R11 =

P16 =

S102 =

S103 =

S107 =

S&C Electric Co. Vista Switch Catalog No.

866603-A1A2A3A4A5A6-B1B2B3B4B5B6-D1D2D3D4D5D6-G-L2-M1-0-R11-P16-S102
866603-A1A2A3A4A5A6-B1B2B3B4B5B6-D1D2D3D4D5D6-G-L2-M1-0O-R11-P16-S103
866603-A1A2A3A4A5A6-B1B2B3B4B5B6-D1D2D3D4D5D6-G-L2-M1-0O-R11-P16-S107

25 kA rms symmetrical short-circuit rating

Six-way, six load interrupting ways, zero fault interrupting ways

29 kV voltage rating, maximum

Motor operator package on all six ways

Three-phase current sensing on all six ways

Three-phase line-to-ground voltage sensing on each of six ways (1, 2, 3, 4, 5, and 6)
Ground position push button control

Potential indication with test feature with provision for low-voltage phasing

600 A bushings (without studs) at all terminals

Two-hole ground pad, one per way, located below bushings or bushing wells (in lieu of
standard one ground pad per tank)

Remote low-pressure alarm, with wires terminated in LVE that is furnished with a terminal
block for customer connections

Pad mounted-style, stainless steel outer enclosure and low-voltage compartment, olive
green finish

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to the
automated switch control(s) with provision for temporary disconnection when testing motor
operators. Connections shall be waterproof for submersible application.

LVE: special 48-in tall version with LVE configured right-handed, includes appropriate
quantity of automatic switch control units to accommodate all motor operators. Includes
one H&L single-mode, fiber optic transceiver. Includes remote low-pressure alarm LED
indicator, supplied with open-close-ground switch control.

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to the
automated switch control(s) with provision for temporary disconnection when testing motor
operators. Connections shall be waterproof for submersible application.

LVE: special 48-in tall version with the LVE configured left-handed, includes appropriate
quantity of automatic switch control units to accommodate all motor operators. Includes
one H&L single-mode, fiber optic transceiver. Includes remote low-pressure alarm LED

indicator supplied with open-close-ground switch control.

Switch: auxiliary contacts on all ways. Auxiliary contacts in tank connected to a terminal
strip in the LVE for future connection to automated switch control(s) with provision for
temporary disconnection when testing motor operators. Connections shall be waterproof
for submersible application.

LVE: special 48-in tall version with the LVE configured right-handed, includes space for
future mounting of automatic switch control units to accommodate all motor operators.
Includes space for future mounting of one transceiver. Includes remote low pressure alarm
LED indicator supplied with open-close-ground switch control. Enclosure includes plate
drilled and wired to accommodate future mountings
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Fig. 10.6. 6-Way, Padmount Style Switch

VAR VAR VAR VAR VAR 4

11. Accessories

11.1 Portable Remote Control

Stock No. S&C Electric Co. Catalog No. Description

013348 TA-2424 Portable remote control for a permanent motor
operator. Use with a 50-ft control cable, Stock No.
013350, to operate a switch located in the same
in-building vault as the LVE.

11.2 Control Cable

Stock No. S&C Electric Co. Catalog No. Description

013350 9931-616 50-ft control cable for portable remote control for a
permanent motor operator. Use with a portable
remote control, Stock No. 013348, to operate a
switch located in the same in-building vault as the
LVE.

11.3 Motor Control Battery Pack (White Jacketed)

Stock No. S&C Electric Co. Catalog No. Description

013743 QCUA-5601-3 36 Vdc, 5 Ah, battery assembly. Motor control
battery packs are also known as Vista battery
assemblies. One Stock No. 013743 is required per
switch. This battery provides power to remote
supervisory (capable) Vista switch motor
operators. Motor operators will not operate without
a battery in the circuit. Switchgear and batteries
are ordered as separate stock numbers. See
Figure 11.4.

11.4 5802 Control Battery Pack (Black Case)

Stock No. S&C Electric Co. Catalog No. Description

013744 591-000190-02 36 Vdc, 8 Ah, battery assembly. 5802 control
battery packs are also known as remote
supervisory battery packs. Note: 3- and 4-way
switches require two Stock No. 013744. 5- and
6-way switches require three Stock No. 013744.
This battery provides backup power to remote
supervisory (capable) Vista switch 5802 controls.
Switchgear and batteries are ordered as separate
stock numbers. See Figure 11.4.
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Figure 11.4. Battery Pack Identification

5802 Control
Battery Pack

Motor Control
Battery Pack

12. References

SCL Design Standard 9202.17; “Vista Switch Application Guide”

13. Sources

S&C 1042-501; “S&C Series Automatic Switch Controls With IntelliTeam Il Automatic
Restoration System,” June 1, 2005, S&C Electric Company

S&C 1044-31; “IntelliTeam SG Automatic Restoration Software, Software Licensing,
Specification Bulletin 1044-31,” dated September 7, 2010

S&C 1044-34; “IntelliTeam SG Automatic Restoration System, Descriptive Bulletin
1044-34,” dated January 17, 2011

S&C 1045-30; “S&C 6801 Automatic Switch Control for Outdoor Pole-Mounted Gear,
Descriptive Bulletin 1045-30,” dated January 24, 2011

S&C 682-31; “Remote Supervisory Vista Underground Distribution Switchgear,
Specification Bulletin,” December 17, 2007, S&C Electric Company

SCL Material Standard 2501.67 (canceled); “29 kV, Three-Phase, SF6, Multi-Purpose,
Distribution Switchgear, Remote Supervisory (Capable)”

Shetab, Muneer; SCL Standards Engineer and subject matter expert for 4501.67
(muneer.shetab@seattle.gov)

Shipek, John; SCL Standards Supervisor, and originator and subject matter expert for
4501.67 (john.shipek@seattle.gov)
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Valve, Transformer Pressure Relief

Chain or Tether

Captive White
Weather Cap

/ Brass Body

2
]
4
4

/1/4" - 18 NPT

1-1/8"
Hex. Max.

—————

—

The Transformer Pressure Relief Valve shall be of the general configuration and dimensions shown and
shall be designed to operate under most severe conditions found in overhead distribution transformer service.

[The valve body and poppet shall be made of solid brass.
and springs shall be of non-ferrous alloys or corrosion-res
Buna N.e

All other components such as pins, retainer rings,
istant steel. The sealing gasket shall be of Viton or

The valve shall have a captive plastic weather cap that will automatically disengage itself upon any operation
of the relief valve, revealing a red target. The cap shall be white or other light color, shall hang down on a
chain or tether and be easily seen from the ground at night with no lights. The red target shall be either a band
or disc normally hidden by the cap. A pull ring is acceptable but not required.

Operation Requirements:

Cracking pressure 8-10PSIG
Reseal pressure 8-10PSIG
Min. flow rate @ 15 PSIG 50- SCFM

Standards Coordinator
Laura Vanderpool

D

Standards Supervisor
John Shipek

Unit Director
Darnell Cola
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4503.10

SEATTLE CITY LIGHT Standard Number:
Superseding: February 15, 2013
Effective Date: October 20, 2015
MATERIAL STANDARD Date: oo

Stock Unit: EA

Stock Number: 294001

Approved Manufacturers:

VIAT 302-080-01 1
Heartland HPV-1343

In October 2015, this standard was renumbered from 2940.1 to 4503.10.
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Sectionalizer, Dry Type, Resettable, 38 kV, 200 Ampere

1. General

1.1 This specification covers overhead type, cutout mounted single-phase, 38 kV, 200 ampere dry
sectionalizers.

1.2 The sectionalizers shall be field resettable and shall require no replaceable parts to reset.
1.3 The sectionalizer shall fit into both Chance/Hubbell type C and S&C type XS cutout bodies.

2. Service
This sectionalizer is intended for use on a 26,400-volt, three-phase, 60 Hertz overhead distribution system.

3. Ratings

Maximum Design VORAGE .......cooiiiiiiie e 38 kV

Basic Impulse Insulation Level (BIL)........cccoeiiiiiiiieiiee e 150 kV

Continuous Current RAtiNG ........cuioiiiiiiiiii e 200 amperes

Minimum Actuating Current Rating .........cccooiiiiriiiii 320 amperes

Maximum Thermal Rating ..........cc.oooiiiiiii e 300 amperes

Momentary Current Rating ..........coooiiiiiiiiiieie e 12,000 amperes, asym.

Short-Circuit Rating — 15 CyCle......ccciiiiiiiiiit e 8,600 amperes, sym.
ONE SECONA ... .o 4,000 amperes, sym.
Three SECONd ......coovvuiiieeiieecee e 3,200 amperes, sym.
TN SECONA......c i 2,500 amperes, sym.

Dead Line Detector Threshold .............uviiiiiiiiiiiiiieeee e 300 milliamperes

Reset Time 25 seconds

Surge Current WithStand ..........occooiiiiiiiiii e 65,000 amperes

Number of Counts 2

4. Nameplate Each sectionalizer shall have a nameplate or label with the following information:
(@) Manufacturer's name and catalog number.

) Voltage rating.

) Continuous current rating.

(d) Actuating current rating.

) Number of counts

5. Guarantee
Any sectionalizer 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 without cost to Seattle City Light. Any defect
in design, material, and/or construction discovered within this period shall be corrected on all units furnished on
this order at the manufacturer's expense either by repair or replacement.

6. Approved Manufacturers

Stock No. Description A. B. Chance/ Hubbell Cat. No.

210111 Electronic Sectionalizer, Resettable, 38 kV, 150 kV C740-392T
BIL, 200 Ampere continuous rating, 2 counts, to fit
Stock No. 682099 C/O. For use on 26 kV system.

Stock Unit: EA

In October 2015, this standard was renumbered from 2501.45 to 4504 .45.

Standards Coordinator Standards Supervisor Unit Director
Laura Vanderpool John Shipek Darnell Cola
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27 kV Metal-Enclosed Interrupter (MEI) Switchgear SUPERSEDING:  December 22, 2005

EFFECTIVE DATE: October 29, 2015

27 kV Metal-Enclosed Interrupter (MEI) Switchgear

1. Foreword

1.1

1.2

Scope

This standard covers general requirements for 27 kV metal-enclosed interrupter (MEI) switchgear assemblies
containing, but not limited to, such devices as interrupter switches; selector switches; power fuses; control,
instrumentation and metering devices; and protective equipment for the control and protection of apparatus used for
distribution of electrical power.

This standard is applicable only to metal-enclosed interrupter (MEI) switchgear ultimately owned by Seattle City
Light.

Metal-enclosed interrupter (MEI) switchgear is intended for use on a 26.4 kV, three-phase, 60 Hz, 4-wire, solidly
grounded, isolated neutral distribution system.

In addition to addressing the purely technical aspects of metal-enclosed (MEI) switchgear, this Material Standard
may also be used by the Purchaser as a guide to:

= Develop site-specific requirements
= Assemble bid packages
= Aggregate bid information

Detailed, site-specific requirements shall be according to:
= Site-Specific One Line Diagram
= Site-Specific Requirements (text-based)

Purchaser is directed to Appendix A for information related to developing site-specific requirements.

This standard is not applicable to switchgear assemblies containing power circuit breakers, also known as metal-
clad switchgear.

Standards

Metal-enclosed interrupter (MEI) switchgear assembly and components shall meet the requirements of the following
standards and codes:

= 6801.4 - City Light Material Standard, 21 kV Heavy Duty Distribution Class Metal-Oxide Surge Arrester, dated
October 18, 2004

= (C37.20.3-2001 - IEEE Standard for Metal-Enclosed Interrupter Switchgear
= (C37.20.4-2001 — IEEE Standard for Indoor AC Switches (1kV-38kV) for Use in Metal-Enclosed Switchgear

= (C37.40-2003 — IEEE Standard Service Conditions and Definitions for High-Voltage Fuses, Distribution Enclosed
Single-Pole Air Switches, Fuse Disconnecting Switches, and Accessories

= ANSI C37.22-1997 — Preferred Ratings and Related Required Capabilities for Indoor AC Medium-Voltage
Switches Used in Metal-Enclosed Switchgear

= (C57.12.28-1999 — ANSI Pad-Mounted Equipment-Enclosure Integrity

= (C2-2002 — National Electric Safety Code (NESC)

= NEMA 250-2003 — Enclosures for Electrical Equipment (1000 Volts Maximum)
= Revised Code of Washington (RCW) 19.29.010

= Q9001-2000 — ANSI/ISO/ASQ Quality Management Systems: Requirements
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1.3 Conflict

Where conflict exists, the following order of precedence shall apply:
1. Seattle City Light Purchase Order (PO)

Seattle City Light General Terms and Conditions

Site-specific one line diagram

Site-specific requirements

This Seattle City Light Material Standard

Other referenced Seattle City Light Material Standards

National and state codes

Industry standards

® N> A N

2. Ratings

2.1 Basic Electrical

Switchgear shall have the following basic electrical ratings:

Maximum voltage 27 kV, rms

Number of phases 3-phase

Number of wires 4-wire, multi-grounded neutral
Power frequency 60 Hz

Lightning-impulse withstand voltage (BIL) 125 kV, crest
Power-frequency withstand voltage 60 kV, rms

2.2 Temperature Limitations

Switchgear components shall conform to the temperature limits set forth in the following industry standards:

Component Standard

Insulating materials IEEE C37.20.3, Section 5.5
Buses and connections IEEE C37.20.3, Section 5.5
Surrounding air IEEE C37.20.3, Section 5.5
Parts subject to contact by personnel IEEE C37.20.3, Section 5.5
Switches IEEE C37.20.4, Section 5.18
Fuse assemblies IEEE C37.40, Table 1

3. Construction

3.1 General
Service conditions shall be usual as defined in IEEE C37.20.3, Section 4.
General construction requirements shall be according to IEEE C37.20.3, Section 7.

Switchgear shall be outdoor rated.
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3.2

3.3

3.4

Arc Resistance

Switchgear is not required to be arc-resistant according to the requirements of C37.20.7 — IEEE Guide for Testing
Medium-Voltage Metal-Enclosed Switchgear for Internal Arcing Faults

General Compartment Requirements

Compartments shall meet the following dimensional requirements:

Overall height 120 inches minimum
Overall width 60 inches minimum
Overall depth 48 inches minimum

Compartments shall meet the following electrical clearance requirements:

Bare energized bus to ground 7-1/2 inches minimum
Bare energized bus to bus 9 inches minimum
Bare energized bus to inside main compartment door 9 inches minimum
protective inner door 7-1/2 inches minimum

For the purpose of determining electrical clearances, assume outdoor terminations with three-inch diameter skirts
will be used.

Viewing windows shall be provided according to the requirements of IEEE C37.20.3, Section 7.4.3 with the following
clarifications:

= Elevation above the floor of the center of the viewing windows shall be between 48 and 66 inches. Exceptions to
this requirement will be made for certain ancillary device compartments.

= When standing directly in front of the window (with compartment door closed) and looking in the direction of the
visible break, viewing angle shall not exceed +/- 30 degrees off (horizontal) perpendicular.

Compartment doors shall be provided with a means to be fixed open.

Inside ceiling surfaces shall be coated with anti-condensation material.

Cable Termination Compartment Requirements

In addition to general compartment requirements, cable termination compartments shall meet the following
requirements.

= Switchgear entrance bays shall be designed for bottom feed.
= Conduits shall be installed to turn up.
= Cable termination compartment shall meet the following dimensional requirements:

¢ Distance from conduit end to middle phase termination landing pad shall be 60 inches minimum. Upon request
and following agreement, Seattle City Light will provide a pit up to 2’-1” deep to obtain this minimum
clearance.

= Each phase landing pad shall be provided with two sets of two 5/8-inch diameter holes on 1-3/4-inch vertical
centers, each set separated horizontally 4-1/2 inches on center. Provide one additional 7/16-inch diameter hole
per pad at least 1-3/4 inches away from the other holes for connecting surge arrester leads.

= A grounded base plate shall be provided inside the termination compartment, predrilled with three 7/16-inch
diameter holes for mounting surge arresters. Surge arresters will be furnished and installed by Seattle City
Light. Refer to City Light Material Standard 6801.4 / Stock Number 680117.

191




SEATTLE CITY LIGHT STANDARD NUMBER:
MATERIAL STANDARD PAGE:
27 kV Metal-Enclosed Interrupter (MEI) Switchgear SUPERSEDING:

EFFECTIVE DATE:

4505.85

5 of 23
December 22, 2005
October 29, 2015

3.4 Cable Termination Compartment Requirements, continued

= A vertically mounted length of 1-5/8 inch by 1-5/8 inch strut channel shall be mounted on each side of the
termination compartment. A third length of 1-5/8 inch by 1-5/8 inch strut channel shall be installed between the

first two for mounting cable support hardware (provided by Seattle City Light).

= Because Seattle City Light owned switchgear does not contain a metering compartment, no EURSERC-related
requirements are cited here. However, as a convenient reference for Seattle City Light engineers and large
customers who may need to acquire their own switchgear, a review of Seattle City Light metering compartment

requirements appears in Appendix E.

3.5 Nameplates

Switchgear assembly shall be provided with nameplates conforming to the requirements of IEEE C37.20.3, Section

7.4.1 with the clarification that the nameplates also include:
= Year of manufacturer

=  Purchase Order Number

Nameplates shall be stainless steel and affixed to the switchgear with stainless steel fasteners.

3.6 Materials
Switchgear material requirements shall be according to IEEE C37.20.3, Section 7.5.1.

Material shall be steel.

3.7 Coating System Qualification

Coating system shall meet the qualification requirements of ANSI C57.12.28, Section 5 with the following

clarifications:
= Section 5.2.4 — Enclosure color
The topcoat color shall be Munsell 8.3 G6.10 / 0.54 (light gray).
= Section 5.3 - Coating system test specimens
Reasonable dimensional variations of test specimens are acceptable.
= Section 5.4.1 — Salt spray test
All test specimens shall be tested in the salt spray chamber for a period of:
¢ 1500 hours continuously for indoor rated MEI switchgear,

e 2500 hours continuously for outdoor rated MEI switchgear,

except for the short daily interruptions necessary to inspect the test specimen or replenish the solution in the

reservoir.
= Section 5.4.5 — Insulating fluid resistance test

The requirements of this section are waived.

3.8 Finish

Switch live parts, bus, and surfaces which are stainless steel, galvanized steel, glass, plastic viewing ports,

porcelain, or which serve a dielectric purpose shall be left unpainted.
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3.9

3.11

3.12

3.14

3.15

Physical Access Control
Each compartment containing high voltage components shall provided with the following:

= Protective inner door consisting of a solid, high-strength, transparent, full-length, hinged, bolted-closed barrier
(Lexan, clear polycarbonate, or approve equivalent) inside each compartment main door in order to comply with
Washington Administrative Code (WAC) 296-45-325, Table 1. Table 1 states for phase-to-phase voltages
between 15.1 and 36.0 kV, the AC live work minimum approach distance shall be two feet ten inches.

= Padlockable door handle.
= Pentahead bolt.

Enclosure Category

Switchgear assembly enclosure category shall be B as defined in IEEE C37.20.3. Refer to Annex A.2 of IEEE
C37.20.3 for category definitions.

Ventilation

Vents shall be provided at the top and bottom of the enclosure for air circulation.

Vents shall be equipped with filters to minimize dust and dirt ingress.

Vent filters shall be accessible from outside of the enclosure to allow the filters to be maintained without having to
de-energize the switchgear.

Vents shall be designed to prevent the entrance of foreign objects.

Humidity Control

Each compartment shall be provided with an electric, strip-type, space heater to minimize condensation inside the
compartment.

Space heater elements shall be enclosed within a perforated guard to protect against inadvertent contact.
Space heaters shall be wired to terminal blocks and protected with fuses or a separate circuit breaker.
Space heaters shall be controlled by a humidistat.

Space heater fuses (or circuit breaker) shall be accessible from outside high-voltage compartments.

Space heater power shall be provided by an internal source.

Convenience Outlets
Switchgear shall be provided with two 20 ampere ground-fault-interrupter (GFI) type convenience outlets.

Convenience outlets shall be located at the opposite ends of the switchgear.

Storage

Provision inside the transformer bay door shall be made for storing spare control and instrument transformer fuses.

Seismic Withstand Capability

Metal-enclosed switchgear shall be designed to avoid damage or loss of function and remain operational during and
following an earthquake. The term “operational” means that rotating components will not freeze, pressure vessels
will not rupture, supports will not collapse, systems required to be weatherproof will remain weatherproof, and
components required to respond actively (such as control linkages, switch contacts, relays, motors, pumps, valves
and similar items) will respond actively.

Equipment shall not change operational state due to the seismic event, that is, a device in the open position shall
remain open; if closed, it shall remain in the closed position.

Zone 4 seismic requirements shall apply.
UBC Importance Factor shall be 1.25.
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4. Basic Components

4.1

4.2

4.3

4.4

4.5

4.6

Load Interrupter Switches
Load interrupter switches shall be stationary mounted.

Load interrupter switches shall have the following ratings:

Maximum voltage 27 kV
Lightning-impulse withstand (BIL) 125 kV, crest
Power frequency withstand voltage 60 kV, rms
Power frequency 60 Hz

Load interrupter switches shall meet the electrical endurance capabilities of ANSI C37.22, Tables 3 with the
following clarifications:

= Number of operations (under same conditions) shall be doubled.

Load interrupter switches shall meet the mechanical endurance capabilities of ANSI C37.22, Tables 4.

Load Interrupter Switch Operators

Load interrupter switch operator shall meet the applicable requirements of ANSI C37.22, Table 5.

Power Fuse Mountings

Power fuse mountings shall be as stated in site-specific requirements.

Power Fuses

Power fuses shall be as stated in site-specific requirements.

Insulators

Interrupter switch, fuse mounting, and bus support insulators shall be electrical grade, cycloalaphatic epoxy or wet
porcelain type.

Insulators shall have:

= Successful operating history of at least 10 years in a similar application.

= Ablative action or inorganic glaze to ensure non-tracking properties.

= Adequate leakage distance established by test per IEC Publication 507, First Edition, 1975.

= Mechanical strength commensurate with the short circuit rating of the complete metal-enclosed (MEI) switchgear
assembly.

= Lightning-impulse withstand (BIL) commensurate with the rating of the complete metal-enclosed (MEI)
switchgear assembly.

Bus and Connections

Phase and neutral/ground bus shall be rectangular copper bar.

Phase and neutral/ground bus shall be bare.

Phase and neutral/ground bus system shall have a short circuit rating equal to that of the integrated assembly.

Neutral bus and the ground bus shall be one and the same.

A separate, insulated neutral bus is not desired and shall not be provided. Neutral/ground bus shall have a
continuous current rating of 600 A.
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4.6

4.7

4.8

4.9

Bus and Connections, continued
Neutral/ground bus shall extend the full length of the assembly.

Neutral/ground bus shall bonded to the switchgear’s frame and maintain electrical continuity throughout the
integrated assembly.

Neutral/ground bus shall be connected to a two-hole grounding pad welded to the surface of the enclosure inside
each vertical section.

Bus system joint connections shall be silver-plated.
Bus system joints shall utilize at least two bolts per connection.
Bus system shall not utilize braided conductor.

Cable termination bus shall be equipped with one-inch diameter ball-type grounding studs (one per phase plus
neutral/ground), Salisbury catalog number 21191, to allow each phase to be safely checked for voltage with a
hotstick-type voltage sensor and then grounded with hotstick-installed, ball and socket-type grounding system.

A hotstick-removable insulating cover, Salisbury catalog number 21236, shall be provided for each normally
energized ball-type grounding stud.

Bay-to-bay bus transitions shall incorporate solid-type through bushings to prevent (in the event of a fault) the
transmission of ionized gases to adjacent cubicles.
Surge Arresters

Surge arrester mounting points shall be provided inside the metal-enclosed switchgear cabinetry, where indicated
on one line diagram.

Surge arresters shall be provided and installed by Seattle City Light.
Surge arresters shall meet the requirements of Seattle City Light Material Standard 6801.4, Stock Number 680117.

Surge arrester installation shall meet the requirements of NESC C2, Section 19.

Instrument Transformers
Current transformers shall the requirements of IEEE C37.20.3, Section 5.6.

If current transformers are required, ratings shall be as shown on the site-specific one-line diagram.

Auxiliary Power Transformer

Auxiliary power transformer shall have the following ratings:

Frequency: 60 Hz

Phase: 1

Voltage and taps
HV: 25564 Grd Y / 14760 V
LV: 240/120 V

HV basic impulse insulation level (BIL): 125 kV, crest

Auxiliary power transformers’ temperature rise above ambient shall not exceed 115 degrees C.

According to the requirements of the Revised Code of Washington (RCW), Section 19.29.010, Rule 5, auxiliary
power transformer shall bear a tag that states:

= This transformer has been tested at rated line voltage and has successfully passed all applicable tests specified
by ANSI and NEMA.
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4.9

Auxiliary Power Transformer, continued

Tag shall include:

= Transformer serial number

= Date of test

= Name of person performing test

Auxiliary power transformer shall be protected by a primary, current-limiting fuse.

Auxiliary power transformer shall be sized to accommodate the maximum design load of the switchgear plus
convenience outlets.

5. Protection and Control

5.1

5.2

5.3

5.4

5.5

Protection and Control

Protection and control shall be as stated in site-specific requirements.

Purchaser is directed to Appendix F for information related to developing site-specific protection and control
schemes.

Source Transfer

If source transfer control capability is required, it shall be accomplished by means of one of the following controllers:
= S&C Electric Company Micro-AT Source Transfer Control
= Schweitzer Engineering Laboratories SEL-351

Substitutions will not be considered.

Open-Phase Detector

If open phase detection is required, it shall be accomplished by means of one of the following devices:
= S&C Electric Company Open-Phase Detector — Type SPD

= S&C Electric Company Open-Phase Detector — Type ZSD

= Schweitzer Engineering Laboratories SEL-351

Substitutions will not be considered.

Pendant Switch Controller

Load interrupter switch operators shall be designed to accommodate a pendant-type controller for remote opening
and closing of the load interrupter switch.

Pendant-type controller shall consist of a fifty-foot cable with an electrical connector on one end for plugging into the
load interrupter switch operator and a watertight box on the other with push button-type control switches.

Each complete metal-enclosed interrupter (MEI) switchgear assembly containing at least one load interrupter switch
operator shall be provided with two pendant-type controllers.
SCADA

SCADA capability shall be as stated in site-specific requirements.
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6. Alternative Construction

Substitutions or alternative construction, which provides Seattle City Light with equal or better functionality, quality,
strength, service life, or maintainability, will be considered and evaluated.

Bids incorporating substitutions shall include data that substantiates the proposed construction method or component has
equal or better functionality, quality, strength, service life, or maintainability than the item specified.

Substitutions and alternative construction shall meet or exceed all cited standards and codes.

All proposed substitutions and alternative construction shall be summarized on Appendix B — Bidder’s Data Sheet.

7. Special Tools

Each metal-enclosed interrupter assembly (MEI) shall be provided with at least one set of any special tools or equipment
required to operator, maintain, inspect, and test the switchgear.

Special is defined as not usually on hand at an average electric utility, or important to be stored on-site, with the
switchgear.

8. Testing and Certification

8.1 Quality Assurance
Supplier shall adhere to ANSI/ASQ Q9001 to assure proper design, production, and testing of the complete metal-
enclosed interrupter (MEI) assembly.

8.2 Design Tests

Design tests of the complete metal-enclosed interrupter (MEI) assembly shall be performed according to IEEE
C37.20.3, Section 6.2.

Design tests of the individual load interrupter switches shall be performed according to IEEE C37.20.4, Section 6.2.

8.3 Production Tests

Production tests of the complete metal-enclosed interrupter (MEI) assembly shall be performed according to
IEEE C37.20.3, Section 6.3.

Production tests of the individual load interrupter switches shall be performed according to IEEE C37.20.4,
Section 6.3.

8.4 Conformance Tests
Conformance testing of the complete metal-enclosed interrupter (MEI) assembly is not required.

Conformance testing of individual load interrupter switches is not required.

8.5 Field Dielectric Tests
Field dielectric testing will be performed by Seattle City Light personnel.

9. Design Review

Seattle City Light reserves the right to have a representative(s) perform a technical review of the metal-enclosed (MEI)
switchgear design prior to the design being released to manufacturing. Technical review, if performed, will be at the
supplier's manufacturing facility. Seattle City Light will provide notification (at the time Approval Drawings are returned) as
to whether such a review is desired.
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10. Test Witnessing

11.

Seattle City Light reserves the right to have a representative(s) present and observe production tests and/or inspect the
metal-enclosed (MEI) switchgear prior to shipment. Photocopies of preliminary test results shall be supplied to Seattle City
Light representative(s) witnessing the tests, upon request. Supplier shall provide Seattle City Light at least fourteen (14)
days written notice prior to testing to allow Seattle City Light's representatives to be present at tests.

Documentation

1.1

General

All documentation shall be in English and use customary inch-pound units.

Bidder’s Information

Bidder shall furnish two (2) sets of the following information to Seattle City Light's Purchasing Department:
= Completed Appendix B — Bidder’'s Data Sheet
= The documents and drawings listed in Appendix C — Bidder Supplied Documents, Drawings, and Lists

Bid drawings and documents shall be marked with Seattle City Light's Request for Proposal (RFP) number.

Approval Drawings

Successful bidder/supplier shall furnish three (3) sets of the approval drawings and documents listed in Appendix D
— Drawing and Documentation List (approval and final) to Seattle City Light's Purchasing Department.

Supplier’'s schedule shall include transmittal time and the twenty (20) working days Seattle City Light will require to
conduct its review.

All approval drawings shall be endorsed for approval and be marked with Seattle City Light's purchase order
number and supplier's shop order number.

Seattle City Light will review each drawing and document and return one (1) copy of each to the supplier together
with a transmittal letter summarizing Seattle City Light's comments.

The transmittal letter will indicate the approval status of each drawing and document reviewed by Seattle City Light.
Approval status categories are as follows:

ACCEPTED - WITHOUT COMMENT - Item is approved by SCL as to general scope and content; however,
the supplier is not relieved of their obligation to meet all of the requirements of the Material Standard.

ACCEPTED - WITH COMMENTS NOTED - Item is approved by SCL as to general scope and content
subject to the minor changes noted on the item; however, the supplier is not relieved of their obligation to
meet all of the requirements of the Material Standard.

NOT ACCEPTED - REVISE AND RESUBMIT - Item is not approved by SCL. Supplier shall specifically
address and/or incorporate all SCL comments into a revised submittal, and resubmit the item to SCL for
approval.

Seattle City Light will review all revised and resubmitted drawings and documents and return one (1) copy of each,
together with a transmittal letter, to the supplier within (10) working days after receipt. Drawings and documents
shall bear a revised revision date. Revised areas of the submittal shall be circled.

Supplier shall present a complete and acceptable submittal package to Seattle City Light not later than the second
submittal of an item.

Seattle City Light reserves the right to withhold monies due the supplier to cover the unplanned cost of review
beyond the second submittal.

Corrections indicated on submittals returned by Seattle City Light shall be considered as changes necessary to
meet the requirements of this Material Standard and shall not be taken as the basis for claims for extra work.
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12.

13.

14.

15.

11.4 Final Certified Drawings and Instruction Books

After approval of all submittals by Seattle City Light, supplier shall furnish four (4) sets of the final, certified
drawings, instruction books, spare parts list, and test reports listed in Appendix D — Drawing and Documentation
List (approval and final) to Seattle City Light's Purchasing Department.

All final, certified drawings (etc.) shall be endorsed correct for construction and be marked with Seattle City Light's
purchase order number and supplier's shop order number.

In addition to the above four (4) sets, one (1) set of drawings, instruction books, spare parts list, and test reports
shall be shipped with one of the switchgear bays, suitably protected from shipping damage and weather.

Training

12.1 Operations and Maintenance

Supplier shall provide two days of training, eight (8) hours each day, for up to 25 personnel covering the installation,
operation, maintenance, troubleshooting and repair of the switchgear.

Supplier shall provide training within one (1) month of receipt of switchgear by Seattle City Light.
Supplier shall provide as course material certified drawings, instruction books, spare parts list, and test reports.
Supplier shall submit proposed course outline to Seattle City Light's Purchasing Department for review, comment,
and approval four (4) weeks prior to shipping completed switchgear.

12.2 Engineering

Supplier shall provide one day of training, eight (8) hours each day, for up to 25 personnel covering the installation,
operation, maintenance, troubleshooting and repair of the switchgear.

Engineering training will precede Operations and Maintenance training.
Supplier shall provide as course material certified drawings, instruction books, spare parts list, and test reports.

Supplier shall submit proposed course outline to Seattle City Light's Purchasing Department for review, comment
and approval no later than two (2) months prior to shipping completed switchgear.

Warranty

Warranty general terms and conditions for metal-enclosed (MEI) switchgear shall be as specified in Seattle City Light's
purchase order.

Warranty period for metal-enclosed (MEI) switchgear shall be a minimum of twelve (12) months from date of energization,
or eighteen (18) months from date of receipt, whichever is earlier, or as stated on Seattle City Light's Request for Proposal
or Purchase Order.

Shipping

Freight terms shall be FOB destination, freight prepaid and allowed, or as stated on Seattle City Light's Request for
Proposal or Purchase Order.

Shipping destination shall be as specified on the site-specific requirements document or Seattle City Light's Request for
Proposal or Purchase Order.

Exterior and interior of switchgear shall be received reasonably free from road dust, dirt, and other contamination. If it is
necessary for Seattle City Light personnel to clean the switchgear, the supplier will be billed for their time.

Seattle City Light personnel will be responsible for rigging and off-loading metal-enclosed switchgear bay assemblies from
delivery vehicles.

Approved Manufacturers
= Federal Pacific
= Powercon Corporation
= S&C Electric Company

As of October 2015, this standard has been renumbered from 2501.85 to 4505.85.
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A.1

A.2

A.3

APPENDIX A - SITE-SPECIFIC REQUIREMENTS DEVELOPMENT WORKSHEET

Scope

The purpose of this worksheet is to assist the Purchaser with the development of a set of detailed, site-specific
requirements for a complete metal-enclosed interrupter (MEI) switchgear assembly.

The results of this work shall be:
=  Site-Specific One Line Diagram, and a
=  Site-Specific Requirements (text-based) Document

Each of the above shall be titled and dated so they can be easily referred to in the body of the Request for Proposal and
(later) the Purchase Order.

General

Due to the variety of apparatus, enclosure, and control choices offered by industry and the countless bay variations
mandated by the system this worksheet cannot be considered more than a guide. This worksheet does not and cannot
cover all situations.

The Purchaser should be familiar with their system, switchgear accessibility, local environment, applicable national and
state codes, and applicable industry standards.

The Purchaser should be aware that most manufacturers of metal-enclosed interrupter (MEI) switchgear are willing to offer
(at no cost) informative product technical bulletins and technical advice.

Major metal-enclosed (MEI) switchgear design choices related to application include:

= Radial (single or multiple)

=  Looped-primary

=  Primary-selective (common bus or split bus)

Purchaser is directed to Appendix F for information related to developing site-specific protection and control schemes.

It is recommended that foundation construction work not proceed until after approved, metal-enclosed (MEI) switchgear
base plan and anchor details are in hand.

One Line Diagram

One line diagram shall bear a project title, drawing number, revision number, and revision date.
One line diagram shall include at least the following information:

= Nominal system voltage

= Available (and future anticipated) line-to-line symmetrical short circuit current

= X/R ratio, if other than 15

= Maximum continuous main bus current

=  Function of each bay (cable entrance, feeder, auxiliary, metering, or spare)

. Basic components contained in each bay (bus, interrupter switches, fuses, instrument transformers, surge arresters,
meters, relays, etc.)

=  Current transformer ratings (basic impulse level, rated primary and secondary currents, accuracy class, continuous
thermal current rating factor)

= Interconnections of basic components
= Normally open and normally closed switch positions
=  Bay designation numbers

= Each switch shall be identified as being manual or power-operated. If power operated, indicated if “stored energy” or
“run and trip” type

=  Point of service demarcation
= Conceptual foundation and conduit plan
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A.4

A.5

A.6

Requirements (Text-Based)
Site-specific requirements document shall bear a project title and revision date.

Site-specific requirements document shall include the following information:

= Constraints related to installation, for example, providing dimensions of a small entryway to the room where the
switchgear will be installed.

Below is a list of design choices that are not normally addressed by the one line diagram. It is presented here for
convenience.

= If switchgear will be exposed to unusual service conditions, state clarification. If no clarification is made, switchgear
will be designed for usual service conditions. Refer to IEEE C37.20.3, Section 8 for guidance.

=  If switchgear is required to be arc-resistant according to the latest revision of C37.20.7 — IEEE Guide for Testing
Medium-Voltage Metal-Enclosed Switchgear for Internal Arcing Faults, state clarification and indicate if:
e  Type 1 (front only) Accessibility or

o Type 2 (front, back, and sides) Accessibility
= If no clarification is made, switchgear will not be designed to be arc-resistant.
» Indicate size and number per phase of primary, source cables.

=  If switchgear neutral bus is to exist separately from the ground bus, state clarification. If no clarification is made,
switchgear will be designed with a combined function neutral/ground bus.

= |f switchgear is required to have other than bottom feed, state clarification. If no clarification is made, switchgear will
be designed for bottom feed.

=  [f switchgear enclosure is required to be other than light gray, state clarification, If no clarification is made, switchgear
enclosure will be light gray.

= If switchgear is required to be Enclosure Category A or C, state clarification. If no clarification is made, switchgear will
be designed as Enclosure Category B. Refer to IEEE C37.20.3, Annex A.2 for category definitions.

=  Minimum time for load interrupter switch to change state from closed to open and from open to close. This information
gives insight into what kind of load interrupter operator is required.

= If a preference exists for switch operator control voltage, state clarification. Standard choices are 24, 48, 120, or 250
volts DC or 120, 240 volts AC single-phase, or 208Y/120 or 240 volts AC polyphase.

= If the complete metal-enclosed interrpter (MEI) switchgear assembly or individual load interrupter switches require
conformance testing, state clarification. If no clarification is made, conformance testing will not be performed.

Shipping

Site-specific requirements document shall include:

= Facility name

= Shipping destination address

=  Facility contact and phone number

The supplier (or carrier) shall notify Seattle City Light's facility contact a minimum of 48 hours before the shipment arrive s
at the destination site so that off-loading arrangements can made.

Assembling the Bid Package

The Purchaser shall assemble the following documents (referenced to each other as indicated) into a bid package:
I. Seattle City Light Request for Proposal
A. Site-specific one line diagram
B. Site-specific text-based requirements
C. This Material Standard (2501.85)
II. Seattle City Light General Terms and Conditions
Bidder is responsible for obtaining copies of all other referenced and/or applicable codes and standards.

Seattle City Light Material Standards are available online. Refer to: www.seattle.gov/light/engstd/
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APPENDIX B - BIDDER’S DATA SHEET

Seattle City Light Request for
Proposal (RFP) number

Respondent

Manufacturer Identification

Manufacturer's name, home office address,
contact, and phone number

Manufacturing plant address, contact, and phone
number (if different than above)

Number of years in business, successfully
manufacturing and delivering similar products

General

Unit price ($)

Approval drawings (weeks after receipt of order)

Manufacture time (week after receipt approval)

Point of shipment

Method of shipment

Shipping time (time)

Total delivery time (weeks after receipt of order
including two weeks for Seattle City Light
approval review)
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Preventive Maintenance

Estimated labor hours and material cost for
preventive maintenance tasks recommended by
manufacturer to be performed during the first ten
(10) years of service

Warranty

After receipt (months)

After energization (months)

Optional extended warranty, if any

After receipt (months / $ adder)

After energization (months / $ adder)

Manufacturer’s Sales and Service
Identification

Agency name, address, contact, and phone
number of manufacturer’s nearest sales office or
representation

Agency name, address, contact, and phone
number of manufacturer’s nearest engineering
field service office
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Exceptions to Requirements

All exceptions to Seattle City Light requirements shall be listed in summary form below with reference to the requirement to
which an exception is taken. List shall include all proposed substitutions and cases of alternative construction.
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Cl1

Cc.2

C3

c4

C5

C.6

C.7

(O]

APPENDIX C — BIDDER SUPPLIED DOCUMENTS, DRAWINGS, AND LISTS

Catalog literature

Proposed switchgear assembly one line diagram

Representative switchgear outline drawing showing:

= Individual bay dimensions

=  Basic components

= Phase, neutral, and ground bus
= Source cable training

= Viewing windows

= Weights

= Base plan

=  Anchor details

=  Bill of material

Clear indication if pit is required (and how deep) to
obtain minimum clearances cited in Section 3.4 -
Cable Termination Compartment Requirements.

Representative wiring and schematic diagrams

Ratings, technical summaries, make, and model of
basic components, including, but not limited to:

=  Load interrupter switches

=  Load interrupter switch operators

=  Fuse mountings

= Insulators

= Bus

= Surge arresters

= Instrument transformers

=  Control devices (hardware and software)
=  Wiring

Representative bus connection (including bill of
material)

Design test data for the complete metal-enclosed
interrupter (MEI) switchgear assembly as cited in
IEEE C37.20.3, Section 6.2.

C.9

C.10

c11

c.12

C.13

Cc.14

C.15

C.16

c.17

C.18

Design test data for the load interrupter switches as
cited in IEEE C37.20.4, Section 6.2.

Seismic capability conformance documentation.
This may be the product of physical testing or finite
element analysis (FEA) software.

Proof of QA/QC certification(s)
Summary of factory QA/QC program

Representative shipping, rigging, and off-loading
delivery vehicle information

Representative installation, operation, and
maintenance manual(s)

Summary descriptions (including estimated labor
hours and material cost) for the preventive
maintenance tasks the manufacturer recommends
be performed during the first ten years of service.

Warranty
Extended warranty, if any

List at least five projects completed within the last
three years to supply 15 kV to 38 kV metal-enclosed
(MEI) switchgear. List shall include:

=  Project name

= Customer name, address, and contact phone
number

=  Equipment summary

= Indoor or outdoor?

= Number of bays

= Arc resistant enclosure?

= Voltage rating (kA)

= Main bus rating (A)

=  Switch/fuse interrupting rating (MVA)

= Relay description (hardware and software)
=  Year completed

= Contract amount ($)
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APPENDIX D - DRAWING AND DOCUMENTATION LIST

For Approval

D.1  Switchgear assembly one line diagram

D.2  Switchgear outline drawing, showing:
= Individual bay dimensions
=  Basic components
= Phase, neutral, and ground bus
=  Source cable training
= Viewing windows
=  Weights
= Base plan
=  Anchor details
=  Bill of material

D.3  Three line wiring, schematic, and logic diagrams

D.4 Ratings and technical summaries of basic
components, including, but not limited to:

= Load interrupter switches

= Load interrupter switch operators

=  Fuse mountings

= Insulators

= Bus and connectors

=  Surge arresters

= Instrument transformers

= Control devices (hardware and software)
=  Wiring

Final

D.17 All of the items listed above (approved versions), plus

D.18 Certified (production) test reports

D.5

D.6

D.7

D.8

D.9

D.10

D.11

D.12

D.13

D.14

D.15

D.16

Nameplate drawings

Design test data for the complete metal-enclosed
interrupter (MEI) switchgear assembly as cited in
IEEE C37.20.3, Section 6.2.

Design test data for the load interrupter switches as
cited in IEEE C37.20.4, Section 6.2.

Current transformer ratio correction factor, phase
angle, and excitation curves (typical)

Step and touch potential analysis
Seismic capability conformance documentation
Installation, operation, and maintenance manual(s)

Rigging diagrams for lifting and unloading
switchgear

Spare parts list including:

= Description of part

=  Catalog number

= Unit price

=  Typical lead-time

=  Origin of stock

= Recommended quantity

Special tools required to operated, maintain,
inspect, and test switchgear list

Standard warranty

Extended warranty, if any
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E.1

E.2

E.3

APPENDIX E — SEATTLE CITY LIGHT METERING COMPARTMENT REQUIREMENTS

Scope

The information presented in this appendix is applicable only to 27 kV metering compartments contained within customer-
owned, metal-enclosed interrupter (or metal-clad) switchgear.

Basic Requirements

Metering compartment shall meet the requirements of the latest revision of:
= NFPA70 (NEC)
= Electric Utility Service Equipment Requirements Committee (EUSERC) Section 400, Metering and Service Equipment

Note: Because EUSERC requirements are revised on an annual basis, be sure to refer to the latest revision.

In 2004, the applicable EUSERC drawing for enclosure requirements specific to 27 kV metal-enclosed interrupter (MEI)
switchgear was:

=  401A - High Voltage Metering Enclosure 15001 to 27000 Volt Service, revision 2.

Seattle City Light Requirements

In addition to the above, Seattle City Light imposes further requirements:

= Distance from conduit end to middle phase termination landing pad shall be 60 inches minimum. Seattle City Light
may provide a pit up to 2’-1” deep to obtain minimum clearance. This requirement supercedes EUSERC drawing
401A, revision 2, dated 12/03, sheet 2 of 2, 20800/27000 column, Dimension G, floor of compartment to phase
landing pad.

= Distance from end of grounding ball to inside protective inner door shall be 12 inches minimum. This requirement
supercedes EUSERC drawing 401A, revision 2, dated 12/03, sheet 2 of 2, 20800/27000 column, Dimension A.

=  Conduits shall be installed to turn up.
= Three lifting eyes shall be provided to facilitate installation or replacement of metering current transformers.

= Neutral pad shall be insulated for phase to ground voltage passing between the termination compartment and the
metering compartment. A copper pad predrilled with two sets of 9/16-inch diameter holes on 1-3/4-inch centers shall
be provided inside the termination compartment.

=  Bus shall be bare copper.

=  Cable termination bus shall be equipped with one-inch diameter ball-type grounding studs (one per phase plus
ground), Salisbury catalog number 21191, to allow each phase to be safely checked for voltage with a hotstick-type
voltage sensor and then grounded with hotstick-installed, ball and socket-type grounding system.

= A hotstick-removable insulating cover, Salisbury catalog number 21236, shall be provided for each normally energized
ball-type grounding stud.

= Each phase landing pad shall be provided with two sets of two 5/8-inch diameter holes on 1-3/4-inch vertical centers,
each set separated horizontally 4-1/2-inch on center. Provide on additional 7/16-inch diameter hole per pad at least 1-
3/4 inches away from the other holes for connecting surge arrester leads.

= A grounded base plate shall be provided inside the termination compartment, predrilled with three 7/16-inch diameter
holes for mounting surge arresters. Surge arresters will be furnished and installed by Seattle City Light. Refer to City
Light Material Standard 6801.4 / Stock Number 680117.

= A vertically mounted length of 1-5/8 inch by 1-5/8 inch strut channel shall be mounted on each side of the termination
compartment. A third length of 1-5/8 inch by 1-5/8 inch strut channel shall be installed between the first two for
mounting cable support hardware (provided by Seattle City Light).

. Protective inner door consisting of a solid, high-strength, transparent, full-length, hinged, bolted-closed barrier (Lexan,
clear polycarbonate, or approve equivalent) inside each compartment main door in order to comply with Washington
Administrative Code (WAC) 296-45-325, Table 1. Table 1 states for phase-to-phase voltages between 15.1 and 36.0
kV, the AC live work minimum approach distance shall be two feet ten inches.

=  Compartment door handles shall be designed to accommodate a padlock shackle for physical access control.
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E.3 Seattle City Light Requirements, continued

= Compartment doors shall be designed to accommodate a pentahead bolt for back-up physical access control.

= Inside ceiling surfaces shall be coated with anti-condensation material.

=  Provide anti-condensation heater near floor.

= Vents shall be provided at the top and bottom of the enclosure for air circulation.
= Vents shall be equipped with filters to minimize dust and dirt ingress.

= Vent filters shall be accessible from outside of the enclosure to allow the filters to be maintained without having to de-

energize the switchgear.
= Vents shall be designed to prevent the entrance of foreign objects.
=  Compartment entrances shall be provided with rain shields.
=  Seattle City Light will provide all instrument transformers.

E.4 Approval

Seattle City Light Electric Service Engineering (ESE) shall be the customer’s point of contact for all communication and

submittals.

Because site-specific metering compartment requirements may vary, customer shall submit manufacturer’s design

drawings to Seattle City Light Electric Service Engineering (ESE) for review and approval.

Seattle City Light Electric Service Engineering (ESE) shall coordinate the review of the manufacturer’s design drawings

with Seattle City Light's Meter Section.

Customer shall obtain Seattle City Light approval before releasing metering compartment design to the switchgear

manufacturer for construction.
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F.1

F.2

APPENDIX F - RECOMMENDED PROTECTION AND CONTROL SCHEMES

Scope

The information presented in this appendix was created to facilitate the development of site-specific, 27 kV metal-enclosed
interrupter (MEI) switchgear protection and control requirements.

The Purchaser or assigned design engineer is encouraged to contact the System Protection Protection Group for counsel
and advice at the earliest stage of the project.

Recommended Schemes

Below are the recommended schemes for five common engineering situations that may be found at Seattle City Light:

F.2.1 Incoming Cubical - Radial Feed

System

l source

Comments - Overcurrent Protection: Max
Size 175E, (S&C Standard Speed). Fuse
may not be required at the discretion of
SCL distribution design engineer. Fuse
must coordinate with upstream protection
device.

F.2.2 Incoming Cubical - Dual Feed System without Tie Switch

|4__%

lsource 1

l source 2

Comments - Overcurrent Protection: Max Size 175E,
(S&C Standard Speed). Automatic Transfer Switch.
Fuse may not be required at the discretion of SCL
distribution design engineer. Fuse must coordinate with
upstream protection device. Automatic Transfer option
shown. Manual Switching at the discretion of SCL
distribution design engineer.
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F.2.3 Incoming Cubical - Dual Feed System with Tie Switch

l source 1 l source 2

F.2.4 Feeder Cubical - Small Transformer (less than 3 MVA)

device.

+ load

F.2.5 Feeder Cubical — Large Transformer (3 MVA and greater)

| with Phase and Ground Elements; must

this scheme is outside the scope of this
3 Material Standard.

o5

v load

F.3 Approval

Comments - Overcurrent Protection: Relay,

coordinate with upstream protective devices.
Circuit Breaker. The switchgear required for

g Comments - Overcurrent Protection: Max Size 175E,
(S&C Standard Speed). Automatic Transfer Switch.
Fuse may not be required at the discretion of SCL
' distribution design engineer. Fuse must coordinate with

T————————] - O upstream protection device. Automatic Transfer option
shown. Manual Switching at the discretion of SCL
5— ————————— —-——33 distribution design engineer.

Comments - Overcurrent Protection: Max Size
| 65X - Cooper, (full range current limiting fuse).
Fuse must coordinate with upstream protection

All protection and control schemes for 27 kV metal-enclosed interrupter (MEI) switchgear assemblies shall be reviewed

and approved by the System Protection Group.

210




Standard Number: 450790

Seattle City Light Superseding: March 4, 2005

MATERIAL STANDARD EffectivePDaagt::: ?c;tfoger 29, 2015

Switchgear, 27 kV, Three-Pole, Padmount

1. Scope

1.1 This document specifies self-contained, totally enclosed, outdoor, metalclad, 27-kV, three-phase
switchgear assembly with a switched source and either (1) three additional un-fused switched ways,
(2) three-phase load tap(s) with either fused holders that are suitable for load interruption or (3)
electronic fuses. The switch, tap and fuse configuration will be specified in the purchase order.

1.2 This switchgear is intended for use on a 26.4-kV, three-phase, 60-Hertz, grounded neutral
underground distribution system. The load will be single- and three-phase, distribution transformers
serving public-use facilities that require high reliability.

2. General

2.1 Except as modified by this specification, the switchgear furnished shall comply with the material and
testing requirements of the latest revisions of all applicable standards by ANSI, IEEE, and NEMA.

2.2 The manufacturer shall be solely responsible for the performance of the basic switch components as
well as the complete integrated assembly as rated.

2.3 All components of the switchgear shall be completely factory assembled and tested.

2.4 The manufacturer shall provide sufficient notice to allow Seattle City Light representatives to inspect
the switchgear during its manufacture, if requested.

3. Ratings
3.1 The rating of the entire switchgear assembly shall be 27 kV.

3.2 The source switch(es) and the un-fused switched ways shall have a continuous current rating of
600 amperes and a live switching rating of 400 amperes. The switch shall have a two-time, fault-
closing duty cycle of 22,400 amperes asymmetrical at 27 kV.

3.3 Each power fuse mounting shall have a continuous current rating of 200 amperes and a load-
switching rating of 200 amperes. They shall have a minimum, one-time, fault-closing, duty cycle of
20,000 amperes asymmetrical and a two-time, fault-closing duty cycle of 13,000 amperes
asymmetrical at 27 kV. The power fuses, if specified, shall be rated to interrupt 540 MVA, three-
phase, symmetrical at rated voltage.

3.4 The short-circuit, fault duty rating of the power fuse mounting and interrupters shall be 540 MVA or
12,500 amperes RMS symmetrical.

3.5 Each electronic fuse mounting shall have a continuous current rating of 600 amperes and a load-
switching rating of 200 amperes. The minimum interrupting rating of the electronic fuses shall be
40,000 amperes RMS symmetrical. It shall have a minimum, one-time, fault-closing, duty cycle of
22,400 amperes asymmetrical and a two-time, fault-closing duty cycle of 13,000 amperes
asymmetrical at 27 kV.

3.6 Each fused tap, fuse, and fuse assembly shall be capable of withstanding full line-to-line AC voltage
(27 kV) across each fuse unit after operation.

4. Insulation
4.1 The basic impulse insulation level shall be 125-kV BIL.
4.2 The maximum RIV at 1,000 kHz shall be 100 microvolts when energized at rated voltage.

Standards Coordinator Standards Supervisor Unit Director
Laura Vanderpool John Shipek Darnell Cola
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5. Primary Connections

5.1

5.2

All terminal pads shall have two holes sized and spaced per NEMA standards (9/16" holes drilled on

1-3/4" centers) that shall be located at least 34" above the lowest point of the switchgear for
connecting the cables. A 12” base spacer may be necessary to achieve the termination height
required. There shall be ample clearance around these landing pads to accommodate the following
terminators:

Raychem Type HVT 3M 5600

A primary connector, S&C #4745 or prior user-approved equal, shall be furnished for every primary
termination.

6. Interlocks and Barriers

6.1

6.2
6.3

6.4

Each switch shall have a removable front barrier to guard against inadvertent contact with the live
parts. These barriers shall be capable of being inserted in the open gap when the switch is in the
open position.

All switches shall have means of padlocking in the open position.
Each power or electronically fused switch shall have a movable front barrier to guard against

inadvertent contact with live parts. These barriers shall be capable of being inserted in the open gap
when the power or electronic fuses are in the disconnect position.

All phase separation panels and barriers shall be of inert material. The manufacturer shall insure
that the phase separation panels will not warp or bend and or in any way decrease design
clearances.

7. Grounding Studs

7.1 Each switch terminal, each fuse terminal, and each compartment ground terminal shall have a stud
for attaching working grounds that use hot-line clamps such as A.B. Chance #1530GP (0.745" to
0.162").

7.2 These studs shall be located in such a manner that the clamps may be readily applied or removed
with a "hotstick."

7.3 The grounding studs shall be capable of carrying the fault duty of the switchgear.

7.4 The compartment grounding studs shall be at least 10" long.

8. Buses

All buses shall be of copper or aluminum. Buses wrapped with organic material will not be permitted. All joints
shall have suitable hardware and treatment to prevent harmful oxidation and loss of optimum contact pressure.
All switches and fuse mountings shall have a grounded steel base between the contact end support insulator
and the hinge end support insulator to eliminate possible energization across the open gap.

9. Fuses and Mounting

9.1

9.2

9.3

The power fuse mountings, when specified, shall be completely interchangeable with all parts of
S&C Electric Company SML-20, 45° opening disconnect style, vertically mounted with silencer unless
otherwise specified on the purchase order.

Each power fuse compartment shall be furnished with end fittings for three fuses and, if specified, six
fuses with ampere ratings as specified in the purchase requisition.

The power fuse mounting disconnects shall be quick-break and fully capable of load-break operation
unless otherwise specified.
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10. Electronic Fuses

11.

12.

13.

14.

15.

10.1 The electronic fuse components and mountings, when specified, shall be completely
interchangeable with all parts of the S & C Electric Company Fault-Fiter, disconnect style, unless
otherwise specified on the purchase order.

10.2 Each electronic fuse compartment shall be furnished with holders for three electronic fuses.
Switches

The switches shall be provided with quick-make and quick-break mechanisms.

Motor operators

PMH-5 type switches shall be supplied with factory installed S & C type PM motor operators including 24
volt dc ZSD relay with 400 ampere blocking level, potential transformer, current transformers, battery
packs and battery charger.

Arrester Mounting

The switch manufacturer shall incorporate provisions for mounting surge arresters in all 600 ampere switch
compartments. The arresters to be mounted will be 17 kV MCOV heavy-duty distribution class gaped or
ungaped metal oxide arresters. The bottom mounting on the arrester will consist of a 3/8" threaded stud
with washers and nut. Seattle City Light will provide and install the arresters.

Fault Indicator Mounting

The switch manufacturer shall incorporate mounting provisions for a three phase fault indicator in each
600 ampere switch compartment. A single window shall be provided in the door of each 600 ampere
switch compartment.

Enclosure

15.1  The switchgear cabinet shall be constructed to provide adequate space, volume, and strength for
fuse handling, fuse exhaust, and venting, and shall withstand all pressure build-up during
interruption without permanent distortion or damage to any portion of the structure.

15.2  Access to the unit for maintenance and cable termination shall be through the doors to the switch or
to the switch or fuse compartments only. The doors shall be secured with a padlock shackle and
penta head bolts for back-up protection.

15.3 The enclosure ground connection shall consist of one (or more) unpainted, copper-faced steel or
stainless steel pad(s), 2" x 3-1/2" with two 9/16" - 13 NC holes spaced on a 1-3/4" center. The
pad(s) shall be welded to the frame on the interior of the frame near the high-voltage conductor
entrances.

15.4 The cabinet shall be 11 gauge (0.12 inches) minimum thickness stainless steel.

15.5 Four-compartment padmount enclosure shall be mountable without overhanging on a concrete pad,
84" wide x 79" deep, allowing a one-inch concrete margin around the perimeter of the enclosure.
(Footprint 82" wide x 76-3/4" deep.)

15.6 Two-compartment padmount enclosure shall be mountable without overhanging on a concrete pad,
45" x 67-1/2" deep, allowing a one-inch concrete margin around the perimeter of the enclosure.
(Footprint 43" wide x 65-1/4" deep.)

15.7 The cabinet shall have an equivalent of 4" x 12" or 48 square inches of ventilation in each sectioned
cubicle of the cabinet, designed to provide cross-ventilation. The ventilation method shall be
tamper proof.

15.8 The entire underside of the roof shall be coated with a "no-drip" asphalt-base mastic, minimum
1/8" thick.

15.9 The enclosure shall meet all requirements for enclosure security required by ANSI C57.12.28.

15.10 Provisions for securing the enclosure to the concrete pad shall include attachments for all four
sides.
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16. Paint Finish

17.

18.

19.

16.1 The color of the finish coat shall be Munsell 7GY 3.29/1.5 padmount green.

16.2 The paint coating system shall meet all of the enclosure coating system performance requirements
specified by the latest revision of ANSI C57.12.28.

Data to be Submitted for Qualification as an Approved Manufacturer

Each manufacturer shall submit with its qualification proposal the data listed below. The manufacturer
shall submit a description of any changes, additions, or exceptions to this specification it proposes,
together with the reasons for the departure. Product evaluation will be conducted on the basis of the
information submitted. The drawings and data furnished must be sufficient in detail and clarity to enable
making a complete and positive check with the technical provisions of this specification.

(@) Outline drawings with overall dimensions including those dimensions described in Sections 5.1, 15.5,
and 15.6.

(b) Information concerning details of construction including type of stainless steel to be used.

(c) Complete fuse data.

(d) Detailed information on short-circuit capability.

(e) State all electrical tests given and whether these tests apply to all units or only to sample units.

(f)  Total weight of complete switchgear assembly.

(g) Electrical schematics.

(h) Indicate construction and testing compliance per latest revision of ANSI C57.12.28.

() Names and addresses of users of the equipment the bidder intends to furnish.

() One copy of an instruction book covering installation, operation, and maintenance of the equipment.

Data to be Submitted with Bid

Each bidder shall submit with its proposal the data listed below. The bidder shall submit a description of

any changes, additions, or exceptions to this specification it proposes, together with the reasons for the

departure. Product evaluation and conformance to specification will be determined on the basis of the

information submitted. The drawings and data furnished must be sufficient in detail and clarity to enable

making a complete and positive check with the technical provisions of this specification.

(@) Outline drawings with overall dimensions including those dimensions described in Sections 5.1, 15.5,
and 15.6.

(b)  Statement of type of stainless steel to be used.

(c) Total weight of complete switchgear assembly.

(d)  Electrical schematics.

(e) Indicate construction and testing compliance per latest revision of ANSI C57.12.28.
(

f)  One copy of an instruction book covering installation, operation, and maintenance of the equipment.
Data to be Furnished by Successful Bidder

The successful bidder shall supply:
(@)  Outline drawings with overall dimensions; see Sections 5.1, 15.5, and 15.6, dimension requirements.

(b)  One copy of an instruction book covering installation, operation, and maintenance of the equipment
shall be packaged in a water resistant envelope and placed inside each switch.

(c) Time-current curves of all fuses and protective relays.
(d)  One certified copy of all standard tests except as noted below.

(e) One certified copy of the enclosure coating system performance tests required by ANSI C57.12.28
only when requested.

(f)  One certified copy of the enclosure security performance tests required by ANSI C57.12.28 only
when requested.
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20. Guarantee

If any part of this equipment fails due to defective design, material, and/or workmanship within 24 months
after delivery, it shall be replaced without cost to Seattle City Light.

21. Patents and Infringements

The manufacturer shall defend Seattle City Light against any litigation arising from all patent infringements
of the equipment furnished under this specification. If such equipment is judged as infringing, the
manufacturer shall either secure for Seattle City Light the right for its continued use, or replace it with
non-infringing devices that comply with this specification at no cost to Seattle City Light.

22. Approved Manufacturers

Stock No.  Description Type

250195 3 2-Way 1 600A switch & 1 set of Fault-Fiter fuse PMH-5
mountings

250190 30 4-Way 2 600A switches & 2 sets of SM-20 fuse PMH-9
mountings

250192 37 4-Way 4 600A switches PMH-10

250191 3¢ 4-Way 1 600A switch & 3 sets of SM-20 fuse PMH-12
mountings

250163 Motor Operator Kit w/ ZSD Relay with 400 Ampere PM
blocking level

A10 Stainless steel enclosure w/ “olive green” finish

F12
K18
K20

P5

Fault indicator provisions w/ viewing windows in (SS) doors
12” stainless steel spacer
24" stainless steel spacer

Mounting provisions for “18 kV” arresters

From S&C cat. Section 662-32, pages 8 thru 10 dated May 31, 1994

SWITCH CONFIGURATION DIAGRAMS

S & C Cat. No.

156513R3- A10-F12-K20-
P5-E102, Rev. 0

55153R3-A10-F12-K18-P5

55243R3-A10-F12-K18-P5
55173R3-A10-F12-K18-P5

38971R2-A1-A10-Y8-Z1

\fxi WO T ﬁ&\

T T 11711 - =TT

o

250195 250190 250192

250191

In October 2015, this standard was renumbered from 2501.9 to 4507.90.
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1. Scope
This specification applies to the furnishing of pole-mounted, three-phase 1,200 kvar shunt capacitors for a
26Y/15 kv solid grounded neutral distribution system. The completed assembly shall have three switches and be
completely prewired (both the capacitor and the switch control circuits).

2. General

The capacitors furnished under this specification shall meet all applicable ANSI, NEMA, and OSHA standards
except as modified by this specification.

3. Rating
3.1 The reactive rating shall be 1,200 kvar.
3.2 The voltage rating shall be 26,400 Grd. Y/15,240.
4. Insulation Levels
4.1 The insulation level of all live parts (except the control circuits) shall be 125 kv BIL.
4.2 The RIV of the switch shall not exceed 250 microvolts at 17.4 kv.
4.3 The RIV of the completed assembly shall not exceed 250 microvolts at rated voltage.
5. Insulating Materials
5.1 The charged surfaces shall be separated by high-voltage film.
5.2 The insulating compound shall be low in toxicity and be biodegradable. Polychlorinated byphenyls
(Askarels) or other chlorinated hydrocarbons are not acceptable and will be considered as noncompliant
with this specification.

5.3 The insulating compound shall have a PCB level of less than 1 ppm, and a decal or tag shall be affixed to
each capacitor tank in a prominent place confirming this PCB level.

6. Capacitor Units

6.1 Each capacitor unit shall be constructed with internal discharge resistors that will reduce the residual
voltage to 50 volts or less within five minutes.

6.2 Each capacitor bank shall be provided with a two bolt cable to flat grounding terminal located on the pole
side of the frame and capable of accepting a minimum of three #4 AWG copper jumpers.

6.3 Each capacitor unit shall be made up of 200 kvar single-phase units and have two bushings with no internal
grounds. Bids will not be accepted for three-phase units. Each of the two bushings shall have at least a
17-inch creepage distance, be colored sky gray, and be supplied with insulating caps.

6.4 All terminals and connectors shall be copper with plating for bimetallic connections.

Standards Coordinator Standards Supervisor Unit Director
Laura Vanderpool John Shipek Darnell Cola
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7. Oil or Vacuum Switches

10.

11.

12.

7.1 The switches shall have a continuous rating of 200 amperes and be designed for interrupting this reactive
current.

7.2 The switch bushings shall have at least 17-inch creepage distance, be sky gray in color, and be supplied
with insulating caps.

7.3 The control voltage shall be 120V.

7.4 The switches shall be McGraw-Edision type NR, G.E. type FKC 2, Joslyn VerSaVac Vacuum,
Westinghouse type CRS, or prior user approved equal.

Completed Assembly

8.1 Each assembled bank shall consist of capacitors and switches mounted on a bracket suitable for pole
mounting.

8.2 A common junction box shall be mounted on the pole mounting. All control wiring shall be terminated in
this junction box.

8.3 The completed assembly shall be painted with a semi-gloss dark green, similar in color to Munsell 7GY
3.29/1.5 and shall be highly resistant to oil and weathering. Reasonable color variations are acceptable on
approval. A sky gray may be furnished only as an alternative with prior user approval.

Nameplates

Corrosion-proof nameplates shall be attached to each capacitor unit.

Warranties

Should any capacitor unit, oil switch, or other related components fail within one year after installation, it shall
be repaired or replaced promptly at the expense of the supplier.

Patents and Infringements

The manufacturer shall defend the Seattle Lighting Department against any litigation arising from all patent
infringements of the equipment furnished. If such equipment is judged as infringing, the manufacturer shall
either secure for the Lighting Department the right for its continued use, or replace it with non-infringing devices
that comply with this specification at no cost to the Seattle Lighting Department.

Data to be Supplied with Bid

12.1 Average losses in watts per kvar at 30°C ambient temperature after eight hours of energization. Losses
due to the internal discharge resistors shall be included in these electrical losses.

12.2 Outline drawings of the assembled bank including capacitor unit dimensions.

12.3 Type of insulating compound used and the toxicity and biodegradability of same. Bidder shall supply a
completed OSHA Form 20, “Material Safety Data Sheet.” Also the following additional information shall
be supplied.

a. Results of all known tests on acute toxicity on mammals and fish, e.g., LD50 for 14-day old rats and for
bluegill.

b. Results of all known tests on subacute or chronic toxicity, based on prolonged feeding to mammals and
fish.

c. Results of all tests on biodegradability, e.g., the standard River Die Away Test, and bioaccumulation after
prolonged exposure.

d. Results of all tests for carcinogenicity, mutagenicity, teratogenicity, embryotoxicity, and fetotoxicity, if
available.

e. Planned studies or studies in progress, either by the manufacturer, independent parties, or as a result of
the TSCA Testing Committee’s recommendations by EPA.

f. Required disposal procedures and other recommended or required handling precautions.
12.4 Field experience on failure rates.

12.5 Data on proposed oil or vacuum switch to be uzsie7d.
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12.6 The following capacitor design details shall be included in the bid proposal:
a. Capacitor unit working voltage.
b. Number of series sections in capacitor unit.
c. Rated voltage between foils.
d. Number of sheets of film, paper film, or paper between foils.
e. Thickness of each sheet of film, paper-film, or paper between the foils - in mils.
f. Total paper and/or film thickness between foils - in mils.
g. Dielectric stress of paper, paper film, or paper - in volts per mils.

h. A graph showing average watts loss/kvar vs. ambient temperature from -40° C to +40° C for a 200
kvar unit for a 10-hour energization period.

i. A graph showing watts loss vs. temperature from -40° C to +40°C for a 200 kvar unit after eight hours
of energization.

13. Award of Bid
The award of the purchase order shall be based on the following:
13.1 Bid Price
13.2 Losses evaluated at $2,800 per kilowatt.
13.3 Overall appearance of assembled bank. A compact silhouette is desired.
13.4 Evaluation of design details as covered in Section 12.6.
13.5 The data submitted with the bid.
13.6 The bidder’s qualifications.
13.7 Eslggggl disposal and handling procedures required or recommended by the manufacturer or government
13.8 The extent of the warranties and guarantees.

Stock No. 313871

In October 2015, this standard was renumbered from 3138.7 to 4509.45.
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SWITCH, TEST, 600 VOLT, 30 AMP

° ARD ° _l"
1

1. Test Switches, of the configuration shown shall be semi-flush mounted. They provide fast, safe and reliable
access to components and circuits on panel boards and switchboards without disconnecting existing wiring. All
measurements and tests can be performed at the test switch, without taking any devices out of service.

Type FT-1 Switches and related Test Plugs have all the features necessary for applications involving the
measurement of individual currents and voltages associated with substation instrumentation and protection
devices. Specially designed for the measurement of potential elements, current elements, and make-before-
break short-circuit elements related to Current Transformer (CT) circuits.

2. Terminals: Standard screw type terminals connections are located at the rear of the switch. The terminals are
separated from each other by polycarbonate barriers that are part of the molded base. The barriers provide
adequate insulation as well as adequate wiring space between terminals.

3. Poles: combinations of 1 to a maximum of 10 individual poles or switch units. Each pole is identified by a letter
(A to J), which is visible along the top of the base from left to right. The individual switch units are of a knife
blade type. There are two different types of switch units available: potential poles and current poles. Potential
poles (P), are configured as single, non-shorting knife blades for use in potential, trip, or control circuits.
Current poles are configured in sets of two, (C-C), for use with current circuits; and consist of a current test
jack, a shorting spring, a shorting blade, and a non-shorting blade.

4. References
ABB Descriptive Bulletin 41-077INTL; “Flexitest™ Switch Type FT-1 and FT-1X", Effective February 2004,
Supersedes DB 41-077 dated January 2004.
SCL Material Standard 2805.00; (renumbered to 4903.35 in October 2015)

5. Stock Unit: EA
Approved Manufacturer and

Stock Number Dimensions, in. Catalog Numbers
Number Positions  CT PT A B ABB
012647 10 0 10 6.375 2.813 129A501G01
012649 10 3 4 - - 129A514G01
Standards Coordinator Standards Supervisor Unit Director
John Shipek John Shipek Darnell Cola
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2. Scope

This standard covers the requirements for single-phase, solid-state, kilowatthour meters.

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

Form Rated

Stock No.  Designation Current Class Voltage (V) External Wires Meter Type
011677 4S 20 240 3 C1SR
011679 2S 200 240 3 C1SR
012413 4S 20 120 to 480 3 kv2c
012432 2S 320 240 3 1-210+
012678 1S 100 120 2 1-210+
012780 3S 20 120 to 480 2 kv2c
400035 2S 200 240 3 1-210+

Polyphase, solid-state, kilowatthour meters are outside the scope of this standard and
are covered in SCL 4913.05.

3. Application

Single-phase kilowatthour meters are used to measure and record the electric energy
usage of mainly residential and small commercial customers.

4.

Industry Standards

Single-phase kilowatthour meters shall meet the applicable requirements of the latest
revision of the following industry standards:

ANSI C12.1-2008; Electric Meters Code for Electricity Metering

ANSI C12.10-2011; Physical Aspects of Watthour Meters-Safety Standard
ANSI C12.18-2006; Protocol Specification for ANSI Type 2 Optical Port
ANSI C12.20-2010; Electricity Meters - 0.2 and 0.5 Accuracy Classes

IEC 61000-4-4:2012; Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques - Electrical fast transient/burst immunity test

IEEE 519; IEEE Recommended Practice and Requirements for Harmonic Control in
Electric Power Systems

IEEE C37.90.1-2012; IEEE Standard for Surge Withstand Capability (SWC) Tests for
Relays and Relay Systems Associated with Electric Power Apparatus

ISO 9000:2005; Quality Management Systems

5. Requirements

51

Common

The vendor shall specify all tools and training necessary to verify meter accuracy, and to
install and maintain a meter. This includes support equipment (hardware), documentation
(manuals, instructions, etc.), and software.

Software shall include site licenses, upgrades, tracking, life expectancy, and compatibility
(such as any standard read protocol).

Each single-phase kilowatthour meter shall be provided with a nameplate meeting the
requirements of SCL 4980.10.

221



Standard Number: 4911 . 05

Seattle City Light Superseding: September 16, 2014
MATERIAL STANDARD Effective Date: October 29, 2014
Kilowatthour Meter, Single-Phase, Solid-State, Electronic Page: 3of 7

Single-phase kilowatthour meters shall meet the requirements listed in Table 5.1.

Table 5.1. Common Requirements for Single-Phase Kilowatthour Meters

Attribute Value

Phase Single

Mounting Socket S (detachable)

Frequency 60 Hz

Accuracy Class (See Section 5.2 in this standard.)
Construction Solid-state operation

5- or 6-character Liquid Crystal Display (LCD)
Single-mold polycarbonate cover

Current transformer built into base

Dustproof and raintight for outdoor use
Sealed effectively with a T-bar seal

Input voltage, operating range +20%
Temperature, operating range, degrees
°C -40 to +85
°F -40 to +185

5.2 Detailed
Single-phase kilowatthour meters shall meet the requirements listed in Table 5.2.

Table 5.2. Detailed Requirements for Single-Phase Kilowatthour Meters

Accuracy Register
Stock No. Class Meter Option1 Metering Type Reading Format  Multiplier
011677 0.5 1 Non-demand  kWh XXXXX Kr=TF
011679 0.5 1 Non-demand kWh XXXXX Kr=1
012413 0.2 2 Demand kWh XXXXXK Programmable
kvarh  xxxxxx?
kW XXX XXX 2
012432 0.5 N/A Non-demand kWh XXXXX Kr=1
012678 0.5 N/A Non-demand  kWh XXXXX Kr=1
012780 0.2 2 Demand kWh XXXXXK Programmable
kvarh XXXXXK
kW XXX XXX 2
400035 0.5 N/A Non-demand kWh XXXXX Kr=1

Notes

1. See section 5.4 in this document for a definition of each option.
2. Or as programmed by the user.
3. The interval is 15 minutes (set for shortest consecutive rolling subintervals).

5.3 Accuracy Class

The accuracy of each single-phase kilowatthour meter shall meet the requirements as
specified in SCL 4980.05.
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5.4 Meter Options

5.5 Meter Register

55.1

Common

Option 1
Itron meters shall be able to transmit energy reads with continuous RF transmission.

Transmissions must be compatible with existing SCL meter reading equipment. Meters
shall be set for 5-digit read with Kr (multiplier) = 1 for a self-contained meter or Kr = TF
(transformer factor) for a transformer-rated meter.

Transmission module identification shall be clearly marked on the meter. It shall also be
included in the certified test report as noted in SCL 4980.05.

The following communication modules are approved:

Itron Centron R300 in a high power configuration at 100 mW output.
Itron Centron R300 in a standard power configuration at 0.75 mW output.

Option 2

Programmable soft switches for demand, reactive, recorders, etc., shall be
programmable both into the meter and back out of the meter using an ANSI Type 2
Optical Port as specified in ANSI C12.18.

Software used to program the register shall be compatible with Windows 7 and available
to SCL for use on Technical Metering computers. Software shall be onsite, licensed for
use by SCL and acceptable to the users.

A pulsing infrared or LCD output on the register shall be provided for testing watthours.

Optical meter communications for reading, programming, and for configuring soft
switches shall be performed through an ANSI Type 2 Optical Port as specific in
ANSI C12.18.

The serial number shall be 9 digits or fewer. Details on size and style of serial numbers
are given in SCL 4980.10 (sections 4.1 and 4.2).

The following features and functions shall be provided on the register or nameplate:

Potential indication on the display of each energized element (if not otherwise shown
on the meter).

Power flow indication on the display to determine load and direction.

A segment check as part of the normal display sequence.

A programmable “K" value, if used. Display is optional.

An electronics self-check to indicate errors.

Space on the meter’s front, and visible through the cover, for multiplier and other
programmable values (such as the "K" value).

The SCL security code (applies to any meters with an optical communications port,
except Stock Numbers 011677 and 011679). Contact the SCL meter lab for details.
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5.5.2 Non-Demand Metering

A serial-numbered Encoder Receiver Transmitter (ERT) communication module, if used,
must be readily removable (preferably without tools after the meter cover is removed).

Kilowatthours shall be displayed or programmed to display on a 5-digit LCD.
The following features and functions shall be provided on the register or nameplate:

Kilowatthours identified on the display if there is any possibility of confusion. This
indication may be a 2-digit code.

Provisions for field installation of pulse output board or other options.
Programmable by SCL to accumulate delivered-only kWh, received-only kWh,
delivered plus received kWh, and delivered minus received kWh (not applicable to
Stock No. 011677 and 011679).

Instantaneous power reading on the display in addition to the energy reading
(applicable only to Stock No. 012678 and 012683).

5.5.3 Demand Metering
Demand register interval lengths shall be 1 hour, 30 minutes, and 15 minutes. Also,
demand register subintervals shall be 3 minutes or less or programmable to 3 minutes or
less for a 15-minute interval.
Digital source pulses that drive the register functions of energy, reactive, and demand
shall be specified as Ky, or K;, / n where n = the number of pulses required to produce the
specified energy or reactive value (Kj).
Kilowatthours, kilovarhours, and maximum kilowatts demand shall be displayed or
programmed to display on a 5- or 6-digit (user programmable) LCD.
The following features and functions shall be provided on the register or nameplate:
Kilowatthours, kilovarhours, and maximum kilowatts demand identified on the display.
This indication may be a 2-digit code.
A unique program number stored in the register (display is optional).
A pulsing infrared or LCD output on the register for testing watthours and varhours.
6. Testing
6.1 Test Data
Test data that establishes compliance with the requirements of ANSI C12.1 and this
standard shall be provided upon request.
6.2 Certified Test Data File
A certified test data file shall be provided as specified in SCL 4980.05.
6.3 Calibrations
Calibrations shall be stable whether fixed or adjustable by SCL personnel.
Adjustments (on adjustable meters) may be made by using either hardware or software.
All adjustments shall be stable over the life of the meter.
6.4 Meter Acceptability

Meter acceptability shall be determined through sample evaluation by SCL. Test results
obtained during acceptance or verification testing shall meet the requirements as
specified in SCL 4980.05.
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6.5 Testing Capability

Single-phase kilowatthour meters shall be capable of being tested using existing utility
test equipment.

Field tests shall be performed in a test mode that does not affect the measured register
data. Or, the register read must be able to be reset to a reading.

The test mode may be accessed through software or a switch (hardware), or both.

Provisions shall be made to assure that a meter cannot be inadvertently left in the test
mode. This shall be done through a software program or by a message on the display
(least desirable) when the meter is placed back in service.

7. Design Changes

The manufacturer shall inform SCL in writing of all design changes that could affect the
understood or published capabilities of the product.

8. Marking

Single-phase kilowatthour meters, cartons, and shipping containers shall be labeled
according to the requirements of SCL 4980.10.

9. Packaging

Single-phase kilowatthour meters shall be packaged to prevent damage during shipping,
handling, and inside storage.

Single-phase kilowatthour meters shall be packaged up to four per carton.

Cartons shall be shipped stacked and shrink wrapped to wood pallets.

10. Issuance

EA.

11. Approved Manufacturers

Stock Form Current Rated External Meter

No. Designation Class Voltage (V) Wires Manufacturer Type  Part No.
011677 4S 20 240 3 Itron C1SR 0190510
011679 2S 200 240 3 Itron C1SR 0190507
012413 4s 20 120 to 480 3 GE Energy kv2c  787X300080
012432 2S 320 240 3 GE Energy 1-210+ 726X500134
012678 1S 100 120 2 GE Energy 1-210+ 726X100131
012780 3S 20 120 to 480 2 GE Energy kv2c  787X300077
400035 2S 200 240 3 GE Energy 1-210+ 727X200116

12. References

SCL Material Standard 4980.05; “Test Data Requirements, Electricity Meters”

SCL Material Standard 4980.10; “Bar Code, Nameplate, Shipping Label Requirements,
Electricity Meters”
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13. Sources

Byun, Robin; SCL Standards Engineer, subject matter expert, and originator of 4911.05
(robin.byun@seattle.gov)

Gilmore, Dan; SCL Meter Technician and subject matter expert for 4911.05
(dan.gilmore@seattle.gov)
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2. Scope

This standard covers the requirements for polyphase, solid-state, kilowatthour meters.

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

Form Rated
Stock No. Designation Current Class Voltage (V) External Wires Meter Type
012396 9S 20 120 to 480 4 kv2c
012407 16S 200 120 to 480 4 kV2ce
012414 16S 200 120 to 480 4 kv2c
012433 12S 200 120 to 480 3 kv2c
012434 45S 20 120 to 480 3 kv2c
012683 25S 200 120 3 [-210+n
013368 12S 200 120 3 CN1SR

Single-phase, solid-state, kilowatthour meters are outside the scope of this standard and
are covered in SCL 4911.05.

3. Application

Polyphase, solid-state, kilowatthour meters are used to measure and record the electric
energy usage of commercial and industrial customers.

4.

Industry Standards

Polyphase, solid-state, kilowatthour meters shall meet the applicable requirements of the
latest revision of the following industry standards:

ANSI C12.1-2008; Electric Meters Code for Electricity Metering

ANSI C12.10-2011; Physical Aspects of Watthour Meters-Safety Standard
ANSI C12.18-2006; Protocol Specification for ANSI Type 2 Optical Port
ANSI C12.20-2010; Electricity Meters - 0.2 and 0.5 Accuracy Classes

IEC 61000-4-4:2012; Electromagnetic compatibility (EMC) - Part 4-4; Testing and
measurement techniques - Electrical fast transient/burst immunity test

IEEE 519; IEEE Recommended Practice and Requirements for Harmonic Control in
Electric Power Systems

IEEE C37.90.1-2012; IEEE Standard for Surge Withstand Capability (SWC) Tests for
Relays and Relay Systems Associated with Electric Power Apparatus

ISO 9000:2005; Quality Management Systems

5. Requirements

5.1

Common

The vendor shall specify all tools and training necessary to verify meter accuracy, and to
install and maintain a meter. This includes support equipment (hardware), documentation
(manuals, instructions, etc.), and software.

Software shall include site licenses, upgrades, tracking, life expectancy, and compatibility
(such as any standard read protocol).
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5.2

Detailed

Each polyphase kilowatthour meter shall be provided with a nameplate meeting the

requirements of SCL 4980.10.

Polyphase kilowatthour meters shall meet the requirements listed in Table 5.1.

Table 5.1. Common Requirements for Polyphase Kilowatthour Meters

Attribute Value

Phase Poly

Mounting Socket S (detachable)

Frequency 60 Hz

Accuracy Class (See Section 5.2 in this standard.)
Construction Solid-state operation

Input voltage, operating range
Temperature, operating range, degrees
°C

°F

5- or 6-character LCD display
Single-mold polycarbonate cover
Current transformer built into base
Dustproof and raintight for outdoor use
Sealed effectively with a T-bar seal

5™ terminal in the 9:00 position

+20%

-40 to +85
-40 to +185

Polyphase kilowatthour meters shall meet the requirements listed in Table 5.2.

Table 5.2. Detailed Requirements for Polyphase Kilowatthour Meters

Accuracy

Stock No. Class Meter Option®
012396 0.2 2

012407 0.2 N/A

012414 0.2 2

012433 0.2 2

012434 0.2 2

012683 0.5 N/A

013368 0.5 1

Notes

Register
Metering Type Reading Format  Multiplier
Demand kWh XXXXXX Programmable
kvarh XXXXXX
kw XXX XXX 3
Non-demand kWh XXXXX Kr=1
Demand kWh XXXXXX Programmable
kvarh XXXXXX
kW XXX XXX 3
Demand kWh XXXXXX Programmable
kvarh XXXXXX
kW XXX XXX 3
Demand kWh XXXXXX Programmable
kvarh XXXXXX
kW XXX XXX 3
Non-demand kWh XXXXX Kr=1
Non-demand  kWh XXXXX Kr=1

1. See section 5.4 in this document for a definition of each option.

2. Or as programmed by the user.

3. The interval is 15 minutes (set for shortest consecutive rolling subintervals.)
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5.3 Accuracy Class

5.4 Meter Options

5.5 Meter Register

55.1

Common

The accuracy of each meter shall meet the requirements as specified in SCL 4980.05.

Option 1
Itron meters shall be able to transmit energy reads with continuous RF transmission.

Transmissions must be compatible with existing SCL meter reading equipment. Meters
shall be set for 5-digit read with Kr (multiplier) = 1 for a self-contained meter or Kr = TF
(transformer factor) for a transformer-rated meter.

Transmission module identification shall be clearly marked on the meter. It shall also be
included in the certified test report as noted in SCL 4980.05.

The following communication modules are approved:

Itron Centron R300 in a high power configuration at 100 mW output.
Itron Centron R300 in a standard power configuration at 0.75 mW output.

Option 2

Programmable soft switches for demand, reactive, recorders, etc., shall be
programmable both into the meter and back out of the meter using an ANSI Type 2
Optical Port as specified in ANSI C12.18.

Software used to program the register shall be compatible with Windows 7 and available
to SCL for use on Technical Metering computers. Software shall be onsite, licensed for
use by SCL and acceptable to the users.

A pulsing infrared or LCD output on the register shall be provided for testing watthours.

Optical meter communications for reading, programming, and for configuring soft
switches shall be performed through an ANSI Type 2 Optical Port as specified in
ANSI C12.18.

The serial number shall be 9 digits or fewer. Details on size and style of the serial number
are included in SCL 4980.10.

The following features and functions shall be provided on the register or nameplate:

Potential indication on the display of each energized element (if not otherwise shown
on the meter).

Power flow indication on the display to determine load and direction.

A segment check as part of the normal display sequence.

A programmable “K" value, if used. Display is optional.

An electronics self-check to indicate errors.

Space on the meter’s front, and visible through the cover, for multiplier and other
programmable values (such as the "K" value).

The SCL security code (applies to any meters with an optical communications port).
Contact the SCL meter lab for details.
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5.5.2 Non-Demand Metering

A serial-numbered Encoder Receiver Transmitter (ERT) communication module, if used,
must be readily removable (preferably without tools after the meter cover is removed).

Kilowatthours shall be displayed or programmed to display on a 5-digit LCD.
Integral registers must share the meter's serial number.
The following features and functions shall be provided on the register or nameplate:

Kilowatthours identified on the display if there is any possibility of confusion. This
indication may be a 2-digit code.

Provisions for field installation of pulse output board or other options.
Programmable by SCL to accumulate delivered-only kWh, received-only kWh,
delivered plus received kWh, and delivered minus received kWh (not applicable to
Stock No. 013368).

Instantaneous power displayed in the normal display. The display shall be an
auto-ranging value (applicable only to Stock No. 012683).

5.5.3 Demand Metering
Demand register interval lengths shall be 1 hour, 30 minutes, and 15 minutes. Also,
demand register subintervals shall be 3 minutes or less or programmable to 3 minutes or
less for a 15-minute interval.
Digital source pulses that drive the register functions of energy, reactive, and demand
shall be specified as Ky, or K;, / n where n = the number of pulses required to produce the
specified energy or reactive value (Kj).
Kilowatthours, kilovarhours, and maximum kilowatts demand shall be displayed or
programmed to display on a 5- or 6-digit (user programmable) LCD.
The following features and functions shall be provided on the register or nameplate:
Kilowatthours, kilovarhours, and maximum kilowatts demand identified on the display.
This indication may be a 2-digit code.
A unique program number stored in the register (display is optional).
A pulsing infrared or LCD output on the register for testing watthours and varhours.
6. Testing
6.1 Test Data
Test data that establishes compliance with the requirements of ANSI C12.1 and this
standard shall be provided upon request.
6.2 Certified Test Data File
A certified test data file shall be provided as specified in SCL 4980.05.
6.3 Calibrations
Calibrations shall be stable whether fixed or adjustable by SCL personnel.
Adjustments (on adjustable meters) may be made by using either hardware or software.
All adjustments shall be stable over the life of the meter.
6.4 Meter Acceptability

Meter acceptability shall be determined through sample evaluation by SCL. Test results
obtained during acceptance or verification testing shall meet the requirements as
specified in SCL 4980.05.
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6.5 Testing Capability

Meters shall be capable of being tested using existing utility test equipment.

Field tests shall be performed in a test mode that does not affect the measured register
data. Or, the register read must be able to be reset to a reading.

The test mode may be accessed through software or a switch (hardware), or both.

Provisions shall be made to assure that a meter cannot be inadvertently left in the test
mode. This shall be done by through a software program or by a message on the display
(least desirable) when the meter is placed back in service.

7. Design Changes

The manufacturer shall inform SCL in writing of all design changes that could affect the
understood or published capabilities of the product.

8. Marking

Polyphase kilowatthour meters, cartons, and shipping containers shall be labeled
according to the requirements of SCL 4980.10.

9. Packaging

Polyphase kilowatthour meters shall be packaged to prevent damage during shipping,
handling, and inside storage.

Polyphase kilowatthour meters shall be packaged up to four per carton.

Cartons shall be shipped stacked and shrink wrapped to wood pallets.

10. Issuance

EA.

11. Approved Manufacturers

Stock Form Current Rated External Meter

No. Designation Class Voltage (V) Wires Manufacturer Type Part No.
012396 9S 20 120 to 480 4 GE Energy kvV2c 784X900077
012407 16S 200 120 to 480 4 GE Energy kV2ce  784X400305
012414 16S 200 120 to 480 4 GE Energy kvV2c 787X400138
012433 12S 200 120 to 480 3 GE Energy kvV2c 787X100069
012434 45S 20 120 to 480 3 GE Energy kv2c 784X500150
012683 25S 200 120 3 GE Energy 1-210+n  727X000074
013368 12S 200 120 3 Itron CN1SR 0190519

12. References

SCL Material Standard 4980.05; “Test Data Requirements, Electricity Meters”

SCL Material Standard 4980.10; “Bar Code, Nameplate, Shipping Label Requirements,
Electricity Meters”
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13. Sources

Byun, Robin; SCL Standards Engineer, subject matter expert, and originator of 4913.05
(robin.byun@seattle.gov)

Gilmore, Dan; SCL Meter Technician and subject matter expert for 4913.05
(dan.gilmore@seattle.gov)
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1. Scope

This standard covers the requirements for certified test data from 0.2 and 0.5 accuracy
class electricity meters.

2. Application

Certified test data is used for the approval and verification of 0.2 and 0.5 accuracy class
electricity meters.

3. Industry Standards

Certified test data shall meet the requirements of the latest revision of the following
industry standards:

ANSI C12.1-2008; Electric Meters Code for Electricity Metering
ANSI C12.10-2011; Physical Aspects of Watthour Meters - Safety Standard
ANSI C12.20-2010; Electricity Meters - 0.2 and 0.5 Accuracy Classes

IEC 61000-4-4:2012; Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques - Electrical fast transient/burst immunity test

IEEE C37.90.1-2012; IEEE Standard for Surge Withstand Capability (SWC) Tests for
Relays and Relay Systems Associated with Electric Power Apparatus

Standards Coordinator Standards Supervisor Unit Director
Robin Byun John Shipek Darnell Cola
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4. Requirements
4.1 Certified Test Report
Certified test reports shall be supplied by email.

The email shall be sent to the meter lab at meter.test@seattle.gov.

4.2 Certified Test Data Format

The certified test data file shall contain the following information in American Standard
Code for Information Interchange (ASCII) format.

A heading with each line in text, in the following order:

Line #01 - Manufacturer

Line #02 - Type

Line #03 - Form

Line #04 - Class

Line #05 - Volts

Line #06 - Test amps

Line #07 - Watthour constant

Line #08 - Wires

Line #09 - Stators

Line #10 - Register ratio

Line #11 - Shaft reduction

Line #12 - Multiplier

Line #13 - Cost

Line #14 - Purchase date

Line #15 - Purchase order (PO) number
Line #16 - Stock number

Line #17 - Comm ID Type (any additional information up through line 19)
Line #18 - (for future use)

Line #19 - (for future use)

Line #20 - Comma separated data header*
Line #21 - Comma separated data’

! Line 20 contains the certified data header for listed data:
BarCode,Ser#,CL#,FL,PF,LL,LF,LP,MF,MP,RF,RP,Crt,Pal,CommID,CommIDType

Either FL,PF,LL or LF,LP,MF,MP,RF,RP are required.

A comma shall be included in place of unlisted data. For example, if CommID is not installed, its comma is still necessary.
Nothing prevents all the identified series and element tests above from being listed.

See Table 4.2 for data definitions.

% Line 21 begins the variable data record given as comma separated data. The record contains the meter bar code, serial number (in text),
company number, certified test results, carton number, pallet number, and communications identification when applicable. Any data not given
is identified in place by a comma.
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Table 4.2. Comma-separated Data Header in Line 20

Abbreviation Definition

BarCode Bar Code

Ser# Serial number

CL# City Light assigned number

FL Full load series unity test in a 3.2% format

PF Power factor series 50% power factor test in 3.2% format
LL Light load series unity test in 3.2% format

LF Left element full load in 3.2% format

LP Left element 50% power factor in 3.2% format
MF Middle element full load in 3.2% format

MP Middle element 50% power factor in 3.2% format
RF Right element full load in 3.2% format

RP Right element 50% power factor in 3.2% format
Crt Carton number

Pal Pallet number

CommID Each meter's communications contacting identity
CommIDType Communications module description

4.3 Examples of Certified Test Data Files

In the following two examples, a line number (Line #01) is included for clarification. This
number does not appear in the actual test data file.

Example #1

Line #01 - Itron

Line #02 - C1SR

Line #03 - 2S

Line #04 - 200

Line #05 - 240

Line #06 - 30

Line #07 - 1

Line #08 - 3

Line #09 - 1

Line #10-1

Line #11 - 100

Line #12 -1

Line #13 - 102.01

Line #14 - 9/28/2004

Line #15 - SCL-0000012345-P

Line #16 - 11679

Line #17 - R300HP

Line #18 -

Line #19 -

Line #20 - Barcode,Ser#,CL#,FL,PF,LL,LF,LP,MF,MP,RF,RP,Crt,Pal,CommID,CommIDType
Line #21 - 1INFO00750795AZB02,750795,750795,100.09,99.95,100,,,,,,,1,1,12345678,R300HP
Line #22 - 1INF000750796AZB02,750796,750796,100.1,99.93,100.03,,,,,,,1,1,12345671,R300HP

Line #23 - INF000750797AZB02,750797,750797,100.12,99.99,100.11,,,,,,,1,1,12345672,R300HP
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Example #2

Line #01 - GE

Line #02 - KV2C

Line #03 - 9S

Line #04 - 20

Line #05 - 120-480

Line #06 - 2.5

Line #07 - 1.8

Line #08 - 4

Line #09 - 3

Line #10 -

Line #11 -

Line#12 -1

Line #13 - 264

Line #14 - 1/20/2004

Line #15 - SCL-0000010081-P

Line #16 - 400144

Line #17 -

Line #18 -

Line #19 -

Line #20 - Barcode,Ser#,CL#,FL,PF,LL,LF,LP,MF,MP,RF,RP,Crt,Pal,CommID,CommIDType

Line #21 - KZD028064370GCC03,28064370,750579,99.99,100,100,99.99,99.98,100.01,100.02,
99.99,100,1B0001,3,,

Line #22 - KZD028064371GCC03,28064371,750580,99.99,99.97,100.01,100,100.01,100.02,
99.98,99.99,100.02,1B0001,3,,

Line #23 - KZD028064372GCC03,28064372,750581,100.01,99.97,100.02,100.03,100,100,99.99,
99.98,99.97,1B0001,3,,

4.4 Accuracy Class

4.4.1 Class 0.2 Accuracy
Class 0.2 accuracy of each meter shall be documented through a certified test report.
Test results shall not exceed the following error limits:

Table 4.4.1a. Series Tests for Class 0.2 Accuracy

Test Error limit
Full Load +0.10%
Light Load +0.15%
Power Factor +0.15%

Table 4.4.1b. Element Balance for Class 0.2 Accuracy

Test Error limit
Unity + 0.20%
Power Factor + 0.30%

Test results obtained during acceptance or verification testing shall not differ from the
certified test reports bar ( X ) by more than the following sigma (o).

Table 4.4.1c. Series Tests During Acceptance or Verification Testing

Test Error limit
Full Load +0.15%
Light Load + 0.20%
Power Factor +0.20%
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