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NOTE: This specification covers the requirenments
for station power transformers, single- and

t hree-phase. Indicate rating, size, and
installation details on draw ngs.

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

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

Comment s and suggestions on this guide specification
are welcone. Direct themto the technical proponent
of the specification. A listing of technica
proponents, including their organization designation
and tel ephone nunmber, is on the Internet.

Submit recomended changes to a UFGS as a Criteria
Change Request (CCR)

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

PART 1 GENERAL

1.1 REFERENCES

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

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
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
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the i ssue dates.

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

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

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

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

ASTM | NTERNATI ONAL ( ASTM

ASTM A 345

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

| EEE

D 117

D 1533

D 3487

D 3612

D 877

D 924

D 974

I NSTI TUTE OF ELECTRI CAL

C37. 121

(2004) Standard Specification for
Flat-Roll ed Electrical Steels for Mgnetic
Appl i cations

(2000; R 2005e1) Standard Specification
for Soft Rectangul ar and Square Bare
Copper Wre for Electrical Conductors

(2002) Standard Guide for Sanpling, Test
Met hods, Specifications and CGui de for

El ectrical Insulating Qls of Petrol eum
Oigin

(2000; R 2005) Standard Test Method for
Water in Insulating Liquids by Coul onetric
Karl Fischer Titration

(2008) Standard Specification for M neral
Insulating Gl Used in Electrical Apparatus

(2002) Standard Test Method for Analysis
of Gases Dissolved in Electrical
Insulating G| by Gas Chronat ography

(2002; R 2007) Standard Test Method for
Di el ectric Breakdown Vol tage of Insulating
Li qui ds Using Di sk El ectrodes

(2005a) Standard Test Method for Flash and
Fire Points by C evel and Cpen Cup Tester

(2008) Standard Test Method for

Di ssi pation Factor (or Power Factor) and
Rel ative Permittivity (Dielectric
Constant) of Electrical |nsulating Liquids

(2008) Standard Test Method for Acid and
Base Number by Color-Indicator Titration

AND ELECTRONI CS ENG NEERS (| EEE)
(1989; R 2006) American National Standard

for Switchgear Unit Substations
Requi renment s
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| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

NFPA

1.2

C57.

C57.

C57.

C57.

Std

Std

70

12.00 (2006) Standard General Requirenents for

Li qui d-1 nmersed Distribution, Power, and
Regul ati ng Transformners

12.10 (1997; |INT 2005) Safety Requirenents for

Transformers 230 kV and Bel ow 833/ 958
Through 8333/10417 kVA, Single-Phase, and
750/ 862 Through 60 000/80 000/ 100 000
kVA, Three-Phase Wthout Load Tap

Changi ng; and 3750/4687 Through 60 000/ 80
000/ 100/ 000 kVA Wth Load Tap Changi ng

12. 80 (2002) Standard Term nol ogy for Power and

Di stribution Transforners

12.90 (2006) Standard Test Code for

Li qui d-1 nmersed Distribution, Power, and
Regul ating Transforners

57.19. 00 (2004) Standard General Requirenents and

Test Procedures for Qutdoor Apparatus
Bushi ngs

62 (1995; R 2005) Guide for Diagnostic Field

Testing of Electric Power Apparatus-Part
1: Ol Filled Power Transforners,
Regul at ors, and Reactors

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

(2007; AVD 1 2008) National Electrical
Code - 2008 Edition

SUBM TTALS

EE R I R R R R I R I R R R R I R I R R I R I R R I R R R R R I R

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

m ni mum required for adequate quality control.

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

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

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

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

Rk Ik kb Sk R IR Rk kS kR R Ok R Rk kb R Rk Ik kb R R o

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that reviews the submittal for the
CGovernment.] Submit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Submit Connection Diagrans in accordance w th paragraph entitled,
"Ceneral Requirenments," of this section.

Submit Fabrication Drawi ngs in accordance w th paragraph entitled,
"CGeneral Requirenments," of this section.

Submit Installation Drawings for the secondary unit substation in
accordance with the paragraph entitled, "Installation," of this
section.

SD- 03 Product Data

Submit Equi prent and Performance Data for the followi ng itens
including life, test, systemfunctional flows, safety features,
and nmechani cal automated details.

Power Transforners

Tr ansf or mer Tanks

Bushi ngs

Encl osur es

Coi |l s

Aut omati ¢ Load- Tap Changi ng Equi pnent
Accessori es

Submit Equi pnent Foundation Data for Power Transforners in
accordance with paragraph entitled, "CGeneral Requirements," of
this section.

Submit Manufacturer's Catal og Data in accordance w th paragraph
entitled, "CGeneral Requirenments," of this section.

SD-06 Test Reports

Submit Factory Test Reports for the follow ng tests on power
transforners in accordance with | EEE C57.12.90 and | EEE C57.12. 00,
Tabl e 16.

H gh- Vol t age Tests

I nsul ati on- Resi st ance Test
Tenperature-Ri se Tests
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I nsul ati on Power Factor
G| Power Factor

| mpul se Tests

| npedance and Load Losses
Sound Tests

Bushi ng Tests
Short-Circuit Tests

SD-07 Certificates

Submittal of Certificates of Conpliance of previous tests on
simlar units (type-testing) under actual conditions for
tenperature-rise tests, bushing tests, inpulse tests, and
short-circuit tests in lieu of factory tests on actual units
furni shed i s acceptabl e upon approval .

SD- 08 Manufacturer's Instructions

Subnit Manufacturer's Instructions for the Power Transformers
i ncludi ng special provisions required to install equipnent
components and system packages. Provide special notices that
detail inpedances, hazards and safety precautions.

SD- 09 Manufacturer's Field Reports

Submit Field Test Reports for the follow ng tests on power
transforners in accordance with the paragraph entitled, "Field
Testing" of this section.

I nsul ati on Power Factor

O | Power Factor

Ol Acidity Test

Water-in-oil (Karl Fischer) Tests
Di ssol ved Gas Anal ysi s

Turns Ratio Tests

I nsul ati on Resi stance Tests

SD-10 Operation and Mi ntenance Data

Submit Operation and Mi ntenance Manuals for the foll ow ng
equi pnent :

Power Transformers
Aut omati ¢ Load-tap Changi ng Equi prent
Space Heaters

1.3 GENERAL REQUI REMENTS

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

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

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS applies to
work specified in this section

Submit Connection Diagrans for Power Transformers, Cores, Coils and
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Aut omati ¢ Load- Tap Changi ng Equi pnent. Provi de Connection Di agrans that
indicate the relations and connections of the follow ng items by show ng
the general physical |ayout of all controls, the interconnection of one
system (or portion of systen) with another, and internal tubing, wring,
and ot her devices

Submit Fabrication Drawi ngs for Power Transforners, Transformer Tanks,
Bushi ngs, Encl osures, Cores, Coils, Automatic Load-Tap Changi ng Equi prment
and Accessories. Provide Fabrication Drawi ngs that consist of

manuf acturers original fabrication and assenbly details to be perforned at
the factory for the Project.

Provi de Power Transforners, Transforner Tanks, Bushings, Enclosures, Cores,
Coils, Automatic Load-Tap Changi ng Equi prent and Accessories that neet or
exceed specified material and performance requirenents and reference

st andar ds.

Submit Manufacturer's Catal og Data for Power Transfornmers, Transforner
Tanks, Bushi ngs, Enclosures, Cores, Coils, Automatic Load -Tap Changi ng
Equi pnent, Sheet Metal and Accessori es.

Submittal of Certificates of Conpliance of previous tests on simlar units
under actual conditions for tenperature rise, bushing tests, and
short-circuit tests in lieu of factory tests on actual units furnished is
accept abl e upon approval

Provi de Equi pnent Foundation Data for power transforners that includes plan
di mensi ons of foundations and rel ative el evations, equi pnent wei ght and
operating | oads, horizontal and vertical |oads, horizontal and vertica

cl earances for installation, and size and |ocation of anchor bolts.

.4 FACTORY TESTI NG

Provide tests on transformers that include insulation-resistance tests of
the windings, turns ratio tests, polarity and phase rotation tests, no-I|oad
|l oss at rated voltage, excitation current at rated voltage, inpedance and

| oad | osses at rated current, insulation power factor tests, inpulse tests,
tenperature rise test, short circuit test, oil power factor tests, oi
acidity tests, water-in-oil (Karl Fischer) tests, dissolved gas analysis,
sound tests, dielectric tests, and bushing tests. Conduct Factory Test
Reports in accordance with | EEE C57.12. 90, |EEE Std 62, ASTM D 3612, and

| EEE C57.12.00, Table 16. Maxi mum acceptabl e insulation power factor is .5
percent for mneral oil insulated transfornmers.

Provi de manufacturer certification that the insulating oil contains no
PCB's and affix a label to that effect on the transfornmer tank and on each
oil drumcontaining the insulating oil.

Ship no transformer to the site until all factory tests and their results
are approved by the Contracting Oficer and the equi pnent is inspected and
approved by the Contracting Oficer unless he has given the manufacturer a
witten waiver.

After the transformer arrives on site the Governnent will perform an

i nsul ati on power factor test and take an oil sanple for a dielectric test,
di ssol ved gas analysis, water-in-oil (Karl Fischer) test, oil acidity test,
and PCB content determ nation
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1

5 QUALI FI CATI ONS FOR MANUFACTURERS

Provi de material and equi pnent under this specification that is the
standard catal og product of a manufacturer regularly engaged in the
manufacture of oil filled transforners and their conponent parts and
equi pnent. Provide equi pnent that is of the |atest standard design for
out door service and has been in repetitive nmanufacture for at |east 150
units.

PART 2 PRODUCTS

2.

1 EQUI PMENT STANDARDS

Provi de station power transformers with primary connections to [overhead]

[ under ground] hi gh-voltage incom ng lines and [bus connected secondary]

[ secondary connections to underground cabl es] [secondary connections to
underground distribution lines] that are two-w nding, three-phase, 60-hertz
(Hz), oil-imersed, 55/65-degree Crise, self-cooled, Cass OA or
forced-air-cooled Cass OA/FA, or forced-air-oil-cooled dass ON FA FOA,
out door type conformng to | EEE C57.12.00 and | EEE C57.12. 80.

.2 EQUI PMENT REQUI REMENTS

2.1 | rpedance

Provi de percent inpedance voltage at the self-cooled rating in accordance
with | EEE C57.12. 10.

. 2.2 Short-Circuit Wthstand

Provi de transforners capable of wi thstanding, without injury, the
mechani cal and thermal stresses caused by short circuits on the externa
term nals of the | owvoltage wi ndings in accordance with | EEE C57.12.00.

. 2.3 Vol t age Rati ngs

Provide primary voltage section that is rated for connection to [69, 000]
[ 115, 000] [138,000] [230,000] volt, three-phase, 60 Hz power distribution
syst ens.

Provi de secondary voltage section that is [13,800] [13,200] [12,470]
[ ] volt, three-phase, 60-Hz, for connection to solidly grounded power
distribution systens.

.2.4 I nsul ation C ass

Insul ate transformer primary wi ndings for [69,000] [115,000] [138, 000]
[230,000] [___ ] volts for connection to [69,000] [115,000] [138, 000]
[230,000] [__ ] volt, three-phase, 60-Hz, power transm ssion systens.
. 2.5 Basi c I npul se I nsul ation Levels

Provi de basic inpulse insulation levels of the incoming and transforning
sections of the transforner in accordance with | EEE C37. 121

.3 CONSTRUCTI ON

Provide transformers that include a core and coil assenbly enclosed in a
seal ed airtight and oiltight tank, with accessories and auxiliary equi pnent
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as indicated and specified.
.3.1 Tank

Provide transformer tank with walls, bottom and cover fabricated from
hot-rolled steel plate with cooling tubes or radiators vertically nounted
to the side walls of the tank

Provide transformer tank that is welded construction with rectangul ar base
designed for rolling in the direction of the centerline of the bushing
segnment s.

[Provide tank that has a manhole in the cover. Provide circular manhol es
that are not less than 390 millineter 15 inches in diameter. Provide
rectangul ar or oval nmanholes that are not |ess than 250 by 400 mllineter
10 by 16 inches.]

[Provide tank that has a handhole in the cover. Provide circular handhol es
that are not less than 150 nmillineter 6-inches diameter. Provide

rect angul ar handhol es that are not less than 115 nmillineter 4-1/2-inches

wi de and that have an area of not |ess than 42000 square millinmeter 65
square inches.]

Provide lifting, noving, and jacking facilities conformng to | EEE C57.12. 10.

Provi de transformer base that is designed to provide natural draft
ventilation under the transformer tank when the transformer is placed on a
flat concrete foundation. Undercoat the bottom of the transformer tank
with a heavy rubberized protective sealing material at least 0.8 mllineter
1/32 inch thick

[Wel d cooling tubes into headers which in turn are welded into the
transforner tank wall.]

Provide a seal ed-tank oil -preservation systemthat seals the interior of
the transfornmer fromthe atnosphere throughout tenperatures ranging to 100
degrees C. Provide constant gas and oil volunme with internal gas pressure
not exceedi ng 69 kil opascal positive or 55 kil opascal negative. 10 pounds
per square inch, gage (psig) positive or 8-psig negative. Make provision
for the relief of excessive internal pressure in the transforner tank, by
the installation of a pressure relief valve.

Provide a conpletely assenbled transforner that is designed to w thstand,
wi t hout pernmanent deformation, a pressure 25 percent greater than the
maxi mum oper ati ng pressure of the seal ed-tank oil -preservati on system

Provi de spare nounting gaskets for all bushings, term nal chanbers
handhol es, and the gasket between the relief cover and flange on the
pressure relief valve

. 3.2 Bushi ngs

Terminate primary w ndings of the transfornmer in cover-nounted high-voltage
bushings. Term nate secondary wi ndings of the transformer in sidewall

bushi ngs enclosed with throats or flanges that are an integral part of the
transforner and terninal chanbers for electrical connections to the
underground distribution system Provide sane insulation class of bushings
as the insulation class of the windings to which they are connect ed.
Provide electrical characteristics of transfornmer bushings in accordance
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with | EEE C57.12.00. Provide dinensions of transforner bushings in
accordance with | EEE Std 57.19. 00.

. 3.3 Cor es

Provide cores that are built up with | ani nated, nonagi ng,

hi gh-perneability, grain-oriented, cold-rolled, silicon sheet steel
Provide | am nations that are coated with an insulating filmor finish to
m ni m ze eddy-current |osses. Provide sheet steel that conforns to
ASTM A 345.

.3.4 Coils

Provi de high- and | owvoltage coil sections that consist of insulated
copper conductors wound around the core. Provide coil sections that are
[concentric] [rectangular] to counteract forces incurred under
short-circuit conditions and provide with oil ducts to dissipate the heat
generated in the windings. Provide coil sections that are electrically
connected together and to the respective terminal bushings of the
transforner. Provide copper conductors in the high- and | ow voltage coi
sections that conformto ASTM B 48, Type B for applications involving
edgewi se bendi ng.

Provide primary wi nding of the transforner that is equipped with four 2.5
percent full-capacity taps, two above and two bel ow normal voltage, brought
out to an externally operated manual tap changer. Provide tap changer
handl e that is capabl e of being padl ocked in each tap position and is
operabl e when the transforner is deenergized.

.3.5 Cool i ng Provi sions

[Provide radiators that are detachable all-welded [mild steel] [hot-dipped
gal vani zed steel] construction, with top and bottom connections to the
transformer tank wall. Provide tank wall top and bottom connections to
radi ators that are equipped with valves that pernit renoval of radiator

wi thout draining oil fromthe transforner tank.]

[Provide transformer that is equipped with automatically controlled fans to
provi de forced-air-cooled transformer ratings in accordance wth

| EEE C57.12.10. Provide equi pnent that includes a thernally operated
control device, manual |y operated bypass switch, notor-driven fans, and

el ectrical conduit and wire connections.]

[ Make provision for future installation of automatically controlled
notor-driven fans to give forced-air-cool ed transforner ratings conform ng
to | EEE C57.12.10. Provide necessary nechanical arrangenents for a
thermal |y operated control device to be nmounted in a well for top
liquid-tenperature control as described in | EEE C57.12.00. Make provision
for the future nounting of control cabinets, conduit, and fans.]

Rk Ik kR IR R R I S S S o e S S S R R R R Rk b kR Ik Ik kS S SRRk o b o

NOTE: When fans are to be provided, select fromone
of the two follow ng paragraphs.

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

[Provide thermally operated control device that consists of a top oi
tenperature relay with thermal el enent mounted in a well responsive to the
top liquid-level tenperature of the transforner.]
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[Provide thermal |y operated control device that consists of a hot-spot
tenperature relay with thermal el enent mounted in a well and a bushing type
current transformer. Add energy fromthe current transformer to the top
oil tenperature of the transforner to indicate the sinulated hot-spot
condition in one phase of the transforner w nding.]

Provide well that conforns to | EEE C57.12.00. Connect manual ly operated
bypass switch in parallel with the automatic control contacts and encl ose
in a weat herproof cabinet |ocated on the side of the transformer at a

hei ght not greater than 1500 m|lineter 60-inches above the concrete
foundation. Provide fan notors that are [230] [120] -volt, single-phase,
60-hertz, without centrifugal switch and are [individually fused]
[thermal | y] protected.

.3.6 Aut omat i ¢ Load- Tap Changi ng Equi prent

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

NOTE: Delete the follow ng paragraphs if automatic

| oad-tap changers are not applicable to the project.
ER R IR I I R R R R R I I I R R R Rk I I I R R R I I I R R R R R I I I R R I I I R O I I I I S I R R S I

Provide transfornmer that is equipped with three-phase automatic | oad-tap
changi ng equi pnent that provides 10 percent voltage adjustnent in 16 equa
st eps above and bel ow rated secondary voltage in accordance with

| EEE C57.12. 10.

Provi de | oad-tap changi ng equi pnent that consists of an arcing tap switch
or tap selector and arcing switch, a notor-driving nechani sm position

i ndi cator, and automatic control devices contained in weat herproof

encl osures nounted on the sidewalls of the transforner tank

Locate arcing tap switch or tap selector and arcing switch in one or nore
oil -imersed wel ded steel plate conpartnments with renovabl e, bolted,
external access covers, drain and sanpling valve, filling plug, and
magnetic liquid-level gage. Make provision for the escape of gas generated
by the arcing contacts. |Isolate oil in the arcing switch conpartnment from
the oil within the transformer tank

Provi de notor-drive mechanismthat is equipped with a 120-volt,

si ngl e-phase, 60-hertz nmotor and [hand crank] [hand wheel] for autonatic
and nanual operation of the driving nmechanism Provide nechanically
operated electric limt switches to prevent overtravel beyond the nmaxi num
| ower and rai se positions.

Provi de automatic control devices that are housed in a weat herproof sheet
netal cabinet with breather and hinged doors to provide access to the
control devices. Make provision for padl ocks.

Provi de automatic control devices that include a voltage-regulating rel ay,
time delay, manual /automatic sel ector switch, |ine-drop conpensator,
paralleling switch, current transforners, reactance reversal contro

swi tch, operation counter, current and potential test term nals, |anpholder
and switch, heater and switch, convenience outlet, and protective devices
in accordance with | EEE C57.12.10, Section 26 05 70.00 40 H G+ VOLTAGE
OVERCURRENT PROTECTI VE DEVI CES and Section 26 05 71.00 40 LOWMVOLTAGE
OVERCURRENT PROTECTI VE DEVI CES

Make provision for the accurate alignment, positioning, and | ocking of
arcing contacts in each tap position. Wen the |oad-tap changi ng equi pnent
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is on a tap position at or above rated secondary voltage, provide
transforner that is capable of supplying its rated kVA

2.4 I NSULATI NG O L

Provide insulating oil that conforns to ASTM D 3487 with inhibitor.

Provide dielectric strength of transformer oils, when shipped, that is not

| ess than 28 kV when neasured in accordance with ASTM D 117. Provide
Neutral i zati on Nunmber that is not greater than .03 gm KOH/ m when neasured
in accordance with ASTM D 974. Provide ermulsified water that does not
exceed 25 ppm at 20 degrees C. Wien neasured in accordance with ASTM D 1533
Provi de power factor that does not exceed .5 percent at 20 degrees C when
nmeasured in accordance with ASTM D 924.

Provi de a nonpropagating high fire point transformer insulating liquid
having a fire point not |ess than 300 degrees C when tested per ASTM D 92.
Provide liquid that has a dielectric strength not Iess than 33 kilovolts
when tested in accordance with ASTM D 877 and NFPA 70.

2.5 ACCESSORI ES

Provide transfornmer accessories that include a |iquid-Ilevel indicator,
iquid-tenperature indicator, pressure/vacuum gage, drain and filter
val ves, ground pads, and identification plate. Provide transfornmer
accessories and their locations that conformto | EEE C57.12. 10.

Nitrogen fill valve to be |ocated above the transforners liquid |evel

2.5.1 Space Heaters

EE IR R I R R I I R R I I I R R R R S R R R I Rk I I R R I R O S

NOTE: I ncl ude paragraphs "Space Heaters," and
"External Voltage Source," for outdoor transforners
that utilize stress cones for term nating nmedi um

vol tage power cables. |Include space heaters in
secondary conpartnent at the request of maintenance
and operations personnel. Space heaters prevent

nmoi sture build-up in ventil ated conmpartnents.

Watt age supplied by heaters is one-fourth of heater
nanepl ate rati ng when 240-volt heaters are operated
at 120-volts.

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

Provide primary [and secondary] cable term nation conpartnent that is

equi pped with externally energi zed space heaters to provi de approxi nately
40 watts per square neter 4 watts per square foot of outer surface area.
Provi de heaters that have a power density that does not exceed 4 watts per
645 square mllinmeter square inch of heater elenment surface. Provide
heaters that are rated at 240-volts for connection to 120-volts. Locate
heaters at the | owest portion of each space to be heated. Cover
termnals. Use thernostats to regulate the tenperature.

Provide installed and operable heaters at the tine of shipnment so that the
heaters can be operated i mediately upon arrival at the site, during
storage, or before installation. Provide connection |ocations that are
mar ked prom nently on draw ngs and shi ppi ng covers and that have tenporary
| eads for storage operation. Provide |leads that are easily accessible

wi t hout having to renove shi pping protection
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2.5.2 Ext ernal Vol tage Source

Group together all externally powered wiring to the switch as nuch as
possi bl e and connect to a terminal block which is marked with a | am nated
pl astic nanmeplate having 5 millinmeter 3/16-inch high white letters on a red
background as foll ows:

DANGER - EXTERNAL VOLTAGE SOURCE

Provide externally powered wiring that includes 120-volt unit space heaters
[, tenperature alarmdevices] [, fans] [, ] [, and] [instrunmentation
circuits].

2.5.3 M scel | aneous

Provi de transformer accessories that include a |iquid-Ilevel indicator
iquid-tenperature indicator, pressure/vacuum gage, drain and filter
val ves, ground pads, and identification plate. Provide transfornmer
accessories and their locations that conformto | EEE C57.12. 10.

Transformer kilovolt-anpere (kVA) ratings are continuous and are based on
tenmperature-rise tests. Do not exceed tenperature lints when the
transforner is delivering rated kVA output at rated secondary voltage in
accordance with | EEE C57.12.00.

2.6 PAI NTI NG

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

NOTE: For all outdoor applications and all indoor
applications in a harsh environment refer to Section
09 96 00 H GH PERFORMANCE COATINGS. High
performance coatings are specified for all outdoor
applications because ultraviol et radiation breaks
down nost standard coatings, causing a phenonena
known as chal king, which is the first stage of the
corrosion process. For additional information
contact The Coatings Industry Alliance, specific
suppliers such as Keeler and Long and PPG and NACE
I nt ernati onal (NACE)

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

After fabrication, clean and paint all exposed ferrous netal surfaces of
the transformer and conmponent equi pnent. Provide the transformer with the
standard finish by the manufacturer when used for nost indoor
installations. For harsh indoor environments (any area subjected to

chemi cal and/or abrasive action), and all outdoor installations, refer to
Section 09 96 00 H GH PERFORMANCE COATI NGS

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install transformers as indicated and in accordance with the manufacturer's
recomrendati ons. G ound Transforner tanks.

Submit Installation Drawings for the secondary unit substation. Provide
drawi ngs that include conplete details of equipnent |ayout and design
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3.

2 FI ELD TESTI NG

Di sconnect primary wi nding of the transformer fromthe power supply, and
ground the secondary wi ndings of the transforner, before conducting
i nsul ation and hi gh-voltage tests on primary w ndi ngs.

D sconnect secondary wi nding of the transforner fromthe secondary feeder
cabl es, and di sconnect the primary wi nding of the transforner fromthe
power supply and ground, before conducting insulation and hi gh-voltage
tests on secondary w ndi ngs.

G ve windings of the transfornmer an insulation-resistance test with a
5,000-volt insulation-resistance test set.

Apply tests for not less than 5 minutes and until 3 equal consecutive
readings, 1 mnute apart, are obtained. Record readings every 30 seconds
during the first 2 mnutes and every mnute thereafter. M ninum acceptabl e
resi stance is 100 negohns.

Upon satisfactory conpletion of the insulation resistance tests, give the
transfornmer w ndings an insul ation power factor test and an excitation
test. Maxi num acceptable power factor is 0.5 percent. Excitation results
vary due to the ampunt of iron and copper in the w ndings and are used for
basel i nes only.

Then give the transforner a turns ratio test. Provide readings within 1/2
percent of each other.

Upon satisfactory conpletion of the above electrical tests, give the
transforner the following oil tests: power factor, neutralization nunber,
Karl Fischer, D ssolved gas analysis, and dielectric. Provide results as
foll ows:

Power Fact or | ess than .5 percent at 20 degrees C
Kar|l Fi scher | ess than 25 ppm at 20 degrees C
Neutral i zati on Number | ess than .03 gm KOH m

Di el ectric greater than 33kV

Di ssol ved Gas Conbustibles |ess than 1000 ppmtota

Fi nal acceptance depends upon the satisfactory performance of the equi pnent
under test. Do not energize transfornmer until recorded test data has been
approved by the Contracting Oficer. Provide final test reports to the
Contracting Oficer. Provide reports that have a cover |etter/sheet
clearly marked with the System name, Date, and the words "Final Test
Reports - Forward to the Systens Engi neer/ Condition Mnitoring
OficelPredictive Testing Goup for inclusion in the M ntenance Database

-- End of Section --
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