Installation Guide 475A667AAP001 Rev 003

Dry-Type General Purpose Power Transformers
Single and Three Phase, 15-150 kVA

Instructions for the Safe Handling, Installation, Operation
and Maintenance of Ventilated Dry—Type Transformers
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1. General Information

General-purpose dry type transformers have a ateti] encased construction suitable for indoorigeinly, unless converted for
protective outdoor service. All encased modelsdasigned for floor or platform mounting; howewesll mounting bracket kits
are available through 75kVA three phase and 50kwigle phase. The core and coil structure is maloterubber isolation pads
at the base to minimize transmission of vibration.

Rainshield conversion kits are available to conwandard indoor NEMA Type 2 enclosures to NEMA &ygR enclosures

suitable for protected outdoor installation. Thensformer nameplate specifies the proper kit tecméhe indoor enclosure and
transformer. Special NEMA Type 3R totally encloseth-ventilated (TENV) enclosures are also avéglédr indoor or protected

outdoor applications through 75kVA three phasee &hclosure has vent guards that deter rodentis birdebris from entering.

Each transformer is assembled and given complet#riglal tests at the factory, after which it ispected and packed for shipment.

2. Temperature Class
Industry standard UL 1561 classifies insulatiortesys in accordance with the following rating system

Ambient | + Winding Rise | + Hot Spoi | = Temp Class All standard, general-purpose transformers meeticgiye
40C 55C 10C 105C IEEE, ANSI, NEMA, CSA and UL standards.
40C 80C 30C 150C ) . .
240C 115C 30C 185C These transformers are designed using a 220C fiwsula
200 150C 300 220C system with a standard 150C temperature rise.

Transformers for applications requiring lower tengtere rise, generally 115C and 80C, are readifjlable.

Transformers with a standard 150C winding tempeeatise, operating at full load will have a maxim&®C/122F temperature
rise on the surface areas of the enclosure. W#B@ ambient, the measured enclosure surface tetaperould be as high as
90C/194F.

3. Handling

Provisions for lifting are provided. Because tfan®ers are surprisingly heavy, check the weiglowshon the nameplate or the
shipping label to assure adequate capacity ofhdifiequipment. For safety, spreaders should be w#kdlifting equipment.
Lifting holes are provided on the top core clangs;essible by removing the top cover. The unit adag be lifted by forks or
skidded at the bas@o prevent damage to the transformer enclosure base when lifting the transformer by forks, always be sure
that all enclosure panels arein place. Always move transformersin an upright position only. Refer to enclosure assembly picture
on last page.

4. Receiving

Upon receipt of shipment, examine the package donabe that may have been sustained in transihe I§hipping container must
be opened outdoors, take proper precautions teptelie entrance of moisture. While unpacking, erarthe product for broken,
bent, or loose parts or other damage. If damage §hipment is evident, file a damage claim with ttansportation company and
notify the nearest sales office.

5. Installation

Dry-type transformers should be located in an avkare the transformer can be inspected at any tinig.a requirement of the
NEC/CEC that sufficient access and working spaceptmvided and maintained about all electrical emépt to permit
maintenance.

WARNING
TO AVOID ELECTRICAL SHOCK DO NOT REMOVE COVERS WHE TRANSFORMER IS ENERGIZED.
TRANSFORMERS OPERATE AT HAZARDOUS VOLTAGES THAT CQID CAUSE SEVERE INJURY OR DEATH!




CAUTION
ONLY EXPERIENCED AND QUALIFIED PERSONNEL SHOULD PERORM INSTALLATION AND MAINTENANCE. NO
ATTEMPT SHOULD EVER BE MADE TO CHANGE THE TAPS OR AKE CABLE CONNECTIONS WHILE THH
TRANSFORMER IS ENERGIZED.

TRANSFORMERS SHOULD BE INSTALLED IN SECURE, CONTROED ACCESS AREAS, NEVER IN AREAS SUBJECT
TO DELIBERATE, UNAUTHORIZED ACTS BY MEMBERS OF THEENSUPERVISED PUBLIC. IF INSTALLED IN SUCH
AREAS, TAMPER RESISTANT ENCLOSURE SCREWS SHOULD BISED.

5.1 Preparation

Remove all shipping braces identified as such. Aogumulation of dirt or dust may be removed by wadgng, brushing or by
blowing dry air on the unit. If moisture is evideoy the appearance of rust or mildew, or moistsreisible on the insulation
surfaces, the unit should be dried out by pladirig &n oven or by blowing heated air over it. ither case the temperature should
not exceed 110C/230F. Insulation resistance tdstheotype used on liquid filled transformers affelitle value on dry-type
transformers. The nature of insulation used in tgpe transformers is such that megger readingsareeliable and may be
misleading. Refer to ANSI/NEMA C57.12.91 paragrdphO for additional information.

5.2 Mounting and Placement
The only foundation necessary is a non-combustilale surface strong enough to support the weighthef unit. Note that
permanent and effective grounding of the metal aasecordance with NEC/CEC is recommended asetyspfecaution.

Free circulation of ambient air is essential foe ghroper operation of all ventilated dry-type tfanmers. The sides of the
transformer with ventilation openings require aimumm distance of six inches to adjacent noncomblgstitructures or equipment
to ensure proper circulation of air. Refer to esare assembly picture on the last page.

CAUTION
TRANSFORMERS SHOULD BE INSTALLED AT LEAST TWELVE ISHES FROM COMBUSTIBLE MATERIALS,
INCLUDING MOUNTING SURFACE UNLESS SEPARATED BY FIRRESISTANT HEAT INSULATING BARRIERS.
SPECIFIC REQUIREMENTS ARE DESCRIBED IN NEC, SECTI@N0-21. CHECK LOCAL CODES.

5.3 Ventilation

Dry-type general-purpose transformers are coolefiidgycirculation of surrounding air. They depemdair to enter at the bottom,
flow upward over the core and coil surfaces and xbugh the openings near the top. These tremsic will carry full-rated
loads continuously when the surrounding air doésroeed 30C/86F average, 40C/104F maximum andedjatructures permit
free movement of cooling air.

The room in which dry-type transformers are locasbduld be sized to permit locating transformerthgiufficient spacing
between units and sufficient clearances to walts @her obstructions to permit the free circulatodrair around each unit and to
minimize noise amplification. Sufficient space glibalso be maintained to permit routine inspecdad maintenance.

Adequate ventilation is essential for the propeoliog of transformers. Clean dry air is desirablEiltered air at or above
atmospheric pressure may reduce maintenance ifadwsther contaminants present a problem. Whersfioamers are located in
rooms or other restricted spaces, sufficient vatitih should be provided to hold the air tempertwithin established limits
(30C/86F average over 24 hours with a 40C/104F maixi) when measured near the transformer inlets.

5.4 Audible Sound Sources

The audible sound produced by transformers is dilet energizing of the core by the alternatingage applied to the windings.
This creates vibrations whose fundamental frequesdyice the frequency of the applied voltage. e Hudible sound will be
present even under no load conditions. The vibmatfgroducing audible sound can occur in the cai, mounting, housing, and
in the conduit. The transmission of sound fromtt@sformer can be by various media such as &italiconcrete, wood or any
combination Amplification of audible sound can occur in a given area due to the presence of reflecting surfaces.



CONTROL OF AUDIBLE SOUND SOURCES: Commercially available vibration isolators can ipstalled between the
transformer and its mounting surface. This willueel case vibration and compensate for slight umasmof the mount. They
should be sized for the appropriate loading at @éwise fundamental frequency. To eliminate posséidend generation, the
enclosure panel screws of the transformer housimgf fve tight and the housing must be securelyrfadtéo the mounting surface.
Care must be taken to ensure proper and tightlesta of conduit. Flexible conduit is recommedde

CONTROL OF AUDIBLE SOUND TRANSMISSION: Acoustical-absorbing material should be mountedefiecting surfaces
to reduce sound reflection and possible amplificati Transformers should be mounted on a firm sugpving as great a mass as
possible. Vibration pads or properly designedasoh mounts under the transformer will reducegnaittal of sound. On general-
purpose transformers, neoprene rubber isolatiors figmlate the core and coil assembly from the foamger enclosure. The
isolation pads are located between the bottom claraps and the base assembly. The isolation padghtened at the factory
for shipment and must be loosened to allow the tpadxpand prior to the unit being energized. Réfeenclosure assembly
picture on last page for details.

KVA AVERAGE SOUND Dry type general purpose transformers are designddmanufactured to comply with
(150C RISE) | LEVEL IN DECIBELS NEMA, CSA and ANSI standards. The decibel valueferemced here represent
ANSI-C89.2 average values obtained in a sound laboratory rursiry standard test procedures.
0-9 40 Decibel values obtained in field testing are uaitgli and can be as much as 10 to 15
dB higher than actual test lab values due to aetyaf circumstances beyond the
10-50 45 control of the transformer manufacturer. In mases, transformers returned for noise
51-150 50 actually meet the ANSI standard when re-testedlabaratory.

Some circumstances that can cause high fieldmgadire:

» Higher than rated voltage being applied to trametarwindings. Must be measured with a true RMS mete

» Isolation pad hardware was not adjusted to all@pidds to re-expand and/or shipping braces wenenaved.

« Transformer enclosure panels not properly tightened

» Improper installation of conduit.

» Improper location of transformer. Mount the tramsfer as far away as possible from corners, waltziings. Installing
transformers near hard surfaces such as concrégewilhamplify the sound and may require the e$sound absorbing
materials.

CAUTION
CARE SHOULD BE USED IN SELECTING SITES FOR TRANSFMER INSTALLATION. SPECIFIC ATTENTION
SHOULD BE GIVEN TO OFFICE, CLASSROOM, MEDICAL AND GSPITAL FACILITIES. WHEN TRANSFORMER
ARE LOCATED IN ELECTRICAL CLOSETS ADJACENT TO HALLWYS, SOUND CAN BE GREATLY AMPLIFIED
TRANSFORMERS SPECIFICALLY DESIGNED FOR LOW NOISE ERVAILABLE, CONTACT YOUR DISTRIBUTOR.
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6.0 Connections

6.1 Cable Conduit Entrance / Lugs

All cable connections to the transformer shouldobaught into the enclosure as low as possible ltawafor the required cable
bending radius. Side entry of cables is recommérake it leaves the ventilation areas unobstruct®dhen making cable
connection or changing taps, always use two wrendbe tightening or loosening bolted connectionsptevent distortion or
damage Note: terminals must be cleaned if it is necessary to change taps. Gently scrape the insulation/coating from the new
connection and apply an electrical joint compound.

All general-purpose transformers are designeddsy eccommodation of cables and calgenectors. Bolt Torque
Lug connector kits are readily available and canobdered through the sales office, through the Size (In Lbs.)
distributor, or can be purchased commercially. a@ksembly of connectors to the line terminals is
important. Follow established installation procegurecommended by the connector manufacturer.|| 1/4” 60
Do not install washers between the lug and theiternas this will cause heating and arcing, resglti 5/16" 120
in failure of the connector. Refer to the NEC/CEQidg for sizing. Follow the torque N

recommendations of the connector manufacturer ethes adjacent guide. ig” 42128




WARNING
DO NOT REMOVE ENCLOSURE PARTS OR CHANGE CONNECTIOMAHILE THE UNIT IS ENERGIZED.

NOTE
AFTER INSTALLATION OF CONNECTORS AND CABLING, A MINMUM OF 1" CLEARENCE MUST BE MAINTAINED
FROM ENERGIZED PARTS TO ALL CASE PARTS.

CAUTION

CARE MUST BE TAKEN TO PLACE ALL LEADS FROM THE SAMEOAD THROUGH ONE KNOCKOUT AND THOSE
FROM THE SAME SUPPLY SOURCE THROUGH ONE KNOCKOUT S®IAT NO PART OF THE CASE IS BETWEEN
SUCH LEADS. IF MULTIPLE KNOCKOUT HOLES ARE REQUIRE, EACH KNOCKOUT HOLE MUST CONTAIN THE
SAME NUMBER OF CABELS ROUTED TO EACH PHASE OF THERANSFORMER. FAILURE TO DO SO CAN CAUSE
EXCESSIVE HEATING OF THE TRANSFORMER ENCLOSURE. TPREVENT ENCLOSURE DAMAGE, PROVIDH
PROPER SUPPORT OF THE TRANSFORMER ENCLOSURE PANBMGIEN PULLING CABLES THROUGH THE
PANEL.

6.2 Grounding

Consideration must be given to equipment ground@age, core, and transformer winding). Groundimghads and practices are
well established and are beyond the scope of tisimliation guide. ANSI/IEEE standard 142 is eoremended publication for
this subject and contains an extensive bibliograpfiyie grounding conductor for a transformer shchdste a current carrying
capacity in accordance with the NEC/CEC.

6.3 Lighting Tap Applications

Some transformers with a 240-volt delta connecémbisdary have a 120-volt single phase lighting Tdgg maximum single-phase
120-volt load should not exceed 5% of the threespH&/A rating. The load should also be balance?l %% maximum between
terminals X1 to X4 and 2.5% between terminals XX4o

7.0 Before Energizing

Remove all shipping hardware and store for futige. ulf it is desired to change location of thensfarmer at some future date,
reinstall all shipping hardware. The bolt and cerinections that extend through the rubber isoigteds and secure the core and
core assembly to the frame, should be looseneth (watvisible compression of the pads under the ledid and nut) to minimize
the transmission of vibration. Check all other édltonnections for tightness. Securely tightesakws that hold the panels and
covers in place to eliminate possible vibratiornhefse parts.

8.0 Operation

To maintain safe operating conditions do not renmueels of the enclosure while the transformenergized.

CAUTION
NEVER ATTEMPT TO CHANGE TAPS OR CONNECTIONS UNLESSHE TRANSFORMER IS DE-ENERGIZED AND
ALL WINDINGS GROUNDED.

NOTE
TRANSFORMERS RUN HOT: AT FULL LOAD, TRANSFORMERS WITH 150C WINDING TEMPERTURE RISE
COULD HAVE A MAXIMUM 50C/122F TEMPERATURE RISE ON HE SURFACE AREAS OF THE ENCLOSURE. WITH
A 40C AMBIENT, THE MEASURED TEMPERATURE COULD BE ABIGH AS 90C/194F.




8.1 Loading

In general, dry type transformers are designedpieraie continuously at their nameplate kVA ratinrgNSI C57.96 provides
guidance for loading under unusual conditions idiclg: 1. Ambient temperatures higher or lower ttf@nbasis for rating; 2. Short
term loading in excess of nameplate kVA with noriifalexpectancy and; 3. Loading that results ohueed life expectancy.

If the transformer is experiencing increased termjpees, the following load characteristics showddcbnsidered immediately:

» Rigorous motor starting loads, frequent multipletonatarts, or other impact loading for which adfie transformer for that
application is required.

» Over excitation of unit due to excessive supplg Woltage.

« Ambient temperatures above standard 40C maximufiG-a®erage over 24 hours.

* Harmonic distortions of the supply line voltagecarrents.

* Loads that are non-linear with harmonic distortion.

Even if evidence of overheating is noticed, extefaas (fans blowing on the outside of the enclesor louvers) must not be
directed toward the transformer. This practice remult in mis-directed airflow that can retardstwp normal convection through
the transformer coil. As a result the transformék further overheat creating a risk of fire arallfire may result in a short period
of time.

8.2 Over-excitation

Operation at voltages in excess of rating may caose saturation, excessive core losses, overlgeatid abnormally high noise
levels. Special care should be taken where higfeem rated primary voltage is anticipated. Mostegal-purpose dry type

transformers incorporate primary taps to be ablaatch the supply voltage. Dry type general-puepoansformers are designed
to reach rated temperature rise above ambier¢miperature when operated continuously at ratedg®|tfrequency and load.

WARNING
SERIOUS OVERHEATING RESULTANTING IN FIRE DAMAGE MAYRESULT IF THE UNIT IS OPERATED FOR
SUSTAINED PERIODS ABOVE RATED VOLTAGE OR CURRENT ANOR AT OTHER THAN RATED FREQUENCY.

9.0 Troubleshooting

Problem: Circuit breaker trips on start up

Possible causes:

Circuit breaker incorrectly sized for kVA rating wé&nsformer.

Circuit breaker instantaneous trip (if applicalde) too low.

Supply voltage too high, over voltage being apptetransformer.

Supply voltage cables incorrectly connected tosfiammer secondary.

Transformer being reverse fed. If the transforisebeing reverse fed, i.e. if the supply lines epanected to the
transformer secondary terminals, the initial inrashrent can be up to 10 times the normal expdaregh.

Primary ground cable connected to transformer sgaxymeutral bus.

VVYVYV
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Problem: Wrong secondary voltage or secondary vage drifts
Possible causes:

Improper grounding.

Incorrect installation, review nameplate connecticagram.
Primary taps jumpers incorrectly installed.

Measurements must be taken with a true RMS meter.

YV V VYV

Problem: Transformer noisy
Possible causes:
» Transformer not installed per the recommended llatitan procedures outlined in this publication.vigev paragraph
5.4 of this publication.
Supply voltage to transformer higher than voltaagéng of transformer.
Transformer over loaded.
Transformer enclosure panel screws not secureiyetiged.
Rubber isolation pad hardware not properly loosened
Shipping braces not removed.
Sound reverberating from reflecting surfaces.

VVVYVYVYY



Problem: Transformer runs hot

Possible causes:

Overvoltage being applied to transformer.

Transformer being loaded at greater than namef\&terating.

Higher than recommended (30C average / 40C maxinanmbjent air.

Transformer enclosure ventilation openings obstdictr high content of dust and/or lint in transferrair ducts.
Load contains large amount of harmonics.

VVYVYVY

NOTE
GENERAL PURPOSE TRANSFORMERS RUN HOT! UNITS RATEBQC RISE, LOCATED IN 40C AMBIENT, CAN
HAVE ENCLOSURE TEMPERATURES CLOSE TO 90C/194F WHENLLY LOADED.

10. Maintenance

Under normal environments and operating conditiarg, type transformers are virtually maintenancese frHowever, they do
require occasional internal cleaning, care anddopn. The frequency of inspection will depend amospheric and/or
environmental conditions at a given transformetailtegtion or location.

CAUTION
ANY INTERNAL INSPECTION, ADJUSTMENT, CLEANING, OR MINTENANCE MUST BE DONE WITH THE
TRANSFORMER DE-ENERGIZED AND THE WINDINGS GROUNDED.

A continuously energized transformer needs periataning and maintenance to remove accumulatiérgust or dirt from

cooling ducts and other surfaces. Large accunougtimay reduce cooling efficiency and lead to osating. Cleaning is
recommended at least once a year in relativelynciestallations and at more frequent intervals iorenheavily contaminated
atmospheres.

Transformers that are de-energized for long perafdéme generally require more frequent mainteaaod cleaning to ensure
removal of contamination. Accumulation of dirt msulating surfaces becomes a hazard when a coabldeamount of moisture
is absorbed. Vacuuming is the recommended methodléaning. Special attention should be given toliog ducts within the
winding. Low-pressure dry air can be used if daraken to avoid driving the contamination inte thsulation.

Moisture is detrimental to most insulation systertigs advisable to dry out any transformer thas been exposed for long periods
of time to high humidity. Whenever moisture isibis on insulation surfaces, the unit must be dhetbre being energized. If

moisture is evident, the unit should be dried guplacing it in an oven, by blowing heated air oiteor by placing strip heaters

under the coil windings. The temperature of thaté@ air should not exceed 110C/230F. If stripdrsaare used, the elements
should not be allowed to come in contact with ta@sformer. Heat should be applied to both thetfemd rear of the transformer.

Transformers may be subjected to flooding, direat or similar applications of water. In such sgsgormal drying techniques

may not be adequate and the factory should be ttedsu

Maintenance would include dust removal and/or dyyifi applicable), tap changing, tightening of leoltconnections, general
servicing and inspection of auxiliary devices. Aaiial information related to the installation amdintenance of general-purpose
transformers can be found in ANSI publication C&7.%uide for Installation and Maintenance of DrypE Transformers”.

11. Storage

Condensation and moisture absorption must be predeafuring storage. Ventilated dry-type transfasrghould be stored in a
warm dry location having a uniform temperature tevent condensation. Openings should be coverkedp out dust. If outdoor
storage cannot be avoided, the transformer mugirbicted to prevent the entrance of water, mastdust, birds and other
foreign material.

12. Renewal Parts
The core-coil assembly precludes replacement pantmost cases, field repairs are not recommeratednot economical, and can
be dangerous. Renewal parts are available fonalbsure parts surrounding the core and coil assemb

NOTE
These instructions do not purport to cover all dietar variations in equipment or to provide foreey possible contingency to
met in connection with installation, operation aaintenance. Should further information be desmedhould particular problem
arise which are not covered sufficiently for theghasers purpose, the matter should be referrdatmanufacturer.

(25}




13. Typical Enclosure Information
HANDLING — Units are designed to be lifted and hiaadby fork truck.
SHIPPING - Units are shipped with skids. Skidstarbe removed at installation.

INSTALLATION — Enclosures are NEMA 2 rated and artended for indoor use. By adding optional weasigelds, the unit can
be rated NEMA 3R for outdoor use.

Remove any packing materials and shipping hardatirestallation and prior to energizing the unit.

INTERNAL LIFTING LUGS

i 6 INCHES MINIMUM
DISTANCE TO ALL WALLS
OR 12 INCHES MINIMUM TO
COMBUSTIBLE MATERIALS

-\""-\_\_\_\__ -

DETAIL B

8EE B
DETAIL B - \ s
| _— CONDUIT ENTRANCE AREA
: | (BOTH ENDS - SEE OUTLINE

FOR AVAILABLE AREA)

MOUNTING BOLTS TO

DECOMPRESS THE RUBBER

VIBRA INSERT FORKS UNDER SKID

HE-TIGHTTEID? ':'::?E:ﬁ.rs FOR LIFTING AND LOADING

ONLY ENOUGH TO T%Hm LIFTING mmougf
ELIMINATE ANY VIBRATION WDAS. masm
N L. AND ALL ENCLOSURE PANELS

TRANSFORMER IS ENERGIZED. i
{4 PLACES) MUS CE)



