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480- VOLT STATI ON SERVI CE SW TCHGEAR AND TRANSFORMERS
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NOTE: This guide specification covers the

requi renents for 480-volt station service sw tchgear
and transforners nornally used for hydroelectric
power plant facilities, navigation |ocks and punping
plants. This section was originally devel oped for
USACE Civil Wirks projects.

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.

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

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: If this guide specification is used for
procurenent of itens to be installed by the
CGovernment or to be furnished to the Contractor as
CGovernment furnished equi pnment, or is used to obtain
servi ces which are not part of a construction
contract, the follow ng gui dance applies:

a. Applicable parts of this guide specification
shoul d be adapted to the procurenent and included in
Section C of the Uniform Contract Format contracts
for products or the scope of work portion of

SECTION 26 22 00.00 10 Page 4



contracts for services.

b. The follow ng provides information and

requi renents to be included in a contract for
procurenent of the specified supplies or services.

PART |

-- THE SCHEDULE

Section B  Supplies or Services and Prices

Sel ect the appropriate schedule applicable to the

procurenent .

| TEM SUPPLI ES/ SERVI CES UNI'T UNI'T PRI CE AMOUNT
NO. QUANTI TY
SCHEDULE ( ALTERNATE 1)
0001 480- Vol t AC I ndoor [ 1] Each [ 1] [ 1]
Met al - Encl osed Power
Circuit Breaker Switchgear
Assenbl y
0002 Swi t chgear Accessories and |[__ ] Lot [ 1] [ 1]
Spare Parts
0003 600-Volt, AC, [ 1-Amps |[___ ] Lot [ 1] [ 1]
3- Phase, Metal - Encl osed Bus
0004 [[__ 1-480] [ 1] Each [ 1] [ 1]
[ 13, 800-480] - Vol t.
[ 1-kVA 3-Phase
I ndoor, Ventilated, Dry
Type (C ass AA), Transforner
0005 Bid Data (See DD Form 1423, [[___ ] [ 1] Not [ 1]
Exhi bit A) separatel y
priced
0006 Contract Data (See DD Form |[___ ] [ 1] Not [ 1]
1423, Exhibit B) separately
priced
TOTAL [_ ]
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| TEM SUPPLI ES/ SERVI CES UNI'T UNI'T PRI CE AMOUNT
NO. QUANTI TY
SCHEDULE ( ALTERNATE 2)
0001 [[__ 1-480] [13,800-480] [ 1] Each [ 1] [ 1]
Volt, [___  ]-kVA
3- Phase, I ndoor,
Met al - Encl osed Secondary
Unit Substation
0002 Substation Accessories and |[___ ] Lot [ 1] [ 1]
Spare Parts
0005 Bid Data (See DD Form 1423, [[___ ] [ 1] Not [ 1]
Exhi bit A) separately
priced
0006 Contract Data (See DD Form |[___ ] [ 1] Not [ 1]
1423, Exhibit B) separately
priced

TOTAL|

[ 1]

SCHEDULE ( ALTERNATE 2)

NOTE: Bid itenms above should be copied on Standard
Form 36, continuation sheet, when submtting

speci fications for approval.

Section C Description/Specifications

Al materials, components, and equi pment not

manuf actured by the Contractor nust be products of
manuf acturers other than those specified herein wll
be accepted when it is proved to the satisfaction of
the Contracting O ficer that such products are
adequate and suitable for the intended use. Upon
request, furnish to the Contracting O ficer for
approval the nanes of all such other manufacturers,
together with conplete pertinent information
regardi ng all such products which he proposes to

i ncorporate into the work. Subnit sanples of

mat eri al s and equi pnent for approval when so
directed. |Insofar as practicable, devices and

equi prent used for the sane or sinilar services nust
be of the same nake and type, and inter-changeable
when of the sane rating.

Section D Inspection and Acceptance

I ncl ude the follow ng:
Test of Materials.
Test all naterials, supplies, and parts and

assenblies thereof entering into the work to be done
under these specifications in accordance with the

SECTION 26 22 00.00 10 Page 6




requi renents of the referenced standard
specifications specified herein, except as otherw se
i ndi cated or where such tests are waived in witing
by the Contracting Oficer. 1In case the Contractor
desires to use stock material not manufactured
specifically for the work covered by these

speci fications, submt evidence satisfactory to the
Contracting Oficer that such material conforms to
the requirenents of these specifications, in which
case detailed tests on these materials may be wai ved.

Unl ess waived in witing, nake all tests or trials
in the presence of a Quality Assurance
Representative (QAR) and furnish copies of all test
reports by the Contractor as soon as practicable
after the tests are nade and submitt in such form as
to provi de neans of determ ning conpliance with the
applicabl e specifications for the naterial tested.
Where the presence of a QAR is waived, furnish
certified copies of the test reports to the
Contracting O ficer.

Plainly mark test specinens and sanples for analysis
to indicate the materials they represent and, if
requi red, properly box and prepare them for shipment.

Except as provided el sewhere, all costs of all test
and trials, excepting the pay and expense of the
QAR, are borne by the Contractor and no separate
paynment will be made therefor

Section E  Special Contract Requirenents
I ncl ude the follow ng:
Contractor's Draw ngs and Dat a.

1. Wthin | ] cal endar days after [date of
award] [date of receipt of notice of award], submt
for approval outline drawi ngs of all equipnment to be
furni shed under this contract, together wth weights
and overall dinensions to enable the Contracting
Oficer to proceed with the final design of the

[ power house] [ punping plant] [navigation |ock].
These drawi ngs rmust show space requirenments, details
of any floor supports to be enbedded in concrete,

| ocation of term nal blocks, and top and bottom
conduit entrance areas.

2. Wthin | ] cal endar days after [date of
award] [date of receipt of notice of award], submt
for approval such assenbly and detail ed draw ngs and
data as required to denobnstrate fully that all parts
of the equipnent will conformto the requirenents
and intent of the specifications. |Include
appl i cabl e schenatic diagrams with wire

desi gnations, equiprment lists, accessories and spare
parts lists, naneplate schedul es, all necessary
descriptive data, and wiring diagrans show ng pane
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connections, panel interconnections, termnal bl ock
and conductor designations, and external cabl es.

3. Al drawi ngs and data submtted and approved
will forma part of the contract. The sequence of
subm ssi on of drawi ngs nust be such that al
infornmation is avail able for checking each draw ng
when it is received.

4. Furnish | ] reproduci ble, of a quality that
will make legible prints,] [and] black and white
copies or blueprints of each drawi ng for approval.
Each subm ssion of drawi ngs by the Contractor nust
be acconpanied by a letter of transmittal containing
alist of drawings giving titles and nunbers.
Address transmttals to [ ]. Decisions on these
drawi ngs, either approval or disapproval, wll be
given by the Contracting Oficer by letter or
telegram Wthin [15] | ] cal endar days after
recei pt, the Contracting Officer will return one
copy to the Contractor marked "Approved", "Approved
Except as Noted", or "Returned for Correction". The
not ati ons "Approved" and "Approved Except as Noted"
aut horize the Contractor to proceed with the
fabrication of the equipnent covered by such

drawi ngs, subject to the correction, if any,

i ndi cated thereon or described in the letter of
transmttal. Wen prints of draw ngs have been
"Returned for Correction", make the necessary

revi sions on the drawi ngs and submt [reproduci bl es]
[and] [ ] prints for approval in the sane
routi ne as before. Show every revision made during
the Iife of the contract by nunber, date, and
subject in a revision block and nake a notation in
the drawing margin to permit rapid |ocation of the
revision. Include the tinme consuned by the
Contractor in submtting and obtaini ng approval of
assenbly and shop drawings in the time allowed for
conpl etion of the contract.

5. Upon receipt of prints which have been nmarked
"Approved Except as Noted" or "Returned for
Correction", within 30 cal endar days after receipt,
submit correct [reproducibles] [and] | ] prints
of each drawing. |If revisions are made after a
drawi ng has been "Approved", furnish [reproducibles]
[and] [corrected prints] subsequent to each revision

6. Al of the applicable requirenents of this
paragraph with reference to drawing subnittals apply
equally to catalog cuts, illustrations, printed
specifications, weld qualifications, mll tests,
factory tests, field tests, or other required data,
except submt two additional copes in |lieu of any
reproduci bles. Al correspondence, draw ngs,
literature, instruction books, data, and namepl ates
must be in the English | anguage, with Metric
(English) units as currently used in the United

St at es.
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7. Any manufacturing work perforned prior to the
approval of the drawings will be at the Contractor's
ri sk. Make any changes in the design which are
necessary to make the equi pment conformto the

provi sions and intent of these specifications

wi t hout additional cost to the Government. Do not
construe approval of the drawings as a conplete
check but will indicate only that the general nethod
of construction and detailing is satisfactory. Do
not hold Contracting Oficer's approval of the
Contractor's drawing to relieve the Contractor of
any part of the Contractor's' obligation to neet al
of the requirenents of these specifications or of
the responsibility for the correctness of the
Contractor's draw ngs.

8. Upon conpletion of the work under this contract,
furnish a complete set of [CADD files] [process
tracings together with conplete sets of black and
white prints or blue-prints] of added draw ngs as
finally approved. [Furnish the CADD files in

M crostation format on electronic nmedia; i.e.
conpact di sks, DVD, or approved web based data
transferring site, etc.] [The process tracings nust
be full size reproducibles nmade on cloth, Mlar, or
equal, fromthe original tracings by

phot ogr aphi c-type reproduction, and of such quality
and clarity as to permt sharp and thoroughly
legible mcrofilmcopying.] These [CADD files]
[tracings] [tracings and prints] nust show all
changes and revisions, including any field changes
made up to the time that the equi prment is conpleted
and accepted and the contract number rust be shown
thereon. Locate the nunber inmredi ately above the
title block if possible.

9. Assenble parts catal ogs, where applicable, the
operating instructions especially prepared covering
al | equi pnent furni shed under this contract which
may be needed or useful in operation, maintenance,
repair, dismantling, or assenbling, and for repair
and identification of parts for ordering

repl acenents under a suitable commopn cover and

[ ] furnish copies of the assenbled materi al

I nclude conplete identification of the spare parts
furni shed in conpliance with the requirenents of

t hese specifications.

Part 111 -- LIST OF DOCUVENTS, EXH BI TS, AND OTHER
ATTACHMENTS

Section F Li st of Docunents, Exhibits, and O her
Attachnents

Sui tabl e drawi ngs showi ng the | ocation and genera
arrangenents of the equi pnent, a single-line diagram
of the main power connections, and tabul ations of
feeder circuit data should be included with the
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procurenent specifications. The draw ngs should
include all features not adequately covered in the
specifications which will affect the design of

rel ated equi pnent or the structure.

This section should be nodified as required to
clearly indicate the specific requirements for the
contract. References to other sections which nust
be incorporated into the equi pment design should be
added. If general electrical requirements, high
resi stance ground, transformers, wire and cabl e,
protective systens are specified in other sections,
t hese should be added at the end of this section

Renove information and requirements not required

whet her or not brackets are present.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) 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 will automatically
be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Cl12.1 (2014; Errata 2016) Electric Meters - Code
for Electricity Metering

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

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME Bl.1 (2003; R 2018) Unified Inch Screw Threads
(UN and UNR Thread Form

ASME Bl.20.1 (2013; R 2018) Pipe Threads, Cenera
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Pur pose (I nch)

ASME BLl. 20. 2M (2006; R 2011) Pipe Threads, 60 Deg.
CGeneral Purpose (Metric)

ASTM | NTERNATI ONAL (ASTM
ASTM B187/ B187M (2020) Standard Specification for Copper,

Bus Bar, Rod and Shapes and Cener al
Pur pose Rod, Bar and Shapes

ASTM B188 (2015; R 2023) Standard Specification for
Seaml ess Copper Bus Pi pe and Tube

ASTM B236 (2007) Standard Specification for Al um num
Bars for Electrical Purposes (Bus Bars)

ASTM B236M (2007) Standard Specification for Al um num
Bars for Electrical Purposes (Bus Bars)
(Metric)

ASTM B317/ B317M (2023) Standard Specification for

Al umi num Al | oy Extruded Bar, Rod, Tube,
Pi pe, Structural Profiles, and Profiles
for Electrical Purposes (Bus Conductor)

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

| EEE 1248 (2020) Cuide for the Conm ssioning of
El ectrical Systens in Hydroel ectric Power
Pl ants

| EEE C2 (2023) National Electrical Safety Code

| EEE C37.13 (2015) Standard for Low Voltage AC Power

Circuit Breakers Used in Encl osures

| EEE C37.16 (2009) Standard for Preferred Ratings,
Rel at ed Requirenents, and Application
Recomendati ons for Low Voltage AC (635 V
and bel ow) and DC 3200 V and bel ow) Power
Circuit Breakers

| EEE C37.17 (2022) Standard for Trip Devices for AC
and Ceneral - Purpose DC Low Vol t age Power
Circuit Breakers

| EEE C37.20. 1A (2020) Metal - Encl osed Low Vol tage (1000
Vac and bel ow, 3200 Vdc and bel ow) Power
Crcuit Breaker Swi tchgear Anendnent 1:
Control and Secondary Circuits and
Devi ces, and All Wring

| EEE C37. 20. 2A (2020) Metal -Clad Swi tchgear Amendnent 1:
Control and Secondary Crcuits and
Devi ces, and All Wring

| EEE C37.20.3 (2013) Standard for Metal-Encl osed
Interrupter Switchgear
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| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

NETA

ANSI

ANSI

NENVA

C37.20.7 (2017; Corr 2021) Guide for Testing
Swi tchgear Rated Up to 52 kV for Internal
Arcing Faults

C37. 23 (2015) Metal - Encl osed Bus

C37. 90 (2005; R 2011) Standard for Relays and
Rel ay Systens Associated Wth Electric
Power Appar at us

C57.12.01 (2020) Ceneral Requirements for Dry-Type
Di stribution and Power Transforners
I ncl udi ng Those with Solid-Cast and/or
Resi n- Encapsul at ed W ndi ngs

C57.12.50 (1981; R 1998) Ventilated Dry-Type
Di stribution Transformers, 1 to 500 kVA,
Si ngl e- Phase, and 15 to 500 kVA,
Thr ee- Phase, with Hi gh-Volt 601 to 34,500
Vol ts

C57.12.51 (2019) | EEE Cuide for Mechani cal
I nterchangeability of Ventilated Dry-Type
Transformers

C57.12.91 (2011) sStandard Test Code for Dry-Type
Di stri bution and Power Transforners

C57. 13 (2016) Standard Requirenents for
I nstrunent Transfornmers

C57.13.3 (2014) Cuide for Gounding of I|nstrunent
Transformer Secondary Circuits and Cases

C57.32 (2015) Requirenents, Term nol ogy, and Test
Procedure for Neutral G ounding Devices

C62. 11 (2020) Standard for Metal - Oxi de Surge
Arresters for Alternating Current Power
Crcuits (>1kV)
| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOC!I ATI ON ( NETA)
ATS (2021) sStandard for Acceptance Testing
Specifications for Electrical Power
Equi prent and Systens
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

C80.1 (2020) Anmerican National Standard for
Electrical Rigid Steel Conduit (ERSC)

C80. 3 (2020) Anerican National Standard for
El ectrical Metallic Tubing (EM)

AB 3 (2013; R 2023) Ml ded Case Circuit
Breakers and Their Application
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NENVA C37. 50 (2018) Switchgear--Low Vol tage AC Power

Circuit Breakers Used in Encl osures - Test
Pr ocedur es

NEVA C37.51 (2018) Switchgear--Metal Encl osed

Low Vol t age AC Power, Circuit-Breaker
Swi t chgear Assenbl i es- Conf ormance Test
Procedur es

NEVA FB 1 (2014) Standard for Fittings, Cast Metal

Boxes, and Conduit Bodi es for Conduit,
El ectrical Metallic Tubing, and Cable

NENVA PB 2 (2011) Deadfront Distribution Sw tchboards

NEVA TR 1 (2013) Transforners, Regulators, and
React ors

NEVA WC 70 (2021) Power Cable Rated 2000 Volts or
Less for the Distribution of Electrical
Ener gy

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) Nati onal
El ectrical Code
UNDERWRI TERS LABORATORI ES (UL)
UL 489 (2016; Rev 2019) UL Standard for Safety
Mol ded- Case Circuit Breakers, Ml ded- Case
Swi tches and Circuit-Breaker Encl osures
1.2 SUMVARY

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

NOTE: NOTE: To ensure an installation in the desired
location and orientation, it is critical for the
designer to include I ayout drawi ngs show ng the

maxi mum si zes al | owabl e and any/all cl earances

requi red. The designer mnmust base these draw ngs off
of actual equi pnent capabl e of being produced as
part of a nornmal product line to avoid custom
solutions and dramatically increased costs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a.

The | ocation and general arrangenent of the | ow voltage netal-encl osed
swi tchgear assenbly, [netal-enclosed bus structures] [and station
service transforners] are shown on the contract draw ngs.

Modi fications of the equi pnent arrangenent or the equi pnment device
requi renents shown are subject to Governnment approval. Assenble and
wire the switchgear assenbly conpletely at the factory. Assenble at
the factory the nmetal -encl osed bus structures in sections of
sufficient length for conveni ence of tests, shipnent, and
installation. After conplete assenbly, disassenble the switchgear
group into sections, for conveni ence of handling, shipnent, and
installation.

Mat chmar k each shi pping section of the switchgear properly to
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1

facilitate reassenbly, and provide with renovable |lifting channels
with eye bolts for attachnment of crane slings to facilitate lifting
and handling. Ship equipnent as conpletely assenbled and wired as
feasible so as to require a mninumof installation work. Provide
swi t chgear groups and netal -encl osed buses which are di sassenmbled into
sections for shipnment with the associated parts properly matchnarked
to facilitate installation by the Governnent. Carefully pack and ship
separately any relay [, indicating instrument] or other device which
cannot wi thstand the hazards of shi pnment when nounted in place on the
swi tchgear. Mark these pieces with the number of the panel on which
they are to be mounted and fully identified so they can be readily
nount ed and connect ed.

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

NOTE: Di mensi on of equi prent rust be snaller than
t he associ at ed di nensi ons of doorways, hatches,
hal | ways, galleries, or any other restrictions in

t he novenent of the equipment to its final location
for assenbly.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

3

Wap all finished painted surfaces and netal work suitably or

ot herwi se protect from danage during shipnent. Prepare all parts for
shi pment so that slings for handling may be attached readily while the
parts are in a railway car or transport truck. Ensure sw tchgear
sections crated for shipnent are of such size, including crates, that

they will pass through a | ]-meter by [ ]-meter [ ]-foot
by [ ]-foot hatch opening, and a | ]-meter by [ ]-nmeter
[ ]-foot by [ ]-foot wall opening.

SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnitta

items in the text, to reflect only the subnmttals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" classification indicates submittals required
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as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Wrk Plan; ¢, [ 11
Tenporary Power Plan; C[, [__ 1]
Qualifications O Field Engineering Service Personnel; C[, [
Contractor Furnished Training OF Governnent Personnel; C, [ 11
Course Qutline And Course Material; ¢, [ 11
SD- 02 Shop Drawi ngs
Shop Drawings; ¢, [ 11
Installation, G, [ 1]
Terminal Blocks; G, [ 11
Assenbly And Detail Drawings; G, [ 11
Qutline Drawings; C[, [ 1]

Schemati ¢ Diagrans, Connection Diagrans And One Line Diagrans; (,

Foundation Detail Drawi ngs; C[, |
SD- 03 Product Data

Transformers

Power Circuit Breakers

Spare Parts

Met al - Encl osed Bus

480-Volt Station Service Sw tchgear

Infra-Red (Ir) Viewing Wndows; G, [ 1]
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Digital Trip Units; ¢, [ 1]
Remote Control Device; G, [ 1]
Instrument Transforners; C[, [__ 1]
Protective Rel ays
Test Switches
Fi ber Optic Arc Flash Sensors
Control Sw tches
Station Service Transformer; C, [__ 1]
Tenperature Rel ay
Surge Protection
Capture Key Interl ocks
Annunci at i on Equi pnent
Time Current Curves
SD- 04 Sanpl es
Namepl ates; G, [ 1]
SD- 06 Test Reports
Factory I nspection and Tests
Design Test Reports; G, [ 1]
Factory Test Procedure; ¢, [ 1]
Factory Inspection And Test Reports
Field Test Procedure; C, [__ 1]
Field Test Reports
Manuf acturer's Test Reports
480-Volt Switchgear Factory Inspection And Tests; G, [ 1]
SD-07 Certificates
Notification OF Testing; G, [ 1]

Certifications O Switchgear And Breakers Design Tests; ([,
[

Certifications O Seism c Requirenents; C[, | 11

Qualifications O Instructor; C[, | 11
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4

SD- 10 Operation and Maintenance Data
Operation And Mai ntenance Manual ; C[, [ 11
SD-11 Cl oseout Submittals
As-Built Drawi ngs; C[, |

EXTRA MATERI ALS

Submit a list of spare parts as specified herin. Provide spare parts that
are duplicates of the original parts furnished, and interchangeable
therewith. Furnish the followi ng spare parts for each type and frame size
of drawout circuit breaker, except that only one spare is required where
parts are applicable to all types and frane sizes of the circuit breakers:

a.

One conplete set of nain, internmediate and arcing contacts and
associ ated springs for one three pol e breaker

One complete set of arc chute assenblies for one three pole breaker
One set of primary disconnecting devices for one three pole breaker
One set of secondary di sconnecting devices for one three pole breaker
One shunt trip coil

One Spring-charging notor or solenoid for electrically-operated
breakers.

One control relay of each type and rating for electrically-operated
br eakers.

One auxiliary switch conplete for electrically-operated breakers.
One cell (housing) switch

One nmanual operating mechani sm handl e for drawout feeder air circuit
br eakers.

Twel ve fuses of each type and size for voltage transfornmers.

Six Indicating | anp assenblies (three red lens and three green lens.)
Ten Indicating |anp color caps of each col or.

One spring for stored-energy closing nmechani sm

Four spare bl ank nanepl ates for operating unit doors.

One |l ot spare bulbs for indicating | anp assenblies, package to contain
not | ess than 20.

One ground detection relay of each type and size used.]
One protective relay of each type and size used.]

One tenperature relay of each type and size used.]
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2.2

Three voltage transforner of each type and size used.]

Three current transforners of each type and ratings used.]

Three surge arresters of each type and size used.]

Three surge capacitors of each type and size used.]
PRODUCTS

GENERAL REQUI REMENTS

a. Ensure the equiprment furnished and the work performed under this
Contract is in conformance with the applicable provisions of ANSI &

| EEE standards. Furnish docunentation substantiating that the circuit
breakers and sw tchgear[ and netal enclosed bus] have previously
satisfied the requirements for design testing in accordance with | EEE
and ANSI standards.

b. All materials, conponents, and equi pnent nust conformto the

requi renents of these specifications, be free fromdefects and

i mperfections, of recent manufacture, and have nechani cal and

el ectrical properties suitable for the intended use. Al materials,
conponents, and equi pnment not nanufactured by the Contractor nust be
products of other recogni zed reputabl e nanufacturers neeting the

requi renents of subparagraph Qualifications. Insofar as practicable,
devi ces and equi pnent used for the same or simlar services must be of
t he sane nake and type, and be interchangeabl e when of the sane rating.

c. The switchgear[,][ and] power circuit breakers,[ netal enclosed
bus][, and][ transformers] nust essentially duplicate the standard
published catalog itemfromthe manufacturer and such equi prent has
been in satisfactory service for at |east five years.

d. Al bolts, studs, nmachine screws, nuts, and tapped hol es nust be in
accordance with ASVE Bl.1. Threads for sizes 6 mmto 25 mr 1/4-inch
to 1-inch, inclusive, be NC or UNC series. The sizes and threads of
all conduit and fittings, tubing and fittings, and connecting

equi prent must be in accordance with ASME B1l.20.1. Manufacturer's
standard thread and construction may be used on small items, which in
the opinion of the Contracting Officer, are integrally repl aceabl e,
except that threads for external connections to these itens neet the
above requirenents.

e. The switchgear will be | ocated[ indoors] wthin amnbient tenperature
extremes of[ O degrees C to +40 degrees (| ][ at 0 to 95 percent
relative hum dity, non-condensing]. The switchgear will be installed

at an altitude [bel ow 1000 m 3280 ft]]| ].

NAVEPLATES

Submit sanpl es of engraved naneplates with a schedul e of nanepl ate sizes
and lettering. The Contractor will be pernmitted to supply and attach to
the switchgear assenbly a naneplate or trademark. Include a draw ng or
illustration showi ng the proposed naneplate, its size, and |ocation
Provi de each item of equi pnent nounted on the sw tchgear, which does not

have
with

a suitable designation included as an integral part of the device,
an engraved naneplate or with other approved suitable neans of
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identification. Make nanmeplates of |am nated sheet plastic or of anodized
al um num approximately 3 nr 1/8 inch thick, engraved to provide white
letters on a black background. Provide equi prent of the withdrawal type

wi th namepl ates nounted on the renovabl e equi pment in |ocations visible
when the equipnment is in place. Fasten naneplates to the panels in proper
positions with black finished roundhead screws. Provide each control
switch with an escutcheon clearly marked to show each operating position.
Engrave switch identifications on the escutcheon plates or on separate
nanepl ates. The escut cheon and nanepl ate mar ki ngs are subject to approval.

2.3 COPPER AND ALUM NUM BARS AND RODS

Provi de copper[ or alumnun] bars and shapes for nain bus and ground bus
conductors conform ng to the requirenents of ASTM B187/B187l, ASTM B188,
ASTM B236N ASTM B236, and ASTM B317/B317N

[2.4 CONDU T AND ELECTRI CAL METALLI C TUBI NG

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: THE SECTI ONS FOR "CONDU T AND ELECTRI CAL
METALLI C CONDUI T ARE TYPI CALLY I NCLUDED I N THE 26 05
00. 00 COMMON WORK RESULTS FOR ELECTRI CAL FOR BOTH
PRODUCT | NFORMATI ON AND | NSTALLATI ON

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

Provide rigid conduit conformng to ANSI C80.1 that is zinc-coated

(gal vani zed) both inside and outside by the hot-dip nethod.[ Provide
electrical metallic tubing (EMI) conforming to ANSI C80.3.] Ensure
fittings for rigid netal conduit[ and electrical metallic tubing] conform
to NEVA FB 1.

12.5  CONNECTI ONS

Provide all bolts, studs, machine screws, nuts, and tapped holes in
accordance with ASVE Bl.1. Ensure threads for sizes 6 to 25 mr 1/4 to 1
inch, inclusive, NC or UNC series. Ensure sizes and threads of al

val ves, pipe and fittings, conduit and fittings, tubing and fittings, and
connecting equi pnment are in accordance with ASVE Bl1.20. 2NVASVE B1. 20. 1.
Manuf acturer's standard thread and construction may be used on small itens
whi ch, in the opinion of the Contracting Officer, are integrally

repl aceabl e, except that threads for external connections to these itens
nmust neet the above requirenents.

2.6 SECONDARY UNI T SUBSTATI ON

2.6.1 Cener a
The secondary unit substation is to be indoor netal-encl osed secondary
sel ective [doubl e-ended] [ si ngl e-ended] type rated [ 13, 800-480]
[ ]-480] volts, | 1 kVA, [3-phase, 3-wire, ][ ] 3- phase
4-wire, with inconming, transform ng, and outgoi ng sections arranged as
i ndi cated. The unit substation nmust conformto the applicable
requi renents of NEVA TR 1.

2.6.2 I ncom ng Sections

I ncom ng sections for termnating the medi um vol tage [ power cabl es] [ bus]
are to be in accordance with paragraph STATI ON SERVI CE TRANSFORMERS
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2.

2.

6.3 Transform ng Sections

The transform ng section are to be netal enclosed containing ventil ated
dry type (Class AA) transforners in accordance w th paragraph STATI ON
SERVI CE TRANSFORVERS

.6.4 Transf ormer Bus Connecti ons

The transformer |lowvoltage termnals are to be connected to the power
supply breakers in the adjacent 480-volt, outgoing swtchgear section by
means of copper[ or alum num bus] with thermal and mechanical capacities
coordinated with the ratings of the 480-volt power supply circuit
breakers. The transforner's nmedi umvoltage and | ow vol tage bus
connections are to be arranged so that the front of the transforner
enclosures will line up with the front of adjoining i ncom ng sections and
t he 480-volt outgoing swtchgear section. Suitable bus transition
conpartnents are to be provided.

.6.5 Qut goi ng Section

The out goi ng section rmust be an indoor netal -encl osed 480-volt power
circuit breaker swi tchgear assenbly, with drawout type circuit breakers,
as specified for 480-volt Station Service Sw tchgear

7 480- VOLT STATI ON SERVI CE SW TCHGEAR

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: To ensure a product with the | ayout and
configuration of the controls, indication, and
options desired, the designer nust show them on
dr awi ngs.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

7.1 Cener al

The design, construction, and tests of the switchgear conformng to the
applicable requirenments of |EEE C37.13, and [|EEE C37.20.1A][| EEE C37. 20. 2A
][I EEE C37.20.3]. The switchgear will be used to distribute power fromtwo
[l 1-kVA, | ]1-480 volt] [13,800-480 volt], 3-phase, 60-Hz, station
service transforners to 480-volt power distribution centers and to ot her
station service |loads. Provide swtchgear assenbly that contains two main
bus sections connected by a bus tie circuit breaker. Each main bus
section will be connected to a supply transformer through a main supply
circuit breaker. Provide two nmain supply circuit breakers and bus tie
circuit breaker that are electrically operated and normally renmptely
controlled. Provide autonmatic bus transfer as specified in paragraph
Automatic Bus Transfer. Provide switchgear with instrunents, contro
accessories, and other equi pnent nounted on the front panels and inside
the switchgear[ as shown].[ The annunciator w ndow group will be

furni shed by the Governnent for nounting and wiring by the Contractor.]

. 7.2 Swi t chgear Drawi ngs And Data

.7.2.1 Assenbly and Detail Draw ngs

Prepare and submt assenbly, detail drawi ngs, and data to denobnstrate that
all parts of the equipnent conformto the requirenents and intent of the
specifications. Include drawings and data , sectional views of swtchgear
units; including bus and braci ng, description of renovable el enents, al

SECTION 26 22 00.00 10 Page 20



rel ays and ot her devices, equipnent lists,[ high resistance ground

equi prent] and nanepl ate schedul es. On the draw ngs, show all

coordi nation with other connected equi prent including the transforner and
nmet al encl osed bus indicating full electrical details of the connection

.7.2.2 Qutline Draw ngs

Prepare and submt outline draw ngs for coordi nation of equi pnent and
physical location. Include in the draw ngs, the overall dinensions and
wei ghts of the equipnment; the size and |ocation of conduit and cabl e
entrances; details of provisions for bolting equiprment to the floor

wal I's, and ceilings; the equipnent crate sizes and proposed routing to the
installation site within the facility.

.7.2.3 Schemati ¢ Di agranms, Connection Diagrans and One Line Di agrans

Submit Schematic Di agranms, Connection Di agranms and One Line Di agramns

i ndi cating the sw tchgear assenbly, conplete assenbly full |ine connection
diagram and control logic to denonstrate that the equi pnent will satisfy
the requirenents and intent of the specifications. Account for all the
controls and external connections indicated by the Contract draw ngs.
Show all point to point connection wireless wiring diagrans to termna

bl ocks and connections as seen by the observer. Provide a space at | east
three inches bel ow and adjacent to the term nal bl ocks in which externa
circuits, conduits or connections nmay be shown. Make wiring diagrans as
seen by an observer of the actual wiring, and show all the wring and
devices in the cubicle/sections. Solely using |adder [ogic or contro

di agrams to indicate wiring connections is not acceptable. Include in the
draw ngs, space for the addition of devices where nmounting space exists on
the structure.[ Additional information on outgoing circuits will be

provi ded by the Governnent when the drawi ngs are received for approval,
and be added to the drawings by the Contractor.]

. 7.3 Encl osure and Franmewor k
.7.3.1 Cener al

Provide a totally-encl osed, free-standing, dead-front type sw tchgear
built on a suitable franmework of structural steel, or by an equival ent
approved nethod, to provide a self-supporting and stable structure.

Met al - encl osed swi tchgear construction consisting of ribbed side sheets
and fabricated framework which is functionally equivalent to the
structural steel framework specified will be acceptable. Ensure franework
and structure is sufficiently rigid to withstand operati on of the

equi prent or any stresses due to short circuits. Ensure each shi pping
assenbly is also sufficiently rigid, with the addition of tenporary
menbers if required, to withstand handling during shipnment and

install ation.

.7.3.2 Encl osur e

Make the encl osure from sel ected snmboth sheet steel panels, suitably
supported. Use doors and panels to support instrunents and ot her devices
and barriers between conpartnents that are no |l ess than No. 11 MSG Use
exposed panels on the front and ends of the enclosure consisting of bent
angl e or channel edges with all corner seans wel ded and ground snooth, or
use the manufacturer's equival ent construction as approved. Do not drill
or weld front outside surfaces for the purpose of attaching wires or
mounti ng devices if such holes or fastenings will be visible fromthe
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front.
2.7.3.3 Access Doors and Panel s

Provi de hinged doors that have bent angle or channel edges, invisible

hi nges and are suitable | atches or fastenings. Access to bus compartnents
can only be through renovabl e bolted panels, cover plates or hinged

doors. Access to circuit breakers, instrunent transforners, instrunent,
relay wiring and fuses[ , and high resistance ground equi prent], nust also
be t hrough hi nged doors.

2.7.3.4 Drawout Circuit Breaker Conpartnent

Provi de drawout type circuit breakers that are conpletely enclosed in a
nmetal conpartnent. Provide access to the circuit breakers through hinged
steel doors. Separate each individual circuit breaker conpartment from
adj acent conpartnments and sections by neans of steel barriers. Equip with
drawout rails and prinmary and secondary disconnecting contacts. Provide
each breaker cubicle with positive acting safety shutters that isolate the
br eaker connections to the main bus when the breaker is withdrawn fromthe
cell[, if this is an option fromthe manufacturer].

[2.7.3.5 Renot e Racki ng Devi ce

[OPTION 1: Furnish a renpte racking device that is a portable unit that
may be positioned in front of the breakers in the switchgear to rack the
breaker in or out renmotely. The device nmust include a wheel ed assenmbly
wi th brakes, a power nodul e capable of exerting a m ni mum of 10 pounds of
positive pressure and 100 foot-pounds of torque in the braked position to
rack the breakers in and out with 15 inches of horizontal traverse, status
i ndicator lights on the assenbly visible fromall directions, vertica

hei ght adjustnent, and a control pendant with a mini num 25-foot cord.
Power supply for the racking device is 120 volts AC, 15 anps. The renote
racki ng devi ce nust be the swi tchgear manufacturer's standard system
designed for racking the breakers provided. |If the switchgear
manuf act urer does not offer such a renpote racking device, a different
manuf actured systemmay be provided if certified to rack the breakers
provided with the sw tchgear.]

[OPTION 2: Provide a portable renote racking device which can be pl aced
on the breaker door enclosure to allow renpote racking of all the breakers
within the switchgear. The renpte racking device nust be the standard
product used by the sw tchgear nanufacture and be provided with all the
adapters required to renotely rack out the breakers. |If battery powered,
provide it with a battery charger and m ni mum of two batteries. The

devi ce nust have adjustable torque setting to prevent danage during
racki ng the breaker and be equipped with a m nimum 25 foot cord. The
devi ce nust be designed to automatically stop on fully racked in and out
posi tion.]

12.7.3.6 Ventilating Opening

Provide grille type ventilating openings with corrosion-resistant
i nsect - proof screens on the inside.

2.7.3.7 Foundat i ons

Provi de conti nuous channel iron foundations, conplete with bolts and
drilled holes for grouting and anchoring to the floor, for the conplete
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length (front and rear) of each [substation] [sw tchgear assenbly].
Construct channel and drill as required for nmounting the equi pnent.

Desi gn channels for flat mounting and use a maxi mum channel depth of 63 mr
2-1/2 inches. Place foundation channels on top of the floor, fasten in

pl ace, and then fill with grout. Provide additional channel or

substantial metal trimflush with the end panels to conpletely encl ose the
bases across the ends of the equi pnent assenblies where exposed to view.
The foundation nust satisfy the requirenents of Section 26 05 48 SEISM C
PROTECTI ON FOR ELECTRI CAL EQUI PMENT. Submt Foundation Detail Draw ngs of
the foundation and its installation requirenents along with the draw ng
subm ttals.

[2.7.3.8 Cabl e Conpartnent Barriers

[Provide a nmetal barrier full height and depth between adjacent vertica
structures in the cable conmpartnment.][ Provide a vented barrier between
t he cabl e conmpartnent and the main bus to protect against inadvertent
contact with main or vertical bus bars.]

1[2.7.3.9 Infra-red (IR) View ng Wndows

Provide Infra-red (IR viewing windows on the rear of the switchgear

encl osures, m ni mum one wi ndow for each vertical breaker section. Provide
t he nunber of wi ndows required to view each circuit breaker cable lug to
all ow IR sensing of each breaker in the closed position under | oad
conditions without having to open the enclosure. Wndows nmust feature a
renovabl e steel or alum num security cover over a 4-inch crystal sight
glass. The IR wi ndows nmust be the sw tchgear nmanufacturer's standard
product, or a third-party product that is UL certified and arc-flash
tested to the fault withstand rating of the breakers or higher, and
installed with the coordi nation and approval of the sw tchgear
manuf act urer.

1[2.7.3.10 Swi t chgear Arc Rating

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

NOTE: Include the sections bel ow for arc resistant
swi tchgear. The arc resistant switchgear cost is
approxi mately an additional 50% material cost over
general netal -encl osed switchgear and require
addi ti onal hei ght and space for directional venting
of any arc produced gasses.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Provi de Type 2B certified switchgear as defined by | EEE C37.20.7 such that
the operator is protected around entire perinmeter of equipnent with the

| ow vol tage control, instrumentation, and breaker secondary custoner

term nation conpartnent doors open

112.7.3.11 Swi t chgear Ventilation

Provide a ventilation systemthat allows exhaust of arc gasses regardl ess
of the origination |location of the arc event to exhaust arc events
originating in the breaker cell, bus conmpartment, and rear cable
conpartnent.[ Provide switchgear without an arc plenumfor arc
exhaust.][ Provide switchgear with an arc plenumincluded.][ Provide
external connections to arc duct.]
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12.7. 4 Buses and Connections

2.

2.

a. Provide buses in each main bus section with a continuous
current-carrying capacity of no less than [1,200] [1,600] [2,000]
[ 3,000] [4,000] [ ] anperes without exceeding the tenperature
limts specified in [IEEE C37.20. 1A][| EEE C37.20.3]. Provide buses
wi th nechani cal and thernal capacities coordinated with the
interrupting rating of the power supply circuit breakers. Provide bus
bars consisting of [hard-drawn copper][, alum num [, or
al um numal l oy]. Braze, pressure-weld or bolt shop splices and tap
connections. Bolt all splices for field assenbly. Were bolted
connections are used, use silver-plated contact surfaces except use
tin-plated contact surfaces for alum numalloy and equip with
provi sions for adequate clanping. Munt buses on insulating supports
of wet process porcelain, glass polyester, or suitable nol ded
material. Make all primary connections including the power
connections to the line side of the circuit breakers by bus bar

b. Ensure standard phasing within equi pment housing for AC power circuits
is AAB-Cfromleft to right when facing the front of the equi pnent,
A-B-C fromtop to bottom and A-B-C fromfront to back. Nonstandard

phasing in any conmpartment will be permtted only upon approval and
provi di ng each phase is identified and a warni ng sign, "Nonstandard
Phasing," is incorporated within such a conpartnent.

c. Provide blank conpartnents wthout buses and smal| spare conpartnents
wi th buses and conplete provisions for installing future feeder
circuit breakers where shown.

7.5 Power Circuit Breakers
7.5.1 Cener a

Provi de power supply, bus tie, and feeder air circuit breakers that are
the 3-pole, dead-front, drawout type rated 600 volts AC, conformng to the
requi renents of | EEE C37.13; |EEE C37.16; and | EEE C37.17. Ensure al
circuit breakers of the sane franme size and type of operation (electrica
or manual ) are interchangeable. Provide suitable neans for renoving and
handl i ng the drawout circuit breakers. These neans may include support
fromthe top of the switchgear enclosure wthout interference with

i ncomi ng or outgoing wiring. The Governnment reserves the right to change
the indicated current ratings, within frame linmts, of the tripping
devices at the tine the shop drawi ngs are submitted for approval. Furnish
overcurrent trip alarmcontacts, with neans for nanual reset, as

i ndi cated. Provide covers over readily accessible energized portions to
prevent hazards to personnel when wthdrawi ng or inserting the breakers.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: Tie and Tie isolation breakers are located in
a separate vertical sections, with barriers between

to provide an electrical isolation point for access

to the opposite breaker

Di esel Generator, Station Service Units, or "House
Units" are recommended to be interlocked with the
corresponding Main and Tie breakers if synchronizing

capability is not installed.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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NOTE: Interrupting rating is based on fault current
avail abl e at that location. Fault current is based
on the configuration and conponents of the system
Performa fault study on the systemto deternine
maxi mum avail able fault current to select the
appropriate interrupting rating required. Cost and
physi cal size my increase with a higher rated

circuit breakers.
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NOTE: To ensure an interlocking schene operates as
i ntended, the designer nust include draw ngs show ng
the configuration or give a narrative on required

behavi or.
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.7.5.2 Main and Bus Tie[s] Crcuit Breakers

Provide two power supply circuit breakers and the bus tie circuit breaker[
and bust tie isolation breaker] must be electrically-operated drawout type
wi th the cl osing mechani sm desi gned for operation on [125 volts DC] [120
VAC]. Provide circuit breakers rated 600 volts AC, [600] [1, 600]

[ 3,000][ 4, 000] [ ] anpere frane size, [22,000] [42,000] [65,000]
anperes symretrical interrupting capacity at 600 volts AC, with continuous
current ratings as indicated. Provide each circuit breaker wth
functional components in accordance with Table 1 of |EEE C37.13, including
means for manual energency tripping and manual closing for maintenance
operation. Provide each power supply breaker and the bus tie circuit
breaker[s] with a solid-state direct-acting over-current tripping device
consi sting of long-tinme-delay and short-tinme-delay elenments.[ Furnish the
bus tie [isolation Jcircuit breaker [wi thout an overcurrent trip device]
but wth a 125-volt DC shunt trip device.] Coordinate long-tine and
short-time-del ay operation bands to provide maxi num sel ectivity between
the primary supply protective relays, power supply breakers, bus tie
breaker, feeder breakers and notor control center nol ded case breakers for
a fault on a feeder circuit. Information on primary relays and nol ded
case breakers will be supplied to the Contractor. The two power supply
circuit breakers and the bus tie circuit breaker are to be electrically

i nterlocked such that only two of the three breakers can be in the cl osed
position at the sane tine. Provide a local test control switch for each
electrically-operated circuit breaker which will be electrically

i nterlocked through cell swi tches or secondary di sconnects to prevent
breaker operation except when the breaker is in the test position.
Sufficient breaker auxiliary switch contacts and cell switches are to be
provided to acconplish the required breaker control and interlocking
systen]f as shown]. Provide at least four auxiliary switch contacts on
each breaker and at |east two spare auxiliary switch contacts, one
normal | y- open and one normal | y-cl osed on each electrically-operated

br eaker.

2.7.5.3 Feeder Air Circuit Breakers

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: Feeder breakers can have nanual or electrica
and manual spring charging capabilities if contro
power is available. Control Power is reconmended,
if available, to provide indication and power for
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trip units on open breakers or breakers that have
too little current flowto self power to prevent a
dead battery.

Feeder breakers can be configured with shunt trips
to allow for | oad sheddi ng of nonessential |oads for
reduced power demand whil e on energency di ese

generat or source.
R R R R R E R R

Provi de feeder breakers that are independent [manually-operated][renote
operated] type with [electrically][mnually]charged stored energy closing
nmechani sm with frane sizes as indicated, and rated 600 volts AC. GCircuit
breakers will have a short-circuit interrupting capacity of not |ess than
[ 22, 000] [ ] RVB synmetrical anperes at 600 volts AC. Each feeder
breaker must have a solid-state direct-acting overcurrent tripping device
consisting of a long-tine-delay el enent and a short-tine-del ay el ement.
The long-tine-delay trip elenments for direct-acting overcurrent tripping
devi ces nust be adjustable over an approximate range of 600 to 100 percent
of the trip anpere rating. The short-tinme-delay trip elenments, for the
direct-acting overcurrent tripping devices nust be adjustable over a range
of approximately four to ten times the anpere rating.[ Manually-operated
drawout type circuit breakers are to be fitted with suitable operating
handl es, preferably of the pistol grip type, or vertical |ever type,
designed to close the breaker with a rotary notion of |ess than 180
degrees.] All breakers are to be designed for tripping [by a rotary
nmotion in the opposite direction or][ by pressing a readily accessible
trip button].[ Mke the operating handles easily renovable when it is
necessary to open the conmpartnent door and easily replaceable for
operating the breaker in the withdrawn or test position.][ Capture key
interlock duplicate feeder breakers.] Equip each breaker with a

conspi cuous nechanical target[ and light] visible with the breaker in the
normal operating position to indicate whether the breaker is open or
closed and with a manual l y-reset bell alarmcontact[ to energize the
annunci ator circuit only when the breaker is automatically tripped on a
fault or overload].[ The circuit breaker for the powerhouse crane feeder
nust be[ manual | y-operated type] electrically operated type equi pped with
a 125-volt DC shunt trip attachment for energency stop operation from
renpte stations.]

[2.7.5.4 Digital Trip Units

Provide digital trip units for each breaker . Loss of control power to
the trip unit nust not affect the operation of the unit to trip the
associ at ed breaker.

a. The digital trip units nmust have been used successfully on | ow

vol tage power circuit breakers of the type and rating to be furnished
under these specifications. The mninmumrequirements to be defined as
successful is a mnimmof 500 units installed and in operation for
five years. Provide a trip unit that is the manufacture's standard
type and conpatible with the breaker to be provided.

b. Provide a mcroprocessor-controller based trip unit for use on
t hr ee- phase, 600 volts AC circuit breakers with a liquid crysta

di splay (LCD) to provide progranm ng and setting capability for the
user.

c. The trip units must have three different power supplies:
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i. Primary power supply is to be derived fromthe phase current
transformers (CT). The trip unit must be powered with | ess than
20% of the rated CT tap current.

ii. Provide a battery to power the unit when the CT power is |ost.
The status of the battery (good/bad) nust be displayed and | oss of
the battery results in an alarmoutput. The battery can be
charged when not in use through the power derived by the CT.

iii. 125 VDC Power for auxiliary power to the trip unit. Provide
125VDC Control power fromthe existing 125 VDC control power of
the correspondi ng switchgear bus. Limt the uses of control power
to recharging the trip unit's internal battery and to change or
review the trip unit's settings when the battery charge is | ow.

d. The trip unit must neasure the true RVS current through each of
the breakers' three poles. The trip unit nmust be capabl e of

determ ning the vector sum of the three phase currents, and cal cul ate
the 60 Hz component of the ground fault current. Provide trip units
with the following trip settings:

i long tine.

ii. short tine delay.

iii. instantaneous pickup
[ iv. ground fault.]

e. The trip unit must store the trip settings and the last trip data
in a non-volatile nenory for later recall. Include a security neans
with the trip unit to reduce the risk of unauthorized tanpering with
the trip unit's settings.

f. Equip each Main and Tie breaker's trip unit with arc flash
reduction settings to put the trip unit automatically in instantaneous
trip node by means of a contractor installed control switch mounted on
the cubicle door. Provide switch and wiring to connect this function
to the trip unit. The switch nust have a provision for installing a
padl ock.

g. The CGovernment reserves the right to change the indicated trip
ratings, within the limts of the frame, of the trip devices at the
time the shop drawings are submtted for approval.

1[2.7.5.5 Renote Control Device

Provide a rempte control device that is a portable unit that connects to
the exterior of the breaker enclosure to allow renote operation of the
breaker (open/close). The renpte control device nust be a pendant with a
m ni mum 25-f oot cord. The cord nust be equipped with a plug with threaded
or locking coupling and strain relief

12.7.6 Wring

2.7.6.1 Control Panel and Power Wring
Provi de control panel wring consisting of stranded copper swi tchboard
wire with 600-volt insulation. Provide Type SISwire as listed in NFPA 70

and neeting the requirenments of NEMA WC 70. Provide hinge wire with cl ass
K stranding. Provide current transformer secondary |eads No. 10 AWG and
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larger. Ensure mininumsize of wire for all other control wiring is No.
14 AWG. Use power wiring for 480-volt circuits and below that is the sane
type as control panel wiring and a mni mum si ze of No. 12 AWG

2.7.6.2 Terminals and Installation

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: |If incorporating new switchgear into existing
installations where term nations are required to
interface with existing equi prent or systens, the
desi gner may include draw ngs show ng these
connections via new contract draw ngs or as

ref erenced draw ngs.
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a.

Provide control wiring within the assenbly housi ngse[ as shown]. All
control wiring entering and | eaving equi pnentt nust be term nated on
term nal blocks. Provide term nal blocks and internal wiring for
connection of renote circuits to all spare auxiliary and al arm
contacts, renbte annunciators, renote control sw tches, and pil ot
devices and renmote indicating lights where applicable to the equi prent
i nvol ved. Each individual potential transformer |ead must be brought
out to a termnal block. Gound the potential transformers at the
equi pment.[ Potential transformers for metering circuits will be
renotely grounded][ by the Governnent]. No splices will be allowed in
the wiring and all connections are to be nade at termnal studs or

bl ocks. Add term nal blocks for wiring to devices having | eads

i nstead of using the device's termnals.[ Indented termnals are to
be used on all wires term nated on screw or stud ternminals.] Provide
screw terminals with toothed | ock washers and all stud with contact
nuts and either |ocking nuts or |ock washers.

Al'l external control cables and power cables will enter the sw tchgear
in [conduit] [cable trays] [from above] [from below]. Provide space
for cables[ as shown]. The 600-volt netal -encl osed buses enters the
swi tchgear from[above] [below][ through floor slots]. Provide

mat ched openings in the switchgear to permt the entrance of the bus
into the switchgear through the concrete openings. Provide clamstyle
term nal s[ of sizes indicated] for all main power cable |eaving the
switchgear. The term nals nust be of the heavy-duty, full clanp

type. Make provisions for supporting the Governnent's cabl es between
the conductor terminating points and where they enter or |eave the

swi t chgear.

2.7.6.3 Term nal Bl ocks
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NOTE: DINrain rail nmounted ternminal blocks are
acceptabl e for nost input/output of PLC. For other
termnal block ring type ternminals are preferred in
nost applications.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Submit prints of wiring and term nal drawi ngs in accordance with Contract
Cl ause CONTRACTOR S DRAW NGS AND DATA, which will be marked and returned
to the Contractor for addition of the designations to the terninal strips
and tracings, along with any rearrangenent of points required.

a.

Provi de nol ded or fabricated type term nal blocks for control wring

SECTION 26 22 00.00 10 Page 28



with barriers, rated no | ess than 600 volts, type [ ]. Provide
renovabl e binding, fillister or washer head screw type, or stud type
termnals with contact and | ocking nuts. Ensure terminals are no | ess
than No. 10 in size and have sufficient |ength and space for
connecting at least 2 indented term nal connectors for No. 10 AWG
conductors to each termnal. The termnal arrangement is subject to
approval. Provide no | ess than 10 percent, but in no case |l ess than
2, spare termnals on each block or group of bl ocks.

b. Furnish short-circuiting type term nal blocks for all current
transformer secondary | eads and nake provision for shorting together
all leads fromeach current transforner without first opening any
circuit. Ensure these term nal blocks are made by the sane
manuf acturer as the term nal blocks for control wiring |isted above,

type [____].

[ c.Provide DINrail type term nal blocks, they nust be nodul ar and rated no
| ess than 600 Volts and 20 Anperes. The termi nal connections nust be
pressure type with I ength and space for connection of at |east two No.
14 AWG stranded conductors on each end of the feed-through. The
term nal contacts nmust be built to prevent the termnated wires from
bei ng | oosened by vibration or by normal pulling forces. Mounting
rails and end covers must be provided for the term nal bl ock
assenblies.]

d. Provide white or other light-colored plastic marking strips, fastened
by screws to each term nal block, for control wire designations. Show
the manufacturer's wire nunmber and the CGovernnent's w re nunber for
each connected term nal on the marking strips w th pernmanent marking
fluid. Use reversible marking strips to permt narking both sides, or
furnish two marking strips with each block, to acconmpdate the two
sets of wre nunbers.

e. Provide load terninal blocks rated no | ess than 600 volts and of
adequat e capacity for the conductors of power circuits except those
supplied fromair circuit breakers. Provide either the stud type
termnals with contact nuts and | ocking nuts or the renpovabl e screw
type terminals, having length and space for at |east two i ndented
term nal connectors of the size required on the conductors to be
term nated. For conductors rated nore than 50 anperes, ensure al
screws have hexagonal heads. For conductors rated 50 to 99 anperes,
use a mininumscrew size of 8 mr 5/16 inch. Use conducting parts
bet ween connected ternminals with adequate contact surface and cross
section to operate wi thout overheating. Provide each connected
termnal with the circuit designation or wire nunber nmarked on or near
the term nal in pernmanent contrasting col or

f. Gve special attention to wiring the ternminal arrangenent on the
term nal blocks to pernit the individual conductors of each externa
CGovernnent - furni shed cable to be terninated on adjacent term na
points. The wire (term nal point) designations used on the
Contractor's wiring diagranms and printed on term nal bl ock marking
strips may be according to the Contractor's standard practice;
however, additional wire and cabl e designations for identification of
renote (external) circuits nmay be required.

2.7.6.4 Wre Markers

Tube-type heat shrink or self lam nating markers nust be used at each
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term nating end of the conductor and nust be suitable for contact with the
type of insulation naterial used. Tubing nust have pernmanent bl ack
mar ki ng on a |ight-col ored background.

2.7.7 G oundi ng

Provi de switchgear assenbly that includes a full-length interior ground
bus of copper [or alum num]bar to which the housing, franework, cable
supports, bus supports, and non-current carrying nmetallic parts of al

equi prent and conduits is grounded insofar as practicable. Do not use

sol dered connections in the ground | eads. |If the operating mechani sm of
drawout units is not permanently grounded, provide ground contacts to
autonmatically connect the novable element to the ground buses. Make these
connections before the main di sconnecting devices upon insertion, and
break after the mmin disconnecting devices upon withdrawal. Perform
groundi ng in conformance to[ | EEE C37.20. 1A][| EEE C37. 20. 2A] [ | EEE C37. 20. 3]
except that the ground bus nust have a continuous current-carrying
capacity no |l ess than 25 percent of the continuous rating of the power
supply circuit breakers.

2.7.8 Mol ded Case Circuit Breakers

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: |If included with other systens where nol ded
case breakers are provided, it nmay be better to
reference Section 26 05 00.00 40 COVMON WORK RESULTS
FOR ELECTRI CAL.

Interrupting rating is based on fault current

avail able at that location. Fault current is based
on the configuration and conponents of the system
Performa fault study on the systemto deternine
maxi mum avail able fault current to select the
appropriate interrupting rating required. Cost and
physi cal size ny increase with a higher rated
circuit breakers.
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2.7.8.1 CGener a

Provi de nol ded case circuit breakers conformng to the applicable

requi renents of UL 489 and NEMA AB 3, that are fully rated, and with
voltage ratings and interrupting ratings stated. For circuit breakers of
the sane anpere frane size, ensure 3 pole and 2 pole circuit breakers are
the sane width as 3 single pole and 2 single pole circuit breakers
respectively. Provide manually-operated circuit breakers with trip-free
operating nmechani sms of the quick-make, quick-break type. Operate al
pol es of each breaker simultaneously by neans of a common handl e, and
enclose in a conmon nol ded plastic case. Ensure contacts of multi-pole
breakers open simultaneously when the breaker is tripped nanually or
automatically. Provide operating handles that clearly indicate whether
the breakers are in "On", "Of", or "Tripped" position. Provide

i ndi vidual |l y-nounted, stationary type, circuit breakers that are products
of the sane nanufacturer, and are interchangeabl e when of the sane frane
size. Provide each circuit breaker with nechanical pressure type termn na
I ugs for single-conductor stranded copper cables of the size required by
t he specifications or shown.
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2.7.8.2 Trip Units

Provi de automatic type circuit breakers with conbination thermal and

i nst ant aneous magnetic trip units. Set instantaneous magnetic trip units
at approximately 10 tinmes the continuous current ratings of the circuit
br eakers.

2.7.8.3 480-Volt AC Circuits

Provide circuit breakers for 480-volt AC circuits that are rated 600 volts
AC with a mnimum NEMA interrupting capacity of [10,000] [14,000] [20,000]
[ ] symmetrical anperes at 600 volts AC

2.7.8.4 120-Volt and 208-Volt AC Circuits

Provide circuit breakers for 120-volt and 208-volt AC circuits that are
rated no |l ess than 250 volts DC, and either 120/240 or 240 volts AC, and
with a mninum NEMA interrupting capacity of [10,000] [14,000] [ ]
symmetri cal amnperes.

2.7.8.5 125 Volt DC Circuits

Provide 2-pole rated 125/250 or 250 volts DC circuit breakers for 125 volt
DC circuits with a mininum NEMA i nterrupting capacity of [ ] [10, 000]
anperes DC.

2.7.9 I nstrunent Transforners
[2.7.9.1 CGener al

[ Bring all leads fromeach individual instrunment transfornmer out to
swi tchgear termnal blocks. Al instrument transformers nust conformto
t he applicabl e groundi ng requirenents of | EEE C57.13.]

[ Provide relay curves for instrunent transforners. Submit typical ratio
and phase angle curves for each type and rating of all voltage and current
transformers supplied with the equi pnent.]

1[2.7.9.2 Vol t age Transforners

[ Voltage (Potential) Transformers nmust conformto the applicable
requi renents of | EEE C57.13, and be of the indoor dry or conpound-filled
type with a mninumfull-wave inmpul se | evel of 10 kV. Provide
transformers with a voltage rating and indicate on the drawi ngs, and with
a thermal rating for a 55 degrees C anbient and be no | ess than 150
vol t-anmperes. Voltage transfornmers nmust have a relay and netering
accuracy of 0.3W 0.3X, 0.3Y. Configure the voltage transfornmer as
i ndi cated on the Contract draw ngs.]

[ Mount the voltage transforner in separate sw tchgear conpartnents. Use
current limting fuses for each phase connection on the primry side and
type J fuses on the secondary. Locate fuses so as to be readily accessible
fromthe front of the sw tchgear using doors per PARAGRAPH. ACCESS DOORS
AND PANELS. Fuses nust be able to w thstand naxi mum possi bl e energi zi ng
current, but capable of interrupting the circuit in case of a
short-circuit on the secondary winding. Install fuses in [finger safe]
fuse cartridge holders [with blown fuse indicator] allow ng their renoval
wi thout a fuse puller. Connect each voltage transforner |ow voltage
connection to a terminal block in the switchgear |ow voltage conpartnent.]
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1[2.7.9.3 Current Transforners
[2.7.9.3.1 Cener a

[Provide the quantity, ratios, and functions of the current transforners
[as needed][as shown on the drawings]. ]JCurrent transforners nust conform
to the applicable requirenments of | EEE C37.20. 1A, |EEE C57.13, and

| EEE C57.13.3. Provide current transformers of the dry or
conpound-insul ated type [relay][metering] accuracy, and with a suitable
nmeans of mounting and for grounding the frame. Connect each current
transformer secondary lead to a terninal block of the short-circuiting
type and be conveniently located to pernit short-circuiting the secondary
wi ndi ngs without requiring access to the primary bus conpartnents.

Plainly mark the polarity of the current transforners. Short the current
transformers at the term nals of each of the current transforners for
shipping. Al current transformers nust be suitable for continuous
operation at the full-rated voltage and current at a frequency of 60 Hz.
Al current transformers are to be designed and built to withstand,

wi t hout damage, the thernal and nechani cal stresses resulting from
short-circuit currents corresponding to ratings of the breakers in the
circuits to which they are connected. Current transformers nmust have a
continuous thermal current rating factor based on 30 deg C average anbi ent
air tenperature of a mininumof 1.33. Current transforner secondary | eads
cannot be snmaller than No. 10 AWG

1[2.7.9.3.2 W ndow or Bushi ng Type Current Transforners

Provi de wi ndow or bushing type current transforners in the 480 volt

swi tchgear unl ess otherw se noted. Wndow or bushing type current
transformers nust have a mininmumfull-wave insulation [evel of 10 kV when
installed and neet the requirements for a 10-kV BIL rating as listed in
Table 2 of | EEE C57.13 for test voltage applied between the bus and
transformer secondary term nals.

1[12.7.9.3.3 Rat i ng

Current transforners with rati os between 75:5 and 300: 5 nust have a
conbi nation netering/relaying rating of 0.6 B-0.1 / C50. Current
transformers with rati os between 400:5 and 500:5 nust have a conbi nati on
nmetering/relaying rating of 0.3 B-0.1 / C100.

1[2.7.9.3.4 Burden Anal ysi s

Cal cul ate the burden of the new rel ays, conductors and associ at ed

equi prent to denonstrate that the burden does not exceed the current
transformer rating. Notify the Contracting Oficer if there is a problem
with excessive burdens that could result in current transforners

i naccuracies or going into saturation under fault conditions. Submt

anal ysis as part of the Factory |Inspection and Test Report.

11[2.7.10 Ground Detection Equi pnent

Furni sh ground detection equi pment for each bus section of the switchgear
to be used for indication and annunci ation of grounds of the 480-volt
system Provide equi pnent consisting of 3 instrunent voltage transforners
conplete with primary and secondary fuses, connected we-delta, with
neutral of primary we grounded and with the coil of a voltage ground
detector relay connected in the broken delta corner of the secondary
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wi ndi ngs of the 3 voltage transforners in accordance with [| EEE C37.20. 1A] [
| EEE C37.20.3]. Provide two ground detector relays, one for each bus
section of the switchgear.

12.7.11 Rel ays

2.7.11. 1 Cener a

a.

Provide relays conformng to the applicable requirenents of | EEE C37.90.
Provi de back-connected, seni-flush-nmounted, sw tchboard type rel ays
wi th bl ack, rectangul ar, dust-tight cases, renpvable covers with

wi ndows, and neans of sealing against tanpering. Ensure relays,
except auxiliary relays, are drawout type with built-in test
facilities arranged so that the relays can be tested in position or
wi thdrawn fromthe fronts of the cases w thout opening current
transformer secondary circuits, disturbing external circuits, or
requi ring di sconnection of leads fromthe relay termnals. Use test
devices that permit testing with energy fromeither the instrunent
transformers or an external power supply.

Submit descriptive data, including manufacturer types and cat al og
nunbers for equiprment. Curve sheets for power supply and bus tie
circuit breakers combining characteristics of the trip elenents to
show t he proposed selectivity. In addition, include [ ] sets of
characteristic curves of the individual breaker trip elenents to
permt checking and for power supply and bus tie circuit breakers.
Ensure breaker trip anmpere ratings and lug sizes are as indicated.

Provide protective relays with all required auxiliaries, including
auxiliary instrument transformers and reactors, to adjust currents,
potentials and phase angles for proper operation. Munt externa
relay auxiliaries in conpact assenblies back of the panels and
adjacent to the relays. Provide AC relays suitable for use on 60-Hz
circuits and for operation with the instrument transformer ratings and
connections. Ensure relay current coils are able to withstand 35
tinmes nornmal current for 1/2 second, and relay voltage coils are able
to withstand 110 percent rated voltage continuously w thout danmage.
Ensure time delay features do not depend upon oil dashpots or other
devi ces which are appreciably affected by tenmperature. Provide each
relay with one or nore operation indicators and/or indicating
Contractor switches with targets and external target reset devices,
and arrange the circuits for positive target operation. Provide

seal -in Contractor and suitable | oading resistors where required.
Provi de separate relay operating function, such as instantaneous trip
attachments and different zones for distance relays, with separate
targets and contacts.

Provide silver-to-silver, electrically independent, chatter-proof and
non- bouncing relay contacts suitable for use on 125-volt ungrounded DC
circuits. Wiere nore than one el ectrically-independent relay contact
is required, as indicated , and it is not feasible to provide nore
than one such contact, or if two contacts are avail abl e but are not
electrically independent, furnish auxiliary to provide the required
addi ti onal contacts.

2.7.11.2 AC Vol t age Rel ays

Provi de voltage relays other than ground detector relays of the
i nduction-disc inverse-time type with adjustable time and voltage settings
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and with sem flush mounting, drawout case type | ]. Provide ground
detector relays of the induction-disc inverse-tine overvoltage type rated
199 volts AC with | ow pickup, sem flush nmounting in drawout case with
circuit closing contacts suitable for 125-volt DC ungrounded circuits.
Ensure they are fromthe sanme manufacturer as the AC voltage rel ays, type

[ 1.
2.7.11.3 Auxiliary relays

Provi de sem flush back-connected type auxiliary relays for bus transfer
control for front-of-panel nmounting. Provide black senm flush cases that
match i n appearance other relay cases on the switchgear. Provide
auxiliary relays for interior nounting with covers. Provide relay coils
and contacts suitable for continuous operation at 125 volts DC, furnish
with resistors where required, and of a type that requires a m ni mum
continuous current. Provide high-speed, nulti-contact, self-reset type
auxiliary relays fromthe sanme manufacturer as the AC voltage rel ays, type

1.

[2.7.12 Automatic Bus Transfer

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: El ectromechani cal relay operation using
undervoltage relays is a sinple and inexpensive
nmeans of autonmatically transferring to active power
sour ces.

Sone power plants have one main and one tie closed
or use a station service unit feed as their normal
operation. If this is the configuration, need to
update the followi ng scheme appropriately.
Coordinate with Protection and Control Engi neer on
the programm ng of the relay for the auto transfer
schene.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: To ensure an auto transfer scheme operates as
i ntended, the designer nust include draw ngs show ng
the configuration or give a narrative on required
behavi or .

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

Provide the switchgear with automatic bus transfer[ ,as shown by the
schematic diagranms,] incorporating the follow ng (nornmal operation will be
with both supply breakers closed and the bus tie breaker open):

a. Loss of voltage on one bus causes the associated supply breaker to
trip and the bus tie breaker to cl ose.

b. Automatic transfer control will cease to function if either of the
supply breakers or the bus tie breaker trip on overcurrent.

c. Recovery of voltage fromone of the two nornmal sources will (after a
time del ay) open the bus tie breaker and cl ose the associ ated supply
br eaker.

d. Recovery of voltage fromboth normal sources will (after a tinme del ay)

open the bus tie breaker and close the supply breakers.
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e. After pickup by the voltage relays, the bus transfer operation nust be
acconpl i shed wi t hin approxi mately one second.

1[2.7.13 Protective Rel ays

Provi de a microprocessor based protective relay to performthe required
functions. The relay nust provide overcurrent protection of the main
breakers.[ The relay nmust al so provide ground detection al arm and
tripping in conjunction with three 3-phase voltage transforners connected
to each bus section.][ The relay nmust be SEL type 751 or approved

equal .][ The protective relay nmust have arc-flash |ight sensing with high
speed detection and be used in conjunction of the fiber optic sensors.

The relay nust be provided with adequate fiber sensor inputs to inplenent
the required nunmber of protective zones.][ The relay must have a m ni mum
10 year warranty in addition to those requirenments in Section 01 78 23
OPERATI ON AND MAI NTENANCE DATA. Provide Protective Relays with
progranmabl e button on the front of the relay |abeled to "MAINT" for an
Arc Fl ash mai ntenance node. Additionally, a front indicating LED nust be
| abel ed "ENABLED' to indicate when nmi ntenance node is active.][ The
relay will be used to performthe automatic bus transfer function[ and be
conpatible with [SEL] [District's Protective relaying network currently in
use] networking equipnent.]][ Wre the relay to the transforner
tenperature relay alarmand trip contacts to provide protection of the
transformer and provide alarmon over-tenperature. The alarmfunctions
nmust be connected into the existing annunciation system] Power to
operate the Protection relays will be 125 VDC fromthe Station Battery,
with a range of 105 VDC to 140 VDC with a power consunption of less than
25 Watts.

1[2.7.14 Test Switches

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: To ensure existing testing equi pnent
connections can be used on the new equi pnent, the
desi gner nust include drawi ngs show ng the
orientation and |layout of the test swtches.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Provi de switches[ as shown] for all voltage, current, power and trip
signals into the protective relay to alarmfor testing and mai nt enance.
Provide test switches with covers and conbination test switches not to
exceed 14 poles. Current test switches nust be the short-circuiting

type. Provide test devices for insertion into the associated test
switches to permt application of the proper current or potential source
for testing and calibration. Test switches nmust be rated not |ess than 20
anperes and 125 volts DC and be equivalent to ABB FT-1 and FT-14 test

SW t ches.

1[2.7.15 Fi ber Optic Arc Flash Sensors

Provide the switchgear with arc flash fiber optic [loop][ and][ point
]sensors [two | oops run parallel throughout the entire sw tchgear, one for
each relay input][ as indicated on the drawi ngs][ as reconmended by the
Protective Relay manufacturer]. The |oop sensors nust be conpatible with
the protective relay provided. For doubl e-ended switchgear, run two

loops in parallel throughout the entire sw tchgear, one for each relay

i nput. Provide docunentation of their conpatibility . The sensors mnust
be designed and built specifically for the use in arc flash sensing and be

SECTION 26 22 00.00 10 Page 35



connected to the relay in accordance with the nanufactures recomendati ons
1[2.7.16 Panel boar ds

Install panelboards in the switchgear[ as indicated on the draw ngs] to
supply the control power to the electrically operated breakers and
protective relays. Panel boards nust be dead front, conplete with doors,
frames and hardware, rated 125/250 VDC [ 120/ 208 VAC] [ ] with breakers
and spaces as indicated, be NEMA type 1 and satisfy the requirements of
NEVA PB 2 and be painted to match swi tchgear. Panel boards nust bear
Underwriters Laboratories |abel or other reliably recognized testing

| aboratory. All panel boards nmust have copper bus and have an interna
ground bus which is to be wired to switchgear ground bus. Install the
panel boards in sw tchgear cubicles to allow access to the breakers.
Provide a transparent directory holder inside door and a neatly typed
directory placed within the hol der

12.7.17 Control Switches
2.7.17.1 Cener a

Provi de control switches of the rotary sw tchboard type with handl es on
the front and the operating contact mechani sms on the rear of the panels.
Provi de each switch with anple contact stages to performthe functions of
the control systemand with at |east two spare contacts. Contacts nust be
self-aligning and operate with a wi ping action. Provide a positive neans
of mai ntaining high pressure on closed contacts. Conpression springs or
pivotal joints nust not carry current. Al control swtches nust be
suitable for operation on 600-volt AC or 250-volt DC circuits and be
capabl e of satisfactorily withstanding a life test of at |east 10,000
operations with rated current flowing in the switch contacts. The

swi tches nust be capabl e of continuously carrying 20 anperes wi t hout
exceeding a tenperature rise of 30 degrees C and have an inductive | oad
interrupting rating of not less than 1.5 anperes for 125 volts DC or 10
anperes for 115 volts AC

2.7.17.2 Swi tch Feat ures

a. Provide control and instrunent switches suitable for the intended use[
with the features shown on the schematic diagrans and sw tch
devel opnent drawi ngs]. Provide the switches with a black[ pistol
grip,][ oval,][ round notched][ or][ knurled] handl es or as approved.

b. Control switches for electrically-operated circuit breakers must be
3-position momentary-contact type with spring return to neutra
position, and have nodern-bl ack, heavy duty pistol grip handl es.
Provide circuit breaker control swi tches with nechanical operation
i ndicators to show the | ast nanual operation of the swtches.

c. Control switches for instrunent and neter transfer sw tches and for
sel ector switches nmust be the maintained contact type with the
requi red nunmber of positions, and ameters with round notched type
handl es and be connected to read all three phases. Connect ammeter
switches to not open the secondary circuits of the current transforner
at any tine.

d. Provide each control switch with an escutcheon clearly nmarked to show

each operating position. The switch identifications be engraved on
t he escutcheon plates or on separate nanmeplates. The escutcheon and
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nanepl ate nmarki ngs are subject to approval.
2.7.18 I ndi cati ng Lanp Assenblies

Provide indicating |lanp assenblies of the switchboard light emtting diode
(LED) type, insulated for either 125-volt and 120-volt AC depending on its
service and have colored lens cap with integrally mounted resistors.

Provi ded caps nmust not be softened during operation. Lanps nust be
long-life LEDwith a minimumnormal |ife span of not |ess than 100, 000
hours, visible fromat |east 20 feet away and repl aceable fromthe front
of the panels. Furnish special tools required for |anp replacenent.

I nsofar as practicable, all color caps nust be simlar and

i nterchangeable, and all |lanps be the sane type and rating.

2.7.19 I ndicating Instruments

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: |If renmote indication or input into plant
SCADA, or equivalent, is desired, insert anal og
conmuni cati on or network protocol in accordance with
any and all relevant USACE cyber security

requi renents.
B R 2 R R R

2.7.19.1 Cener a

Provide electrical indicating instrunents conformng to the applicable
requi renents of ANSI C39.1 and an accuracy rating within 1 percent of
full-scale value. Provide back-connected sem flush nmounting, dust proof,
direct-readi ng, of the switchboard type, and approximately 4-1/4 inches
square instruments. Provide instrunents with white dials, circular

scal es, black scal e markings, and bl ack tapered antiparallax pointers.
Ensure instrunent cases are dust tight with shadow proof covers and
anti-glare wi ndows. Provide taut-band suspension where this design is
avai l abl e. Provide zero adjustnments accessible fromthe front w thout
renoval of covers for instrunents with spring control. Design and
calibrate AC instrunments for use on 60-Hz circuits and for operation from
120-volt secondary w ndings of voltage transforners and 5-anpere secondary
wi ndi ngs of current transformers[, as shown]. Design AC instrunent
potential coils for continuous operation at 150-volts, and ensure AC
instrument current coils are capable of withstanding 40 tinmes rated
current for two seconds. Print instrument identification |egends neatly on
the dials or on separate | egend plates inside the cases. Provide

i nstrunment scal es as specified, or as approved if scales are not

speci fied, and appropriate for the application

2.7.19.2 Amret er s

Ful | -1 oad current nust be indicated by the pointer at approxinmately 75
percent of the full-scal e range.

2.7.19.3 Vol tneters

Provide voltneters with expanded scal es and calibrated to indicate the
nom nal phase-to-phase voltages at approxi mately nid-scale.

[2.7.19.4 \Wattneters

WAt t hour meters nust be digital, with RS-485 comruni cations capability
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having a 15-m nute, cumulative form denmand register. Watthour neters
nmust conformto ANSI Cl12.1. Watthour nmeters nust be accurately calibrated
for use with the associated instrument transformers. The Contractor nmay
submt for approval a digital nultineter conbining any or all of the
functions for indicating neters and watthour neters.

12.8 STATI ON SERVI CE TRANSFORMER
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NOTE: If the transformer is not close-coupled to
the switchgear, the connection between the
transformer and the switchgear should generally be
made by nmetal enclosed bus to ensure reliability.
Cabling can be used where inpractical, where
physical limtations prevent bus, or cost

prohi bitive for bus.

Ref erence UFGS Specification for Metal encl osed bus
to conplete or edit this as needed.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R
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NOTE: When procuring a 480 volt substation it is
preferable that the sw tchgear and transformer be
contained in the same specification to ensure that
t he equi pnent is properly coordi nated and desi gned
as a system If it is separated into two sections,
care should be taken to ensure all the necessary
requi renents are nmoved with the transformer section
and requirements for coordi nation of equi prment
connections is included. Enclosure, ground bus,
term nal blocks and wiring are some of the critical
items that must be clearly identified in the
transformer section. Also it nust be required that
the Contractor fully coordinate the bus connections
and encl osure requirenents for the bus penetrations
to connect the equipnment. Those details should be

clearly indicated on the Contractor's shop draw ngs.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I
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NOTE:

1. Consideration should be given for the
transformer w nding configuration. Existing
transformer configurations are nost likely
delta-delta wi ndings. This configuration allow
continuity of service with one ground on the

system Mddern configurations are Delta-WE with a
hi gh resistance applied to the neutral of the
transformer. This configuration is HDC standard
configuration, but not mandatory if project requests
ot herw se.

2. The inpedance of the transforner should be
coordinated with fault study to limt fault current
to within the equi pnent rating. Standard inpedance
shoul d be used where possible. Hi gher inpedances
and BIL rating may affect the physical size of the
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t ransf or ner.

3. Lower tenperature rise transformers are normally
specified to reduce the heat load into the power
plant. At tines it may be necessary to specify

hi gher tenperature rise transforners due to

power house space requirenents.

4. Use of fans for cooling should be avoi ded and
are not included as an option in these
specifications. It conplicates the controls. Fans
can result increased nmintenance by allow ng dirt of
the power floor to be blown into the transforner.

Al so increases |oading on 125 VDC system

5. Were it is necessary to place transforner with
one side up against the wall, that design

requi renent should be clearly stated in the
specification and the tenperature rise test should
be made to sinulate that side being bl ocked.

Manuf acturers can design transformer to all ow nore
air to enter the bottomof the transformer to
conpensate for the bl ocked side, however it may

i ncrease the encl osure height. Special
configurations should be di scussed with the
transformer manufacture's while devel oping the
specifications to ensure the requirenments can be mnet
wi thin the powerhouse linitations.

6. Evaluation of the roomto access the fina

| ocation should be | ooked at. Equi pnent designs
have changed and plant nay have added equi prent t hat
restrict access ways for moving equipnment. |If the
transformer must be di sassenble to nove into the
final location, that requirement should be clearly
articulated in the specifications. It should not be
assuned that the offerors will determ ne this prior
to bid. Transforners can be designed to be easily
di sassenble to very narrow widths if that
information is known by the factory. Al limting
di mrensions and size criteria should be clearly
indicated in the specifications or on draw ngs.

Di sassenbly of a transfornmer in the field which is
not designed for that purpose can subject the
transformer to potential danage or require

nodi fications in the field.

7. MnimumBIL rating for 13.8 kV winding is 95 kV;
for 4.16 kV is 60 kV. An analysis should be
perfornmed to determ ne whet her surge capacitors are
required. Care should be taken to ensure that
capacitors are only installed where required as

t hese devices can have other detrinental affects.
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Connect the transforner lowvoltage ternminals to the switchgear nain
breakers in the adjacent 480-volt switchgear section by means of [flexible
| eads connected to the sw tchgear bus] [nmetal enclosed bus] [ | ow voltage
cables] with thernmal and nechani cal capacities coordinated with the
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rati ngs of the 480-volt power supply circuit breakers. The transforner
nmedi um vol tage and | ow vol t age bus connecti ons nust be arranged so that
the front of the transformer enclosures will line up with the front of
adj oi ni ng i ncom ng sections and the 480-volt sw tchgear section. Ensure
coordi nati on of the housing penetrations and bus connecti ons between

equi prent. Field cutting or drilling of the enclosure or bus will not be
al | oned.

.8.1 Type and Rating

The station service transformers must be indoor ventilated dry-type,

sel f-cool ed, Class AA with [155] [220] degrees C insulation and conformto
t he applicable requirenents of | EEE C57.12.01, [|EEE C57.12.50] [

| EEE C57.12.51] and | EEE C57.12.91. The transfornmers are rated

[ ] kVA, 3-phase, 60-Hz, [13,800-480 volts],[[4160]-480 volts],

[l 1-480/277] with a primary winding BIL rating of [95] [60] [ ]
kV and secondary winding BIL of 10 kV. The w ndi ngs nmust be copper and
connected [delta-delta] [delta-we]. The transforner inpedance nust be
[standard] [ [ ] percent] subject to ANSI standard tol erance. The
transformer nmust be rated to carry rated | oad continuously wi thout
exceedi ng 80 degrees C (C ass 155 degrees C) or 150 degrees C (O ass 220
degrees C) tenperature rise above 40 degrees C anbi ent tenperature when
installed in its ventilated sheet netal enclosure and cool ed by natura
air circulation.

.8.1.1 Core and Coils

The core, coils and nmetal enclosure of the transformer nust be rigidly
attached to a structural steel base suitable for nmoving the conplete
transformer by the use of rollers. Provide jacking facilities and
renovable lifting eyes on the core and coil assenbly. The core

| am nations nust be free fromburrs which may puncture the insulation

bet ween | am nations and be securely fastened to prevent excessive
vibration in normal service or displacenent under short-circuit
conditions. Provide four 2-1/2 percent full-capacity taps, 2 above rated
voltage and 2 below rated voltage, in the nediumvoltage w ndings, and
sui tabl e neans provided for changing the taps while the transforner is
de-energi zed. The term nal board nust be accessible through a door or
renovabl e panel in the enclosure. Securely brace all transforner |eads
and taps to prevent displacenent or injury during transit or installation
and under short-circuit condition

.8.1.2 Encl osur e

Provide the transformer wth a ventilated sheet steel enclosure per

par agraph 480-volt Station Service Switchgear, except that a formed

encl osure of no less than No.12 MSG may be used. Provide doors or
renovabl e panels in the enclosure to pernit access to the transforner, and
suitable renovable lifting eyes or other approved nmeans to permt lifting
both the enclosure and the conplete transforner by the use of a crane.

The encl osure nust be adequately braced and stiffened on the inside, and
be coated wi th sound-deadening material if necessary, so that the audible
sound | evel of the enclosed transformer when operating at rated | oad does
not exceed the value pernmitted in Table 6 of | EEE C57.12.01. Instal
Corrosion resistant insect proof screens in ventilation grills.[ There
are powerhouse limtations that will not allow the transforner to be noved
into its final position fully assenbled. The transforner must be designed
and built to be disassenbled on site and reassenbled at its fina

position. Connection which are to be disassenbled must be bolted and not
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crinmped to allow for conplete removal of the bus or cable to prevent
damage during novenent. The transformer nust be designed and built to
acconplish this disassenbly w thout danage or |oss of warranty. |Include
full set of drawings and instructions with the transformer submittals to
acconplish this work.]

2.8.2 I ncom ng Sections

Provi de a netal -encl osed nmedi um vol tage transition conpartment for

term nating the incom ng nmedi um vol tage shi el ded cables. Include ground
bus and support for cable bracing in this section. Access to the interior
of the conpartnent nmust be through renovabl e bolted panels or bolted

hi nged doors. Connections between the term nals of the incom ng cabl es
and the nediumvoltage winding termnals of the adjacent transforner by
means of copper bus with not |ess than [600][ ] anps conti nuous
current-carrying capacity and | ] kA asynmetrical anperes nonentary
current rating. Provide heavy-duty clanp type term nal lugs for connecting
t he medi umvol tage cables to the transforner nedi umvoltage bus. The

desi gn nust all ow adequate space for bending and braci ng of nmedi um vol tage
shi el ded cable. The term nation point for the medi umvoltage cabl e nust
be no less than 3 feet fromwhere the cable enters the enclosure. |

Install grounding studs on all three phases for use by naintenance
personnel to install safety grounds.]

[2.8.3 Qut goi ng Secti ons

Provide a netal -encl osed | ow voltage transition conmpartnment for connecting
the transformer bus to the | ow voltage netal enclosed bus. Access to the
interior of the conpartnent nust be through renovabl e bolted panels or

bol ted hi nged doors. The connections rmust be made of copper bus with no

| ess than [1200][1600][ 3200] [ ] amps continuous current-carrying
capacity and [25][42][65][ ] kA symmetrical anperes nmonentary current
rating.

1[2.8.4 Tenperature Rel ay
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NOTE: The transforner tenperature relay nust be
coordinated with the specific requirements of the

project. If the relay is to be used for tripping
rather than alarm functions, the contact ratings
nmust be investigated to ensure it will be adequate.

If it is used as an input to a protective relay or
annunci ation the electrical contact requirenents are
not as stringent. Coordinate with control and
protection section within HDC to verify adequate
contact ratings.
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Provide the transforners with a tenperature nonitor relay. The
transformer tenperature nonitor nust utilize four inputs: winding 1

wi nding 2, winding 3, and amnbient tenperature. Place input RTDs in the
anticipated hottest spot of each wi nding assenbly. The nonitor equipped
operate of f of a 125VDC supply. Provide RTDs of the type reconmended for
the selected monitor. At a mininum two programable Form C contacts,
rated for operation on a 125VDC system be avail able for over-tenperature
alarmand trip functions. The tenperature nonitor nust include
conmuni cati ons provisions for utilizing MODBUS RTU pr ot ocol
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1[2.8.5 Foundati on

The transformer foundations nust satisfy the requirements of the
foundation for the 480 Volt switchgear.

12.8.6 Surge Protection
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NOTE: Surge protection must be properly eval uat ed.
The overvoltages as a result of the use of vacuum
nmust be closely evaluated to deternine the need for
surge protection. Even if the project does not have
medi um vol tage vacuumcircuit breakers at the tine
of this equipnment replacenent, it will nost likely
get themwithin the Iife of this equipnent.

Standard HDC practice is to install surge arresters
to protect the medium voltage wi nding. Care nust be
taken when installing surge capacitors however, as
it can result in inpacts to he electrical systemif

not properly eval uated.
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[ Mount surge arresters for each phase in the mediumvoltage termna
conpartnent. Surge arresters nust be netal -oxide, station class, with a
MCOV of 15.3 kV for 13.8 kV winding [ MCOV of 5.1 kV for 4.16 kV wi ndi ng].
Surge arresters must be constructed in accordance with the requirenents of
| EEE C62.11. Submit the surge arrester design test results for each type
of arrester provided and the surge arrester conformance test results for
each arrester provided. |If surge arresters are not nmounted near the base
of the enclosure, a ground bus nmust be run to close proxinmty of the surge
arrester so that cable is not run along the equi pment housing to the
encl osure ground bus. Performall tests in accordance with | EEE C62. 11]

[ Surge Capacitors for each phase nust be mounted in the transforner medi um
vol tage termi nal conpartnent. Provide surge capacitors rated 0.25
mcrofarad at 13.8 kV,[ 0.5 microfarad for 4.16 KV]. |If capacitors are
not mounted near the base of the enclosure, a ground bus nust be run to
close proximty of the capacitors so that cable is not run along the
equi prent housing to the enclosure ground bus. ]

[2.8.7 Ground Bus

Provi de a continuous ground bus inside the transformer enclosure including
the transition and ternination conpartnents. |t nust be copper not |ess
than 2 inch by 1/4 inch. The ground bus must be mechanically connected to
the core, frame and enclosure. The use of ground cables in lieu of bus is
not allowed. Bond the ground bus to the bus within the sw tchgear.]|
Ground connections to surge protection equi pnment, except for fina
connection rmust be by adequately sized bus. The final connection to the
surge equi pnent nust be by cable to all ow disconnection for maintenance
and testing.] In the nediumvoltage conmpartment, install the bus up the
wal |l to allow the connection of the mediumvoltage cable shields. Provide
a burndy type YA lug to connect a 1/0 AWG copper cable to the powerhouse
ground bus.

1[2.8.8 H gh Resi stance Ground Equi pnent

Install the H gh Resistance Ground (HRG equi pment at the nmain breaker
sections for each bus of the switchgear. The HRG nust be a regul ar
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catal og of f-the-shel f packaged unit of a manufacturer regularly engaged in
t he desi gn, manufacture, and testing of neutral grounding systens and for
use on this type of equipnment with no |l ess than five years of successful
operation. A device assenbled of discrete parts is not acceptable. The
HRG must be fully installed during sw tchgear tests.

.8.8.1 Groundi ng Equi prent

a. FEach set of grounding equi pment mnust include a grounding resistor and
all associated controls and wiring. All connections and | eads nust be
insulated for 600 volts AC

b. Size the grounding resistors to provide 1 to 5 anperes of ground
current in the event a single-line-to-ground fault. Tap the resistors
with taps wired out to a conveni ent accessible term nal bl ock.

Provide taps for 1-5 anperes of ground current in 1 ampere

increnents. The resistors nust be rated for continuous duty and of
the heavy duty industrial stanped steel design. The resistors nust
conformto | EEE C57. 32 except that they are insulated for not |ess
than 600 volts AC and the rated nmaxi mumtenperature of the resistors
can not exceed 415 degrees C when nounted inside the switchgear with
natural air cooling. Provide mounting brackets for the resistors for
nounting in the switchgear. Al steel support naterials nust be
corrosion-resi stant steel or hot-di pped gal vani zed.

c. Current transforners nust be wi ndow or bushing type rated 600 volts,
ratio 10:10 with full wave insulation of 10-kV BIL when install ed,
1. 33 continuous thermal current rating factor based on 30 deg C and
conformto the applicable requirenents of | EEE C37.20. 1A, | EEE C57. 13,
and | EEE C57.13.3. Plainly mark the polarity and provide with a
sui tabl e neans of mounting and for grounding the frame. Each current
transformer secondary |ead nust be connected to short-circuiting type
term nal block with no less than No. 10 AWG and be conveniently
| ocated to permit short-circuiting the secondary w ndi ngs w t hout
requiring access to the primary bus conmpartnments. Short the current
transformers at the term nals of each of the current transforners for

shi ppi ng.

d. Each unit nust be enclosed in the 480V sw tchgear, conmpletely wired in
the factory, in a location that will not interfere with the
installation, operation, repair and nai ntenance of the sw tchgear
Manuf acturer's standard ventil ati ng openi ngs nust be provided for
proper ventilation. Intake vents nmust be filtered, and both intake
and exhaust vents be provided with corrosion-resistant insect-proof
screens on the inside.

e. Provide engraved nanepl ates for all devices munted within the
assenbly corresponding to appropriate designation on manufacturer's
dr awi ngs.

f. Submt with the switchgear draw ngs: outline draw ngs, connection and
assenbly drawi ngs, and schematic di agram of high resistance groundi ng
system Drawings to include overall dinmensions, size and |ocation of
cabl e entrances, details for bolting equipnment to the switchgear, data
for all equiprment, nanmeplate schedule, wiring diagrams. Provide
wiring diagrans of the wire-less type and as viewed fromthe front, as
seen by the observer facing the equipnent.
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1[2.8.9 Ground Detection Equi pnent

Provi de the ground detection equi prent for each bus section of the

swi tchgear, to be used for indication and annunciati on of grounds on the
480-volt system The equi pnent nust consist of 3 instrunent voltage
transformers conplete with prinary and secondary fuses, connected
wye-delta, with neutral of primary we grounded and with the coil of a
vol tage ground detector relay connected in the broken delta corner of the
secondary w ndings of the 3 voltage transformers. Provide two ground
detector relays, one for each bus section of the switchgear. Munt the
ground detection relay on the auxiliary conmpartnment doors.

]1[2.8.10 Heat ers

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Heaters should be specified when required for
t he environnent or by user request. Normally the
station service transforners are al ways energized
fromthe nediumvoltage side so heaters are not
required for normal operation. |In high humd
environnents, it may be difficult to get proper

i nsul ati on resistance readi ng when the transforner
has been out of service for maintenance. The need
for heaters should be coordinated with the specific
application.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Provide heaters with the transforner rated for 240VAC, but the nunber of
heaters to be provided nust be rated for operation at 120VAC. Provide a
thernostat to operate the heaters and the thernpstat nust have user
defined setting range of no less than [60 to 105][] ] to | 11
degrees F.

12.9 METAL- ENCLOSED BUS

2.

Submit the proposed nethods for groundi ng bus housing.
9.1 Gener al

Make el ectrical connections between the 480-volt ternminals of the station
service transformers and the power supply air circuit breakers in the main
480-volt station service switchgear consisting of 3-phase, nonventil ated,
nonsegr egat ed- phase, netal -encl osed bus conformng to the applicable
requi renents of | EEE C37.20.3. Ensure bus is rated 600 volts AC
[800][1,600][2,000] [ ] anperes continuous current carrying capacity,
and the nmomentary current rating is no |less than

[ 25, 000] [ 42, 000] [ 50, 000] [ 65, 000] rnms asymmetrical anmperes. Fabricate

net al -encl osed bus in sections to suit the arrangenent|[ shown]. Provide
necessary franes and flange sections required at the bus termnals at the
transformers and switchgear, and all required structural supports for the
bus structures. Provide expansion sections wherever the bus crosses a
[contraction][rmonolith] joint in the [building][powerhouse]. Coordinate
all electrical and mechanical connections at the station service
transformers with the station service transforner nmanufacturer. Provide
flexi bl e connections at the switchgear and transforner connections.

Coordi nate connections at the switchgear with the design of the 480-volt
station service sw tchgear.
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2.9.2 Conductors

Provi de bare [copper,][ aluminum][or][ alum numalloy] bus phase
conductors that when assenbled, withstand the specified dielectric tests.
Use silver-plated field joints in the conductors except that contact
surfaces of alum numalloy conductors nay be tin plated. Provide joints
with sufficient bolts to provide adequate | owresistance contacts.

2.9.3 Encl osur e

Mount three phase conductors with insulating supports and spacers inside a
conmon nonventil ated dust tight enclosure made of sheet netal no | ess than
No. 14 MBG  Provide covers for enclosure openings that are no | ess than
No. 14 MBG Design enclosure to pernmit the installation and alignnment of
all bus sections and the conpletion of field joints in the conductors
before the enclosure is conpletely closed.

[2.9.4 Groundi ng

Connect all sections of the housing to the powerhouse ground system Bond
bus housi ng sections together or connect to a common ground bus to
facilitate connection to the powerhouse ground system The proposed

nmet hod of netal -encl osed bus grounding is subject to approval.

1[2.10 CAPTURE KEY | NTERLOCKS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Capture Key Interlocks (Kirk Key) are not
commonly used in nost installation where automatic
operation of breakers is required and el ectrica

i nterlocks prevent inadvertent operation. Were
manual breakers capable of feeding frommultiple
sources exist, capture key interlocks may a viable
sol ution.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Where required, provide capture key interlocks that are switchgear
nounted. Capture key interlocks nmust be factory installed and included as
part of the breaker design. The key interlocks rmust hold the breaker
mechanically trip-free to prevent electrical or manual closing while key
is released. The key interlocks nust only release the key with the
breaker in the nechanically trip-free status.

1[2.11  ANNUNCI ATI ON EQUI PMENT

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE:  Annunci ati on panels can be installed at the
switchgear to display faults and alarns to

suppl enent or duplicate SCADA systemalarns fromthe
swi tchgear. Add specific requirenents for operator
interface (HM or |ight box) and al arms or

i ndi cati ons chosen to be displ ayed.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Mount and wi re one annunci ator on each sw tchgear assenbly as indicated on
the drawi ngs. The annunci ator nust satisfy the requirenents of Section

1.
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12.12  ACCESSORI ES

Furni sh handling and testing accessories needed to renove, replace, test
and maintain the drawout type air circuit breakers. Include the follow ng:

a. One dosing Lever for manually closing the electrically-operated
circuit breakers.

b. One set of couplers (if required) for test operation of the
el ectrically-operated breakers.

c. One set of test plugs for drawout relays.
d. Two sets of keys for key interlocks.

e. One Hoist, cart or other suitable neans for breaker renpval and
handl i ng.

f. One conplete set of all special wenches and tools required for the
installation, maintenance and repair of the sw tchgear

g. Four one-quart containers of paint for outside finish.

h. One portable test set by the sanme manufacturer as the static trip
devices to check the operation of the static trip devices wi thout the
need for high primary circuit current.

i. One indicating |lanp replacenent tool (if required).
2.13 FACTORY | NSPECTI ON AND TESTS

Submit five certified copies of the reports of all tests, including
conplete test data, and five sets of calibration curves for each trip

2.13.1 CGener a

G ve each item of equi pnent supplied under this contract the
manufacturer's routine factory tests and al so other tests, as specified
bel ow, to ensure successful operation of all parts of the assenblies.
Ensure all tests required are witnessed by the Contracting O ficer, unless
wai ved in witing, and do not ship equipnment until it has been approved
for shipment. Notify the Contracting Oficer sufficiently in advance of
the test date, so that the Contracting O ficer can nake arrangenents to be
present. Ensure factory test equi pnent and test nethods conformto the
applicable requirements of ANSI, |EEE and NEMA standards, and are subject
to approval. The witnessing representatives of the Contractor and the
Contracting O ficer nust sign all test reports.

2.13.2 Swi t chgear Assenbly Tests
Subj ect each | owvoltage air circuit breaker sw tchgear assenbly to the
[ ] ["Production Tests"] described in [| EEE C37.20.1A][| EEE C37. 20. 3],
except as nodified or suppl enented bel ow
2.13.2.1 Assenbl ed Equi prent
Check assenbl ed equi prent for nechani cal adjustment, alignment of panels

and devi ces nounted thereon, adequacy of fastenings and general good
wor krmanshi p.

SECTION 26 22 00.00 10 Page 46



.13.2.2 Wring

G ve control, instrunent and relay wiring a point-to-point check, and
verify the correctness of the control wiring by actual operation of the
conpartnent devi ces.

.13.2.3 Swi t chgear Assenbly

Subj ect each switchgear assenbly, with all circuit breakers in operating
position and contacts closed, to a 1-m nute power frequency wi thstand
dielectric test of 2,200 volts AC. Subject control, instrunent and rel ay
wiring to a 1-mnute, power frequency withstand dielectric test of 1,500
volts AC to ground

.13.2.4 Circuit Breaker

G ve each | owvoltage power circuit breaker the production tests described
in [ NEMA C37.50][ NEMA C37.51]. Thoroughly check each circuit breaker for
proper operation and nake all necessary adjustnments. Check shunt trip
coils for proper operation.

.13.3 I nstrunent Transfornmer Test

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

Furni sh five copies of typical ratio and phase angle tests for each type
and rating of instrunent transforner.

.13. 4 Met al - encl osed Bus Test

Subj ect each shop-assenbl ed section of netal -encl osed bus to a

| owfrequency dielectric withstand test of 2,200 volts for 1 minute

bet ween each conductor and the other conductors, and between al

conductors connected toget her and the grounded netal housing in accordance
with [| EEE C37.20.1A][| EEE C37.20. 3].

.13.5 Station Service Transfornmer Test

Subj ect station service transformers to the routine tests listed in
paragraph 8.3 of |EEE C57.12.01, except that the tenperature tests, if
made, are made with the transforners in their enclosures in order to
si mul ate actual operating conditions.

PART 3 EXECUTI ON

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: An eval uation of the equipnment installation
requi renents should be nade. Requirenents shoul d be
witten to clearly articulate to the bidder the
specific site requiremnments.

Hat ch di mensi ons and doorway restrictions should be
clearly indicated to ensure equi pnent is designed to
be di sassenbl ed where required. Swi tchgear shoul d
be design for shipping splits where required to
prevent factory wiring having to be redone in the
field.
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Critical powerhouse and mai n dam | oads shoul d be
eval uated and a determ nati on should be made as to
how t hese | oads are to be supplied while equipnent
is being replaced. dear guidance should be
provided to the Contractor to elimnate increase
costs due to unknown risks. Unwatering punps and
battery chargers shoul d be eval uated based on the
time period of the outage and the anpbunt of | eakage
inthe plant. Al so head cover punps can al so be
critical in some of the plants. Sometines the

proj ects have the capability to provide tenporary
power; however, in this case clear tine restrictions
shoul d be placed on the contractor to Iimt the

i mpact to the project. Were the | oads nmust be
provi ded by the Contractor, these |oads and the

all owed | ocation for tenporary generators shoul d be
identified. A reasonable tine period should be
specified for the tinme period that the tenporary
power will be allowed as it has some inpact on

power house reliability.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: The drawi ngs to be used in the contract set
shoul d be carefully considered to present a clear

bi ddabl e package to the prospective bidders.
Excessive drawi ngs can add confusion to the work and
it should be understood that Government wll have
significantly nore know edge about the project than
the Contractor can have during the short proposa
process. It can not be expected that the Contractor
can navi gate drawi ng pages with an excessive numnber
of drawings with significant note call outs.
Internals of equipnent to be renoved is not
required. Wen equi pnent is being retained from
exi sting equi pnment, reference drawi ngs are usually
adequate. New equi pnent arrangenents, site space
[imtations, neans for personnel and equi pnent
access to work area are critical contract draw ngs.
Ref erence drawi ngs shoul d be used to the maxi mum
extent possible to indicate the existing equipnent
to be renoved. Wiere minor nodifications to

exi sting equi pment are being perforned, such as
repl acing the feeder cables to notor contro
centers, it is not required to put the detailed
nmotor control drawings in the contract set. The
appropriate existing drawi ngs can be reference.

Ref erence drawi ngs should be laid out in a |ogical
manner to assist in navigating the information.

Bi dders will use the reference drawi ngs and the
cabl e and conduit schedule to determ ne | evel of
wor k.

Contract Draw ngs shoul d incl ude:

1. Site Map

2. I ndex

3. Plan view of all floors affected and required to
gain access to work area. This is to include plan
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3.

3.

3.

view indicating all equipnent being nodified or

repl aced.

4. Transverse section of powerhouse indication

| ocation of equi pment where avail abl e.

5. Longi tudinal section of powerhouse indication

| ocation of equi pment where avail abl e.

6. Elevation and plan views of new equi pment

i ndicating the desired |ayout, size limtations and
conductor entry.

7. Plan view indicating general routing and
restrictions of new raceways.

8. One-line diagrams of powerhouse and equi prent

i ndi cating the equi pnent to be nodified or repl aced.
9. Control schematic of electrical operated

br eakers.

10. Annunciation drawings if nmodified. |If not
bei ng nodi fied, reference drawi ngs can be used to

i ndi cate reconnection of alarmcircuits.

11. Wring diagrans of affected remaining panels if
being nodified i f substantial work is being
performed which cannot be referred to the reference
drawi ngs. It should be understood that prospective
bi dders are only bidding on the |level of work during
proposal process, so there are other alternatives
than including detailed wiring diagrans in contract
set to facilitate bidding process. |f not nodified,
ref erence drawi ngs can be used to indicate the

| ocation of the work.

12. Cable and conduit schedul e. These draw ngs are
critical as they indicate to the bidders the anpunt
and routing cables and new raceways. Care shoul d be
taken to ensure these accurately represent the scope

of the project.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

1 PAI NTI NG

Fi ni sh and paint nmetal surfaces of the | ow voltage netal -encl osed
swi t chgear assenbly and the enclosures for the metal -encl osed bus and
station service transforners in accordance with [| EEE C37.20. 1A] [

| EEE C37.20.3], except give all outside surfaces no |l ess than 2 coats of
qui ck air drying |acquer or synthetic enanel, [ANSI] Indoor Light Gay No.
61 in color, with seni-gloss finish. Finish accessories and interior
surfaces in accordance with manufacturer's standard practices.

2 480- VOLT SW TCHGEAR FACTORY | NSPECTI ON AND TESTS

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: Add appropriate requirements to specify

installation by the Contractor.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

2.1 Cener al

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: The switchgear assenbly to be furnished
shoul d be a standard product of a manufacturer that
has satisfied all the required design test

requi renents. Specifying switchgear assenblies that
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3.

has not been subjected to design testing prior to
award shoul d be avoided. |If for sonme reason
standard sw tchgear product can not be installed,

t he specifications should be carefully nodified by
know edgeabl e i ndividuals to reduce risk to the
Gover nnent .

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

a. Gve each item of equipnment supplied under this contract the
manuf acturer's routine factory inspections and tests and al so ot her
tests, as specified below, to ensure successful operation of all parts
of the assenmblies. Al equiprment nust be conpletely assenbl ed and
wired during testing.[ Were controls connect to other equi pnment to
be provided, such as transformer tenperature relays, simulate these
controls during testing.] Al tests required nmust be w tnessed by
the Contracting Oficer, unless waived in witing, and no equipnment is
to be shipped until it has been approved for shipnent. Provide no
less than [14]] ] cal endar days advance notification of testing to
t he Governnent.

b. Design tests nmust have been previously perforned prior to award on the
circuit breakers and swi tchgear design to be furnished under this
contract. Submit Certifications of Switchgear and Breakers Design
Tests and Time Current Curves. Design tests require to be conducted
are as described in | EEE C37.20. 1A as applicable for the ratings of
the circuit breakers and switchgear to be furnished under this
Contract. Submit proof of adequacy of design by certified reports.
Identify all design tests which were performed to certify the design
and subnit Design Test Reports to permt review of design test data,
osci |l |l ograph tracings, and other infornmation by the Contracting
Oficer's Representative (COR).

c. Subnmit Factory Test Procedure prior to factory testing. Test the
equi prent for the production tests required in | EEE C37.20. 1A. The
factory test equi pment and test nethods used nust conformto the
applicable requirements of ANSI, | EEE and NEMA standards. Subnit
Factory Inspection and Test Reports after conpletion of the tests.

2.2 Br eaker Assenbly Tests

Test each lowvoltage air circuit breaker assenbly to the Production Tests
described in | EEE C37.20. 1A, except as nodified or supplenmented bel ow

.2.2.1 Assenbl ed Equi prrent

Check the assenbl ed equi pnent for mechani cal adjustnent, alignnment of rol
out assenblies and devices nmounted thereon to ensure proper fit and
insertion into cubicles in existing switchgear assenbly. The conbi ned
assenbly of breaker and switchgear will be checked for adequacy of
fasteni ngs and general good wor knmanship

.2.2.2 Wring

Performall control, instrunment, and relay wiring a point-to-point check.
Ensure the correctness of the control wiring by actual operation of the
conpart nment devi ces.
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3.

3.

3.

3.

2.2.3 Br eaker Assenbly

Performa 1-m nute power frequency withstand dielectric test of 2,200
volts AC as reconmended in NEVA C37.50 on each breaker assenbly. Perform
a 1-mnute, power frequency withstand dielectric test of 1,500 volts ACto
ground unless the required test voltage is reduced per NEMA C37.50 on al
control, instrunment, and relaying wring.

2.2.4 Circuit Breaker

Test each | ow voltage power circuit breaker to the production tests
described in NEVA C37.50. Thoroughly check each circuit breaker for
proper operation and nmake all necessary adjustnents. Check the shunt trip
coils for proper operation.

2.2.5 Swi t chgear Assenbly

Performa 1-mnute power frequency withstand dielectric test of 2,200 VAC
on each switchgear assenbly, with all circuit breakers in the fully
racked in position and all breakers cl osed.

3 | NSTALLATI ON

Install all equipnment in accordance with the National Electrical Code,
NFPA 70, and the National Electrical Safety Code, |EEE C2. Oni ssion of
details on the drawings or in the specifications will not be construed as
permtting deviations from Code requirenents. Plan work and coordi nate
all outages wth the requirements of other contract technical sections to
ensure continuity of service to powerhouse equipnent and to limt inpact
to the operation of the powerhouse.

.3.1 Wor k Pl an

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Edit "WORK PLAN' section based on contract
type as described in note under section 1 GENERAL.
Ref erence appropriate specification sections if

appropriate or use/edit bracketed text as needed.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Submit a work plan for approval per Section 01 33 00 SUBM TTAL
PROCEDURES. [ For coordination of electrical outages and equi pnent
installation, to be updated as changes occur, but no | ess than weekly

during site work. Include all activities which are hazardous, affect
pl ant operation, or require participation by Governnment personnel, in the
plan. Include an item zed listing of all work to be perforned with

det ai |l ed schedul e of outages required for equi pment replacenents or for
tenporary power connections. Take into account the time for governnment
swi tching and safety clearance procedures.]

[3.3.2 Tenporary Power

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Tenporary power is recomended for | oads that
are deened critical for powerhouse operation and are
not able to be powered from anot her nornal power
source. Exanples may include: Battery chargers, head
cover punps, drainage or sunp punps, intake
structure power source, lighting, etc.
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Edit " TEMPORARY POVER' section based on contract
type as described in note under section 1 GENERAL.
Ref erence appropriate specification sections if
appropriate or use/edit bracketed text as needed.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

The existing 480 volt equipnent is critical to operation of the

[ power house] [ ]. Provide tenmporary power to the [powerhouse][ ]
per Section 01 11 00 SUWMARY OF WORK.[ Only one bus of the existing 480
volt switchgear will be allowed to be taken out at a tine. The Government
will transfer all loads to the opposite bus prior to de-energization for
renoval .[ Provide tenporary power to the equipnent |isted below ]|
Provi de standby di esel generator(s) to supply these | oads. Locations for
pl aci ng the tenporary power supplies are to be indicated on the
drawings.][ Install tenporary feeder cables fromexisting notor contro
centers to supply power to the critical loads listed.][ |Include the
tenporary power plan as part of the detailed work plan.]]

113.3.3 Foundati ons and Sei sm ¢ Requirenents

Level and grout the equipnment foundations into place prior to installing
the equi pnent.[ Place the foundation channels on top of the fl oor

| evel ed, anchored to floor and grouted in place.] The m ni num enmbednent
depth of anchors into solid concrete is 4 inches and the installation nust
conply with the requirenents of Section 26 05 48 SEI SM C PROTECTI ON FOR
ELECTRI CAL EQUI PMENT.[ Install an equi pment housekeepi ng pad under the
equi prent with the foundati on channels | evel on the pad using |eveling
bolts prior to installing pad in accordance with Section 03 33 00
CAST- | N- PLACE ARCHI TECTURAL CONCRETE.][ The concrete pad nmust be extended
at least 2 inches beyond all sides, front and back of the equi pment except
where equi pnent extends to walls.] Bolt the switchgear to the

foundati on. Welding of the switchgear to the foundation is prohibited.
Provide all trimto conpletely enclose open ends in foundation

Coordi nate the foundation construction and install as approved by the COR

[ Subnmit Certifications of Seisnmic Requirenments with specific ground notion
criteria per per Section 26 05 48 SElI SM C PROTECTI ON FOR ELECTRI CAL
EQUI PMENT prior to installation.]

13.4 FI ELD | NSPECTI ON, TESTI NG AND COVM SSI ONI NG

3.4.1 Cener a

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The NETA acceptance testing specifications
lists the field testing to be perforned. The
CGeneral inspections and tests have been |isted

bel ow, however, they are not all enconpassing. This

general listed is used for bidders to understand the
general scope of work prior to award and to
enphasi ze the required acceptance testing. |If the

NETA tests are to be nodified, those nodifications
should be clearly identified in the list.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

After conpletion of the installation of the equipnent and accessori es,
performroutine and conpl ete operational tests to insure proper
installation and verify proper operation. Performfield testing of
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swi tchgear and breakers [, and nmetal enclosed bus] per | EEE C37.20. 1A,

| EEE C57. 13, NETA ATS,[ |EEE C37.23] and applicable | EEE 1248 recomrended
procedures. Performroutine tests including inspections and tests for

| ocati on and nechani cal alignment, damage to equi pment porcel ain or

pai nted surfaces, electrical continuity of external circuits, and voltage
transfornmer phase rotation

a. Following installation, inspect, adjust, test, and comm ssion the
equi prent foll owi ng applicable procedures listed in | EEE 1248.
Perform all equi pment comm ssioning required by the equi pnent
manuf acturers and as noted in Section 01 91 00.15 BU LD NG
COW SSI ONI NG of this contract.

b. Include all testing recomended in the referenced standards. Al test
equi prent must have been calibrated within one year of testing.
I ncl ude test equipnment manufacturer, serial nunber, range and test
equi prent calibration certificate on all test reports. Record the
exact test voltage, current, etc. Include the nane of the test
engi neer and the date the tests were perforned as part of the test
dat a.

c. Subnmit a Field Test Procedure for approval, listing the routine and
operational tests to be conducted. Include a detailed step by step
process of what tests and inspections are to be perforned and their
acceptance criteria. Include on the test forms, a row for each
activity with a colunmm for pass/fail, testers initials and renarks.
The tests nmust be witnessed by a COR  Furnish a certified copy of al
Field Test Reports, including conplete test data on all tests.

Reports of all witnessed tests nust be signed by the w tnessing
representatives of the Contractor and the COR  The costs of
performng all tests is to be included in the prices bid for the itens
of equi pnment in the Schedules. Performthe routine and operationa
tests as outlined bel ow and as reconmended by the nmanufacturer and the
Fi el d Service Engi neer

. 4.2 Low Vol t age Breakers and Swi t chgear
At a minimum performthe follow ng tests:

a. Breaker contact resistance. Provide data on maxi num al | owabl e cont act
resi stance fromthe manufacturer

b. Mechanical alignnment of breaker assenbly including the primry and
secondary contacts, shutters; verifying operation of auxiliary breaker
and cell switches. Rack the breaker out no less than 5 tinmes to
verify the proper operation of cell switches and to ensure that the
shutters do not bind.

c. Breaker/racking nechanisminterlocks to ensure it cannot be inserted
or renoved unl ess the breaker is in the open position. |If there is a
test position, verify operation of breaker in test position

d. Al local and renpte breaker controls, auto transfer, interl ocks,
renote trips and alarns in both the test and the operate positions.

e. Electrical check operation of each | ow voltage power circuit breaker

f. Al breaker trip settings at the final settings.
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g. Check calibration and accuracy of neters.

h. Subject each switchgear to a 1-minute power frequency wthstand
dielectric test at 1,600 VAC with circuit breakers in the operate
position and with breakers cl osed.

[ i. Accuracy and polarity of all instrument transformers.]
[3.4.3 Met al Encl osed Bus

At a mnimm test each section of netal enclosed bus in accordance with
t he manufacturer recomrendations. Performa dielectric test with val ues
in | EEE C37.23.

13.4.4 Tr ansf or mer

At a mnimum test each transforner after installation in accordance with
t he manufacturers reconmendati ons and the follow ng tests:

a. Insulation Resistance Test
b. Turns Ratio Test
[3.4.5 Protective Rel ays

Performtesting of the protective relays in the factory prior to shipnment,
and visually and nechanically inspected once received at the project.
Submit Manufacturer's Test Reports no later than [7]] ] days after
shipnment.[ Programand test the relays with the Government provided rel ay
settings and procedures. Test the functionality of the relays and
controls with Governnent provided test procedures.][ Test the
functionally of the relays and controls with Governnent provided program
and test procedures.] Notify the Governnent prior to doing the relay and
functional testing to allow a Government representative to be present
during the testing. No testing of the relay settings or functionally test
of the relay will be allowed w thout a qualified Governnent official
present unless the Governnent waives their right to witness the specific
test.

13.5 QUALI FI CATI ONS OF FI ELD ENG NEERI NG SERVI CE PERSONNEL

Provide a qualified field engineering service personnel who is fluent in
the English | anguage to supervise, test, and install the new equi pnent.
The personnel nust have a mninum of five years experience in the
installation and testing of new equi pmrent made by the nanufacturer used
and is required to be onsite during equi pnent installation and testing.
Submit qualifications for the field service engineer(s) for approval and
nmust denonstrate conpliance with the above requirenments. The Field

Engi neering Service personnel must certify that the equi pnent has been
installed in accordance with the manufacturers recomendati ons and al
warranties are in effect. Submit documentation of all adjustnents, tests
and inspections made by field engineer. The field engineering service
personnel is required to be present during both the Contractor's
conmi ssi oni ng of equi pnent and for the Government's conmi ssioning of the
system per Section 01 91 00.15 BU LDI NG COW SSI ONI NG Provide the COR
with a current resune for all field engineering service personnel
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3.

6

T

CONTRACTOR FURNI SHED TRAI NI NG OF GOVERNVENT PERSONNEL

Provide a qualified training engineer(s) who is fluent in the English
| anguage to provide training on the breakers and the trip units. The
personnel nust have a mni num of two years experience in the
operations, naintenance, installation and testing of sw tchgear and
power circuit breakers for the nmanufacturer furnished. Submt
Qualifications of Instructor for approvals no | ess than [60]] ]
days prior to training.

Include in the training for Project personnel the theory, operation
and nmai ntenance of the new switchgear, breakers and [transforners].
Provide [one][two] training course[s].[ One for nmaintenance personnel
and one for operating personnel.] The nmintenance course nmust be a

m ni mum of eight hours in duration with [one]] ] class.[ In
addition to the mai ntenance courses, provide [two]] ] courses for
operational personnel that will be a mninmmof two hours each.] The

operational personnel training nmust occur on different days and be
coordi nated with Governnment to ensure shift operators can all attend.
Time and date of training is subject to Governnment approval. Conduct
the training with an expectati on of approximately 10][ ] Gover nnent
enpl oyees at the Project for each session. Training rmust occur no
nore than [30]] ] days after[ first] equipnent has been placed in
service, but in no case prior to equi pnent installation

I ncl ude the operation, maintenance, warranty requirenments, inspection
repair and adjustment for the power circuit breakers, digital trip
units[, and transfornmer controls] in the maintenance course. Include
the theory of operation, calibration, progranmm ng, repair, routine
mai nt enance, di sassenbly, trouble analysis and safety precautions.
The operations course nust include equi pnent design, theory of
operation, use of displays and explanation of trip and al arm
messages. Performall denmonstrations on the actual equi pnent

furni shed, to the maxi num extent possible.

Submit course outline and course naterial for approval no | ess than
[60]] ] days prior to training. Include, to the nmaxi num extent
possi bl e, the site-specific operation and mai ntenance data that is
provided for the project, utilizing the actual on site provided

equi prent when possi ble. The Governnment may vi deotape the training
sessions for future use. Submt for Governnent approval, a training
outline detailing course topics, naterial, and subjects.

OPERATI ON AND MAI NTENANCE MANUAL

Provi de Operations and Mai ntenance (O& nmnuals for all the equi pnent
contained in this section in conmpliance with Section 01 78 23 OPERATI ON
AND MAI NTENANCE DATA.

Assenbl e the O&M nmanual specifically for this contract. Provide the Q&M
manual for all equipnent provided and include all the requirements for the
testing, inspection, maintenance, troubleshooting, and repair of the

equi prent. Provide an index for each section/sub section and include tabs

which correlate to the index. Include final as-built draw ngs as part of
the O&M manual . Submit three draft hard copies of the O&M nanual for
approval. Once approved, provide [five]] ] final copies of O&M

manual along with a CD of the O&M manual with each final manual .]
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8

AS- BUI LT DRAW NGS

Provide a conplete set of final As-built Drawi ngs for the equi prent
furni shed per Section 01 78 00 CLOSEQUT SUBM TTALS. Prior to the field
training course, all as-built drawi ngs nust be approved.[ Include at a

m ni mum

a. Switchgear Manufacturer's Installation Drawi ngs and Details.
b. Switchgear Manufacturer's One-Lines and Three-Lines

c. Circuit Breaker Controls and Schematic Di agrans

d. Switchgear Manufacturer's Wring D agrans]

.9 FI NAL ACCEPTANCE

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Reference appropriate specification section
in sunmary of work, Quality Control or other section
covering the requirenents associated with fina
acceptance by the governnment. Varies based on
contract type

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

Fi nal acceptance of the switchgear[ and installation] [per Section 01 45 00

QUALI TY CONTROL] [ ][ will not be given until the Contractor has

successfully completed all testing, test reports have been subnmitted and
approved, and after all defects in installation, material or operation
have been corrected.]

-- End of Section --
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