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SECTION 26 12 19.10

THREE- PHASE PAD- MOUNTED TRANSFORMERS
11/ 09
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NOTE: This guide specification covers three-phase
pad- mounted transforners of the dead-front and
live-front types for exterior applications.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
i nsert appropriate information.

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

Comrent s and suggestion on this specification are

wel cone and shoul d be directed to the technica
proponent of the specification. A listing of
Techni cal Proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR)
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NOTE: Use pad-nmounted transforners (properly
protected with bayonet type, oil-inmmersed, expulsion
fuses in series with oil-imersed, partial-range,
current-limting fuses) for kVA ratings up to and

i ncludi ng 1500 kVA on 5 kV systens and for kVA
ratings up to and includi ng 2500 kVA on 15, 25, and
35 kV systens.

For vol tages above 35 kV and in ratings above those
previously indicated, this specification requires
significant nodifications and additiona
specification sections may need to be added on the
proj ect.
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The use of pad-nmounted transfornmers with secondary
currents exceedi ng 3000 anperes is discouraged due
to the size and quantity of secondary conductors.
Therefore, transforners above 1000 kVA serving

208Y/ 120 volt loads and transforners above 2500 kVA
serving 480Y/ 277 volt |oads should be in a secondary
unit substation configuration

Avail able fault current |evel and arc-flash energy
becone extrenely hazardous at the | arger kVA size
transforners. Designer should consider these
paraneters and evaluate nultiple service points.
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NOTE: This specification incorporates a "reduced
shop drawi ng submittal process" for listed

manuf acturers who previously satisfied reduced shop
drawi ng submittal process requirenents. This

speci fication al so includes unique routine and ot her
test requirements, transforner |oss certificate,
transfornmer test schedule, and field quality control
acceptance tests and reports. The preparing
activity, NAVFAC Atlantic, has significant
experience and technical expertise in these areas.

I f Reach-back support is desired, the technica
representative (electrical engineer) editing this
docunent for a specific project nmust contact the
NAVFAC Atlantic Capital |Inprovenents Electrica

Engi neering (Code CIEE) O fice for consultation
during the design stage of the project. A listing
of the technical proponents, including their

organi zati on designation and tel ephone nunber, is on
the Internet.

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

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Use the follow ng rel ated guide
specifications for power distribution equipnent:
--Section 26 08 00 APPARATUS | NSPECTI ON AND TESTI NG
--Section 26 11 13.00 20 PRI MARY UNI T SUBSTATI ONS
--Section 26 11 16 SECONDARY UNI T SUBSTATI ONS
--Section 26 12 19. 20 SI NGLE- PHASE PAD- MOUNTED
TRANSFORMERS

--Section 26 13 00.00 20 SF6 | NSULATED PAD- MOUNTED
SW TCHGEAR

--Section 26 23 00 SW TCHBOARDS AND SW TCHGEAR
--Section 33 71 01 OVERHEAD TRANSM SSI ON AND

DI STRI BUTI ON

Do not use the follow ng rel ated guide
specifications except for Arny Cvil Wrks
projects. They have not been unified.

--Section 26 11 14.00 10 MAIN ELECTRI C SUPPLY
STATI ON AND SUBSTATI ON

--Section 26 28 00.00 10 MOTOR CONTROL CENTERS
SW TCHBOARDS AND PANELBOARDS

--Section 26 22 00.00 10 480-VOLT STATI ON SERVI CE
SW TCHGEAR AND TRANSFORMERS
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NOTE: This section utilizes the follow ng Aut oCAD
files (details) which are available in nmetric (SI)
and U. S. Customary (IP) system di nensions. Use the
files to devel op project specific draw ngs.

File Name Description

PADVDEL Three Phase, Ungrounded or Single
Grounded Prinary System - with Surge
Arresters

PADIVDE2 Three Phase, Ungrounded or Single
Grounded Prinary System - w thout Surge
Arresters

PADNVDE3 Three Phase, Miulti-Gounded Primary
System (Del ta-We) - with Surge
Arresters

PADNVDE4 Three Phase, Miulti-Gounded Prinmary
System (Del ta-We) - without Surge
Arresters

PADNVDES Three Phase, Miulti-Gounded Primary
System (We-We) - with Surge Arresters

PADNVDEG Three Phase, Miulti-Gounded Primary
System (We-We) - without Surge
Arresters

ARCFLASH Arc Fl ash Warni ng Label

TO DOMLCAD TRANSFORMER DETAI LS

G to

http://ww. wbdg. or g/ ccb/ browse cat . php?0=78&c=232,

Sel ect the appropriate CADD Electrical .ZIP file(s)
and extract the desired details.

Do not include |ist of details, or details

t hensel ves, in project specifications. Insert the
appropriate details on drawi ngs and nodify optional
and blank itens. |f special features are required,

do not nodify details, but indicate these changes as
notes below t he detail.
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NOTE: The followi ng information shall be shown on
t he project draw ngs:

1. Single-line diagram showi ng pad- nount ed
transformer connectors, inserts, surge arresters,
swi tches, fuses, current transforners with ratings,
and neters as applicable.
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2. Grounding plan.

3. Type and nunber of cables, and size of
conductors for each power circuit.

4., Transformer primary and secondary voltages.
(Use | EEE C57.12.00, Table 12, "Designation of

vol tage ratings of three-phase w ndings (schematic
representation)".) State the primary voltage
(nomnal) actually in service and not the voltage
cl ass.

5. Special conditions, such as altitude,
tenperature and hum dity; exposure to funes, vapors,
dust, and gases; and seisnic requirenents.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

PART 1 GENERAL

1.

1 REFERENCES

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

ACl | NTERNATI ONAL (ACl)

ACl 318M (2008; Errata 2008; Errata 2009; Errata
2010) Buil di ng Code Requirenents for
Structural Concrete & Comentary

ASTM | NTERNATI ONAL ( ASTM

ASTM A 167 (1999; R 2009) Standard Specification for
Stai nl ess and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM C 260 (2006) Standard Specification for
Ai r-Entraining Adm xtures for Concrete

ASTM D 117 (2002) Standard Guide for Sanpling, Test
Met hods, Specifications and Cui de for
El ectrical Insulating GQls of Petrol eum

Oigin

ASTM D 1535 (2008) Specifying Color by the Minsell
System

ASTM D 3487 (2009) Standard Specification for M neral

Insulating G| Used in Electrical Apparatus
ASTM D 877 (2002; R 2007) Standard Test Method for

Di el ectric Breakdown Vol tage of Insulating

Li qui ds Using Di sk El ectrodes

ASTM D 92 (2005a) Standard Test Method for Flash and
Fire Points by C evel and Qpen Cup Tester
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ASTM D 97 (2009) Pour Point of Petrol eum Products
FM GLOBAL (FM

FM APP GUI DE (updat ed on-1ine) Approval Cuide
htt p: // ww. approval gui de. coml CC_host/ pages/ publ i ¢/ cust on

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

| EEE 100 (2000; Archived) The Authoritative
Dictionary of |EEE Standards Terns

| EEE 386 (2006) Standard for Separable Insulated
Connector Systens for Power Distribution
Systens Above 600V

| EEE C2 (2007; TIA 2007-1; TIA 2007-2; TIA 2007-3;
TI A 2007-4; TIA 2007-5; Errata 2006-1;
Errata 2007-2; Errata 2009-3 ) Nati onal
El ectrical Safety Code

| EEE C37. 47 (2000) Standard for Hi gh Voltage
Current-Limting Type Distribution C ass
Fuses and Fuse Di sconnecting Sw tches

| EEE C37.90 (2005) Standard for Relays and Rel ay
Systenms Associated Wth Electric Power
Appar at us

| EEE C57. 109 (1993; R 2000) Cuide for Liquid-Imrersed

Transformer Through-Faul t-Current Duration

| EEE C57.12.00 (2006) Standard General Requirenents for
Li qui d-I nmersed Distribution, Power, and
Regul ati ng Transforners

| EEE C57.12.28 (2005) Standard for Pad-Munted Equi prment
- Enclosure Integrity

| EEE C57.12. 29 (2005) Standard for Pad-Mounted Equi pnent
- Enclosure Integrity for Coastal
Envi ronment s

| EEE C57.12. 34 (2009) Standard for Requirenments for
Pad- Mount ed, Conpart nmental - Type,
Sel f - Cool ed, Three-Phase Distribution
Transforners, 5 MVA and Snal l er; High
Vol tage, 34.5 kV Noni nal System Voltage
and Bel ow; Low Vol tage, 15 kV Noni nal
System Vol t age and Bel ow

| EEE C57.12.90 (2006; INT 1-2009) Standard Test Code for
Li qui d-1 nmersed Distribution, Power, and
Regul ating Transforners

| EEE C57. 13 (2008) Standard Requirenents for
I nstrunent Transforners

| EEE C57.98 (1993; Errata 1998; R 1999) Cuide for
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Transfornmer |nmpul se Tests

| EEE C62. 11 (2005; Amd 1 2008) Standard for
Met al - Oxi de Surge Arresters for
Alternating Current Power Circuits (>1kV)

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)

NETA ATS (2009) Standard for Acceptance Testing
Specifications for Electrical Power
Equi prent and Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

ANSI Cl12.1 (2008) Electric Meters Code for
El ectricity Metering

ANSI Cl12.7 (2005) Requirenents for Watthour Meter
Socket s

NEVA LI 1 (1998) Industrial Lam nating Thernosetting
Product s

NEMA/ ANSI Cl12. 10 (2004) Physical Aspects of Watthour Meters

- Saf ety Standards
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2008; TIA 08-1) National Electrical Code
ORGANI SATI ON FOR ECONOM C CO OPERATI ON AND DEVELOPMENT ( OECD)
OECD Test 203 (1992) Fish Acute Toxicity Test
U. S. ENVI RONMVENTAL PROTECTI ON AGENCY ( EPA)
EPA 712- C-98-075 (1996) Fate, Transport and Transformation
Test Cuidelines - OPPTS 835.3100- "Aerobic
Aquati c Bi odegradati on"
EPA 821-R-02-012 (2002) Methods for Measuring the Acute
Toxicity of Effluents and Receiving Waters
to Freshwater and Marine O gani sns

U.S. NATI ONAL ARCHI VES AND RECCRDS ADM NI STRATI ON ( NARA)

10 CFR 431 Energy Efficiency Programfor Certain
Commercial and I ndustrial Equi pnent

UNDERWRI TERS LABORATORI ES (UL)
UL 467 (2007) G oundi ng and Bondi ng Equi pnent

1.2 RELATED REQUI REMENTS

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Include Section 26 08 00 APPARATUS | NSPECTI ON
AND TESTING on all projects involving nedium voltage
and specialized power distribution equipnent.
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Section 26 08 00 APPARATUS | NSPECTI ON AND TESTI NG applies to this section,
with the additions and nodifications specified herein.

1.3 DEFI NI TI ONS

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

1.4 SUBM TTALS
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NOTE: Submittals nust be limted to those necessary
for adequate quality control. The inportance of an
itemin the project should be one of the prinary
factors in determining if a submittal for the item
shoul d be required.

A “G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

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

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

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

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Governnment.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Pad-mounted transformer drawings[; Cl[; G [___ 11

SD- 03 Product Data
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]

Pad-mounted transforners[; C[; G [___ 11
Subnmittal shall include manufacturer's information for each
conponent, device, insulating fluid, and accessory provided wth
t he transforner.

SD-06 Test Reports
Acceptance checks and tests[; CG[; G [___ 11

Submittal shall include acceptance criteria and limts for each
test in accordance with NETA ATS "Test Val ues".

SD-07 Certificates
Transforner Efficiencies[; C[; G [___ 11
Submit certification, including supporting calculations, fromthe
manuf acturer indicating conformance with the paragraph entitled
"Specified Transformer Efficiencies.”
Transforner Losses[; C[; G [
In addition, subnmit certification fromthe manufacturer indicating
conformance with the paragraph entitled "Specified Transforner
Losses. "
SD- 09 Manufacturer's Field Reports
Pad- mount ed transfornmer design tests[; C[; G [
Pad- mount ed transformerrouti ne and other tests[; C[; G [___ 11
SD-10 Operation and Mi ntenance Data
Transforner(s), Data Package 5[; Cl[; G [___ 11

Submit operation and mai ntenance data in accordance with Section
01 78 23 OPERATI ON AND MAI NTENANCE DATA and as specified herein.

SD-11 Cl oseout Submittals
Transforner test schedule[; C[; G |

Submit report of test results as specified by paragraph entitled
"Field Quality Control."

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

NOTE: Include the bracketed opti on when reach-back
support has been coordinated with NAVFAC Atl antic
per the 3rd introductory Technical Note. Add
appropriate infornmation in Section 01 33 00

SUBM TTAL PROCEDURES to coordinate with the special
requirenents.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R
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[1.4.1 Governnment Submittal Review

[ Code CIEE, NAVFAC Atlantic, Naval Facilities Engineering Conmand][__ ]
will review and approve all submittals in this section requiring Governnent
approval .

11.4.2 Reduced Subnittal Requirements

1

1

Transformers designed and manufactured by ABB in Jefferson City, MO by
Cooper Power Systens in Waukesha, W; by ERMCO in Dyersburg, TN, or by
Howard I ndustries in Laurel, MS need not subnit the entire submitta
package requirenents of this contract. |Instead, the followi ng itens shal
be subnitted:

a. Acertification, signed by the manufacturer, stating that the technica
requirenents of this specification shall be net.

b. An outline drawing of the transformer with devices identified
(paragraph entitled "Pad- Mounted Transfornmer Draw ngs", itema).

c. ANSI naneplate data of the transformer (paragraph entitled "Pad-Munted
Transformer Draw ngs", itemb)

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

NOTE: The designer is responsible for providing
proper settings for secondary over-current device(s)
to ensure proper protection of equipnment and

coordi nation with transforner high side fuses
Include the follow ng option for transfornmers
serving secondary over-current devices containing

adj ustabl e trips.
EE IR R I Sk S S I S I S R R R Rk I Sk kS I R R Ik S S I Sk I R Sk A O

d. Manufacturer's published tinme-current curves (properly overlaid on one
full size logarithm c paper) of the transfornmer high side fuses

(paragraph entitled "Pad- Mounted Transforner Draw ngs", iteme) with
transformer danmage curve, inrush curve, and thru fault current
i ndi cat ed.

e. Routine and other tests (in PART 2, see paragraph entitled "Source
Quality Control", subparagraph entitled "Routine and O her Tests"),
shal | be conducted by the manufacturer and nay be witnessed by the
government. Provide transfornmer test schedule required by subnitta
item"SD-11 O oseout Submittals". Provide certified copies of the
tests.

f. Provide acceptance test reports required by submttal item"SD 06 Test
Reports".

g. Provide operation and mai ntenance nmanual s required by submittal item
"SD- 10 Operation and Mai ntenance Data".

5 QUALI TY ASSURANCE
5.1 Pad- Mount ed Transforner Draw ngs
Drawi ngs shall indicate, but not be limted to the foll ow ng:

a. An outline dranwing, with front, top, and side views.
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b. ANSI namepl ate dat a.

c. Elenentary diagrans and wiring diagrans with termnals identified of
watt hour nmeter and current transforners.

d. One-line diagram including switch(es), current transformers, neters,
and fuses.

e. Manufacturer's published tinme-current curves (on full size logarithmc
paper) of the transfornmer high side fuses.

.5.2 Regul at ory Requi renents

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "shoul d" wherever it appears. |Interpret references in
these publications to the "authority having jurisdiction," or words of
simlar meaning, to nmean the Contracting Oficer. Equipnent, materials,
installation, and workmanship shall be in accordance with the nandatory and
advi sory provisions of NFPA 70 unless nore stringent requirements are
specified or indicated.

.5.3 St andard Products

Provide material s and equi pment that are products of manufacturers

regul arly engaged in the production of such products which are of equa
materi al, design and workmanshi p. Products shall have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year
period shall include applications of equipnment and materials under simlar
circunstances and of simlar size. The product shall have been on sale on
the commercial market through advertisenents, manufacturers' catal ogs, or
brochures during the 2-year period. Were two or nore itens of the sane
class of equipnent are required, these itens shall be products of a single
manuf acturer; however, the conponent parts of the item need not be the
products of the same manufacturer unless stated in this section.

.5.3.1 Alternative Qualifications

Products having |l ess than a 2-year field service record will be acceptable
if acertified record of satisfactory field operation for not |ess than
6000 hours, exclusive of the manufacturers' factory or |aboratory tests, is
f ur ni shed.

.5.3.2 Mat eri al and Equi pnent Manuf acturing Date

Products manufactured nore than 3 years prior to date of delivery to site
shal | not be used, unless specified otherw se.

.6 MAI NTENANCE
.6.1 Additions to Operation and Mi ntenance Data

In addition to requirenments of Data Package 5, include the follow ng on the
actual transforner(s) provided:

a. An instruction manual with pertinent items and information highlighted

b. An outline drawing, front, top, and side views

SECTION 26 12 19.10 Page 12



c. Prices for spare parts and supply li st

d. Routine and field acceptance test reports

e. Fuse curves for primary fuses

f. Information on watthour demand neter, CT's, and fuse bl ock
g. Actual nanepl ate diagram

h. Date of purchase

.7 WARRANTY

The equi pnent itens shall be supported by service organi zati ons which are
reasonably convenient to the equi pnent installation in order to render
satisfactory service to the equi pment on a regul ar and energency basis
during the warranty period of the contract.

PART 2 PRODUCTS

2.

2.

2.

1 PRCDUCT COCRDI NATI ON

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Select the appropriate sections. For Navy
projects with underground el ectrical work, use

33 71 02.00 20, UNDERGROUND ELECTRI CAL

DI STRI BUTI ON. For Arny projects w th underground
el ectrical work, use 33 70 02.00 10, ELECTRI CAL
DI STRI BUTI ON SYSTEM  UNDERGROUND.

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

Products and materials not considered to be pad-nounted transfornmers and
rel ated accessories are specified in[ Section 33 71 01 OVERHEAD
TRANSM SSI ON AND DI STRIBUTION, ][ Section 33 71 02.00 20 UNDERGROUND
ELECTRI CAL DI STRIBUTI ON, ][ Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM ] [
and][ Section 33 70 02.00 10 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND] .

2 THREE- PHASE PAD- MOUNTED TRANSFORMERS

R S I b Sk S S I R S I R R S I R S I
NOTE: Use dead-front transformers unless avail able
system fault current exceeds equi prent ratings. |If
live-front transfornmers are required, their use
shal | be approved by the Authority Having
Jurisdiction.

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

| EEE C57.12.34, |EEE C57.12.28 and as specified herein.

2.1 Conpartnents

The high- and | owvoltage conpartnments shall be separated by stee
isolating barriers extending the full height and depth of the conpartnents.
Conpartnent doors: hinged lift-off type with stop in open position and

t hree- poi nt 1 at chi ng.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Current policy is to use oil-inmersed fuses
in series with current Iimting fuses to achieve
better protection and obtain life cycle cost
benefits.

Do not provide standoff bushings unless this
transforner is the only dead-front transformer on
the base. The Public Wrks Department normally
carries standoff bushings in their vehicles.
Provi de protective caps when providing standoff
bushi ngs and to cover unused bushing well inserts
when not providing surge arresters.

NOTE: For systens with a fault capability greater
than 10, 000 anps, for applications utilizing |oop
feed | oad-break switches, or when the prinmary cable
size is greater than No. 4/0 AW5 use 600A separable
i nsul at ed dead- break connectors.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

2.2.1.1 Hi gh Vol t age, Dead- Front

Hi gh-vol tage conpartnent shall contain the inconming |ine, insulated

hi gh-vol tage [| oad-break ][dead-break ]connectors, bushing well inserts,]|
feed-thru inserts,] six high-voltage bushing wells configured for |oop feed
application, [load-break switch handle(s),][fault interrupting swtch,]
access to [oil-imersed fuses],[ dead-front surge arresters,] tap changer

handl e, connector parking stands[ with insul ated standoff bushings],|
protective caps,] and ground pad.

a. Insulated high-voltage | oad-break connectors: |EEE 386, rated [15 kV,
95 kV BIL][25 kV, 125 kV BIL][35 kV, 150 kV BIL]. Current rating: 200
anperes rns continuous. Short tine rating: 10,000 anperes rms
symmetrical for a tinme duration of 0.17 seconds. Connector shall have
a steel reinforced hook-stick eye, grounding eye, test point, and
arc- quenchi ng contact nateri al

][b. Insulated high-voltage dead-break connectors: |EEE 386, rated [15 kV,

95 kV BIL][25 kV, 125 kV BIL][35 kV, 150 kV BIL]. Current rating: 600
anperes rns continuous. Short tine rating: 40,000 anperes rms
symmetrical for a tinme duration of 0.17 seconds. Connector shall have
a [ 200 anpere bushing interface for surge arresters,] steel reinforced
hook-stick eye, grounding eye, test point, and arc-quenching contact

mat eri al

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Provide bushing well inserts and feed-through
inserts only on | oad-break applications, not on
dead- br eak.

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

]J[c. Bushing well inserts[ and feed-thru inserts]: |EEE 386, 200 anperes,
[15][25][35]] ] kV dass. Provide a bushing well insert for each
bushing well unless indicated otherwise.[ Provide feed-thru inserts as
i ndi cated. ]

]

d. Load-break switch

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

NOTE: Choose between | oad-break radial-feed switch
| oad- break | oop feed switches, and fault
interrupting switch.

If specifying an internally protected, 35 kV
del ta-connected primary transformer, then the fault
interrupting switch nust be used.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

Radi al -feed oil-imersed type rated at [15 kV, 95 kV BIL][25 kV, 125 kV
BIL][35 kV, 150 kV BIL], with a continuous current rating and
| oad- break rating of [200][300]][ ] anperes, and a nake-and-| atch
rating of 12,000 rns anperes symetrical. Locate the switch handle in
t he hi gh-vol tage conpartnent.
Loop feed sectionalizer switches: Provide three, two-position
oi | -imrersed type switches to pernit closed transition | oop feed and
sectionalizing. Each switch shall be rated at [15 kV, 95 kV BIL][25
kv, 125 kV BIL][35 kV, 150 kV BIL], with a continuous current rating
and | oad-break rating of [200][300]] ] anperes, and a
make- and-latch rating of 10,000 rns anmperes symetrical. Locate the
switch handles in the high-voltage conpartment. Qperation of switches
shall be as foll ows:

| DESCRI PTI ON | SWTCH PCsSI TI ON

ARRANGE- | OF SWTCH | LINE ASW | LINE B SW]| XFMR SW
MENT NO. | ARRANGEMENT | OPEN CLOSE | OPEN| CLOSE| OPEN CLOSE

1 | Line A | | X | | X | X

| connected | | | | | |

| to Line B | | | | | |

| and both lines | | | | | |

| connected to | | | | | |

| transforner | | | | | |
2 | Transformer | | X | X | | | X

| connected to | | | | |

| Line Aonly | | | | |
3 | Transforner | X | | X | | X

| connected to | | | | | |

| Line Bonly | | | | | |
4 | Transforner | | X | X | X

| open and | | | | | |

| loop closed | | | | | |
5 | Transformer | X | | X ] | X

| open and | | | | | |

| loop open | | | | | |
Fault Interrupting Switch: |EEE C37.90. Radial-feed oil-imersed

vacuum bottle type rated at 35 kV, 150 kV BIL, with a continuous
current rating and | oad-break rating of 600 anperes, and a
short-circuit interrupting current rating of 12,000 rns anperes
symmetrical. Locate the switch handle in the high-voltage
conpartnent. Each fault interrupting switched way shall utilize
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internally nounted current transforners and an el ectronic overcurrent
control to provide three-pole ganged tripping for single-phase and

t hree- phase faults. The electronic overcurrent control shall provide
Category Il transforner primary protection in accordance wth

| EEE C57. 1009.

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

NOTE: Do not provide expulsion or current-limting
fuses for delta-connected primary 35 kV applications.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

][e. Provide bayonet type, oil-imersed, expulsion fuses in series with
oi | -i mersed, partial-range, current-linmting fuses. Bayonet fuse
links shall sense both high currents and high oil tenperature in order
to provide thermal protection to the transforner. Coordinate
transformer protection with expul sion fuse clearing lowcurrent faults
and current-limting fuse clearing high-current faults beyond the
interrupting rating of the expulsion fuse. 1In order to elimnate or
mnimze oil spills, the bayonet fuse assenbly shall include an oi

retention val ve inside the housing which cl oses when the fuse holder is

renoved and an external drip shield. Warning shall be conspicuously
di spl ayed within the high-voltage conpartnent cautioning agai nst

renoving or inserting fuses unless the | oad-break switch is in the open

position and the tank pressure has been rel eased.

Bayonet fuse assenbly: 150 kV BIL.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: For transformers with | oop-feed sectionalizer
switching, delete the bracketed option regarding

pl acement of current-limting fuses.
EE IR R I Sk S S I S I S R R R Rk I Sk kS I R R Ik S S I Sk I R Sk A O

Ol-inmrersed current-limting fuses: |EEE C37.47; 50,000 rns anperes
symmetrical interrupting rating at the system voltage specified.|
Connect current-limting fuses ahead of the radial-feed | oad- break
switch.]

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Provi de bushi ng-nounted el bow type arresters
at the ends of all radials and in nornmally open
| ocations in loops. Provide arresters for al

vol tage | evel s above 5 kV.
ER R IR I I 2 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 S I I I R R R I I I R O I I R R R I I I I

J[f. Surge arresters: |EEE C62.11, rated
[31[61[91[10][12][15][18][21][24][27][30][36][ 1 kv, fully
shi el ded, dead-front, netal-oxide-varistor, elbow type with
resi stance-graded gap, suitable for plugging into inserts.[ Provide
three arresters for radial feed circuits.][ Provide [three][siX]
arresters for loop feed circuits.]

][g. Parking stands: Provide a parking stand near each bushing well.]|

Provi de insul ated standoff bushings for parking of energized | oad-break

connectors on parking stands.]

][h. Protective caps: |EEE 386, 200 anperes, [15][25][35]] ] kV d ass.
Provi de insul ated protective caps (not shipping caps) for insulating
and sealing out noisture fromunused bushing well inserts[ and
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i nsul ated standoff bushings].

1[2.2.1.2 Hi gh Vol t age, Live-Front

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

NOTE: When live-front is selected, delete the above

par agr aphs on dead-front.
ER R IR I I R R R R R I I R R R R R I I I R R R R S I I R R R R I I I I R R R R I I R O I I I I R R R R R I I I

Hi gh-vol tage conpartnent shall contain the inconmng |ine, transforner

hi gh-vol t age bushi ngs, [l oad-break switch handl e(s),][fault interrupting

switch, ] access to [oil-imersed fuses][dry-well|l fuse canisters],[ surge
arresters,] tap changer handl e, insulated phase barriers, and ground pad.

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: For Navy projects use 33 71 02.00 20,
UNDERGROUND ELECTRI CAL DI STRI BUTI ON.  For Arny
projects use 33 70 02.00 10, ELECTRI CAL DI STRI BUTI ON
SYSTEM  UNDERGROUND.

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

a. Cable terminators: Provide as specified in Section[ 33 71 02.00 20
UNDERGROUND ELECTRI CAL DI STRIBUTION][ 33 70 02.00 10 ELECTRI CAL
DI STRI BUTI ON SYSTEM UNDERGROUND] .

b. Load-break sw tch

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Choose between | oad-break radial-feed swtch,
| oad- break | oop feed switches, and fault
interrupting swtch.

If specifying an internally protected, 35 kV
del ta-connected primary transfornmer, then select the
fault interrupting swtch.

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

[ Radi al -feed oil-imersed type rated at [15 kV, 95 kV BIL][25 kV, 125 kV
BIL][35 kV, 150 kV BIL], with a continuous current rating and
| oad- break rating of [200][300]][ ] anperes, and a nmke-and-| atch
rating of 12,000 rns anperes symetrical. Locate the switch handle in
t he hi gh-vol tage conpartnent.

11 Loop feed sectionalizer switches: Provide three, two-position,
oi | -imrersed type switches to pernit closed transition | oop feed and

sectionalizing. Each switch shall be rated at [15 kV, 95 kV BIL][25
kv, 125 kV BIL][35 kV, 150 kV BIL], with a continuous current rating
and | oad-break rating of [200][300]] ] anperes, and a

make- and-latch rating of 10,000 rns anperes symetrical. Locate the
switch handles in the high-voltage conpartment. Qperation of switches
shal |l be as foll ows:

| DESCRI PTI ON | SWTCH PCsI TI ON
ARRANGE- | OF SWTCH | LINE ASW | LINEB SW| XFMR SW
MENT NO. | ARRANGEMENT | OPEN CLOSE | OPEN| CLOSE| OPEN CLOSE
1 | Line A | | X | | X | X
| connected | | | | | |
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| DESCRI PTI ON |  SWTCH PCSI TI ON

ARRANGE- | OF SWTCH | LINEASW | LINE B SW| XFMR SW
MENT NO | ARRANGEMENT | OPEN CLOSE | OPEN| CLOSE| OPEN| CLOSE

| to Line B and | | | | | |
| both lines | | | | | |
| connected to | | | | | |
| transforner | | | | |

2 | Transforner | | X | X | | | X
| connected to | | | | | |
| Line Aonly | | | | | |

3 | Transforner | X | | | X | | X
connected to | | | | | |
| Line B only | | | | | |

4 | Transformer | | X | | X | X
open and I I I I I
| loop closed | | | | | |

5 | Transforner | X | X | | X
open and | | | | |
| loop open I I I I I I

Fault Interrupting Switch: |EEE C37.90. Radial-feed oil-immersed
vacuum bottle type rated at 35 kV, 150 kV BIL, with a continuous
current rating and | oad-break rating of 600 anperes, and a
short-circuit interrupting current rating of 12,000 rns anperes
symmetrical. Locate the switch handle in the high-voltage
conpartnent. Each fault interrupting switched way shall utilize
internally nmounted current transforners and an el ectroni c overcurrent
control to provide three-pole ganged tripping for single-phase and

t hree- phase faults. The electronic overcurrent control shall provide
Category Il transforner primary protection in accordance wth

| EEE C57. 1009.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Do not provide expulsion or current-limting
fuses for delta-connected primary 35 kV applications.

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

][ c.

Provi de bayonet type, oil-imersed, expulsion fuses in series with

oi |l -imrersed, partial-range, current-limting fuses. Bayonet fuse
links shall sense both high currents and high oil tenperature in order
to provide thernmal protection to the transforner. Coordinate
transformer protection with expulsion fuse clearing lowcurrent faults
and current-limting fuse clearing high-current faults beyond the
interrupting rating of the expulsion fuse. 1In order to elimnate or
mnimze oil spills, the bayonet fuse assenbly shall include an oi
retention val ve inside the housing which cl oses when the fuse holder is
renoved and an external drip shield. Warning shall be conspicuously

di spl ayed within the high-voltage conpartnent cautioning agai nst
renoving or inserting fuses unless the | oad-break switch is in the open
position and the tank pressure has been rel eased.

Bayonet fuse assenbly: 150 kV BIL.
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Rk bk kR IR R R Ik O O S S R AR Rk R R Rk O o O R Rk O R R R b I Rk o

NOTE: For transformers with | oop-feed sectionalizer
switching, delete the bracketed option regarding
pl acenent of current-limting fuses.

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

Ol-imrersed current-limting fuses: |EEE C37.47; 50,000 rns anperes
symmetrical interrupting rating at the system voltage specified.][
Connect current-limting fuses ahead of the radial -feed | oad- break
switch.]

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

NOTE: Provide arresters at the ends of all radials
and in normally open locations in |oops. Provide
arresters for all voltage |evels above 5 kV.

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

][d. Surge arresters: |EEE C62.11, rated
[3][6][9][10][12][15][18][21][24][27]1[30][36]] ] kV.[ Provide
three arresters for radial feed circuits.][ Provide [three][siX]
arresters for loop feed circuits.]

] e. Insulated phase barriers: NEVA LI 1, Type GPO 3, 6.35 mm0. 25 inch
m ni mum t hi ckness. Provide vertical barriers between the high-voltage
bushi ngs and a single horizontal barrier above the high-voltage
bushi ngs.

12.2.1.3 Low Vol t age

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

NOTE: Installation of circuit breakers in the
secondary conpartnent is not recognized by ANSI
standards, and linits accessibility by covering
| ugs, gages, and accessories. Do not use.

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

Low vol t age conpartment shall contain | owvoltage bushings with NEMA spade
term nals, accessories, netering, stainless steel or |aser-etched anodi zed
al um num di agrammati c transforner namepl ate, and ground pad.

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

NOTE: Include the bracketed option for NASA

projects only.
EE IR I Sk S S O Sk S I O R R Rk I S kS I I R R R Ik S S I O S R Sk I S O

a. Accessories shall include drain valve with sanpler device, fill plug,
pressure relief device, liquid | evel gage, pressure-vacuum gage, and
dial type thernometer with naxi numtenperature indicator. [Provide a
renovabl e 600V Volt rated secondary NEMA spade term nal insulating
systemto conpletely insulate and cover these exposed live parts within
t he secondary conpartnent.]

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 R R S R R R O

NOTE: Many Activities have, or are in the process
of , converting to basewi de netering systens. A
unified nmetering specification is under devel opnent
to replace the netering requirenents in this
section. Sone Airforce projects nay require use of
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section 26 27 13.10 30 ELECTRI C METERS and sone Navy
projects may require use of section 26 27 14.10 20
ELECTRICI TY METERI NG (Draft).

Coordinate with the Activity and provide specific
requirenents "to match exi sting systens" when
necessary. |If specifying proprietary products,
insure that appropriate "Justification and

Aut hori zation (J & A)" docunentation has been

obt ai ned by project nanager and "proprietary

| anguage requi renments" have been added to Division 1
as well as to this section of the specifications.

If there are any conmponents (such as neters,

housi ng, or current transforners) that will be
Gover nnent Furni shed Contractor Installed (G-Cl), or
Gover nnent Furni shed Governnent Installed (GFQ),
edit Division 1 and this specification section
appropriately.

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

b. Metering: NEMA/ANSI Cl12.10. Provide a socket-mounted electronic
progranmabl e out door watthour meter, surface nounted flush agai nst the
side of the | owvoltage conpartnent as indicated. Meter shall either
be programmed at the factory or shall be programred in the field. Wen
field programming is perforned, turn field programm ng device over to
the Contracting Officer at conpletion of project. Meter shall be
coordi nated to systemrequirenents.

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

NOTE: When Section 23 09 23 LONWORKS DI RECT DI G TAL
CONTRCOL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTENMS
is used, coordinate neter requirenents. Form9S, in
text below, is for three-phase, four-wire we
systens, for other system configurations, designer
shal | determ ne the appropriate form designation.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

1. Design: Provide neter designed for use on a 3-phase, 4-wire,
[ 208Y/ 120] [ 480Y/ 277] volt systemw th 3 current transfornmers.
I ncl ude necessary KYZ pulse initiation hardware for Energy
Monitoring and Control System (EMCS)[ as specified in Section
23 09 23 LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND OTHER
BUI LDI NG CONTROL SYSTEMS] .

2. Coordination: Provide neter coordinated with ratios of current
transforners and transfornmer secondary voltage.

3. Cdass: 20; Form [9S][__]; Accuracy: +/- 1.0 percent; Finish:
Class I

4. Cover: Polycarbonate and | ockable to prevent tanpering and
unaut hori zed renoval .

5. Kilowatt-hour Register: five digit electronic progranmable type
6. Demand Register:

(a) Provide solid state
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(b) Meter reading nultiplier: Indicate multiplier on the neter
face.

(c) Dermand interval length: shall be progranmed for [15][30]][60]
mnutes with rolling denmand up to six subintervals per interval

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: Select the second bracketed option for NASA
projects only.

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

7.

Meter fusing: Provide a [fuse block][fully enclosed pull out,
deadfront type fuse block] nounted in the secondary conpartnent
cont ai ni ng one fuse per phase to protect the voltage input to the
watt hour neter. Size fuses as recommended by the neter
manuf act urer.

Socket: ANSI Cl12.7. Provide NEMA Type 3R, box-nmounted socket
havi ng automatic circuit-closing bypass and having jaws conpati bl e
with requirenments of the nmeter. Cover unused hub openings wth

bl ank hub plates. Paint box Miunsell 7GY3.29/1.5 green to match

t he pad-nounted transforner to which the box-nounted socket is
attached. The Munsell color notation is specified in ASTM D 1535.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Select the second bracketed option for NASA
projects only.

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

9.

Current transformers: |EEE C57.13. Provide butyl-nol ded wi ndow
type current transformers with 600-volt insulation, 10 kV BIL and
mount on the | ow voltage bushings. [Route current transforner

| eads] [ Provi de shorting type term nal blocks and route current
transforner | eads fromthe shorting type termnal blocks] in a

| ocation as renote as possible fromthe power transforner
secondary cables to permt current neasurenents to be taken with
hook-on-ameters. Provide three current transforners per power
transformer with characteristics listed in the follow ng table.

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

NOTE: The foll owi ng guidelines for specifying
current transformers are based on the standard
current transformer primary rating which is just
bel ow the full load current of the power transforner.

1. Select the appropriate current transfornmer (CT)
rati o, continuous-thermal-current rating factor (RF)
at 30 degrees C and ANSI Metering Accuracy Cd ass

val ues based on transforner kVA size and secondary
vol tage. Exanple: for a 500 kVA transforner at 208
volts - select 1200/5, 1.5, 0.3 - B-0.5.
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| 208 [ 240 [
R EREEEEE R RREEEEE |
[ CT | [ Met er | CT | | Met er |
kVA | Ratio | RF | Cl ass | Ratio | RF | Cl ass |
|------ |- |- |
| 75| 200/5, 4.0, 0.3 thru B-0.1| 200/5, 4.0, 0.3 thru B-0.1
| 112.5 | 300/5, 3.0, 0.3 thru B-0.2 | 200/5, 4.0, 0.3 thru B-0.1
| 150 | 400/5, 4.0, 0.3 thru B-0.2 | 300/5, 3.0, 0.3 thru B-0.2
| 225 | 600/5, 3.0, 0.3 thru B-0.5| 400/5, 4.0, 0.3 thru B-0.2
| 300 | 800/5, 2.0, 0.3 thru B-0.5| 600/5 3.0, 0.3 thru B-0.5
| 500 | 1200/5, 1.5, 0.3 thru B-0.5 | 1200/5, 1.5, 0.3 thru B-0.5
| 750 | 2000/5, 1.5, 0.3 thru B-1.8 | 1500/5, 1.5, 0.3 thru B-0.9
I (VOLTS) - ---- e m e e oo - |

| 480 [ 600 |

R e LR EEEEEEE |- |

| Cr | [ Met er [ Cr | Met er |

kVA | Ratio | RF | C ass | Ratio | RF | C ass |

| ------ | oo R EAREREEEEEEEEEEEEEEEE |
[ 75| 200/5, 4.0, 0.3 thru B-0.1| 200/5, 4.0, 0.3 thru B-0.1 |
| 112.5 | 200/5, 4.0, 0.3 thru B-0.1 | 200/5, 4.0, 0.3 thru B-0.1 |
| 150 | 200/5, 4.0, 0.3 thru B-0.1] 200/5, 4.0, 0.3 thru B-0.1 |
| 225 | 200/5, 4.0, 0.3 thru B-0.1] 200/5, 4.0, 0.3 thru B-0.1 |
| 300 | 300/5, 3.0, 0.3 thruB-0.2 | 200/5, 4.0, 0.3 thru B-0.1 |
| 500 | 600/5, 3.0, 0.3 thruB-0.5] 400/5, 4.0, 0.3 thru B-0.2 |
| 750 | 800/5, 2.0, 0.3 thru B-0.5 | 600/5, 3.0, 0.3 thru B-0.5 |
| 1000 | 1200/5, 1.5, 0.3 thru B-0.5 | 800/5, 2.0, 0.3 thru B-0.5 |
| 1500 | 1500/5, 1.5, 0.3 thru B-0.9 | 1200/5, 1.5, 0.3 thru B-0.5 |
| 2000 | 2000/5, 1.5, 0.3 thru B-1.8 | 1500/5, 1.5, 0.3 thru B-0.9 |
| 2500 | 3000/5, 1.33, 0.3 thru B-1.8 | 2000/5, 1.5, 0.3 thru B-1.8 |

2. Incorporate the appropriate values in table
bel ow.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

kVA Sec. Volt CT Ratio RF Meter Acc. O ass

[500] [208Y/120] [1200/5]  [1.5] [0.3 thru B-0.5]
[750] [480Y/ 277] [ 800/5] [2.0] [0.3 thru B-0.5]

2.2.2 Tr ansf or mer

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

NOTE: Use the follow ng guidelines for specifying
transforners and insulating |iquids.

1. On Navy projects use of biodegradable
| ess-flammable liquid is required.

For other projects, biodegradable |ess-flammable
liquid and mineral oil are permitted. Previously
the use of mneral oil-filled transforners was
recommended wherever possible. Currently,

bi odegradabl e | ess-fl ammuabl e transforner |iquids
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that inprove transfornmer operating characteristics
are available with little, if any prem um cost.
This requirement is supported by UFC 3-600-01, "Fire

Protection Engineering for Facilities", identifies
bui | di ng and equi pnent separation di stances based on
insulating liquid type. Mneral oil is nore

restrictive than less-flammable Iiquid. For

exanpl e, a 1500 kVA transfornmer containing 600
gallons of less-flammable liquid requires a building
separation distance of 5 feet (1.5 neters) when the
construction is fire-resistant or non-conbusti bl e.
An equally sized mineral oil-filled transforner
requires 15 feet (4.6 neters) and 25 feet (7.6
neters) of separation for fire-resistant and

non- conbusti bl e construction, respectively.
Silicone-filled transfornmers shall not be used.

2. Use | EEE C57.12.00, Table 12 - Designation of
vol tage ratings of three-phase w ndings, such as
"4160 V - 480Y / 277 V'. Connections shall be
Delta- G dY configuration for three phase systens.
O her system connections require wai ver from UFC
3-550-01 criteria.

3. Sel ect inpedance value in accordance with Tabl e
PMI-1 when specifying | osses in paragraph entitled
"Specified Transforner Losses." Wen "Specified
Transfornmer Efficiencies" paragraph is used, utilize
i npedance val ue indicated in product standards for
that particular type of transforner.

4. Delete inapplicable sound I evels.

5. Include bracketed option to display transforner
rati ng on encl osure when directed by Activity. For
NASA projects only, include 3" yellow lettering
bracket ed opti ons.

6. Delete last sentence of itemg regarding
renovabl e ground strap if transformer secondary
winding is delta type.

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

a.

Less-flammabl e |iquid-insulated] or oil-insulated],

hert z,

two wi ndi ng, 60

65 degrees C rise above a 30 degrees C average anbient,
sel f-cool ed type.

Transfornmer shall be rated [ ] kVA, [95][60]] ] kV BIL.
Transformer voltage ratings: [ ] V [Delta][ 1 - ]V
[GdY] [ 1. For &GdY - GdY transforners, provide transformer with

five-legged core design for third harnonic suppression.]

Tap changer shall be externally operated, manual type for changing tap
setting when the transforner is de-energized. Provide four

full capacity taps,
changers shal

2.5 percent

two above and two bel ow rated primary voltage. Tap
clearly indicate which tap setting is in use.

M ni mum t ested i npedance shall not be less than | ] percent at 85
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degrees C.

f. Audible sound levels shall comply with the foll ow ng:

kVA DECI BELS (MAX)
75 51
112.5 55
150 55
225 55
300 55
500 56
750 57
1000 58
1500 60
2000 61
2500 62
g. Transformer shall include lifting lugs and provisions for jacking under

base. The transformer base construction shall be suitable for using
rollers or skidding in any direction. Provide transforner top with an
access handhole.[ Transformer shall have its kVA rating conspicuously
di spl ayed [using 75-mmr 3-inch high yellow letters ] onits
enclosure.] The transforner shall have an insul ated | ow voltage
neutral bushing with NEMA spade terminal, and with renovabl e ground
strap.
*********p*****************************************************************
NOTE: Use the follow ng guidelines for specifying
transformer | osses and efficiencies.

1. On Navy projects and on projects where using the
specific no-load and | oad | oss val ues, include the
optional paragraph and use Table PMI-1 (located at
the end of this specification section). This table
contains the | osses and i npedances for transforners
based on primary and secondary vol t ages.

2. The losses indicated in Table PMI-1 are a
conpilation of |oss data from | eadi ng transforner
manuf acturers. The transforner designs are al
optim zed around the nedi an range for energy costs -
$0.04 to $0.08 per kilowatt-hour, and the

cal cul ati ons consi der total owning costs.

3. "10 CFR 431, Subpart K' is a result of the
Energy Policy and Conservation Act (EPACT) of 2005.
Subpart K is the new "m ni nunt industry standard for
distribution transformers manufactured on or after
January 1, 2010.

4. Using the losses represented in Table PMI-1, in
conjunction with the requirenents for efficiencies
in "10 CFR 431, Subpart K', will continue to ensure
the higher level of efficiency for transforners that
has been set by the Navy over the |ast decade.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R
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2.2.2.1 Speci fied Transforner Efficiencies

Provide transformer efficiency calculations utilizing the no-1oad and | oad
| osses. No-load | osses (NLL) shall be referenced at 20 degrees C. Load

| osses (LL) shall be referenced at 85 degrees C and at 50 percent of the
naneplate load. |If the tested transforner efficiency is |ess than the
efficiency indicated in 10 CFR 431, Subpart K, paragraph 431.196(b), the
transforner is not acceptable.

[2.2.2.2 Speci fied Transformer Losses

In addition to complying with the efficiencies required by 10 CFR 431
Subpart K, no-load | osses (NLL) shall be [ ] watts at 20 degrees C and
| oad | osses (LL) shall be [ ] watts at 85 degrees C. The values for
the specified | osses shall be used for conparison with the | osses
determned during the routine tests. |If the routine test values for

no-| oad | osses exceed the specified no-load | osses by nore than 10 percent,
or the total |osses exceed the specified total |osses (sum of no-load and

| oad | osses) by nore than 6 percent, the transforner i s unacceptable.

12.2.3 Insulating Liquid

a. Less-flanmmmable transfornmer |iquids: NFPA 70 and FM APP GUI DE for
| ess-flammabl e |iquids having a fire point not | ess than 300 degrees C
tested per ASTM D 92 and a dielectric strength not |ess than 33 kV
tested per ASTM D 877. Provide identification of transfornmer as
"non- PCB" and "manufacturer's name and type of fluid" on the nameplate.
The fluid shall be a biodegradable electrical insulating and cooling
liquid classified by UL and approved by FM as "l ess flanmabl e" fl uids.
The fluid shall neet the following fluid properties:
1. Pour point: ASTM D 97, less than -15 degree C
2. Aquatic biodegradation: EPA 712-C-98-075, 100%

3. Trout toxicity: COECD Test 203, zero nortality of EPA 821-R-02-012

pass

[ b. Mneral oil: ASTMD 3487, Type Il, tested in accordance with ASTM D 117.
Provide identification of transfornmer as "non-PCB" and "Type ||l mnera
oil" on the nanepl ate.

12.2.3.1 Liquid-Filled Transformer Nanepl ates

Distribution transforners shall be provided with nanmeplate information in
accordance with | EEE C57.12.00 and as nodified or supplenented by this
section.

2.2.4 Corrosion Protection

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Use stainless steel bases and cabinets for
nost applications. In hostile environnents, the
additional cost of totally stainless steel tanks and
stainl ess steel or alum num netering encl osures, may
be justified. Mnufacturer's standard construction
material is acceptable only in noncoastal and
noncorrosive environnments. Choose the second
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bracketed option for hostile environnents.

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

[ Bases and cabi nets of transfornmers shall be corrosion resistant and shal

be fabricated of stainless steel conformng to ASTM A 167, Type 304 or

304L. Base shall include any part of pad-mounted transforner that is within
75 mm 3 inches of concrete pad.

J[Entire transformer assenbly, including tank and radi ator, base,

encl osure, and netering enclosure shall be fabricated of stainless stee
conform ng to ASTM A 167, Type 304 or 304L. Form encl osure of stainless
steel sheets. The optional use of alumnumis permtted for the netering
encl osure.

]Paint entire transformer assenmbly Munsell 7GY3.29/1.5 green. Paint
coating systemshall conply with | EEE C57.12.28 [and | EEE C57.12. 29
]Jregardl ess of base, cabinet, and tank material. The Minsell col or
notation is specified in ASTM D 1535.

2.3 WARNI NG SI GNS

Provide warning signs for the enclosures of pad-nounted transfornmers having
a nonminal rating exceeding 600 volts.

a. Wen the enclosure integrity of such equipnent is specified to be in
accordance with | EEE C57.12.28, such as for pad-nounted transforners,
provi de sel f-adhesi ve warning signs on the outside of the high voltage
conpartnent door(s). Sign shall be a decal and shall have nom na
di mensi ons of 178 by 255 nm 7 by 10 inches with the | egend "DANGER H GH
VOLTAGE" printed in two lines of nomnal 50 mr 2 inch high letters.

The word "DANGER' shall be in white letters on a red background and the
words "H GH VOLTAGE" shall be in black letters on a white background.
Decal shall be Panduit No. PPSO710D72 or approved equal

[[b. Wen such equi pnment is guarded by a fence, nobunt signs on the fence.
Provi de netal signs having nom nal dinensions of 355 by 255 nmr 14 by 10
inches with the [ egend "DANGER H GH VOLTAGE KEEP QUT" printed in three
lines of nominal 75 mr 3 inch high white letters on a red and bl ack
field.]

12.4 Arc Flash Warning Label

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

NOTE: Include the Arc Fl ash Warni ng Label detail on
the drawi ngs. See the technical notes at the

begi nning of section to obtain the AutoCAD draw ng
file of the Iabel

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

Provi de warni ng | abel for the enclosure of pad-nounted transformners.
Locate this self-adhesive warning | abel on the outside of the high voltage
conpartment door warning of potential electrical arc flash hazards and
appropriate PPE required. The | abel format shall be as indicated.

2.5 GROUNDI NG AND BONDI NG
UL 467. Provide groundi ng and bondi ng as specified in Section|

33 71 02.00 20 UNDERGROUND ELECTRI CAL DI STRIBUTION][ 33 70 02.00 10
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND .
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[2.6 PADLOCKS

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: Designer nust assure that Section 08 71 00
DOOR HARDWARE is included and is edited to include
padl ocks.

Do not use this paragraph for Navy projects.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Padl ocks shall be provided for pad-nounted equi pmrent [and for each fence
gate]. Padlocks shall be keyed [alike] [as directed by the Contracting
Oficer]. Padlocks shall conply with Section 08 71 00 DOOR HARDWARE

12.7 CAST- | N- PLACE CONCRETE

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

NOTE: Use the first bracketed paragraph when
project includes a concrete section in Division 03;
ot herwi se, the second bracketed paragraph may be
used. Coordinate requirenents with Section

03 31 00.00 10 CAST-I N PLACE STRUCTURAL CONCRETE or
Section 03 30 00 CAST-I N PLACE CONCRETE. Use
Section 03 30 00 for Navy projects and Section

03 31 00.00 10 for other projects.

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

[ Concrete associated with electrical work for other than encasenent of
under ground ducts shall be 30 MPa 4000 psi m ni num 28-day conpressive
strength unl ess specified otherwise. Al concrete shall conformto the
requirenments of Section[ 03 30 00 CAST-I1 N PLACE CONCRETE][ 03 31 00.00 10
CAST- | N- PLACE STRUCTURAL CONCRETE] .

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

NOTE: |If concrete requirenents are detailed and no
cast-in-place section is to be included in the
project specification, refer to Section 03 30 00
CAST- | N PLACE CONCRETE or Section 03 31 00.00 10
CAST- | N PLACE STRUCTURAL CONCRETE and sel ect such
portions as needed to provide conpl ete requirenents
in addition to the requirenents bel ow

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

][ Shal | be conposed of fine aggregate, coarse aggregate, portland cenent, and
wat er so proportioned and m xed as to produce a plastic, workable m xture.
Fi ne aggregate shall be of hard, dense, durable, clean, and uncoated sand.
The coarse aggregate shall be reasonably well graded from 4.75 nmto 25 mr
3/16 inch to 1 inch. The fine and coarse aggregates shall be free from
injurious amounts of dirt, vegetable matter, soft fragnents or other
del eteri ous substances. Water shall be fresh, clean, and free fromsalts,
alkali, organic matter, and other inpurities. Concrete associated with
electrical work for other than encasenent of underground ducts shall be 30
MPa 4000 psi mi ni mum 28-day conpressive strength unl ess specified
ot herwi se. Slump shall not exceed 100 mr 4 inches. Retenpering of
concrete will not be permtted. Exposed, unformed concrete surfaces shal
be given a snooth, wood float finish. Concrete shall be cured for a period
of not less than 7 days, and concrete made with high early strength
portland cenment shall be repaired by patchi ng honeyconbed or ot herw se

SECTION 26 12 19.10 Page 27



defective areas with cement nortar as directed by the Contracting Oficer.
Air entrain concrete exposed to weather using an air-entraining adni xture
conform ng to ASTM C 260. Air content shall be between 4 and 6 percent.

12.8 SOURCE QUALI TY CONTRCL

2.

2.

8.1 Transf ormer Test Schedul e

The Government reserves the right to witness tests. Provide transforner
test schedule for tests to be performed at the manufacturer's test
facility. Submt required test schedule and |ocation, and notify the
Contracting O ficer 30 cal endar days before schedul ed test date. Notify
Contracting O ficer 15 cal endar days in advance of changes to schedul ed
dat e.

a. Test Instrunent Calibration
1. The manufacturer shall have a calibration program which assures
that all applicable test instruments are naintained within rated

accuracy.

2. The accuracy shall be directly traceable to the National Institute
of Standards and Technol ogy.

3. Instrument calibration frequency schedul e shall not exceed 12
months for both test floor instrunents and | eased specialty
equi prrent .

4. Dated calibration |abels shall be visible on all test equipnent.

5. Calibrating standard shall be of higher accuracy than that of the
i nstrument tested.

6. Keep up-to-date records that indicate dates and test results of
instrunents calibrated or tested. For instrunents calibrated by
the manufacturer on a routine basis, inlieu of third party
calibration, include the follow ng:

(a) Maintain up-to-date instrument calibration instructions and
procedures for each test instrunent.

(b) Identify the third party/laboratory calibrated instrunent to
verify that calibrating standard is net.

8.2 Desi gn Tests

| EEE C57.12.00 states that "design tests are nade only on representative
apparatus to substantiate the ratings assigned to all other apparatus of
basically the sanme design." Submit design test reports (conplete with test
data, explanations, formulas, and results), in the sane subnittal package
as the catal og data and drawi ngs for[ each of] the specified
transfornmer(s). Design tests shall have been performed in accordance with
| EEE C57.12.90prior to the award of this contract.

a. Tests shall be certified and signed by a registered professiona
engi neer.

b. Tenperature rise: "Basically the sane design" for the tenperature rise
test means a pad-nounted transfornmer with the sane coil construction
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(such as wire wound prinmary and sheet wound secondary), the sane kVA
the sane cooling type (ONAN), the same tenperature rise rating, and the
same insulating liquid as the transforner specified.

c. VLightning inpulse: "Basically the sane design" for the Iightning
i mpul se dielectric test nmeans a pad-nounted transforner with the sane
BIL, the same coil construction (such as wire wound prinary and sheet
wound secondary), and a tap changer, if specified. Design |ightning
i mpul se tests shall include the primary w ndings only of that
transf ormer.

1. | EEE C57.12.90, paragraph 10.3 entitled "Lightning |Inmpul se Test
Procedures," and | EEE C57. 98.

2. State test voltage |evels.

3. Provide photographs of oscilloscope display waveforns or plots of
digitized waveforns with test report.

d. Lifting and noving devices: "Basically the same design" requirenent
for the lifting and nmovi ng devices test neans a test report confirmng
that the lifting device being used is capable of handling the weight of
the specified transforner in accordance with | EEE C57.12. 34,

e. Pressure: "Basically the same design" for the pressure test nmeans a
pad- mounted transforner with a tank volume within 30 percent of the
tank vol une of the transforner specified.

f. Short circuit: "Basically the sane design" for the short circuit test
nmeans a pad-nmounted transforner with the same kVA as the transforner
speci fi ed.

.8.3 Routine and Ot her Tests
| EEE C57.12.00. Routine and other tests shall be performed in accordance
with | EEE C57.12.90 by the manufacturer on[ each of] the actua
transforner(s) prepared for this project to ensure that the design
performance i s maintained in production. Submt test reports, by serial
nunber and receive approval before delivery of equipnent to the project
site. Required tests and testing sequence shall be as foll ows:
a. Phase relation
b. Ratio
c. No-load losses (NLL) and excitation current
d. Load losses (LL) and inpedance voltage
e. Dielectric

1. Inpulse

2. Applied voltage

3. Induced voltage

f. Leak
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON

El ectrical installations shall conformto | EEE C2, NFPA 70, and to the
requi renments specified herein. Provide new equi pnent and materials unless
i ndi cated or specified otherw se.

3.2 GROUNDI NG

NFPA 70 and | EEE C2, except that grounding systens shall have a resistance
to solid earth ground not exceeding 5 ohns.

3.2.1 Groundi ng El ectrodes

Provide driven ground rods as specified in Section[ 33 71 02.00 20
UNDERGROUND ELECTRI CAL DI STRIBUTION][ 33 70 02.00 10 ELECTRI CAL

DI STRI BUTI ON SYSTEM UNDERGROUND]. Connect ground conductors to the upper
end of ground rods by exotherm c weld or conpression connector. Provide
compressi on connectors at equi pment end of ground conductors.

3.2.2 Pad- Mount ed Transforner G oundi ng

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

NOTE: Ensure plans show t he secondary neutra
groundi ng conductor sized in accordance with NFPA 70
and the primary neutral groundi ng conductor when
required.

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

Provi de separate copper groundi ng conductors and connect themto the ground
| oop as indicated. Wien work in addition to that indicated or specified is
required to obtain the specified ground resistance, the provision of the
contract covering "Changes" shall apply.
3.2.3 Connecti ons
Make joints in grounding conductors and | oops by exothermc weld or
compressi on connector. Exotherm c welds and conpression connectors shal
be installed as specified in Section[ 33 71 02.00 20 UNDERGROUND ELECTRI CAL
DI STRIBUTION][ 33 70 02.00 10 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND] .
3.2.4 Groundi ng and Bondi ng Equi prent
UL 467, except as indicated or specified otherw se.
3.3 | NSTALLATI ON OF EQUI PMENT AND ASSEMBLI ES
Install and connect pad-mounted transformers furnished under this section
as indicated on project draw ngs, the approved shop draw ngs, and as
speci fied herein.
3.3.1 Meters and Current Transformers
ANS| Cl12. 1.
3.4  FIELD APPLI ED PAI NTI NG

Where field painting of enclosures is required to correct danage to the
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manuf acturer's factory applied coatings, provide manufacturer's reconmended
coatings and apply in accordance with manufacturer's instructions.

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

NOTE: Include the follow ng opti on when pad- nount ed

transformer is guarded by a fence.
EE R I Sk S S I S S S I O R R R Rk I S Sk S I I kI S R R Ik S I I S R Sk I I R I

3.5 WARNI NG SI GN MOUNTI NG

Provi de the nunber of signs required to be readable from each accessible
side, but space the signs a maximumof 9 nmeters 30 feet apart.

13.6 FOUNDATI ON FOR EQUI PMENT AND ASSEMBLI ES

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

NOTE: Mounting slab connections may have to be
given in detail depending on the requirenments for
the seismic zone in which the requirenent is

| ocated. Include construction requirenents for
concrete slab only if slab is not detailed on
drawi ngs. Do not provide curbs or raised edges
around liquid filled transformers unl ess
specifically approved by Technical Proponent (Ilink
provided in the technical note at the begi nning of
this section).

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Mount transformer on concrete slab. Unless otherw se indicated, the slab
shall be at |east 200 mr 8 inches thick, reinforced with a 152 mm by 152 nm
- MM9 by MM9 6 by 6 - W2.9 by W2.9 nesh, placed uniformy 100 mr 4 inches
fromthe top of the slab. Slab shall be placed on a 150 mr 6 inch thick,
wel | -conpacted gravel base. Top of concrete slab shall be approxi mately
100 mr 4 inches above finished grade with gradual slope for drainage.

Edges above grade shall have 15 nmm 1/2 inch chanfer. Slab shall be of
adequate size to project at |east 200 mr 8 i nches beyond the equi pnent.

Stub up conduits, with bushings, 50 nr 2 inches into cable wells in the
concrete pad. Coordinate dinmensions of cable wells with transforner cable
training areas.

3.6.1 Cast-In-Place Concrete

ER R I I I R R R R R I I I R R R R R I I I R R R R S S I R R R R S S I I R R R I I R O I I I R R R I I I
NOTE: Use the first bracketed option when project

i ncludes a concrete section in Division 03;
ot herwi se, the second bracketed option nmay be used.

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

Cast-in-place concrete work shall conformto the requirenents of[ Section|
03 30 00 CAST-I N PLACE CONCRETE][ 03 31 00.00 10 CAST-I N PLACE STRUCTURAL
CONCRETE] ][ ACI 318MN].

[3.6.2 Seal i ng

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Require sealing of cable wells (w ndows) in
the concrete pad if rodent intrusion is a problem
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When the installation is conplete, the Contractor shall seal all entries
into the equi pment enclosure with an approved sealing nethod. Seals shal
be of sufficient strength and durability to protect all energized live
parts of the equi pment fromrodents, insects, or other foreign nmatter.
13.7 FI ELD QUALI TY CONTRCL
3.7.1 Per f ormance of Acceptance Checks and Tests
Performin accordance with the nmanufacturer's recomendati ons and incl ude
the follow ng visual and nechanical inspections and electrical tests,
performed in accordance with NETA ATS.
3.7.1.1 Pad- Mount ed Transforners
a. Visual and nechani cal inspection

1. Conpare equi pment naneplate data with specifications and approved
shop draw ngs.

2. Inspect physical and nechanical condition. Check for damaged or
cracked insul ators and | eaks.

3. Inspect anchorage, alignnment, and groundi ng.

4. Verify the presence of PCB content |abeling.

5. Verify the bushings and transfornmer interiors are clean

6. Inspect all bolted electrical connections for high resistance
usi ng | owresi stance ohnmeter, verifying tightness of accessible
bolted el ectrical connections by calibrated torque-wench nethod,
or perform ng thernographic survey.

7. Verify correct liquid level in tanks and bushi ngs.

8. Verify that positive pressure is maintained on gas-bl anket ed
transforners

9. Performspecific inspections and nmechanical tests as reconmended
by manuf acturer.

10. Verify de-energized tap changer position is left as specified.
[ 11. Verify the presence of transforner surge arresters.
] b. Electrical tests

1. Performresistance neasurenments through all bolted connections
with | owresistance ohnmmeter.

2. Verify proper secondary voltage phase-to-phase and
phase-to-neutral after energization and prior to |oading.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Include the bracketed option for additiona
field electrical tests for NASA projects only.
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[ 3.

13.7.1.2

Performinsul ati on-resi stance tests, w nding-to-w nding and each
wi ndi ng-to-ground. Calcul ate polarization index.

Performturns-ratio tests at all tap positions.

Perform insul ati on power-factor or dissipation-factor tests on al
wi ndi ngs in accordance with test equi pnment manufacturer’s
publ i shed dat a.

Per f orm power-factor or dissipation-factor tests on each bushing
equi pped with a power-factor/capacitance tap. |In the absence of a
power - f act or/ capaci tance tap, performhot-collar tests.

Measure the resistance of each high-voltage wi nding in each

de- energi zed tap-changer position. Measure the resistance of each
| ow vol tage wi nding in each de-energi zed tap-changer position, if
appl i cabl e.

Renmove and test a sanple of insulating liquid for the foll ow ng:

Di el ectric breakdown voltage, Acid neutralization nunber, Specific
gravity, Interfacial tension, Color, Visual Condition, Water in
insulating liquids (Required on 25 kV or higher voltages and on
all silicone-filled units.), and Power factor or dissipation
factor.

Per f orm di ssol ved-gas anal ysis (DGA) on a sanple of insulating
I'iquid.

Current Transforners

a. Visual and nechanical inspection

1

Conpar e equi pnent nanepl ate data with specifications and approved
shop draw ngs.

I nspect physical and nechani cal condition
Verify correct connection.

Verify that adequate clearances exi st between prinmary and
secondary circuit wring

Verify the unit is clean

I nspect all bolted electrical connections for high resistance
using | owresi stance ohnmeter, verifying tightness of accessible
bolted el ectrical connections by calibrated torque-wench nethod,
or perform ng thernographic survey.

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

Verify correct operation of transformer w thdrawal mnechani sm and
groundi ng operati on.

Verify appropriate lubrication on noving current-carrying parts
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1

and on noving and sliding surfaces.
El ectrical tests

1. Performresistance neasurenents through all bolted connections
with | owresistance ohmmeter, if applicable

2. Performinsul ati on-resi stance test of each current transforner and
its secondary wring.

3. Performa polarity test of each current transforner
4. Performa ratio-verification test.

3 Wat t hour Meter

Vi sual and nechani cal inspection

1. Conpare equi pment naneplate data with specifications and approved
shop draw ngs.

2. Inspect physical and nechanical condition
3. Verify tightness of electrical connections.
El ectrical tests

1. Calibrate watthour neters according to manufacturer's published
dat a.

2. Verify that correct multiplier has been placed on face of neter
wher e applicable.

3. Verify that current transformer secondary circuits are intact.
4 Groundi ng System
Vi sual and nechani cal inspection

1. Inspect ground systemfor conpliance with contract plans and
speci fications.

El ectrical tests

1. Perform ground-inpedance nmeasurenents utilizing the
fall-of-potential nmethod. 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 nornmally dry weat her
not |less than 48 hours after rainfall. Use a portable ground
testing negger in accordance with manufacturer's instructions to
test each ground or group of grounds. The instrunent shall be
equi pped with a nmeter reading directly in ohns or fractions
thereof to indicate the ground value of the ground rod or
groundi ng systenms under test.

2. Subnmit 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 nethod and test setup (i.e., pin
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| ocation) used to deternine ground resistance and soil conditions
at the tinme the neasurenents were nade

[3.7.1.5 Surge Arresters, Medium and Hi gh-Voltage
a. Visual and nechani cal inspection

1. Conpare equi pment naneplate data with specifications and approved
shop draw ngs.

2. Inspect physical and nechani cal condition

3. Inspect anchorage, alignnment, grounding, and cl earances.

4. Verify the arresters are clean.

5. Inspect all bolted electrical connections for high resistance
using | owresistance ohnmeter, verifying tightness of accessible
bolted el ectrical connections by calibrated torque-wench nethod,

or perform ng thernographic survey.

6. Verify that the ground | ead on each device is individually
attached to a ground bus or ground el ectrode.

b. Electrical tests

1. Performresistance neasurenents through all bolted connections
with | owresistance ohmmeter, if applicable.

2. Performan insulation-resistance test on each arrester, phase
term nal -t o- ground.

3. Test groundi ng connecti on.
13.7.2 Fol | ow-Up Verification

Upon conpl etion of acceptance checks and tests, the Contractor shall show
by demonstration in service that circuits and devices are in good operating
condition and properly performng the intended function. As an exception
to requirenments stated el sewhere in the contract, the Contracting Oficer
shal | be given 5 working days advance notice of the dates and tines of
checki ng and testing.
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NOTE: Steps to specifying transformer |osses.

1. Use Table PMI-1 to specify | osses and i npedances
for transfornmers based on transforner prinmary and
secondary vol t ages

2. For any loss data application not covered in
Table PMI-1 or for any technical guidance concerning
| osses acceptable to the Governnent, contact NAVFAC
Atlantic Code CIEE at (757) 322-4277.

3. Performfault current calculations to verify
that distribution equipnment is coordinated with
i npedance specified.

TABLE PMI-1

I ( PRIMARY VOLTS = 4160V)----------- |
IEE T T ( SECONDARY VOLTS)---===nnnmm-=-- |

[ 480Y/ 277V [ 208Y/ 120V |
R At | oo |
kVA | NLL| LL | Mn9% | NL| LL | Mn % |
R R EEL PR TPERE R TR EE L EEE T EEEE |
75| 158 | 719 | 2.15 | 152 | 756 | 2.70 |
112.5 | 223 | 880 | 2.69 | 223 | 945 | 2.81
150 | 255 | 1082 | 3.44 | 285 | 1171 | 2.70
225 | 373 | 1469 | 2.65 | 372 | 1595 | 3.16
300 | 454 | 1698 | 3.81 | 457 | 2029 | 3.83
500 | 719 | 2579 | 3.73 | 723 | 3073 | 4.37
750 | 841 | 4358 | 5.32 | 922 | 5328 | 5.32
1000 | 1003 | 5930 | 5.32 |----------mmmmmia oo |
1500 | 1367 | 9363 | 5.32
|- |
[---------- ( PRI MARY VOLTS = 12470V)---------- [
[-=--cmmoman-- ( SECONDARY VOLTS)-------------- |
[ 480Y/ 277V [ 208Y/ 120V |
|- |- |
kVA | NLL| LL | MNn9% | NL]| LL | Mn % |
R EEEEEPEE T EEEE R TR EEE T PEE T PEEE |
75| 158 | 745 | 2.70 | 167 | 742 | 2.45
112.5 | 210 | 894 | 2.69 | 224 | 917 | 3.22 |
150 | 291 | 1075 | 2.96 | 291 | 1103 | 3.11 |
225 | 373 | 1494 | 2.67 | 412 | 1728 | 2.52
300 | 438 | 1718 | 3.88 | 475 | 1872 | 3.86
500 | 721 | 2500 | 3.91 | 741 | 3017 | 4.24
750 | 856 | 4445 | 5.32 | 922 | 5272 | 5.32
1000 | 1047 | 5590 | 5.32 | 1309 | 7713 | 5.32
1500 | 1363 | 8539 | 5.32 |----------mmmmo- |
2000 | bt ai n val ues [
2500 | from manuf act ur er
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TABLE PMI-1 ( CONTI NUED)

[ET——_— ( PRI MARY VOLTS = 24940V)---------- |
TR T T ( SECONDARY VOLTS)------=---zn-- |

| 480Y/ 277V | 208Y/ 120V [
|- | oo |
kVA | NLL| LL | MNn9% | NL| LL | Mn % |
|- |- |
751 175 ] 706 | 2.69 | 173 | 686 | 2.64 |
112.5 | 235 | 847 | 2.90 | 220 | 888 | 3.24 |
150 | 289 | 1042 | 2.94 | 299 | 1101 | 2.79
225 | 400 | 1419 | 3.39 | 389 | 1451 | 3.31
300 | 462 | 1789 | 3.94 | 557 | 1869 | 3.88
500 | 728 | 2535 | 3.84 | 745 | 3093 | 4.83
750 | 878 | 4310 | 5.32 | 1081 | 4844 | 5.32
1000 | 1128 | 5423 | 5.32 |------------mmmaao-- [
1500 | 1601 | 7631 | 5.32
2000 | ot ai n val ues |
2500 | from manufacturer |
R R EEETEPEES |
[---------- ( PRI MARY VOLTS = 34500V)---------- [
[------------- ( SECONDARY VOLTS)-------------- [
| 480Y/ 277V | 208Y/ 120V [
|- |- |
kVA | NLL| LL | MNn9% | NL| LL | Mn % |
| oo |- |
75| 197 | 657 | 3.04 | 178 | 726 | 2.68
112.5 | 215 | 852 | 2.91 | 259 | 808 | 2.98 |
150 | 280 | 1053 | 3.89 | 304 | 1183 | 3.17
225 | 415 | 1516 | 3.30 | 378 | 1670 | 3.50
300 | 502 | 1658 | 3.55 | 533 | 2208 | 3.68 |
500 | 395 | 2745 | 4.08 | 719 | 3110 | 4.07
750 | 998 | 4187 | 5.32 | 928 | 5100 | 5.32
1000 | 1105 | 5382 | 5.32 | 1398 | 7196 | 5.32
1500 | 1601 | 8027 | 5.32 |-------------mmmooo- |
2000 | 2456 | 10722 | 5.32 |
2500 | 2861 | 12773 | 5.32
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-- End of Section --
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