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Preparing Activity: USACE New

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated April 2024
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SECTION 26 13 32

VEDI UM VOLTAGE SW TCHGEAR, GAS- | NSULATED
11/ 23

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 guide specification covers the

requi renents for gas-insulated switchgear up to 38
kV with vacuumcircuit breakers. Reference |EEE
C37. 20. 9.

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

Renove i nformation and requirenments 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)

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

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: Verify that the following information is
i ndi cated on the project draw ngs.

1. Location, space avail able, arrangenent, and
el evations of sw tchgear.

2. Grounding plan.
3. Special conditions, such as altitude,

tenperature and humdity, exposure to funes, vapors,

dust, and gasses; and seism c requirements.
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 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

NOTE: In corrosive and hum d environnents, use
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materials, systens, conponents, and coatings that
are durable and mininize the need for preventative
and corrective maintenance over the expected service
life of the conmponent or system Corrosive project

| ocations are those with Environmental Severity
Classification (ESC) of C3, C4, and C5. Humid

| ocations are those in ASHRAE climate zonez 0A, 1A
2A, 3A, 4C, and 5C (as identified in ASHRAE 90.1).
See UFC 1-200-01 for determ nation of ESC for

project |ocation.
EE IR I Sk S I I S S S I R R R Rk I I S kS kR Sk Ik S S I R Sk I O

PART 1 GENERAL

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 organization, 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 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

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

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 90.1 - IP (2019) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings

ASHRAE 90.1 - Sl (2019) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings
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ASTM | NTERNATI ONAL (ASTM

ASTM A123/ A123M

ASTM A153/ A153M

ASTM A240/ A240M

ASTM A653/ A653M

ASTM D149

ASTM D709

ASTM D1535

ASTM D2472

(2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

(2023a) Standard Specification for

Chrom um and Chrom um Ni ckel Stainless
Steel Plate, Sheet, and Strip for Pressure
Vessel s and for General Applications

(2023) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

(2020) Dielectric Breakdown Vol tage and
Dielectric Strength of Solid Electrical
Insul ating Materials at Conmercial Power
Frequenci es

(2017) Standard Specification for
Lam nated Thernosetting Materials

(2014; R 2018) Standard Practice for
Speci fying Col or by the Munsell System

(2000; R 2014) Standard Specification for
Sul phur Hexaf | uori de

EUROPEAN COWM TTEE FOR STANDARDI ZATI ON ( CEN CENELEC)

EN 50181

(2010) Plug-in Type Bushi ngs Above 1 kV Up
to 52 kV and From 250 A to 2,50 kA for
Equi prent Qther Than Liquid Filled
Transforners

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

| EEE 32

| EEE 48

| EEE 100

| EEE C2

(1972; R 1997) Standard Requirenents,
Ter m nol ogy, and Test Procedures for
Neut ral G oundi ng Devi ces

(2020) Test Procedures and Requirenents
for Alternating-Current Cable Term nations
Used on Shi el ded Cabl es Havi ng Lam nated
Insul ation Rated 2.5 kV t hrough 765 kV or
Extruded I nsul ation Rated 2.5 kV through
500 kV

(2000; Archived) The Authoritative
Dictionary of | EEE Standards Terns

(2023) National Electrical Safety Code
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EEE C37.04 (2018; Erta 2019; Corr 2021) Ratings and
Requi renents for AC High-Voltage Circuit
Breakers with Rated Maxi mum Vol t age Above
1000 V Corrigendum 1

EEE C37. 06 (2009) Standard for AC Hi gh-Voltage
Circuit Breakers Rated on a Synmetri cal
Current Basis - Preferred Ratings and
Rel ated Required Capabilities for Voltage
Above 1000 V

EEE C37.09 (2018; Errata 2019; Corr 2021) Standard
Test Procedure for AC High-Voltage Circuit
Breakers Rated on a Symmetrical Current
Basi s

EEE C37.2 (2022 Standard for Electrical Power System
Devi ce Function Nunbers, Acronyns and
Cont act Designations

EEE C37.20. 2A (2020) Metal -Clad Switchgear Amendnent 1:
Control and Secondary Circuits and
Devi ces, and All Wring

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

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

EEE C37.20.9 (2019) Standard for Metal -Encl osed
Swi tchgear Rated 1 kV to 52 kV
I ncorporating Gas Insul ating Systens

EEE C37. 60 (2019) Hi gh-Vol tage Swi tchgear and
Control gear - Part 111: Aut onmatic
Crcuit Reclosers for Alternating Current
Systenms Up to 38 kV

EEE C37.74 (2014) Standard Requirenents for
Subsurface, Vault, and Pad- Mounted
Load- I nterrupter Sw tchgear and Fused
Load- I nterrupter Sw tchgear for
Alternating Current Systems Up to 38 kV

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

EEE C37.90.1 (2013) Standard for Surge Wthstand
Capability (SWC) Tests for Relays and
Rel ay Systens Associated with Electric
Power Appar at us

EEE C57.12.28 (2014) Standard for Pad- Mounted Equi prent
- Enclosure Integrity

EEE C57.12.29 (2014) Standard for Pad- Mounted Equi prent
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- Enclosure Integrity for Coastal
Envi ronment s

| EEE C57.13 (2016) Standard Requirenents for
I nstrunent Transforners

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOC!I ATI ON ( NETA)

NETA ATS (2021) sStandard for Acceptance Testing
Specifications for Electrical Power
Equi prent and Systens

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

| EC 60068- 3-3 (2019) Environnmental Testing - Part 3-3:
Supporting Docunentati on and Gui dance -
Seism c Test Methods for Equi pnent

| EC 62271-100 (2021) Hi gh-Vol tage Switchgear and
Control gear - Part 100:
Al ternating-Current Circuit-Breakers

| EC 62271-103 (2021) Hi gh-Vol tage Switchgear and
Control gear — Part 103: Switches for Rated
Vol t ages Above 1 Kv up to and Including 52
Kv

| EC 62271-111 (2019) Hi gh Vol tage Switchgear And
Control gear - Part 111: Automatic Circuit
Recl osers for Alternating Current Systens
up to and including 38 kV

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NENVA ST 20 (2014) Dry-Type Transformers for GCeneral
Appl i cations

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) National
El ectrical Code

NFPA 70B (2023) Reconmended Practice for Electrical
Equi pnent Mai nt enance

UNDERWRI TERS LABORATORI ES (UL)

UL 467 (2022) UL Standard for Safety G ounding
and Bondi ng Equi pnent

1.2 SYSTEM DESCRI PTI ON

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: Select the features and fill in blanks with
sel ections appropriate for the design condition and
i n accordance with gui dance contained in UFC

3-550-01, "Exterior Electrical Power Distribution".

See UFC 3-550-01 for guidance regardi ng service
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1.

conditions. Retain or add the required conditions.

Provi de seismic requirenents, if a Governnent
designer is the Engi neer of Record, and show on the
drawi ngs. Pertinent portions of Section 26 05 48
SElI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMENT properly
edited, nmust be included in the Contract docunents.

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

Itens provided under this section nust be specifically suitable for the
foll owi ng service conditions. Equipment must conformto Section 26 05 48
SElI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMENT.

a. Fungus Control [__ ]

b. Atitude [ ] m| ] feet

c. M ninmum Anbi ent Tenperature [ ] degrees C[___ ] degrees F
d. Maxi mum Anbi ent Tenperature [ ] degrees C[___ ] degrees F
e. Frequency [ ]

f. Ventilation [__ 1]

g. Humidity Control [___ ]

h. Corrosive Areas [___ ]

.3 RELATED REQUI REMENTS

Section 26 08 00 APPARATUS | NSPECTI ON AND TESTI NG applies to this

section, with the additions and nodifications specified herein.
Cybersecurity requirements are specified in Section 25 05 11 CYBERSECURI TY
FOR FACI LI TY- RELATED CONTROL SYSTEMS.

.4 DEFI NTI ONS

Unl ess ot herwi se specified or indicated, electrical and electronics termns
used in these specifications, and on the drawi ngs, are as defined in
| EEE 100.

.5 ADM NI STRATI VE REQUI REMENTS

.5.1 Pre-Install ati on Meetings

Pre-installation meeting with Purchasing Agent, Engineer, and Contractor
hel d one nmonth prior to equipnment arriving on site. Proper storage
shelters installed with electricity and space heaters for electrical

equi pnent .

.5.2 Sequenci ng

Schedul i ng equi pnent i nvol ves conti nuous contact with suppliers for
manuf acturing, testing, factory acceptance and shi pping.

6 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
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NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The Cuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G " Generally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an itemif
the submittal is sufficiently inmportant 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 Ofice; and "PO'" for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

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

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

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

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 Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Swi tchgear Drawings; C[, [ 11
SD- 03 Product Data
El ectronic Overcurrent Control Curves; C[, |
SF6 Insulated M/ Switchgear; C[, [
Surge Arresters; C[, [ 11
SD-06 Test Reports

Swi t chgear Conformity to Design Tests; ¢, |
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1

SD- 07 Certificates
Pai nt Coating System G
Cybersecurity Installation Certification; C[, |
SD- 09 Manufacturer's Field Reports
Swi t chgear Design And Production Tests; C[, [ 11
SD-11 Cl oseout Submittals
Assenbl ed Operation And Maintenance Manuals; G, |
Equi prent Test Schedules; ¢, [ 11
Required Settings; C[, [
Service Entrance Available Fault Current Label; C[, |
7 MAI NTENANCE MATERI AL SUBM TTALS
a. Provide accessories for test, inspection, naintenance, and operation
b. Tool for manually chargi ng breaker closing spring.
c. Include data on switches and associ ated accessories with each

submttal. Include manufacturer's information for each conponent,
devi ce, and accessory provided with the equi pment with each subnittal

7.1 Spare Parts

Manuf acturer to provide List of reconmended "start-up" and "running" spare
parts with prices.

. 8 QUALI TY CONTRCL

.8.1 Pr oduct Data

I ncl ude manufacturer's information on each submittal for each conponent,
devi ce, and accessory provided with the sw tchgear including:

a. Circuit breaker type, interrupting rating, and trip devices, including
avai |l abl e settings.

b. Manufacturer's instruction nanuals and published tinme-current curves
(in electronic fornat) of the main secondary breaker and | argest
secondary feeder devi ce.

c. Conmplete instruction nmanuals and software for protective rel ays,
nmet eri ng equi prent, and instrunmentation

.8.2 Regul at ory Requi renents

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "nust" had been
substituted for "shoul d' wherever it appears. Interpret references in
t hese publications to the "authority having jurisdiction," or words of
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simlar nmeaning, to nmean the Contracting O ficer. Provide equipnent,
materials, installation, and workmanship in accordance with the mandatory
and advi sory provisions of NFPA 70 unless nore stringent requirenents are
speci fied or indicated.

.8.3 Swi t chgear Drawi ngs
Furni sh drawi ngs that include, but are not linmted to, the follow ng:

Include wiring diagrans or wiring lists and installation details of

equi prent i ndi cating proposed | ocation, |ayout and arrangement, contro
panel s, accessories, conduit, ductwork, and other itens that nmust be shown
to ensure a coordinated installation. ldentify circuit terninals on
wiring diagrans or wiring lists and indicate the internal wiring for each
item of equi pnent and the interconnection between each item of equi prment.
The draw ngs rmust show adequate cl earance for operation, maintenance, and
repl acenent of operating equi prent devices. |nclude the nanepl ate data,
size, and capacity on submttal. Also include applicable federal

mlitary, industry, and technical society publication references on
submittals. Al so include manufacturer's information on each submttal for
each conponent, device, and accessory provided with the sw tchgear

i ncl udi ng:

a. Circuit breaker type, interrupting rating, and protection devices.

b. Provide weights, arrangenents, plan view, section views, footprint,
rigging plan, and front view.

c. Bus configuration including anpere ratings of bus bars.

d. Single-line diagramincluding breakers[, fuses][, current
transformers, and nmeters]. Show ng buses and interrupting devices
with interrupting capacities; current transformers with ratings;
instruments and neters required; and description of instruments and
neters.

e. Mnufacturer's instruction nmanuals to provide breaker information that
ensures protection and coordination can be achieved.

f. Markings and NEMA nanepl ate data] including fuse information
(manuf acturer's nane, catal og nunber, and ratings)].

g. Provisions for future expansion by addi ng sw tchgear sections.
h. Gounding pl an.
i. Conductors point of entry (top or bottom.

[ j. Provide warning |label for switchgear. Locate this self-adhesive
war ni ng | abel on the outside of the enclosure warning of potentia
el ectrical.]

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: NFPA 70 requires that service equi pnment in
other than dwelling units be legibly marked in the
field with the maxi mum avail able fault current,
including the date. Coordinate with the person
devel oping the Division 1 Sections and ensure that
Division 1 Sections identify the person responsible

SECTION 26 13 32 Page 12



for providing the short circuit calculation for the
project. This may vary for design/build versus
desi gn/ bi d/ build 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

[ k. Locate this self-adhesive warning |abel on the outside of the
swi tchboard. Provide |abel fornat as indicated.]

. Arc resistant ducting and duct supports if required for arc resistant
rating.

m Locations with arc energy reduction nethods specified.

0. Wring diagrans or wiring lists and elenentary diagrans with termnals
identified and indicating prewired interconnections between itens of
equi prent and the interconnection between the itens.

p. Spare parts |ist.

g. Master Drawi ng Index including switchgear front view, side view, top
view, bottomview, floor plan dinensions, and one-line di gram

1.8.4 Pai nt Coating System

Ferrous steel conmponents of the equi pment nust be protected with zinc
phosphate. Test paint finish in accordance with | EEE C37.20.3 or |

| EEE C57.12.28][| EEE C57.12.29] paint coating system performance
requi rement tests.

1.8.5 El ectroni ¢ Overcurrent Control Curves
Provide tinme-current characteristic curves available in PDF fornmat.
1.8.6 St andard Products

Provide material s and equi pnent that are products of manufacturers
regul arly engaged in the production of such products which are of equa
mat eri al, design, and workmanshi p, and:

a. Have been in satisfactory comercial or industrial use for not |ess
than two years prior to bid opening including applications of
equi prent and materials under simlar circunstances and of simlar
si ze.

b. Have been on sale on the conmercial market through advertisenents,
manuf acturers' catal ogs, or brochures during the two-year period.

c. Wwere two or nore itens of the sane class of equipnent are required,
provi de products of a single manufacturer; however, the conponent
parts of the item need not be the products of the sanme manufacturer
unl ess stated in this section

1.8.6.1 Alternative Qualifications
Products having |l ess than a two-year field service record will be
acceptable if a certified record of satisfactory field operation for not

| ess than 6000 hours, exclusive of the manufacturers' factory or
| aboratory tests, is furnished.

SECTION 26 13 32 Page 13



.8.6.2 Mat eri al and Equi pnent Manufacturing Date

Products manufactured nore than one-year prior to date of delivery to site
are not acceptabl e.

.9 MAI NTENANCE
.9.1 SF6 Insul ated Swi tchgear Operation and Maintenance Data

Submit Operation and Mai ntenance Manual s in accordance with Section
01 78 23 OPERATI ON AND NMAI NTENANCE DATA.

. 9.2 Assenbl ed Qperation and Mai ntenance Manual s
Assenbl e and securely bind manuals in durable, hard covered, water
resi stant binders. Assenble and index the manuals in the follow ng order

with a table of contents:

a. Mnufacturer's operation and nai ntenance (O&\W) information required by
t he paragraph SD- 10, OPERATI ON AND MAI NTENANCE DATA.

b. Catalog data required by the paragraph SD 03, PRODUCT DATA.

c. Drawings required by the paragraph SD-02, SHOP DRAW NGS

d. Prices for spare parts and supply |ist.

e. Information on netering.

f. Routine test reports.

.10  DELI VERY, STORAGE, AND HANDLI NG

a. Store switchgear in a weather protected area until installation

b. Handle and store equi pnent in accordance with manufacturer's
instructions. Provide one copy of these instructions outside the
swi tchgear packing with the equi pment at tine of shipnent

11 PRQIECT/ SI TE CONDI TI ONS

11,1 Envi ronnent al Requirenents

Where venting is intended to penetrate an external wall or roof, cover

vent such that it neets all specified environmental requirements (e.qg.

rain-tight, dust-tight, verm n-proof).

.11.2 Exi sting Conditions

Install sw tchgear capable of being structurally supported on structure.

Swi tchgear may require future expansion wi thout nodification to existing

swi tchgear structural nenbers or bus work.

.11.3 Cybersecurity

Control systens (including systems separate from an energy nanagenent

control system) rmust be planned, designed, acquired, executed and

mai ntai ned in accordance with Section 25 05 11 CYBERSECURI TY FOR
FACI LI TY- RELATED CONTROL SYSTEMS, required by individual Service
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| mpl enent ation Policy.

Submit certification that equi pment conplies with the above DoD
i nstructions.

1.12 SPARE PARTS

Provi de spare parts as specified below. Provide spare parts that are of
the sane material and workmanshi p, neet the same requirenents, and are
i nterchangeable with the correspondi ng original parts furnished.

[ a. Quantity two - Fuses of each type and size.]
1.13  WARRANTY

Provi de equi pnent itens that are supported by service organi zati ons
reasonably convenient to the equi pnent installation in order to render
sati sfactory service to the equi pment on a regul ar and energency basis
during the warranty period of the Contract.

PART 2 PRODUCTS
2.1 PRODUCT COORDI NATI ON

Products and naterials not considered to be sw tchgear and rel ated
accessories are specified in Section 33 71 02 UNDERGROUND ELECTRI CAL
DI STRI BUTI ON and Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

2.2 SF6 | NSULATED W SW TCHGEAR
2.2.1 Rati ngs and Test Requirenents

a. The voltage rating of the switchgear nust be [4.76 kV][7.2 kV][15.5
kV][27 kV][38 kV] AC, three-phase, [grounded][high resistance
grounded] [ ungrounded][as indicated].[ For high resistance grounded
systens, the conductors fromthe neutral point to the connection point
at the inpedance nust utilize [copper][alum nun] conductors, enploying
the sane insulation | evel and construction as the phase conductors.]
Provi de the corresponding ratings associated with the required
swi tchgear voltage rating as foll ows:

b. Short Circuit Rating: [[16][20][25][31.5][40]] ] rns kA
symmetri cal anperes] [as indicated].

c. UL or NRTL listed and | abeled[ for its intended use][ as service
entrance equi pnent].

d. Inpulse Wthstand (Basic |npulse Level): [60][95][125][150][170][200]
KV.

e. Power Frequency Wthstand: [19][28][36][60][70][80] KV, one mnute
test.

f. Monentary Current Ratings nust be equal to the circuit breaker close
and | atch rating.

g. Systemvoltage: [ ] KV nominal, three-phase
[ gr ounded] [ ungr ounded], [60 hertz][50 hertz].
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2.

h. Continuous current rating of the nmmin bus:
[[630][1200][2000] [ 2500] [ 2800] [ 3000 or 2750 at 27KV] anperes]|[as
i ndi cated].

2.2 M Gas Insul ated Swi tchgear Construction

Provi de switchgear with dead-front, sw tchgear assenbly of vertica
sections, cable entrance term nations contained in a non-SF6 conpartnment.
This vertical section contains the circuit breaker, three position
(open/ cl ose/ grounded) switch and the voltage transformer (VT) when
required. Ship switchgear fromfactory, filled with appropriate |evels of
SF6 gas conformng to ASTM D2472 or |ess-flanmabl e, high-firepoint gas
whenever possible. Provide switchgear with accessible term nations
suitable for cables entering frombel ow with nmanual operating provisions.
Provide front vertical section covers with full |ength hinges. Provide
additional vertical sections to house accessories related to the

swi tchgear functions per |EEE C37.74. (Gas conpartnents are to be equi pped
with a gas pressure nonitoring system Pressure relief devices are to be
i ncluded. A visual indicator located on the front of the section nust

di splay the status of each conpartnent. Auxiliary contacts are to be
provi ded for renote indication of the warning |levels. The device nust be
sel f-moni t ori ng.

.2.2.1 Encl osur e

Provi de the foll ow ng:
a. Stationary Structure

(1) The switchgear nust consist of sections including circuit breaker
conpartnents and auxiliary conpartnents assenbled to forma rigid
sel f-supporting conpletely enclosed structure.

(2) The sections are divided into conpartnents: circuit breaker
instrumentation, main bus, auxiliary device, and cable may be
contai ned in one conpartnment. Each feeder section will have one
circuit breaker conpartnent.

(3) Provide the structure with a front accessible | ow voltage
conpartnents. The | ow voltage conpartnents contain the gas
pressure gauge, circuit breaker operating nechanism three
position switch\operating nechanismand a front or rear [view
port][canmera] used for visual confirmation of the three position
switch (cl osed/ opened/ eart hed) status. The | ow vol tage conpart nment
al so contains any neters, relays or other |ow voltage contro
devices required for the equi pnent.

(4) Additional control equi prment that exceeds the avail abl e space on
the | ow vol tage conpartnent door is installed in an additiona
vertical section designated for | ow voltage devices.

(5) Each single gas vessel is provided with an SF6 gas density
gauge. Contacts are provided to nonitor the pressure of the gas
adjusted for changes in tenperature. Density gauge cones with
war ni ng and al arm out put contacts.

(6) The switchgear is classified as internal arc resistant

classification with the rear of the sw tchgear enclosure placed
near a wall. The arc duct, if required, can be directed out
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either side of the switchgear lineup or to the rear of the
swi tchgear, | EEE C37.20.7 Type 2B

(7) Arc contai nment device housing, if required, are to be desi gned
to contain the arcing within the device and vent gases through
ducted pl enuns | ocated on the back of the switchgear

b. Indoor Enclosure.

c. CQutdoor Enclosure: [As indicated] [3RX fabricated entirely of 12
gauge ASTM A240/ A240N type 304 or 304L stainless steel] [G@S should be
provided in standard construction installed in an e-house with the
corrosion resistance requirenent that the DOD requires].

d. Swtchgear Qutdoor Enclosure: Wlded or bolted together with
renovabl e bolt-on side and[ hinged] rear covers[, and sl oping roof
downward toward rear].

e. Qutdoor Front Doors: Provided with[ stainless steel] pad-Iockable
vault handles with a three point catch

f. Bases, Franmes, and Channels of Qutdoor Enclosure: Corrosion resistant
and fabricated of [ ASTM A240/ A240l type 304 or 304L stainless steel]]
or][ gal vanized steel].

g. Base: Includes any part of enclosure that is within 75 mm 3 i nches of
top of concrete pad.

h. Galvanized Steel: ASTM A123/A123N, ASTM A653/ A653NV (R0 coating, and
ASTM A153/ A153l, as applicable. Galvanize after fabrication where
practi cabl e.

i. Paint Color: Factory applied finish, ASTM D1535 light gray No. 61 or
No. 49 on treated netal

j. Paint Coating System Conply with[ |EEE C57.12.28 for gal vanized
steel][ and][ | EEE C57.12.29 for stainless steel].

k

nfrared Viewing Wndows: Install to allow the use of an infrared
canera or thermal imager direct line of site to inspect electrica
connections without requiring the opening of panels and doors. These
wi ndows are intended to allow thernographers the ability to inspect
the electrical equipnment wthout directly exposing thenselves to live
el ectrical conponents and energi zed devi ces. ]

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: Continuous thermal nonitoring systemis not
required for connections using inside cone cable
term nation plugs.

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

. Cable connections are to be provided with a continuous therma
moni toring (CTM systemfor 24/7 nonitoring of cable connections. The
cable nmonitoring system nmust consist of self-powered wireless sensors
nounted at the cable connection and be capable of wrel ess
conmuni cation for local or renpte nonitoring.]

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: Vol tage detection systemis not required for
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connections using inside cone cable termination
pl ugs.

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

[ m

The check of voltage presence is to be done with an electronic and
i ntegrated voltage detecting system

(1) The indication nust be tapped froma capacitive voltage divider
in the cable connection conpartnent.

(2) The maintenance free voltage detection system rmust work w t hout
any external energy and must nmonitor its connected test circuits
conti nuously.

(3) For phase comnparison, suitable connections nmust be provided,
whi ch nmust be covered during general use.]

2.2.2.2 Bus Bars

Provi de the foll ow ng:

a.

Bus bars: Copper with silver-plated contact surfaces.

(1) 4 S phase bus bar systens: [Isolated phase design which is
copper in an alumnumtank] [Shielded Solid Insulated Sw tchgear]
[Uni nsul ated] [I nsul ated with an epoxy finish coating powder or
i nsul ati ng sl eeve providing a mni num breakdown vol t age per
ASTM D149.][ Insulated with SF6 with bus conpartment SF6 gas
pressure nmonitoring system[Insulated with shielded Solid
I nsul ation].

Make bus connections and joints with hardened steel bolts and nuts.
Provi de coni cal disk spring washers under each nut and bolt.

Mai n- bus (through bus): Rated at the full anpacity of the main bus

t hr oughout the switchgear. Typical bus ratings range from 1000 to
3000 anperes. Conductors and busbar connectors nust be copper, nust
carry rated continuous current at 40 degrees C 104 degrees F anbient
tenmperature and nmust withstand the rated short-circuit current for 2
seconds unless linmted to a shorter duration by the protective device.

Mnimur 30 x 6 mr 1.2 x 0.25 inches (25kA and below) 40 x 10 nm 1.6 X
0.40 inches (31.5kA and above) copper ground bus secured to each
vertical section along the entire length of the switchgear. The bus
rating i s based on the sw tchgear bus anpacity.

.3 Circuit Breaker Compartnents

Each circuit breaker nmust be a fixed nounted vacuum circuit breaker

The mai ntenance requirement would be for the lubrication of the
br eaker nechani sm

.4 Auxiliary Vertical Sections and Conpartnents

Provide auxiliary sections consisting of[ instruments,][ netering
equi prent, ][ control equipment,][ transformers,][ and][ current
transformer conpartnents].
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2.

b

2.

2

Uility metering conpartnent that conplies with[ utility conpany]|
base utility] requirenments.]

Metering: A vertical section with a front hinged door for isolated
access to neters and associated term nal and fuse bl ocks for
mai nt enance, calibration, or testing while the gear is energized.

Metering: Hi nged panel in switch or breaker section, for isolated
access to neters and associated term nal and fuse bl ocks for
mai nt enance, calibration, or testing while the gear is energized.

.5 Medi um Vol t age Cabl e Termi nati ons

| EEE 48 Class 1; of the nolded el astoner, pre-stretched el astomer, or
heat - shri nkabl e el astonmer. Acceptable el astonmers are track-resistant
silicone rubber or track-resistant ethylene propyl ene conpounds,

et hyl ene propyl ene rubber, or ethyl ene propyl ene di ene nononer.

Term nations nmust be provided with nounting brackets suitable for the
i ntended installation and with grounding provisions for the cable
shielding, netallic sheath, or arnor. Term nations nmust be provided
inakit, including: skirts, stress control term nator, ground clanp,
connectors, lugs, and conplete instructions for assenbly and
installation. Term nations nust be the product of one manufacturer,
suitable for the type, diameter, insulation class and |evel, and
materials of the cable terninated. Do not use separate parts of
copper or copper alloy in contact with alum numalloy parts in the
construction or installation of the term nator. The design of the
conpl ete cable term nati on nust be suitable for the switchgear
short-circuit current and BIL as specified. Cable ternm nation system
are to be plug-in type as per DIN 47637 and EN 50181 standards.

Option 1 - Plug on type T-Body connector - outer cone type connection
and the follow ng paragraph to allow for term nations that are
conpatible with G S switchgear. Recommend that these cable

term nations be provided by the installing Contractor because they
nust be matched to the specific cable and insul ation dinensions for

t he cabl e being provided by the contractor

Option 2 - Inner cone style cable connectors can al so be used. Type
of connector is based on type of equi pnent construction

Cabl e connections are to be nade using fully insul ated plug-on cable
term nations according to EN 50181, Type C by Euronol d, Nexans, Tyco,
etc. or acceptabl e equal

Col d- Shrink Type: Term nator nust be a one-piece design, utilizing
the manufacturer's | atest technol ogy, where high-dielectric constant
(capacitive) stress control is integrated within a skirted insul ator
made of silicone rubber. Term nation nmust not require heat or flane
for installation. Ternmination kit nust contain all materials (except
for the lugs). Term nation nmust be designed for installation in |ow
or highly contani nated i ndoor and out door |ocations and nust resist
ultraviolet rays and oxidative deconposition

Heat Shrinkabl e Type: Terninator nust consist of a uniformcross
section heat shrinkable polyneric construction stress relief tubing
and environmental |y seal ed outer covering that is non-tracking,

resi sts heavy atnospheric contam nants, ultra-violet rays and

oxi dati ve deconposition. Provide heat shrinkable sheds or skirts of
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the sane naterial. Termination nust be designed for installation in
| ow or highly contani nated i ndoor or outdoor |ocations.

d. Cable term nations must neet the requirenments of gas insul ated
swi tchgear in accordance w th manufacturer recomendati ons or approved
equal, suitable for the switchgear short circuit and BIL ratings.

2.2.2.6 Circuit Breakers

The vacuumcircuit breakers must be electrically-operated, three-pole,

circuit interrupting devices rated for | ] anperes continuous at
[ ] kV and | ] kV BlIL. Breakers nust be designed for service on a
[ ] kV systemwith a short-circuit capacity of not less than | ]

[anperes symmetrical] [MA]. Rating nmust be based on | EEE C37.04 and

| EEE C37.06. Circuit breakers nust be fixed nounted and have a

open/cl osed position indicator, operation counter, prinmary and secondary
di sconnect devices, and auxiliary switches. Circuit breakers nust have
one circuit interrupter per phase.

Circuit breaker must be operated by an electrically charged, nechanically
and electrically trip-free, stored-energy operating nmechani smnormally
charged by a universal motor. Provide for manual charging of the
mechani sm t hrough a manual handl e on the vacuumcircuit breaker. Circuit
breaker control voltage nmust be[ | ] vDCl[ [ ] VAC][ from an
external power source][ froma fused control transformer integral to the
switchgear]. Provide one capacitor trip unit for each breaker when AC
control power is required.

a. Contacts: Fixed-mounted, silver-plated.

b. Each breaker must be provided with open/closed position indication
The connected and di sconnect positions nmust be clearly identified by
an indicator on the circuit breaker front panel. A three position
swi tch must have nechani cal | ockout mechani smthat inserts a bl ock
into the switch nechani sm

The circuit breakers nust be rated in accordance with | EEE C37. 06 and

| EC 62271-100. Overcurrent protection for the transforner must consider
the base rating of the transformer, the through fault protection
transformer in-rush, and transforner inpedance.

a. The Duty Cycle must be 0-15 sec-CO or 0-0.3 sec-CO 3 mn-CO per | EEE
C37.04 and related | EC standards. The circuit breaker short-tine
rati ng nust be 3 seconds per | EEE C37.04, |EEE C37.06, and related | EC
standards. The circuit breakers must be designed to withstand the
Transi ent Recovery Vol tage peaks which occur during the breaking of
smal | inductive currents normally encountered in a high voltage
system The vacuumcircuit breakers nust not produce excessive
overvoltage as a result of current chopping. The design nust
i ncorporate nmeans to reduce the current chopping value to | ess than SA.

b. The circuit breaker operating nechani smnust be designed for high
speed operation and must be |l ocated in a separate cabinet at the front
of the circuit breaker sections. Access nust be fromthe front of the
swi tchgear and pernmitted while the prinmary equipnent is in service.
The maxi mum di fference in opening tinme between the three pol es nust
not be nore than 2 mlliseconds.

c. The switchgear is designed according to the earthquake qualification
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category 1 of | ABG TA13-TM 002/98. Earthquake qualification testing
is carried out in accordance with | EC 60068-3-3. The associ ated test
certificate is enclosed fromthe manufacturer

G osing must be by notor-charged-, spring-operated-,
stored-energy-type nechanismwith electrical release. The circuit
breaker must not close unless the closing spring is fully charged.
Provi de a visual mechanical indicating device to indicate closing
spring status. Provide provisions for manually charging the closing
spring. The closing spring nmust automatically recharge after the
conpl etion of a closing operation.

Tri ppi ng nust be by neans of a spring that is autonmatically charged
when the circuit breaker is closed. The mechani sm nust be provided
with a shunt release and the necessary auxiliary switches. An
operations counter rmust be fitted to the nechani smand designed to

i ndicate the total nunmber of opening operations. Provide |ocal manua
close and trip shrouded pushbuttons, control power cutoff switch

| ocal electrical close and trip at the circuit breaker, and

local /renpte selector switch at the circuit breaker for connection to
SCADA system

Maxi mum synmetrical interrupting current of 25, 31.5, or 40 kA Amp RMVS

Short-tinme (3 seconds) current carrying capability 25, 31.5, or 40 kA
Anmp RIVS.

M ni mum cl osi ng and | atchi ng peak current capability of 65, 82, or 104
kA Amp RMS

5-cycle maxi numinterrupting tine.

75, 95, 125, 150, 170, or 200kV m ni mum basi c i nmpul se insulation |evel
(BIL).

.7 Control Power Supply
Dedi cated [48 V DC][120 V DC][240 V DC] external battery system

System Requirenents: External battery must have nunber of cells and
anper e- hour capacity based on an initial specific gravity of 1.210 at
25 degrees C 77 degrees F with electrolyte at nornmal |evel and mini num
anbi ent tenperature of 13 degrees C 55 degrees F. Cycle battery

bef ore shipnment to guarantee rated capacity on installation. Arrange
to operate ungrounded. Battery system capacity is recomended by

swi tchgear manufacturer to operate the circuit breakers for a

one-m nute di scharge anpere rate down to 1.75V. Cell for Lead-Acid
batteries.

Battery:

(1) [Standard VRLA][Prem um VRLA] batteries, with system di sconnect
and overcurrent protective device.

(2) Rack: [Two]] ]-step rack with electrical connections between
battery cells and between rows of cells; include two flexible
connectors with bolted-type termnals for output |eads.[ Rate
battery rack, cell supports, and anchorage for seismc
requi renents. |

SECTION 26 13 32 Page 21



(3) Accessories: Set of cell nunerals. Mnitoring system

(4) Battery Gound-Fault Detector: Initiates alarmwhen resistance
to ground of positive or negative bus of battery is |less than 5000
ohms.

(5) Control Wring: Factory installed, conplete with bundling,
| aci ng, and protection. Conductors across Hinges and for
I nt erconnecti ons between Shipping units nmust utilize flexible
conduct ors.

(6) Charger: Static-type silicon rectifier equipped with automatic
regul ati on and provision for manual and autonatic adj ustnent of
charging rate. Unit rnust autonmatically maintain output voltage
within 0.5 percent fromno |oad to rated charger output current,
with ac input-voltage variation of plus or mnus 10 percent and
i nput-frequency variation of plus or mnus 3 Hz. Sense abnormally
| ow battery voltage and cl ose contacts providing |ow battery
vol tage indication on control and nonitoring panel. Sense high
battery voltage and | oss of AC input or DC output of battery
charger. Either condition closes contacts that provide a
battery-charger malfunction indication at system control and
noni tori ng panel

d. DC ammeter: Maxinumerror of five percent at full-load current, with
toggle switch to sel ect between battery and charger current.

e. DC Voltrmeter: Maximumerror of five percent at full-charge voltage,
with toggle switch to select between battery and charger voltages.

f. Gound Indication: Two appropriately labeled lights to indicate
circuit ground, connected in series between negative and positive
termnals, with m dpoint junction connected to ground by normally open
(NO) push-button contact.

g. Capacity: Sufficient to supply steady |oad, float-charge battery
between 2.20 and 2.25 V per cell and equalizing charge at 2.33 V per
cell

h. Charging-Rate Switch: Manually operated switch to transfer to higher
charging rate. Charger operation nust be autonmatic until manually
reset.

i. AC Power Supply: 120 V, 60 Hz, subject to plus or mnus 10 percent
variation in voltage and plus or mnus 3 Hz variation in frequency.
Aut omati c charger operation rmust resune after |oss of ac power supply
for any interval.

j. Charging Regulator: Protect charger from danmage due to overl oad,
i ncluding short circuit on output termnals. The device nust regul ate
chargi ng current but must not di sconnect charger fromeither battery
or ac supply.

k. Charger's Audi ble Noise: Less than 26 dB

2.2.2.8 SCADA (peration

The circuit breaker control system nust execute renote commands received
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froma SCADA master station and transmit switchgear operation information

to a SCADA naster station. Include transfer of circuit breaker to "d ose"
and "Qpen" positions[ and enabling of the Source-Transfer operation] for
execution of renpte commands. Include circuit breaker position status,

vol tage and current readings, and DC supply system status with
conmuni cati on of sw tchgear infornmation.

.2.2.8.1 Sour ce- Transfer Qperation

Provi de an automatic switch control systemthat opens an incoming circuit
breaker when voltage is |ost and closes the alternate incoming circuit

breaker if voltage is present. Include with the Source-Transfer controls
an overcurrent-lockout feature that prevents automatic closing of a
circuit breaker into a systemfault. Include provisions for returning the

systemto the normal configuration via manual, SCADA, or autonatic
operations when voltage is restored.

.2.2.8.2 Fault Detection Isolation and Restoration Operation

The automatic control system nust execute circuit fault detection

i sol ation operation for closed and open | oop distribution systens.
Provi de conmuni cation via a peer-to-peer fiber optic network for the
control systems. Provide an optical fiber cable approved by the contro
system manuf act urer.

.2.2.8.3 Key Interlock
Provi de key interlock systemas indicated on the draw ngs.

. 2.3 Protective Rel ays

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

NOTE: The definition and application of device
function nunbers used in electrical sw tchgear are
found in ANSI C37.2, "IEEE Standard El ectrical Power
System Devi ce Function Nunbers." This guide

speci fication does not cover all possible relays.
Choose only the relay types applicable to the
specific project.

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

Rel ays nust conformto | EEE C37.90. Protective relays nmust be solid-state
m croprocessor based, multi-function type enclosed in rectangular, sem
flush, switchboard-type draw out cases with indicating targets and
provisions for testing in place by use of manufacturer's standard test

bl ocks or test switches. One conmplete set of test blocks or test switches
to fit each type of relay in the equi prent nust be provided. Auxiliary
and | ockout relays are not required to have draw out cases or test
provisions. Controls, relays, and protective functions nmust be provided
conpl etely assenbl ed and wired.

a. Overcurrent and Ground-Fault Protective Rel ays:
(1) | EEE C37.2 device functions [51/50 and 51/ 50N [ ].
(2) Field-Selectable Relay Settings.

(3) Primary Current-Transformer Ratings: Progranmmable from5 to 5000
Anps.
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(4) Phase and Ground Protection (ANSI): Field-selectable curves from
definite time, noderately inverse, nornmally inverse, very inverse,
or extrenely inverse.

(5) Phase and Ground Protection (IEC): Field-selectable curves from
Curve A (BS142), Curve B (BS142), Curve C (BS142), or short
i nverse.

(6) Phase and Ground Protection (1AC): Field-selectable curves from
extremely inverse, very inverse, inverse or short inverse

(7) Phase | nstantaneous Overcurrent Trip Pickup Point: Field
sel ectable as "none" or from1.0 to 25 tinmes current-transfornmer
primary rating. Include discrimnator circuit with "on" and "off"
switch so that when phase instantaneous overcurrent has been
programmed to "none," the discrimnator circuit protects agai nst
currents exceeding 11 times current-transformer prinmary rating
when the breaker is being closed and nust be deactivated after
approxi nately ei ght cycl es.

(8) Contacts: Two Form C contacts, field selectable into contact
pairs.

(9) Al phaneric display to show the followi ng paraneters with netering
accuracy not to exceed two percent of full scale.

b. Individual phase currents.

c. Gound current.

d. Cause of trip.

e. Magnitude and phase of current-causing trip.

f. Phase or ground indication.

g. Peak current demand for each phase and ground since |ast reset.
h. Current-transforner primary rating.

i. Progranmed phase and ground set points.

j. Relay alarmand trip contacts nmust not change state if power is |ost
or an undervol tage occurs. These contacts nust only cause a trip on
detection of an overcurrent or fault condition based on programred
settings. A "protection off" alarmmust be normally energi zed when
the relay is powered and the self-diagnostics indicates the unit is
functional. On loss of power or relay failure, this alarmrelay nust
be de-energi zed, providing a fail-safe protection off alarm

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: Insert other relay types in paragraph bel ow
when addi ng other relays to operate circuit breakers
in the switchgear. The 51/50 overcurrent relay
described in "Overcurrent and G ound- Faul t
Protecti ve Rel ays" (paragraph above) is typical of

ni cr opr ocessor - based.
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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k. Insert other relay types.

2.2.3.1 I nstrunents

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

NOTE: Sel ect essential instruments and neters. Add
to the specification any special nmetering not listed
which is required for a specific project. Use of an
El ectronic Mnitoring Systemmay elinnate the need
for many individual electro-mechanical meters. This
may al so be acconplished on sinpler systens by using
the el ectronic watthour neter and identifying the
desired special programm ng features. For NAVFAC SE
projects, provide three thernal demand ameters.

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

ANSI C39.1 for electrical indicating switchgear instrunents, with one
percent accuracy class, antiparallax pointer, and glare-free face with
scal es indicated and coordinated to the ratios of the current and
potential transforners provided. AC ameters and voltneters nust be a
m ni mum of [50][115] nmm [2][4 1/2] inches square, with 4.36 radi ans 250
degree scale. Provide single-phase indicating instruments with
flush-nounted transfer switches for reading three phases.

a. AC ammeters: Transforner rated, five-anpere input, 60 Hz.

b. AC voltmeters: Transformer rated, 150-volt input, 60 Hz.[ Provide
external dropping resistors.]

c. AC wattmeters: Transfornmer rated for 120-volt input, 60 Hz,
t hree- phase, four-wire, with scale range coordinated to the ratios of
t he associated current transformers and potential transforners.]|
Provi de external dropping resistors.]

d. Frequency neters: Rated for 120-volt input, 60 Hz nom nal frequency,
[ ] to] ] Hz scal e range.

e. Power-factor neters: Transformer rated five-anpere, [120][208]-volt
i nput, [ ] scale range for use on [three][four]-wire, three-phase
circuits. The accuracy must be plus or mnus 0.01

f. DC ameters: [Self-contained][Shunt-rated],[ O to | ] anpere]]|
[ ] to 0 to | ] anpere] scal e range.
g. DC voltrmeters: Self-contained,[ O to [ ] volt][ [ ] to 0 volt]

scal e range. Furnish resistors, if required, with the voltneter
2.2.3.2 El ectroni c Watthour Meter

Provide as specified in Section [26 27 14.00 20 ELECTRICI TY METERI NG |
26 27 13.10 30 ELECTRI C METERS] .

ANSI Cl12.1. Provide a switchgear style el ectronic programuabl e watthour
neter, sem -flush nounted. Meter can be either programmed at the factory
or programmed in the field. Turn field progranm ng device over to the
Contracting OFficer at conpletion of project. Coordinate meter to system
requirenents.
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a. Design: Provide neter designed for use on a 3-phase,[ 4-wire]]

3-wire][ ] volt systemwth three current transfornmers. |Include
KYZ pul se initiation hardware for Energy Mnitoring and Control System
(EMCS) .

b. Coordination: Provide neter coordinated with ratios of current
transformers and transforner secondary voltage.

c. Cass: 20. Accuracy: plus or minus 1.0 percent. Finish: dass Il
d. Kilowatt-hour Register: five digit electronic programrabl e type.
e. Demand Register:

(1) Provide solid state.

(2) Display actual values and readings of the netered circuit. No
nmul tipliers nmust be required.

(3) Demand interval length: programred for [15][30][60] minutes with
rolling demand up to six subintervals per interval.

f. Meter fusing: Provide a fuse block nounted in the nmetering
conpartnent containing one fuse per phase to protect the voltage input
to the watthour neter. Size fuses as recommended by the neter
manuf act urer.

g. Provide neter with a comunications port, RS485, with Mdbus RTU
serial or Ethernet, Mdbus-TCP comruni cati ons.

| EEE C57.13. Provide single ratio transformers, 60 hertz, | ] to
five-anpere ratio, [ ] rating factor, with a netering accuracy class
of 0.3 through [ ].

Provide a fuse bl ock nounted in the netering conpartnent containing one
fuse per phase to protect the voltage input to voltage sensing neters.
Si ze fuses as recommended by the neter manufacturer.]

.2.3.3 I nstrunent Transforners
| EEE C57. 13.

a. Current transforners: Each breaker conpartnent nust have provision for
front-accessible nounting of current transforners (ANSI standard rel ay
accuracy), on bus side and cable side of circuit breaker. Standard
mounting |l ocation of current transformers are to be on the cable side
of the circuit breaker. The current transformers w ring nmust be Type
SIS No. 10 AWG copper

b. Potential transformers: Transformers nust be fixed nounted with fuses
and di sconnect switch, 60 Hz, with voltage ratings and ratios
coordinated to the ratings of the associated sw tchgear, relays,
neters, and instrunents. Potential transforners nust be with [one
fuse] [two fuses] in the primary. Fuses nust be current limting and
sized as recommended by the potential transfornmer manufacturer

.2.3.4 Heat er s

Provi de 120-volt heaters in each sw tchgear control section. Heaters nust
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be of sufficient capacity to control npisture condensation in the
conpartnents and nust be sized 250 watts ninimum Heaters nust be
controlled by a thernpostat[ and humidistat] | ocated inside each section
Thernostats must be industrial type, high limt, to maintain conpartnents
within the range of 15 to 32 degrees C 60 to 90 degrees F.[ Hum distats
nmust have a range of 30 percent to 60 percent relative hunidity.] Provide
transformer rated to carry 125 percent of heater full |oad rating.
Transformers must have 220 degrees C 430 degrees F insulation systemwth
a tenperature rise not exceeding 115 degrees C 240 degrees F and mnust
conformto NEMA ST 20. Provide panel board and circuit breakers in each
swi t chgear assenbly[ or outdoor enclosure in case of outdoor sw tchgear]
to serve the heaters in that sw tchgear assenbly. Energize electric
heaters in switchgear assenblies while the equipnent is in storage or in
pl ace prior to being placed in service. Provide nethod for easy
connection of heater to external power source.

.2.3.5 Pilot and Indicating Lights

Provide LED type pilot and indicating lights, color indicated on the
dr awi ngs.

.2.3.6 Met eri ng
.2.3.6.1 Digital Metering

| EEE C37.90.1 for surge withstand. Provide true rns, plus/mnus one
percent accuracy, programrable, mcroprocessor-based nmeter enclosed in a
seal ed case with the follow ng features.

a. Display capability:

(1) Milti-Function Meter: Display a selected phase to neutra
vol t age, phase to phase voltage, percent phase to neutral voltage
THD, percent phase to phase voltage THD, a sel ected phase current,
neutral current, percent phase current THD, percent neutra
current; selected total PF, kW KVA, kVAR, FREQ, kVAh, kWh.
Detected al arm conditions include over/under current, over/under
vol t age, over/under KVA, over/under frequency, over/under sel ected
PF/ kVAR, vol tage phase reversal, voltage inbal ance, reverse power,
over percent THD. |Include a Form C KYZ pul se output relay on the
neter.

(2) Power Meter: Display Watts, VARs, and sel ected KVA/PF. Detected
al arm condi tions include over/under KVA, over/under PF, over/under
VARs, over/under reverse power.

(3) Volt Meter: Provide capability to be sel ectable between display
of the three phases of phase to neutral voltages and simultaneous
di splay of the three phases of the phase to phase voltages.
Det ect ed al arm condi tions include over/under voltage, over/under
vol t age i nmbal ance, over percent THD

(4) Ameter: Display phase A, B, and C currents. Detected al arm
conditions include over/under current, over percent THD

(5) Digital Watthour Meter: Provide a single selectable display for

watts, total kilowatt hours (kW) and watt demand (Wd). |Include a
Form C KYZ pul se output relay on the neter.
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b. Design neters to accept [input from standard 5A secondary i nstrunent
transformers][ and ][direct voltage nonitoring range to [300][600]
volts, phase to phase].

c. Provide programming via a front panel display and a comuni cation
i nterface accessible by a conputer.

d. Provide password secured programing stored in non-volatile EEPROM
menory.

e. Provide digital comrunications in a Mddbus [RTU protocol via a
[ RS232C] [ RS485] serial port[ and an independently addressable
[ RS232C] [ RS485] serial port].

f. Provide nmeter that cal cul ates and stores average nax/mn demand val ues
with time and date for all readings based on a user selectable sliding
wi ndow aver agi ng peri od.

g. Provide neter with programmable hi/low set limts with two Form C dry
contact relays when exceedi ng al armconditions.

h. Provide nmeter with a display of Total Harmonic Distortion (THD)
nmeasurenent to a mninmmof the thirty-first order

i. Include historical trend | ogging capability with the ability to store
up to 100,000 data points with intervals of one second to 180
m nutes. Provide a unit that can store and time stanp up to 1000
programmbl e triggered conditions.

j. Provide event waveformrecording triggered by the rnms of two cycles of
vol tage or current exceedi ng progranmabl e set points. Store waveforns
for all six channels of voltage and current for a mnimum of 10 cycles
prior to the event and 50 cycl es past the event.

[2.2.3.7 Subrnet eri ng
ASHRAE 90.1 - SIASHRAE 90.1 - IP. Provide subnetering for | ].
12.2.3.8 Term nal Boards

Provide with engraved plastic termnal strips and screw type termnals for
external wiring between conponents and for internal wring between
renovabl e assenblies. Provide short-circuiting type terminal boards
associated with current transformer. Term nate conductors for current
transformers with ring-tongue lugs. Identify each termnal to indicate

t he | oad served

2.2.3.9 Wre Marking

Mark control and nmetering conductors at each end. Provide factory
installed, white, plastic tubing, heat stanmped with black bl ock type
letters on factory-installed wiring. On field-installed wiring, provide
white, preprinted, polyvinyl chloride (PVC) sleeves, heat stanped with

bl ack bl ock type letters. Provide a single letter or number on each
sleeve, elliptically shaped to securely grip the wire, and keyed to ensure
alignment with adjacent sleeves. Provide specific wire nmarkings using the
appropriate conbination of individual sleeves. Indicate on each wire

mar ker the device or equi pnent, including specific term nal nunber to
which the renote end of the wire is attached.

SECTION 26 13 32 Page 28



2.2.3.10 Surge Arresters

Provide plug-in type surge arrestors, rated [[3][6][9][10][212][15]] ]
kV] as indicated on the drawi ngs, fully shielded, dead-front,
net al - oxi de-vari stor type

2.2.3.11 Control Wring

The switchgear control wiring nust be type SIS No. 2.1 mm squared 14 AWC
copper minimum except where larger size wire is required.

2.2.3.12 Groundi ng Resi stor

The neutral grounding resistor assenbly nust conmply with | EEE 32. The
assenbly neets the foll ow ng:

a. The resistor elenent nust be [stainless steel][cast-iron] and rated
[ ] anperes for a [10-second][one-ninute][ 10-m nutes][extended
tinme] duty.

b. The resistor nmust be installed in an al unm ni zed screened or expanded
gal vani zed steel enclosure of the personnel safety type and is
provi ded with supports and nounti ng hardware. The encl osure,
i ncl udi ng screening and support framing, nust have two finish coats
appl i ed over a prepared substrate. The color of the finish coats are
the sane as the color of the associated transforner.

c. A stress-relief term nator must be provided and arranged to pernmit the

proper term nation of the No. | ] mm squared | ] AVWG

[ 1[5]1[15] kV shielded transforner neutral cable entering the
enclosure [fromthe [bottoni[top]] [as recomrended by the

manuf acturer]. |If the terminal bushing is external to the encl osure,

t he bushing and term nal provisions are enclosed by a solid neta

cabl e box equi pped with conduit fittings correctly sized for the
conduit required. An approved type and size of terminal lug nust also
be provided and arranged for the field term nation of the No. 107 mm
squared 4/ 0 AWC bare copper groundi ng cable entering the enclosure
fromthe bottom

d. One current transformer conform ng must be provided and housed in the
resi stor enclosure. The current transforner ratio is shown.

2.2. 4 Desi gn Requi renents
a. Design equi pment enclosure in accordance with seisnic requirenents.
b. Design switchgear to accommpdate entrance of cabl es where indicated.
2.2.5 Per f or mance Requi renents
a. Factory testing in accordance with the | atest ANSI standards.

b. Factory test results docunentation
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2.

2.

3 [ ASSEMBLY] [ FABRI CATI ON]
3.1 Manuf acturer's Nanepl ate

Provi de a nanmepl ate on each item of equi pnent bearing the manufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous place; the naneplate of the distributing agent is not
acceptable. This naneplate and nmethod of attachnent may be the

manuf acturer's standard if it contains the required information

.3.2 Fiel d Fabricated Namepl at es

ASTM D709. Provide | aninated plastic naneplates for each sw tchgear
equi prent encl osure, relay, switch, and device; as specified in this
section or as indicated on the drawings. Ildentify on each nanepl ate

i nscription the function and, when applicable, the position. Provide
nanepl ates of mnelam ne plastic, 3 nr 0.125 inch thick, white with

[ bl ack] [ ] center core.[ Provide red |am nated plastic |abel with
white center core where indicated.] Provide nmatte finish surface.
Provi de square corners. Accurately align lettering and engrave into the
core. Provide naneplates with mninmmsize off 25 nmby 65 mr 1 by 2.5
inches. Provide lettering that is a mninmumof 6.35 mr 0.25 inch high
normal bl ock style.

.3.3 Factory Assenbly

Instruction manual and drawi ngs for field assenbly.

.3.4 Shop Fabrication

Install switchgear fully tested at factory.

.3.5 Fi ni shes

Ful ly assenbl ed switchgear is paint coated, and protected from environnent
for shipping to site

.4 EQU PMENT

a. Provide a list of proposed equi pnent includi ng nodel nunbers,
description of breakers, current transforners, voltage transformers,
fuses, relays, control swi tches, and other devices.

b. Provide a list of special equiprment required for operation and
mai nt enance of swi tchgear

.5 COVPONENTS

a. Provide conplete wiring diagrans or wiring |lists showi ng connections
of conmponent devi ces and equi pnent.

b. Attach Data Sheets that specify nmajor conponents and accessories to be
provided with clear identification marking.

.6 ACCESSORI ES

Provide a list of instruments and accessories supplied, listing
manuf acturer, nodel nunber, operating ranges, and equi prent tag numnbers.
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2.

2.

2.

7  TESTS, | NSPECTI ONS, AND VERI FI CATI ONS
7.1 Swi t chgear Design and Production Tests

Furni sh reports which include results of routine and production tests
perfornmed according to | EEE C37.74[, |EC 62271-103][ and | EEE C37. 60[

| EC 62271-111]]. Perform manufacturer certified production test reports
on each switchgear assenbly to ensure that design perfornance is

mai nt ai ned i n production

The Government reserves the right to witness tests. Provide equi pnent
test schedules for tests to be perforned at the nanufacturer's test
facility. Submt required test schedule and |ocation and notify the
Contracting Oficer 30 cal endar days before schedul ed test date. Notify
Contracting Oficer 15 cal endar days in advance of changes to schedul ed
dat e.

a. Performproduction tests on each circuit breaker housing for this
Project, conmplying with | EEE C37. 09.

(1) Perform nechani cal operation tests to ensure proper functioning
of operating mechani sm rmechanical interlocks.

(2) Verify that control wiring is correct by verifying continuity.
Perform el ectrical operation of relays and devices to ensure they
function properly and in the intended sequence.

(3) Performthe control wiring dielectric test at 1500 V for one
m nut e.

(4) Performthe dielectric test on prinary and secondary circuits.

b. Perform production tests, on each circuit breaker supplied for this
Project, complying with | EEE C37. 09.

(1) Perform nechani cal operation tests to ensure proper functioning
of the circuit breaker

(2) Verify that control wiring is correct by verifying continuity.
Perform el ectrical operation of relays and devices to ensure they
function properly and in the intended sequence. Qperate the
circuit breakers over the range of mnimumto nmaxi nrum of the
control voltage

(3) Performthe control wiring dielectric test at 1500 V for one
m nut e.

7.2 Cybersecurity Equi prent Certification
Furnish a certification that control systens are designed and tested in

accordance with Section 25 05 11 CYBERSECURI TY FOR FACI LI TY- RELATED
CONTROL SYSTEMS, and by individual Service Inplenmentation Policy.

. 7.3 Swi tchgear Confornmity to Design Tests

| EEE C37.20.2A, | EEE C37.20.3, or |EEE C37.20.9 as applicable. Furnish
docunent ati on showi ng the results of routine tests on a product of the
same series and rating as that provided by this specification. Required
tests are as foll ows:
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a. Design Tests:
(1) Dielectric test.
(2) Resistance test of the main bus.
(3) Pressure check of gas-filled conpartnents.
(4) Auxiliary devices test.
(5) Wring verification
(6) Rated continuous current test.
(7) Short-circuit current withstand tests.
(8) Mechani cal endurance tests.
(9) Rain test for outdoor MV switchgear
2.8 COCRDI NATED PONER SYSTEM PROTECTI ON

Provi de a power system study as specified in Section 26 05 73 POMNER SYSTEM
STUDI ES .

2.9 SERVI CE ENTRANCE AVAI LABLE FAULT CURRENT LABEL
Provi de | abel on exterior of swi tchgear used as service equi prment |isting
t he maxi mum avail able fault current at that location. Include on the
| abel the date that the fault cal culation was perforned and the contact
i nfornmation for the organi zation that conpleted the calculation. Locate
this sel f-adhesive warning | abel on the outside of the sw tchgear
Provi de | abel format as indicated.

2.10 M M C BUS LABELI NG

Provide a mimc bus on the front of the equi pment to diagramatically show
the internal bus structure of the |ineup

PART 3 EXECUTI ON
3.1 EXAM NATI ON
a. Verify Site conditions are acceptable for switchgear installation

b. Inspect all surfaces of switchgear for dents or defects in
manuf acturing or shi pping.

c. Mnufacturer to provide detailed storage, installation and handli ng
i nstructions.

c. Provide manufacturer's field service representative to performwring
i nterconnecti ons between shipping splits.

d. Provide nanufacturer's field service representative for technica

direction and field comm ssioning services. Relays are progranmed in
the factory using settings furni shed by Engi neer or Oaner.
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.2 PREPARATI ON

a. Ship switchgear for installation as conpletely assenbl ed as
practicabl e.

b. Where switchgear is installed in separate building ship enclosure as
conplete as practicable with switchgear and conponents installed
i nside for ease of installation in field.

c. |If shipping splits are required, clearly identify connections between
splits for enclosure circuits and swi tchgear splits.

d. Provide junction and terninal boxes at each connection point.
. 2.1 Protection

a. Cover equi pnent and accessories and protect from damage during
shi prment .

b. Acceptable shipping materials used for protecting equi pnent when
manuf acturer's recommended storage procedures are mmintained.

. 2.2 Surface Preparation
Cl ean shot blasted factory coated swi tchgear enclosure as specified.
.3 | NSTALLATI ON

Conformto | EEE C2, NFPA 70, storage, anchor provisions, O&M nmanual s, and
to the requirenents specified herein

.4 APPLI CATI ON
4.1 G oundi ng

NFPA 70 and | EEE C2, except provide grounds and grounding systens with a
resistance to solid earth ground not exceeding [25]] ] ohns. Wen
work, in addition to that indicated or specified, is directed to obtain
t he specified ground resistance, the provision of the Contract covering
"Changes" applies.

.4.1.1 Groundi ng El ectrodes

Provi de driven ground rods as specified[ in Section 33 71 02 UNDERGROUND
ELECTRI CAL DI STRIBUTION][ at each corner of sw tchgear pad][ as indicated].

.4.1.2 Swi t chgear G oundi ng

Connect 107 nm squared 4/ 0 AWC bare copper conductor ground ring, not |ess
than 600 nm 24 inches bel ow grade, to the upper end of the ground rods by
exot hernmi c wel ds or conpression connectors. Provide 107 mm squared 4/ 0 AWG

bare copper conductors connecting the sw tchgear grounding provisions to
two different ground rods.

.4.1.3  Connections
Make joints in grounding conductors and ground ring by exothernmic weld or

conpressi on connector. Install exotherm c welds and conpression
connectors as specified in Section 33 71 02 UNDERGROUND ELECTRI CAL
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DI STRI BUTI ON
3.4.1.4 Groundi ng and Bondi ng Equi prrent

UL 467, except as indicated or specified otherw se.
3.4.2 Speci al Techni que

VWhen appl i cabl e.
3.4.3 Interface with G her Products

3.4.3.1 Foundati on for Equi pnent and Assenblies
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NOTE: Provide details for nmounting equi pnent on
foundat i on.
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Provi de foundation for supporting equi pnrent and assenbli es.
[3.4.3.2 Exterior Location

Mount switchgear on concrete foundation slab. Provide slab of adequate
size to project at |east 200 mr 8 i nches beyond equi pnent.[ Slab nust be
of adequate size to project at |east 200 nmr 8 i nches beyond equi pnent,
except that front of slab nmust be |large enough to serve as a platform]
Provi de conduit turnups and cabl e entrance space required by the equi pnent
to be nounted][ and as indicated]. Seal voids around conduit openings in
slab with water- and oil -resistant caul king or sealant. Cut off and
install bushings on conduits 75 nmm 3 i nches above slab surface. Concrete
work nust be as specified in Section 03 30 00 CAST-1 N PLACE CONCRETE

1[3.4.3.3 Interior Location
Mount switchgear on concrete slab. Unless Oherw se indicated, the slab
nust be at |east 100 mr 4 inches thick. Top of concrete slab nust be
approxi nately 100 mr 4 inches above finished floor. Edges above fl oor
must have 15 nmmr 1/2 inch chanfer. Slab nust be of adequate size to
project at |east 200 nr 8 inches beyond the equi pnent. Concrete work nust
be as specified in Section 03 30 00 CAST-I N PLACE CONCRETE.

13.4.4 Tol erances

Performin accordance with the manufacturer's recommendati ons, NFPA 70B
NETA ATS, and referenced ANSI standards.

Include the follow ng visual and mechanical inspections and el ectrica
tests, performed in accordance with NETA ATS.

3.5 FI ELD QUALI TY CONTRCL

3.5.1 Tests
Submit Required Settings of breakers to the Contracting Oficer after
approval of switchgear and at | east 30 days in advance of their

requi renent.

Performin accordance with the manufacturer's recommendati ons, NFPA 70B
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NETA ATS and referenced ANSI standards. The [ ] Division, Naval
Facilities Engineering SytenmsConmand will witness fornmal tests after
receipt of witten certification that prelimnary tests have been
conpl eted and that systemis ready for final test and inspection

Include the follow ng visual and mechanical inspections and el ectrica
tests, performed in accordance with NETA ATS.

a. Performcontact-resistance tests.

b. Trip fault interrupters by operation of overcurrent control and renote
trip.

c. Performinsulation-resistance tests.

d. Performan over-potential test on each switched way pole with the
switched way in the open position in accordance with the
manuf acturer's instructions.

e. Set fault interrupter overcurrent control in accordance with
CGovernment provided settings. Request settings from Governnent, in
witing, a mnimmof 30 days prior to scheduling electrical tests.

.5.2 I nspection - Medium Vol tage Vacuum Circuit Breakers

a. Visual and Mechani cal | nspection

(1) Conpare equi pnent nameplate information with specifications and
approved shop draw ngs.

(2) Inspect physical and nechani cal condition

(3) Check for proper anchorage, alignment, required area cl earances,
and groundi ng.

(4) Perform nechani cal operational tests in accordance with
manuf acturer's instructions.

(5) Confirmcorrect application of manufacturer's reconmended
[ ubricants.

(6) Verify that insulating SF6 gas pressure or dielectric fluid |evel
is correct.

(7) Inspect all doors, panels, and sections for paint, dents,
scratches, fit, and m ssing hardware.

(8) Verify that[ fuse and] circuit breaker sizes and types correspond
to approved shop draw ngs.

(9) Verify that current and potential transforner ratios correspond
to approved shop draw ngs.

(10) Verify tightness of accessible bolted connections by calibrated
torque-w ench nethod. Thernographic survey is required.

(11) Inspect all indicating devices for proper operation

(12) Confirmcorrect operation and sequencing of electrical and
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nmechani cal interlock systens for proper operation and sequenci ng.
(13) dean switchgear

(14) Inspect insulators for evidence of physical danage or
cont am nat ed surfaces.

(15) Verify correct barrier[ and shutter] installation[ and
operation].

(16) Exercise all active conponents.

(17) Inspect all nechanical indicating devices operational tests in
accordance with manufacturer's instructions for correct operation

(18) Verify that vents are clear

(19) Test operation, alignnment, and penetration of instrunent
transformer wthdrawal disconnects.

(20) Inspect control power transforners.

(21) Record as-found and as-left operation readi ngs.

El ectrical Tests

(1) Performinsulation-resistance tests for one m nute on each pol e,
phase-t o- phase and phase-to ground with switch closed, and across
each open pole. Apply voltage according to manufacturer's

published data, in the absence of nanufacturer's published data,
conply with NETA ATS, Table 100.1. Insulation-resistance val ues

nmust be according to manufacturer's published data. |In the
absence of manufacturer's published data, conmply with NETA ATS,
Tabl e 100.1. Investigate and correct values of insulation

resi stance less than this table or manufacturer's
recommendations. Dielectric-wthstand-voltage tests nust not
proceed until insulation-resistance |evels are raised above
m ni mum val ues.

(2) Performoverpotential tests.
(3) Performcontrol wring performance test.

(4) Verify correct operation of any auxiliary features, such as
electrical close and trip operation, trip-free operation, and
anti-punp function. Auxiliary features nmust operate according to
manuf acturer's published data.

(5) Trip circuit breaker by operation of each protective device.
Reset trip |l ogs and indicators.

(6) Performa dielectric-w thstand-voltage test according to
manuf acturer's published data. |f no evidence of distress or
insulation failure is observed by the end of the total tine of
vol tage application during the dielectric-wthstand-voltage test,
the test specinen is considered to have passed the test.

(7) Verify operation of heaters.
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3.5.2.1 I nstrunent Transformers

a.

3. 5.

2.

Vi sual and Mechani cal |nspection

(1) Conpare equi pnent namepl ate data with specificati ons and approved
shop drawi ngs.

(2) Inspect physical and nechani cal condition
(3) Verify correct connection

(4) Verify that adequate clearances exist between primry and
secondary circuit.

(5) Verify tightness of accessible bolted electrical connections by
cal i brated torque-wench nethod. Thernographic survey is required.

(6) Verify that all required grounding and shorting connections
provi de good contact.

(7) Verify correct operation of transforner with drawout mechani sm
and groundi ng operation

(8) Verify correct prinmary and secondary fuse sizes for potentia
transf or mers.

El ectrical Tests - Current Transformers
(1) Performinsulation-resistance tests.
(2) Performpolarity tests.

(3) Performratio-verification tests.

(4) \Wen applicable, performinsulation resistance and dielectric
wi thstand tests on the primary wi nding with secondary grounded.

(5) CAUTION. Changes of connection, insertion, and renoval of
instruments, relays, and nmeters must be performed systematically
that the secondary circuits of energized current transformers are
not opened monentarily.

El ectrical Tests - Voltage (Potential) Transforners

(1) Performinsul ation-resistance tests.

(2) Performa polarity test on each transformer to verify the
polarity marks or Hl - X1 rel ationships as applicable.

(3) Performa turns ratio test on all tap positions, if applicale.
2 Groundi ng System
Vi sual and Mechani cal | nspection

(1) Inspect ground systemfor conpliance with Contract plans and
speci fications.

El ectrical Tests
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(1) Perform ground-i npedance nmeasurenents utilizing the
fall-of-potential method. On systens consisting of interconnected
ground rods, performtests after interconnections are conplete.

On systens consisting of a single ground rod performtests before
any wire is connected. Take neasurenents in normally dry weat her,
not |less than 48 hours after rainfall. Use a portable ground

resi stance tester in accordance with manufacturer's instructions
to test each ground or group of grounds. Use an instrument

equi pped with a nmeter reading directly in ohms or fractions
thereof to indicate the ground value of the ground rod or
groundi ng systens under test.

(2) Submt the nmeasured ground resistance of each ground rod and
groundi ng system indicating the location of the rod and groundi ng
system Include the test method and test setup (i.e., pin
| ocation) used to determ ne ground resistance and soil conditions
at the time the neasurenents were made

3.5.2.3 Protective Rel ays

Protective relays nust be visually and nechanically inspected, adjusted,
tested, and calibrated in accordance with the manufacturer's published
instructions. Tests nust include pick-up, timng, contact action
restraint, to ensure proper calibration and operation. Relay settings
nmust be inplenented in accordance with the settings[ provided by the
CGovernment][ in accordance with the approved overcurrent protective device
coordi nation study]. Relay contacts rmust be electrically operated to
verify that the proper breakers and alarnms initiate.

3.5.2.4 Cybersecurity Installation Certification

Furnish a certification that control systens are installed in accordance
with Section 25 05 11 CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS
requi red by individual Service |Inplenentation Policy.

3.5.3 Manuf acturer Field Service
Schedul e training with Omer with at |east three weeks advance notice.

Upon conpl eti on of acceptance checks, settings, and tests, the
Manuf act urer nust show by denonstration in service that circuits and
devices are in good operating condition and properly perforning the

i ntended function. GCircuit breakers nust be tripped by operation of each
protective device. Test nmust require each itemto performits function
not less than three times. As an exception to requirenents stated

el sewhere in the Contract, notify the Contracting O ficer [5][10] working
days in advance of the dates and tinmes for checks, settings, and tests[,
to allow the Contracting Oficer to notify NAVFAC SE Code 0742; Electrical
Engi neering Division and Code 162; Director, Wilities Engi neering

Di vi si on].

-- End of Section --
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