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SECTION 26 05 70.00 40

H GH VOLTAGE OVERCURRENT PROTECTI VE DEVI CES
05/19

NOTE: This guide specification covers the

requi renents for circuit breakers, fuses, notor
controls, and control devices. This section
supports Section 33 75 00.00 40 SW TCHGEAR AND
PROTECTI ON DEVI CES; accordingly, include it to the
extent applicable to project requirenents. Show
frane and trip ratings, interrupting ratings, and
NEMA types and sizes, as well as single-line and
schemati c di agrans, elevations, and details on
drawings.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).

*kkkkkkkkk

PART 1
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GENERAL

1.1 REFERENCES

*kkk
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.
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Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text are autonatically
deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI C12.1 ((2014; Errata 2016) Electric Meters -
Code for Electricity Metering

ANSI C39.1 (1981; R 1992) Requirenents for Electrical
Anal og I ndicating Instrunents

ASTM | NTERNATI ONAL ( ASTM
ASTM Al167 (2011) Standard Specification for

St ai nl ess and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and

Strip

ASTM A48/ AA8M (2003; R 2012) Standard Specification for
Gray lron Castings

ASTM D2472 (2000; R 2014) Standard Specification for
Sul phur Hexafl uori de

ASTM D3487 (2016; E2017) Standard Specification for
Mneral Insulating Gl Used in Electrical
Apparatus

ASTM D877 (2002; R 2007) Standard Test Method for

Di el ectric Breakdown Vol tage of Insulating
Li qui ds Using Di sk El ectrodes

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS ( | EEE)

| EEE C2 (2017; Errata 1-2 2017; INT 1 2017)
National Electrical Safety Code

| EEE C37.09 (1999; AMD 1 2005; Corr 1 2007; R 2007;
Errata 2007; Amendnent B 2011) Standard
Test Procedure for AC High-Voltage Circuit
Breakers Rated on a Symmetrical Current
Basis

| EEE C37.121 (2012) Anerican National Standard for
Swi tchgear-Unit Substations - Requirenents
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| EEE C37. 2 (2008) Standard for Electrical Power
Syst em Devi ce Function Nunmbers, Acronyns
and Contact Desi gnations

| EEE C37. 40 (2003; Errata 2003; R 2009) Service
Conditions & Definitions for High-Voltage
Fuses, Distribution Encl osed Single-Pole
Air Switches, Fuse Disconnecting Switches,
& Accessories

| EEE C37. 41 (2016; Corr 2017) Design Tests for
H gh- Vol t age (>1000 V) Fuses and
Accessories

| EEE C37. 42 (2016) Specifications for Hi gh-Voltage (>
1000 V) Fuses and Accessories

| EEE C37. 46 (2010) Standard for Hi gh Vol tage Expul sion
and Current-Limting Type Power C ass
Fuses and Fuse Di sconnecting Sw tches

| EEE C37. 47 (2011) Standard for H gh Voltage
Distribution Class Current-Linmting Type
Fuses and Fuse Di sconnecting Sw tches

| EEE C57.13 (2016) Requirements for |nstrunment
Transformers
| EEE C63. 2 (2009) Standard for Electromagnetic Noi se

and Field Strength Instrunentation, 10 Hz
to 40 Gz - Specifications

| EEE C63. 4 (2014) Anerican National Standard for
Met hods of Measurenent of Radi o- Noi se
Em ssions from Low Vol tage El ectrical and
El ectroni c Equi pnent in the Range of 9 kHz
to 40 G

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)
NETA ATS (2017; Errata 2017) Standard for
Acceptance Testing Specifications for
El ectrical Power Equi prent and Systemns

| NTERNATI ONAL ELECTROTECHNI CAL COWM SSI ON (| EC)

| EC 60255- 149 (2013) Measuring Relays and Protection
Equipment

NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

RCBEA GUI DE (2004) NASA Reliability Centered Building
and Equi pnent Acceptance Gui de

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

ANSI C78. 23 (1995; R 2003) American National Standard
for Incandescent Lanps - M scel |l aneous
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Types

NEMA 250 (2018) Enclosures for Electrical Equiprent
(1000 Volts Maxi num

NEMA AB 3 (2013) Mbl ded Case Circuit Breakers and
Their Application

NEMA | CS 1 (2000; R 2015) Standard for Industrial
Control and Systens: CGeneral Requirenents

NEMA | CS 2 (2000; R 2005; Errata 2008) Industrial
Control and Systens Controllers,
Contactors, and Overl oad Rel ays Rated 600 V

NEMA | CS 3 (2005; R 2010) Medium Voltage Controllers
Rated 2001 to 7200 V AC

NEMA | CS 6 (1993; R 2016) Industrial Control and
Systens: Encl osures

NEMA SG 2 (1993) Standard for High-Voltage Fuses
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

UNDERWRI TERS LABORATORI ES (UL)
UL 489 (2016) UL Standard for Safety Ml ded-Case
Circuit Breakers, Ml ded-Case Sw tches and
Circuit-Breaker Encl osures
UL 50 (2015) UL Standard for Safety Encl osures

for Electrical Equipment,
Non- Envi ronnent al Consi der ati ons

UL 508 (2018) UL Standard for Safety Industrial
Cont rol Equi prent

.2 ADM NI STRATI VE REQUI REMENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: If Section 26 00 00.00 20 BASI C ELECTRI CAL
MATERI ALS AND METHODS is not included in the project
specification, insert applicable requirenents and
del ete the foll owi ng paragraph.

*% *% *% *% *% *% *% *% *%%

Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS [and Secti on
26 08 00 APPARATUS | NSPECTI ON AND TESTI NG ] applies to work specified in
this section.
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1.

3 SUBMITTALS
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NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, use a code of up to three characters
within the submittal tags following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

An "S" following a subnittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTING. Locate the "S" submittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arnmy projects.

*% *% *% *% *% *% *% *% *%%

Government approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that reviews the submittal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the followi ng in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submttals
Sanpl e Warranty[; C[, [ 111
SD- 02 Shop Dr awi ngs

Connection Diagrans[; G, [___ 11]
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1.

1.

Fabrication Drawings[; ¢, [____ 111
SD- 03 Product Data

H gh- Vol tage Mbtor Controllers[; C[, [ 111

Instrument Transformers[; ¢, [___ 111
Current Transformers[; C[, [___ 111
Potential Transformers[; G, [___ 111

Enclosures[; ¢, [___ 111
Gircuit Breakers[; C[, [___ 111
Protective Relays[; C[, [__ 111
Indicating Instruments[; ¢, [___ 111
Indicating Lights[; ¢, [___ 111
Fuses[: ¢, [___111]
SD-06 Test Reports
Final Test Reports[; ¢, [___ 111
Acceptance Tests[; ¢, [___ 111
SD-07 Certificates
Warranty[; C[, [___ 111
Factory Tests[; G, [___ 111
SD- 10 Operation and Mii ntenance Data
Operation and Mai ntenance Manuals[; C[, [___ 1]]
4 QUALI TY CONTRCL
4.1 Regul at ory Requirenents
In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "should" wherever it appears. |Interpret references in
these publications to the "authority having jurisdiction," or words of
simlar meaning, to nean the Contracting Oficer. Ensure equipnent,
materials, installation, and worknmanship are in accordance with the

mandat ory and advi sory provisions of NFPA 70, | EEE C2 unl ess nore stringent
requirenents are specified or indicated.

. 4.2 Qualification

Provide materials and equi pnment that are products of manufacturers
regul arly engaged in the production of such products which are of equa
mat eri al, design and wor kmanshi p. Provi de products which have been in

SECTION 26 05 70.00 40 Page 8



satisfactory comercial or industrial use for 2 years prior to bid

openi ng. Ensure the 2-year period includes applications of equipment and
mat eri al s under similar circunmstances and of simlar size. Ensure the
product has been on sale on the commercial market through advertisenents,
manuf acturers' catal ogs, or brochures during the 2-year period. Were two
or nore itens of the sanme class of equipnent are required, these itens
nmust be products of a single nmanufacturer

. 4.3 Predictive Testing and I nspection Technol ogy Requirenents

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The Predictive Testing and I nspection (PT&l)
tests prescribed in Section 01 86 26.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL
SYSTEMS are MANDATORY for all [NASA] | ] assets
and systens identified as Critical, Configured, or

M ssion Essential. |If the systemis non-critical
non- confi gured, and not mnission essential, use sound
engi neering discretion to assess the value of adding
these additional test and acceptance requirenents.
See Section 01 86 26.07 40 RELIABI LI TY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS for additiona

i nfornmati on regarding cost feasibility of PT&

*% *% *% *% *% *% *% *% *% *% *% *%%

This section contains systens and/or equi prent conponents regul ated by
NASA's Reliability Centered Buil ding and Equi prent Acceptance Program
This programrequires the use of Predictive Testing and | nspection (PT&)
technol ogi es in conformance with RCBEA GUI DE to ensure buil di ng equi pnent
and systens installed by the Contractor have been installed properly and
contain no identifiable defects that shorten the design |life of a system
and/or its conponents. Satisfactory conpletion of all acceptance
requirenents is required to obtain Governnent approval and acceptance of
the Contractor's work.

Perform PT& tests and provide subnmittals as specified in Section
01 86 26.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS

.4.4 St andard Products

Provide materials and equi pnent that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design and wor kmanshi p. Provide products that have been in
satisfactory commercial or industrial use for 2 years prior to bid

openi ng. The 2-year period includes applications of equiprment and

mat eri al s under simlar circunstances and of similar size. Provide
products that have been on sale on the comrercial market through

adverti senents, manufacturers' catal ogs, or brochures during the 2-year
period. Where two or nore itens of the sane class of equipnent are

requi red, use itens of a single manufacturer; however, the conponent parts
of the item need not be the products of the same manufacturer unless stated
in this section.

.4.4.1 Mat eri al and Equi pnent Manufacturing Date

Do not use products manufactured nore than 3 years prior to date of
delivery to site, unless specified otherwise.1.4.5 Shop Drawi ngs

Subnmit connection diagrans showi ng the relations and connections of contro
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1

devi ces and protective devices by showi ng the general physical |ayout of
all controls, the interconnection of one system (or portion of system with
anot her, and internal tubing, wring, and other devices.

Subnmit fabrication drawi ngs for control devices and protective devices
consisting of fabrication and assenbly details to be perfornmed in the
factory.

5 WARRANTY

Submit manufacturer's sanple warranty for review and acceptance to the
Contracting Oficer.

PART 2 PRODUCTS

2.

2.

1 EQUIPMENT
1.1 H gh- Vol tage Mbtor Controllers

Provi de notor controllers conforming to NEMA ICS 3, and UL 508. Provide
controllers that have thernmal overload protection in each phase.

Provi de hi gh-voltage notor controllers for the control and protection of
squirrel -cage induction notors, wound-rotor induction notors, and
synchronous nmachines rated 2.4 through 13.8 kilovolts, three-phase, that
are NEMA ICS 2, Cass E2, type as required

Unl ess enclosed within a switchgear or unit-substation cubicle, house
hi gh-vol tage notor controllers in floor-nounted structures of the NEVA type
i ndi cated, approximately 2300 millineter 90 inches high, 750 mllinmeter 30
inches wide, and 750 mllimeter 30 inches deep, with suitable draw out
conpartments. Include structural provisions for padl ocking the doors.

Subdi vide structure into | owvoltage control compartment with separate
door, high-voltage control conpartnent with separate door, ac bus
conpartment, and cabl e-entrance conpart nent.

Isolate controller by externally operated draw out stabs with shutter
mechani sm whi ch al so opens the secondary of the control-power transforner.
Provide interlocks to prevent inadvertent operation of the isolating
mechani sm under | oad, opening the nmedi umvoltage conpartnent door without
isolating the starter, and closing the Iine contactor with door open
Include an isolating switch assenbly.

For overload protection, include anbient-conpensated thermal overl oad
relays and hand reset in all three phases. Uilizing solid state
mul ti function overload protection is acceptable when approved.

Provi de fused type controllers enploying current-limting power fuses of
the interrupting rating indicated. Provide fuses with fatigue proof
elements that allow the elenents to absorb expansi ons and contractions
created by the heating and cooling associated with cycling associated with
normal notor starting. Provide single-phase antitrip protection. Provide
magnetic air-break line contactors rated not less than 5 kilovolts on
starters. Provide control circuit with provisions for external testing of
120-volt control circuit and a m ni mum of one set of normally open and
normal ly closed auxiliary contacts.
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2.1.1.1 Vacuum Cont act or

Provi de vacuum contactor of the [slide-out] [roll-out] and [l atched]

[ magnetically-hel d] design, rated [300] [400] [800] [__ ] anperes with
singl e-break high-pressure type main contacts with wel d-resistant all oy
contact faces. Ensure that the vacuum contactor contact wear is easily
checked with the use of a "go/no-go" feeler gauge.

Provide built-in test circuitry to pernmit checking of the starter control
and pilot circuit, with the high voltage de-energi zed and isol ated, and the
contactor in its normal position or in the drawout position. Ensure the
control circuit is capable of being energized through a polarized plug
connector froman external 115-volt supply while in the test node.

2.1.1.2 Starters

NOTE: Ensure starter ratings, types, and
accessories are coordi nated with draw ngs and
i ncluded in the follow ng section.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Provide starters designed to accommbdate notors of the size and type as
indicated. Provide [non-reversing] [reversing] starters for [Induction
Motor Full-Voltage Start], [Induction Mtor Autotransforner Start],

[ nduction Motor Reactor Start], [Induction Mdtor Solid State Reduced
Vol tage Start], [Synchronous Mtor Full-Voltage Start - Brush-Type],

[ Synchronous Mdtor Full-Voltage Start - Brushl ess-Type] notors.

Provide starters with interrupting rating with current Iimting fuses of
[ ]. [When starters are grouped together in a |ineup, ensure the
entire assenbly is suitable for application on a power system having a
short circuit-capacity of [

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Ensure that any additional accessories
necessary for the the type of starter specified are
included in the Iist bel ow

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Each starter high-voltage conpartnment includes:
a. Starter isolating switch [with blown fuse indicator].

b. Three [Bolt-in] [Cip-in] Current-liniting power fuses for each
starter.

C. [Stab-in] [Bolt-in] contactor assenbly.

d. Control circuit transforner with primary current linmting fuses and
secondary fusing.

e. Run/Test circuit.
f. Electrical interlocks.
g. Current transformers for use with electronic overl oad.

h. Gound fault current transforner where ground fault protection is

SECTION 26 05 70.00 40 Page 11



2.

indicated. ]

i. Additional

contactor for

notor reversing. Ensure both contactors are

nmechani cally and electrically interlocked.]

Each starter |owvoltage conpartment includes:

a. Modtor Protection Relay

b. Control relays

c. Set of control circuit term nal bl ocks

d. Potential Transforners

e. Isolation switch viewing windowto verify switch position

f. Current transforner shorting termnal

1.2

bl ock

I nstrunent Transforners

Conply with the interference requirenents listed bel ow, neasured in

accordance with | EEE C63.2 and | EEE C63. 4 for

I nstrunment transforners.

Influence Preferred Ratio
Basic Nominal Test Vol t age Test Vol t age Vol t age Level,
Insulation Insulation System for Potential for Current Microvolts
Class, Level, Voltage, Transformers, Transformers,
kv kv kv kv kv Dry al
Type Filled
0.6 10 | 0.76 250 250
1.2 30 0.208 0.132 0.76 250 250
0.416 0.264
0.832 0.528
1.04 0.66
25 45 2.40 1.52 1.67 250 250
5.0 60 4.16 2.64 3.34 250 250
4.80 3.04
8.7 75 7.20 457 5.77 250 250
8.32 5.28
15L or 15H 95-110 12.00 7.62 9.41 1000 250
12.47 7.92
14.40 9.14
25 150 23.00 14.60 15.70 2500 650
34.5 200 34.50 21.90 23.0 650
46 250 46.00 29.20 29.30 1250
69 350 69.00 43.80 44.00 1250
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Influence Preferred Ratio
Basic Nominal Test Vol t age Test Vol t age Vol t age Level,
Insulation Insulation System for Potential for Current Microvolts
Class, Level, Voltage, Transformers, Transformers,
kv kv kv kv kv Dry al
Type Filled
92 450 92.00 58.40 58.40 2500
115 550 115.00 73.40 73.40 2500
138 650 138.00 88.00 88.00 2500

.1.2.1 Current Transformers (CT)

Provide current transforners conforming to | EEE C57.13 for installation in
metal -cl ad switchgear. Use standard nulti-ratio 5A secondary
transforners. Ensure CTs are coordinated to the rating of the associated
swi tchgear, relays, and instrunents. Ensure CTs have a thernal rating
factor of 2.0.
Provi de [ wound]

[ bushing] [bar] [w ndow] type transformers

Provide transfornmers that have [single] [double] secondary w nding.
Provide transfornmers that are conplete with secondary short-circuiting
device.

Provi de i ndoor dry type construction for wi ndow type transformers with
secondary current ratings as indicated with specified burden, frequency,
and accuracy.

.1.2.2 Potential Transfornmers

Provi de potential transformers conforming to | EEE C57.13 for installation
in metal -clad switchgear. Use standard 120-volt secondary, drawout type
60 Hz transformers with voltage ratings and rati os coordinated to the
ratings of the associated switchgear, relays, and instrunents. Ensure
potential transformers are equipped with two current linmting fuses in the
primary sized as recommended by the potential transformer manufacturer.

Provide transforners with [single] [tapped] [double] secondary.

Provi de burden, frequency, and accuracy as required.
Provi de i ndoor dry type two-w nding construction for disconnecting
potential transformers with integral fuse nmountings and current-limting

fuses with primary and secondary voltage ratings as required.
.1.3 Enclosures

.1.3.1 Equi prent Encl osures
in accordance with NEMA 250 and NENVA | CS 6.

Provi de out door

Provi de encl osures for equi pnent
Ensure encl osures are conpletely front accessi bl e.
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encl osures equi pped with space heaters and thernostats. Qotain control
power froman [internal control power transforner] [external source as
indicated].

[ a.

I b.

Il

Il

If.

II g

(¢

o

Contai n equi pnent installed inside clean, dry locations in a NEMA Type
1, general -purpose sheet-steel enclosure.

Contai n equi prent installed in wet |ocations in NEMA Type 4 watertight,
corrosion-resi stant sheet-steel enclosure, constructed to prevent
entrance of water when tested in accordance with NEMA ICS 6 for Type 4
enclosures.

Contain equipnent installed in industrial locations in a NEVMA Type 12
i ndustrial use, sheet-steel enclosure constructed to prevent the
entrance of dust, lint, fibers, flying's, oil, and cool ant seepage.

Contain equipnent installed in Class |, Division |, Goup A B, C and
D, hazardous | ocations in NEMA Type 7 encl osures approved for the
specific flanmabl e gas or vapor that is possibly present under normal
operating conditions.

Contain equiprment installed in Class II, Division |, Goup E, F and G
hazardous | ocations in NEMA Type 9 encl osures approved for use where
conbusti bl e dust is possibly present under nornal operating conditions.

Fabri cate sheet-steel enclosures fromuncoated comercial quality
carbon-steel sheets. Ensure box di nensions and thickness of sheet
steel are in accordance with UL 50.

Fabricate steel enclosures from corrosion-resistant, chrom um nickel
steel sheet conformng to ASTM A167 Type 300 series with ASM No. 4
gener al - purpose polished finish. Ensure box dinensions and thickness
of sheet steel are in accordance with UL 50.

12.1.3.2 Control Station Encl osures

Provide control station enclosures for pushbuttons, selector sw tches, and
indicating lights in accordance with the appropriate articles of NEMA ICS 6
and NEMA 250.

[ a.

I b.

I c.

I d.

Contain control stations installed in indoor, clean, dry locations in
NEMA Type 1 general - purpose, sheet-steel enclosures. Contain recessed
control stations in standard wall outlet boxes w th matching
corrosion-resistant steel flush cover plate.

Contain control stations installed in wet |ocations in NEMA Type 4

wat erti ght, corrosion-resistant sheet-steel enclosures constructed to
prevent entrance of water when tested in accordance with NEMA ICS 6 and
NEMA 250 for Type 4 encl osures.

Contain control stations installed in wet |ocations in NEMA Type 4

wat ertight, cast-iron enclosures constructed to prevent entrance of

wat er when tested in accordance with NEMA ICS 6 and NEMA 250 for Type 4
enclosures.

Contain control stations installed in dry nonconbustibl e dust-I|aden

at nospheres in NEMA Type 12 dusttight, cast-iron enclosures with
gaskets or their equivalent to prevent the entrance of dust.
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Il e. Contain control stations installed in industrial locations in NEMA Type
12 industrial -use, sheet-steel enclosures constructed to prevent the
entrance of dust, lint, fibers, filings, oil, and cool ant seepage.

Il f. Contain control stations installed in industrial l|ocations in NEMA Type
12 industrial -use, cast-iron enclosures constructed to prevent the
entrance of dust, lint, fibers, filings, oil, and cool ant seepage.

Il g Contain control stations installed in Class |, Divisionl, Goup A B
C, and D, hazardous | ocations in NEMA Type 7 encl osures approved for
the specific flammbl e gas or vapor which is possibly present under
nor mal operating conditions.

Il h. Contain control stations installed in Cass Il, Division |, Goup E, F
and G hazardous locations in NEMA Type 9 encl osures approved for use
where conbustible dust is possibly present under nornmal operating
conditions.

NOTE: Select the material type npost suitable to the
project requirenents and environmental conditions.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

[ Fabricate sheet-steel enclosures fromuncoated carbon-steel sheets of
commercial quality. Ensure box dinensions and thickness of sheet steel are
in accordance with UL 50.

]

—

Fabricate steel enclosures fromcorrosion-resistant, chrom umnickel stee
sheet confornmng to ASTM A167, Type 300 series with ASM No. 4
gener al - purpose polished finish. Ensure box dinensions and thickness of
sheet steel are in accordance with UL 50.

]I Provide cast-iron enclosures of gray-iron castings conforming to
ASTM A48/ A48N, with tensile-strength classification recognized as suitable
for this application. Provide cast netal enclosures that are not |ess than
3 mllimeter 1/8 inch thick at reinforcing ribs and door edges and not |ess
than 6 mllinmeter 1/4 inch thick at tapped holes for conduit.

] Install control stations with the centerline 1700 nillineter 66 inches
above the finished floor.

2.1.4 Circuit Breakers
Provide circuit breakers conforming to UL 489 and NEVA AB 3.
2.1.4.1 Air Circuit Breakers

Provide circuit breakers that include a ground-fault system or
ground- sensi ng rel ays.

2.1.4.1.1 St or ed- Ener gy- Oper at ed Type
For air circuit breakers with stored-energy-operated nechani sns, conformto
| EEE C37.121 for netal-clad switchgear rated above [600 volts] [5
kilovolts], [14.4 kilovolts] [grounded] [ungrounded].
Mount netal-clad air circuit breakers on a nobile frame with prinmary and

secondary di sconnecting devices, automatic shutters, and mechanica
interlocks to allow conplete renoval of the unit for inspection and
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mai nt enance. Provide three-pole, single-throw, electrically operated
circuit breakers, with a notor-charged spring, stored-energy nechani sm and
electric release coils for tripping and cl osi ng operati ons.

Provi de a notor-operated position-changi ng nechani smthat noves the breaker
bet ween the test and operating position by nmeans of a | evering device.
Provide interlocks to prevent the conplete withdrawal of the circuit
breaker fromits conpartment when the stored-energy mechanismis in the
fully charged position. Design circuit breakers to prevent the rel ease of
stored energy unless the mechanismis fully charged.

Provide circuit breakers that have nechanically trip-free mechanisns with
direct-current potential trip coils of the voltage indicated, auxiliary
swi tches, latch-checking switches, control relays, and operation counters.

.1.4.1.2 Sol enoi d- Oper at ed Type

Conformto | EEE C37.121 for air circuit breakers wi th sol enoi d-operat ed
mechani sns and the appropriate articles for netal -clad switchgear rated
above [600 volts] [5 kilovolts] [14.4 kil ovolts].

Mount netal-clad air circuit breakers on a nobile frame with prinmary and
secondary di sconnecting devices, automatic shutters, and nechanica
interlocks to allow conplete renoval of the unit for inspection and

mai nt enance. Provide three-pole single-throw circuit breakers, with

sol enoi d- operated tripping/cl osi ng mechani sm desi gned for operation on a
[direct-current station battery power supply] [direct froman energency ac
power system of [ ] vol tage].

Rate the nechanismclosing coils for [ ] volts and operable at voltages

as lowas [ ] volts. Rate the nechanismtrip coils for [ ] volts
and operable at voltages as lowas [__ ] volts. Provide an operating
mechani smfor ac control circuits by the manufacturer for [__ ] voltage

Provide circuit breakers with nechanically trip-free nmechani sns incl uding
auxiliary switches, |atch-checking switches, control relays, and operation
counters. The use of solid state tripping devices is acceptable.

.1.4.2 Gl Crcuit Breakers

For oil circuit breakers, use control voltage as indicated with a tripping
mechani sm consi sting of a nmagnet acting as a trigger to release a latch
permtting the breaker to open. Provide a pneunmatic operating systemwth
conpressors and reservoirs as needed. Integrate tripping and cl osing
control with the breakers.

Provi de three phase distribution-voltage breakers with all three
interrupters nmounted in the sane tank. Provide transm ssion-voltage oi
circuit breakers with the phase interrupters nounted in separate tanks.

Equi p circuit-breaker bushings with bushing current transforners and
standard secondary taps. Provide taps that are terni nated outside the tank
housing on term nal blocks and identified for short circuiting.

Encl ose operating nechanismin a waterproof housing nounted on the breaker
framework with heaters to prevent condensation of noisture. Provide a
mechanically trip-free breaker mechani sm

Equi p each breaker with conplete relaying and controls. Provide rel aying
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consi sting of instantaneous and overcurrent tinme-delay relays plus others
as indicated and controls consisting of a reclosing relay, control swtch,
indicating lights, amreters, and as approved. Install relays and controls
in a control cabinet nmounted on the breaker housing [solid state type is
acceptable] or [install renotely]. Provide an externally operable nmanua
trip device

Supply each oil circuit breaker with tank-1owering and tank-1ifting
devices. Provide a tank drain valve and an oil |evel indicator on each
tank where applicable.

Conformto ASTM D3487 for oil used in the oil circuit breakers.
.1.4.3 Vacuum Circuit Breakers

Provide circuit breakers that include a ground-fault system or
ground- sensi ng rel ays.

Provide circuit breakers that contain three vacuuminterrupters separately
mounted in a self-contained, renovable self-aligning pole unit. Ensure
components are inserted into a vacuum heat chanber and seal ed under

vacuum "Pinch tubes" are not acceptable. Ensure proper isolation of the
anbient air and the vacuum Design circuit breakers to prevent rotation of
the contact within the vacuum chanber and the contacts are self-aligning.
Ensure contacts do not require adjustnments for the life of the vacuum
interrupter assenbly.

.1.4.3.1 St or ed- Ener gy- Oper at ed Type

For vacuumcircuit breakers with stored-energy-operated nechani sns, conform
to I EEE C37.121 for netal-clad switchgear rated above [600 volts] [5
kilovolts], [14.4 kilovolts] [grounded] [ungrounded].

Mount netal -clad vacuumcircuit breakers on a nmobile frane with primary and
secondary di sconnecting devices, automatic shutters, and nechanica
interlocks to allow conplete renoval of the unit for inspection and

mai nt enance. Provide three-pole, single-throw, electrically operated
circuit breakers, with a notor-charged spring, stored-energy nechani sm and
electric release coils for tripping and cl osi ng operati ons.

Provi de a notor-operated position-changi ng nechani smthat noves the breaker
bet ween the test and operating position by nmeans of a | evering device.
Provide interlocks to prevent the conplete withdrawal of the circuit
breaker fromits conpartment when the stored-energy mechanismis in the
fully charged position. Design circuit breakers to prevent the rel ease of
stored energy unless the mechanismis fully charged.

Provide circuit breakers that have nechanically trip-free mechanisns with
direct-current potential trip coils of the voltage indicated, auxiliary

swi tches, latch-checking switches, control relays, and operation counters.
.1.4.3.2 Sol enoi d- Oper at ed Type

Conformto | EEE C37. 121 for vacuumcircuit breakers w th sol enoi d-operated
mechani sns and the appropriate articles for netal -clad switchgear rated
above [600 volts] [5 kilovolts] [14.4 kilovolts].

Mount netal -clad vacuumcircuit breakers on a nmobile frane with primary and
secondary di sconnecting devices, automatic shutters, and nechanica
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interlocks to allow conplete renoval of the unit for inspection and

mai nt enance. Provide three-pole single-throw circuit breakers, with

sol enoi d- operated tri ppi ng/cl osi ng nechani sm desi gned for operation [on a
direct-current station battery power supply][direct froman energency ac
power systemof [
Rate the nechanismclosing coils for [125]]
voltages as lowas [90][__ ] volts. Rate the nechanismtrip coils for
[125][ ] volts and operable at voltages as low as [70][
Provi de an operating nechanismfor ac control circuits by the manufacturer
for [

_____ ] volts and operabl e at

Provide circuit breakers with nechanically trip-free nmechani sns incl uding
auxiliary switches, |atch-checking switches, control relays, and operation
counters. The use of solid state tripping devices is acceptable.

.1.4.4 SF6 Circuit Breakers

Provide circuit breakers that include a ground-fault system or
ground-sensi ng rel ays.

Provide circuit breakers that contain three sul fur hexafl uoride (SF6)
interrupters separately nounted in a self-contained, renovabl e
self-aligning pole unit. Design circuit breakers to prevent rotation of
the contact within the vacuum chanber and the contacts are self-aligning.
Ensure contacts do not require adjustnments for the life of the vacuum
interrupter assenbly. Ensure SF6 circuit breakers are shipped factory
filled with SF6 gas conforming to ASTM D2472

.1.4.4.1 St or ed- Ener gy- Oper at ed Type

For SF6 circuit breakers with stored-energy-operated nmechani sms, conformto
| EEE C37.121 for metal -clad switchgear rated above [600 volts] [5
kilovolts], [14.4 kilovolts] [grounded] [ungrounded].

Mount netal-clad SF6 circuit breakers on a nobile frane with primary and
secondary di sconnecting devices, automatic shutters, and nechanica
interlocks to allow conplete renoval of the unit for inspection and

mai nt enance. Provide three-pole, single-throw, electrically operated
circuit breakers, with a notor-charged spring, stored-energy nechani sm and
electric release coils for tripping and cl osing operati ons.

Provi de a notor-operated position-changi ng nechani smthat noves the breaker
bet ween the test and operating position by means of a | evering device.
Provide interlocks to prevent the conplete withdrawal of the circuit
breaker fromits conpartment when the stored-energy mechanismis in the
fully charged position. Design circuit breakers to prevent the rel ease of
stored energy unless the nechanismis fully charged.

Provide circuit breakers that have mechanically trip-free mechanisnms wth
direct-current potential trip coils of the voltage indicated, auxiliary
swi tches, latch-checking switches, control relays, and operation counters.
.1.4.4.2 Sol enoi d- Oper at ed Type

Conformto | EEE C37.121 for SF6 circuit breakers wi th sol enoi d-operat ed

mechani snms and the appropriate articles for nmetal -clad switchgear rated
above [600 volts] [5 kilovolts] [14.4 kilovolts].
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Mount netal-clad SF6 circuit breakers on a nobile frane with primary and
secondary di sconnecting devices, automatic shutters, and mechani cal
interlocks to allow conplete renoval of the unit for inspection and

mai nt enance. Provide three-pole single-throw circuit breakers, with

sol enoi d-operated tri ppi ng/cl osi ng nechani sm desi gned for operation [on a
direct-current station battery power supply][direct froman energency ac
power systemof [
Rate the mechanismclosing coils for [125][ __ ] volts and operable at
voltages as lowas [90][__ ] volts. Rate the nechanismtrip coils for
[125] ] volts and operable at voltages as low as [70][
Provi de an operating nechanismfor ac control circuits by the manufacturer
for [

Provide circuit breakers with nmechanically trip-free mechani snms including
auxiliary switches, |atch-checking switches, control relays, and operation
counters. The use of solid state tripping devices is acceptable.

.1.5 Fuses

Provide a conplete set of fuses for all switches and switchgear. Provide
fuses that have a voltage rating of not less than the circuit voltage.

Make no change in continuous-current rating, interrupting rating, and
clearing or nelting tine of fuses unless witten permission fromthe
Contracting Oficer has first been obtained.

Provi de nonrenewabl e cartridge type fuses. Conformto |EEE C37. 40,
| EEE C37.41, |EEE C37.42, |EEE C37.46, and | EEE C37.47 as applicabl ef or
hi gh-vol t age fuses.

Provi de power fuses on ac systens above 600 volts in accordance with
NEMA SG 2.

Label fuses showing UL class, interrupting rating, and tine-del ay
characteristics, when applicable. Cdearly list fuse information on
equi pnent draw ngs.

Provi de porcel ain fuse hol ders when field-nmunted in a cabinet or box. Do
not use fuse hol ders nmade of such materials as ebony asbestos, Bakelite, or
pressed fiber for field installation.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Relays and functions identified bel ow
represent the mninumprotection requirements.
Coordi nate specific functions and features with
proj ect requirenents and the specific relays chosen
as the basis of design.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

.1.6 Protective Rel ays

Provi de rel ays capabl e of comuni cations using [ Modbus RTU] [ Modbus
TCP][RS485][ ]. Ensure relays are equi pped with self-checking
Coordinate relay requirenents with instrunent transforners for proper
operation.
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2.1.6.1 Circuit Breaker Managenent/Protection Rel ay

Provi de a m croprocessor-based relay equi pped with the foll ow ng
conbi nati on of functions including protection, nonitoring, control,
aut omati on, and reporting functions:

.1.6.1.1 Overcurrent Protection

Provide relays with [mninmum 12][rultiple] time overcurrent el enents for
phase, neutral, and ground. Ensure the relay incorporates phase and
negati ve- sequence overcurrent elenents for detection of phase faults,
adaptive phase overcurrent elenents that performreliably in the presence
of current transforner saturation, dc offset, and off-frequency harnonics,
and residual -ground and neutral -ground overcurrent elenents for detection
of ground faults.

.1.6.1.2 Under- and Overvol tage El enents

Provi de rel ays that incorporate under- and overvoltage el enents for
creating protection and control schemes, including but not Iimted to the
followi ng: voltage checks (e.g., hot bus/dead Iine) for reclosing, blown
transforner high-side fuse detection |ogic, and control schenes for

capaci tor banks.

.1.6.1.3 Frequency Protection

Provide relays that with under- and overfrequency el ements for detection of
power system frequency di sturbances. Each setting |evel nust use an

i ndependently set tiner for |oad shedding or generator tripping schenes.
Ensure the relays al so include rate-of-change-of-frequency elenents wth

i ndependent pickup and dropout tiners, independent selection of increasing
or decreasing frequency, or either

.1.6.1.4 Autorecl osing Control

Provide relays that incorporate a mnimum four-shot recloser that includes
four independently set open tinme intervals, an independently set reset tine
fromreclose cycle, and an independently set reset time from| ockout.

.1.6.1.5 Synchr oni sm Check

Ensure relays include a mnimum of two synchroni smcheck elenents with
separ at e nmaxi nrum angl e settings (e.g., one for autoreclosing and one for
manual closing). The synchroni smcheck function nust conpensate for
breaker close tinme and constant phase angle differences between the two
vol t age sources used for synchroni smcheck (phase angle differences
settable in 30-degree increnents).

.1.6.1.6 I ndependent Trip/ O ose Pushbuttons

Ensure the relays include the option for independently operated breaker
trip/close switches and indicating | anps. Ensure pushbuttons include
seal abl e guards to prevent unauthorized operation and protection from

i nadvertent operation and the switch contacts include solid state
protection to elimnate arcing danage and prolong contact life. The
switches and breaker status |lanps are to be functional regardl ess of the
relay status.
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2.1.6.1.7 Event Reporting
Ensure relays are capable of automatically recording di sturbance events of
15, 30, or 60 cycles with settable prefault duration and user-defined
triggering. The relay nust store the event reports in nonvolatile nmenory.
2.1.6.2 Mot or Managenent/ Prot ecti on Rel ays
Provi de a m croprocessor-based relay equi pped with the foll ow ng
protection, nonitoring, control, automation, and reporting functions. ANS
standard devi ce nunbers in accordance with |EEE C37.2 are noted in
par ent hesi s where applicabl e.
a. Mtor Thermal Overload (49)

b. Integrated thermal protection for |ocked rotor starts, running
overl oad, and repeated or frequent starting.

c. Phase and residual overcurrent elenents (50P/50G 51P/51G
d. Current Unbal ance/singl e phasing (46)
e. Phase Reversal (47)
f. Load Loss (undercurrent) (37C
g. Notching/Joggi ng Device (66)
h. Start Mtor Tiner
2.1.6.3 Feeder Managenent/Protection Rel ays
Provi de a m croprocessor-based relay equi pped with the foll ow ng
protection, nonitoring, control, automation, and reporting functions. ANS
standard device nunbers in accordance with |EEE C37.2 are noted in

par ent hesi s where applicabl e.

a. Phase, residual, and negative-sequence overcurrent elenents
(50P/ 50G 50Q with optional directional control.

b. Phase, residual, and negative-sequence inverse-tine overcurrent
el ements (51P/51GF 51Q wth optional directional control.

c. Neutral overcurrent and inverse-tinme overcurrent elements (50N 51N)
d. Breaker/contactor failure

e. Line/cable thermal elenments in accordance with | EC 60255-149

f. Over- and undervol tage (59/27)

g. Inverse-tine over- and undervoltage el enents (591, 271)

h. Synchroni sm check (25)][

i. Autoreclosing control (79)]

j. Arc Flash detection and arc flash overcurrent (50PAF/ 50NAF)]
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2.1.6.4 Bus Differential Relay

Provi de a m croprocessor-based relay equi pped with the foll ow ng
protection, nonitoring, control, and automation functions.

a. Differential protection to include | owinpedance current differentia
elements.

b. Phase-conparator directional elenents for each zone.

c. Dedicated check zones with each zone having its own adaptive
differential element and settings.

d. Elenents in each zone to detect CT open or short-circuit conditions.

e. Ability to invert individual or grouped CT and PT polarities to account
for field wiring or zones of protection changes.

f. Internal breaker failure protection with retrip functions for each of
the terminals selectable to al so accept external breaker failure
protection.

g. Include both instantaneous and tine-overcurrent elenents for each of

the current inputs with torque control capability for the inverse-tine
overcurrent el enents.

h. Three-phase over- and undervoltage el enents as well as negative- and
zer o- sequence overvol tage el enents.

i. Capability to provide protection for a fault between the open circuit
breaker and the CT.

j. Capability to detect an external fault and enter into a high-security
node wi t hout bl ocking the differential protection at any tine.

k. Use the disconnect contacts, without auxiliary relays, to create a
replica of the busbar linking to assign the termnal currents to the
correct differential elenents.

. Logic to ensure security of the healthy zone when the tie breaker is
closed onto a fault.

m Tie-breaker configuration capability, wthout any additional wiring, to
be configured in any one of the follow ng configurations: a CI on one
side in overlap, CTs on either side in overlap, or CIs on either side
in a separate breaker differential configuration

2.1.7 Indicating Instrunents

2.1.7.1 Ammeters
For amreters, conformto ANSI C39.1.
Provi de swi tchboard indicating anmmeters of approximately 115 mllineter
4-1/2 inches square with 250-degree scale and recessed cases suitable for
flush mounting. Furnish white dials with black figures and bl ack
poi nters. Munt instrunents on the hinged front panel of the sw tchgear

compartment conpletely isolated fromhigh-voltage circuits. Provide
standard 5-anpere type neter for a zero to full-scale normal novenent, 60
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hertz.
L1.7.2 Voltmeters
For voltnmeters, conformto ANSI C39. 1.

Provide a switchboard indicating voltnmeters that is approximtely 115
mllimeter 4-1/2 inches square with 250-degree scal e and recessed cases
suitable for flush mounting. Furnish white dials with black figures and
bl ack pointers. Munt instrunments on the hinged front panel of the
swi t chgear conpartnent conpletely isolated from hi gh-voltage circuits.
Provi de standard 120-volt type voltneter for a zero to full-scale nornal
nmovenent, 60 hert z.

.1.7.3 Watt - Hour Meters/VWattneters

For watt-hour neters, wattneters, and pulse initiation neters conformto
ANSI C12.1.

Provi de t hree-phase induction type switchboard wattneters for use with
instrument transformers with two stators, each equipped with a current and
potential coil. Provide neter that is rated for 5 anperes at 120 volts and
is suitable for connection to three-phase, 3- and 4-wire circuits. Provide
instrument conplete with potential indicating | anps, light-load and
full-1oad adjustnents, phase bal ance, power-factor adjustnents, four-dial
clock register, ratchets to prevent reverse rotation, and built-in testing
facilities.

Provide pulse initiating nmeters for use with denand neters or pul se
recorders that are suitable for use with nechanical or electrical pulse
initiators. Provide nechanical |oad inposed on the nmeter by the pul se
initiator that is within the linmts of the pulse neter. Provide |oad as
constant as practical throughout the entire cycle of operation to ensure
accurate nmeter readings. Provide pulse initiating meter that is capable of
measuring the maxi mum nunber of pul ses at which the pul se device is
nomnally rated. Consider pulse initiating meter to be operating properly
when a kilowatt hour check indicates that the demand neter kil owatthours
are within linmts of the watthour meter kil owatthours.

Locate pulse initiating nmeters such that conponents sensitive to noisture
and tenperature conditions are nminimzed. Take precautions to protect
sensitive electronic nmetering circuitry fromelectronagnetic and

el ectrostatic induction.

Furni sh renovabl e neters with draw out test plug and furnish contact
devices to operate renote inpulse-totalizing graphic demand neters

Sem -flush nount case with matching cover to the hinged instrunent panel
.1.7.4 Speci al ty- Type Meters

For specialty nmeters conformto ANSI C39.1. Specialty-type neters are
panel neters applicable to specific situations, such as pyroneters and dc
paraneter neters that conformto the panel |ayout specified. Provide neter

scal es that are not |ess than 180 degrees. Do not use edgew se neters for
circuit current and voltage measurenents.
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2.1.8 I ndicating Lights
2.1.8.1 CGener al - Pur pose Type

For indicating lights, provide oiltight instrument devices with threaded
base and collar for flush-nmounting, translucent convex |ens, candel abra
screw base | anphol der, and 120-volt, 6-watt, LED | anp in accordance with
ANSI C78.23. Provide indicating lights color coded in accordance with
NEMA | CS 6.

Provide indicating lights in control stations when pushbuttons and sel ector
switches are out of sight of the controller

2.1.8.2 Swi t chboard I ndicating Lights

For switchboard indicating |lights, provide the nanufacturer's standard
transfornmer type units [120-volt input] [__ ] utilizing | owvoltage | anps
and convex |l enses of the colors indicated. Provide indicating lights that
are capabl e of being relanped fromthe switchboard front. Indicating
lights utilizing resistors in series with the lanps are not pernitted,
except in direct-current control circuits. Provide lights that have a
press-to-test feature.

2.2  TEST, | NSPECTI ONS, AND VERI FI CATI ONS

2.2.1 Factory Tests
Submit factory tests certification on control and high- voltage protective
devices in accordance with the manufacturer's standard practice and

recommendations.

Conduct short-circuit tests in accordance with Section 2 of NEMA ICS 1 and
subnmit to the Contracting Oficer

Submit certification of factory tests on power, high-voltage, and oi
circuit breakers in accordance with | EEE C37. 09.

2.2.1.1 Circuit Breaker
Perform production tests in accordance with | EEE C37.09 for each
hi gh-voltage circuit breaker. Thoroughly check each circuit breaker for
proper operation and nmake all necessary adjustnents. Check shunt trip
coils for proper operation.

2.2.1.2 I nstrunment Transforner Test

Subj ect potential and current transforners to routine tests in accordance
wi th paragraph 4.7.2 of |EEE C57.13.

Provide results of typical ratio and phase angle tests for each type and
rating of instrument transforner.

PART 3 EXECUTI ON
3.1 PREPARATION

3.1.1 Sur face Protection

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: For all outdoor applications and all indoor
applications in a harsh environnment refer to Section
09 90 OOPAI NTS AND CCOATI NGS or 09 96 00

H GH PERFORMANCE COATI NGS. Hi gh perfornance
coatings are specified for all outdoor applications
because ultraviol et radiation breaks down nost
standard coatings, causing a phenonena known as

chal king, which is the first stage of the corrosion
process. For additional information contact The
Coatings Industry Alliance, specific suppliers such
as Keel er and Long and PPG and NACE | nternationa
(NACE).

*% *% *%

*% *% *% *% *% *% *% *% *%%

Protect netallic materials against corrosion. Provide equipnent with the
standard finish by the manufacturer when used for nost indoor
installations. For harsh indoor environments (any area subjected to

chemi cal and/or abrasive action), and all outdoor installations, refer to
Section [09 96 00 H GH PERFORVMANCE COATI NGS][09 90 00 PAI NTS AND COATI NGS] .

.2 INSTALLATION

Install control devices and protective devices that are not factory
installed in equi pment in accordance with the manufacturer's
recomendations [and in accordance with Section 26 08 00 APPARATUS

I NSPECTI ON AND TESTING . Field adjust and operate test devices. Conform
to NFPA 70, NEMA ICS 1, NEMA ICS 2, and NEMA ICS 3 requirenents for
installation of control and protective devices.

.3 FI ELD QUALI TY CONTROL

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: If the specified systemis identified as
critical, configured, or mission essential, use
Section 01 86 26.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS to establish
predi ctive and acceptance testing criteria, above
and beyond that listed bel ow

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Perform PT& tests and provide subnmittals as specified in Section
01 86 26.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS

.3.1 Accept ance Tests

Denonstrate that control and protective devices that are not factory
installed operate as indicated.

Ratio and verify the tap settings of instrunentation, potential, and
current transforners.

Conduct a tinming test on circuit breakers rated 15KV to verify proper
contact speed, travel, bounce, and w pe.

Conduct an insul ation power factor test on all high-voltage circuit
breakers and their bushings to establish condition nonitoring baselines.

Performdielectric tests and subnmt results on insulating oil in oi
circuit breakers before the breakers are energized. Test oil in accordance
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with  ASTM D877, and provi de breakdown voltage that is not |ess than 25,000
volts. Provide manufacturer certification that the oil contains no PCB's

and affix a |label to that effect on each breaker tank and on each oil drum
containing the insulating oil.

Fi el d adj ust reduced-voltage starting devices to obtain optinum operating

conditions. Provide test neters and instrunent transforners that conform

to ANSI Cl12.1 and | EEE C57.13.

Do not energize control and protective devices until recorded test data has
been approved by the Contracting Oficer.

Performand record results for all NETA ATS visual and nmechani cal

i nspections, standard tests, and optional tests unless otherw se
indicated. Performtests on all equipnent.

Subnmit final test reports containing the results of all checks and tests,
neatly catal oged and bound, to the Contracting Oficer prior to Final
Acceptance.

.4  CLOSEQUT ACTIVITIES

4.1 Qperation and Mai ntenance Manual s

No less than [30] [ ] days prior to final testing and inspection,
submit Operation and Mai ntenance Manuals to the Contracting O ficer for the
fol |l owi ng equi prent :

a. High-voltage notor controllers

b. Circuit breakers

c. Protective relays

d. Indicating instrunents

.4.2 Warranty

No less than [30] [__ ] days prior to project conpletion, submt warranty
to the Contracting Oficer for final review

-- End of Section --
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