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CAUTION

MANUAL APPLICABLE SCOPE

TRANSFORMER NORMAL SERVICE CONDITION

 BE CAREFUL READING THIS MANUAL BEFORE ANY OPERATING

 TOUCHING TRANSFORMER MAIN BODY IS STRICTLY PROHIBITED 

W HILE THE TRANSFORMER IS ENERGIZED

 DO NOT ATTEMPT TO CHANGE TAP CONNECTIONS W HEN 

TRANSFORMER IS ENERGIZED

This m a nua l a pplies to  W a ve Ca st dry-type pow er tra nsform er w ith ra ted pow er up to 2 0000kVA a nd HV up to 3 5 kV. Those 

transform ers should be m anufactured by Shanghai GE Guangdian Co., Ltd.

Standard transform er ra tings a re designed, based on: 

Altitude: ≤  1 000 m  or 3300 ft,

Am bient tem perature: from  -5 /-30  (indoor/outdoor use) to +40 ,

Monthly average tem perature: ≤  +30 ,

And yearly average tem perature: ≤  +20 .

 ENSURE TRANSFORMER AND ENCLOSURE OR ISOLATE FENCE 

(IF APPLICABLE) PROPER GROUNDED BEFORE ENERGIZING 

TRANSFORMER

 DO NOT MAKE ANY CONNECTIONS THAT ARE NOT  AUTHORIZED 

BY THE NAMEPLATE

 TERMINALS AND ITS ACCESSORIES ARE ONLY FOR ELECTRICAL 

LOADING. DO NOT REPLACE THEM W ITH OTHERS

 DO NOT APPROACH TO TRANSFORMER W ITHOUT W EARING 

PROPER LABOR PROTECTION APPARATUS, ESPECIALLY 

INOPERATING TRANSFORMER

Notes: To change taps when energizing is prohibited except ON-LOAD TAP-
CHANGING transformer. Notes: 

1 .These instructions in this m anual do not propose to cover a ll 

deta ils or va ria tions in equipm ent , not to provide for every 

contingency in insta lla tion, opera tion, or m a intena nce. For 

further information desired, or particular problems not covered 

in this manual, please contact the manufacturer.

Notes: 

1 . Before operating standard transformer in other service conditions, please enquire your supplier or manufacturer.

2 . Air natural cooling (AN) transformer is not equipped w ith fans. 

3 . Air natural / a ir forced cooling (AN/AF) transformer is equipped w ith fans and overload according to nameplate in AF state is permitted 

for long time. In the meantime, load losses of the transformer w ill increase, so the running might be uneconomical.

4. The insulation class is F class (1 55 ) or H class (1 80 )
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GENERAL REQUIREMENT OF 
MOVING AND STORAGE

Transportation

1 . W hile transporting transform er, som e action should be m ade 

to  a void ra in , snow, hum idity, a nd dust into  tra nsform er 

package. 

2 . The inclining angle of length direction from  level should not 

exceed 20? . The inclining angle of w idth direction from  level 

should not exceed 1 5? .

3 . Keep sm oothly m oving in transportation. Any intense im pact 

m ight dam age transform er.

4. The specia l wheels are available for short-distance level m ove. 

The specia l wheels should be specified in order.

Hoisting

1 . For the pa cked tra nsform er, hoist it from  w ooden pa cka ge 

bottom  by steel cables.

2 . For the transform er w ith enclosure, follow hoisting instruction 

on enclosure.

3 . For the naked transform er, hoist it from  4 lifting eyes on the 

upper clam ps. 

Transporting by fork-lift truck

1 . The fork sha ll be sym m etrica lly placed under the enclosure 

base to avoid declining and overturn.

2 . The fork end sha ll be over the enc losure c enter to  a void 

declining and overturn.

3 . The speed shall be lim ited to avoid tossing.

Storage

1 . The transform er sha ll be protected against hum idity, ra in and 

dam age before running even it had been insta lled. 

2 .  It is  better to  pa c k the  tra nsform er w e ll a fter rec e iving 

inspection if applicable.

3 . Severe hum idity and ra in sha ll m ake core rust and insulation 

resista nce low. It sha ll be dried before put into service a nd 

little rust sha ll not degrade its perform ance.

4. Storage environm ent:

 a . Relative hum idity: ≤ 85% .

 b. Am bient tem perature:  -5  to +50 .

 c . No contam inative environm ent.  

Enclosur e

Fork-lift truck

Enclosure center & Forks center Enclosure cente r

Enclosur e
Enclosure

Fork-lift truck

Fork-lift truck

Fork-end (over the enclsure center)

 
60  

Hoisting hanger

Steel cabl e

Joint hing e

Transforme r

Handling transforme r

 

Hoisting transformer with enclosure (e.g.)

≤60°



3

Inspect the transform er carefully to ensure:

1 . the parts are not dam aged or rem oved, 

2 . the connections are not loosened or broken, 

3 . the insulation are not worn 

4. HV w inding has not crack or dam age

5. and no foreign bodies are on the transform er body, etc. 

If dam age is detected or shortages are noticed, record that w ith brief description and contact the factory.

RECEIVING
CAUTION: One thorough inspection of each unit is very important before acceptance.

Users should check & inspect the transform er im m ediately after receiving the transform er.

Check item s should be as below :

1 . Check the nam eplate data  to ensure rated capacity, rated voltage, tapping range, tapping m ethod, connection sym bol, m ethod of 

cooling and others.

2 . Check the attached docum ents that should include transform er instruction & m anual, certification of proof, factory test report, and 

packing list .

3 . Check the transform er accessories and parts enclosed in package that should be identica l w ith the packing list and should be well 

w ithout any dam age. 

Notes: the certifications and operation manuals of temperature controller, fans, or on-load tap changer (if applicable) should be provided 

w ith itself.

Notes: Temporary tighteners should be removed carefully in inspecting (if applicable).
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INSTALLATION

Environm ent & location requirem ent

Electrica l connection

1 . The insta llation environm ent should exclude harm ful sm oke, harm ful steam , excessive corrosive dust, severe hum idity, or dropping 

water. 

2 . The ventilation volum e for 1  kW  loss sha ll be not less than 4m 3/m in.

3 . Fix the bottom  bracket of transform er on the base or the ra il a fter rem oving the wheels o . The transform er base and the cham ber 

illum ination should accord w ith relevant standards.

4. The transform er should be out of person contact when being energized. So, for naked transform er (w ithout enclosure), well-earthed 

isolation fence should be insta lled around it . Sa fety warning should be noticeable on transform er body, enclosure, and isolation 

fence. 

5 . For a ltitude not exceeding 1 000m , the m inim um  phase-to-phase and phase-to-earth insulation distances should be:

1 . All term inals sha ll be correctly connected. The connecting cables and bus bars should com ply w ith both relevant standards and the 

above m inim um  distance, and be fixed by im m obile support. The connection should not cause too m uch m echanica l strength or 

torque on the transform er term inals.

2 . W hen term inal connects to solid bus bar, the soft connecting bus bar should be used.  

3 . All connections should be reliable. For bolt connection, m easures should be taken to prevent corrosion and looseness, and keep 

necessary pressure. Recom m ended torque is as below :

4. The earth bolts of transform er, enclosure, and the isolation fence should a ll be connected to the protective earthing system .

5, The tem perature controller should be located on noticeable places for convenient inspection and adjustm ent. The m inim um  distance 

between the connection w ires and live parts should accord w ith the above distance. All connections should be correct and reliable.  

For steel fixing parts:

For coppery fixing parts:

6. The m inim um  distance between transform er and the operator should be:

Notes: The automatic tap-changing controller of on-load tap changer (if applicable) should comply w ith the above requirement as w ell.

Notes: The soft bar is not provided by manufacturer.

Highest voltage for equipm ent (kV) ≤ 1 .1 3 .6 7.2 1 2 1 7.5 24 40.5

Distance (m m ) 25 60 90 1 25 1 80 225 340

Screw (m m ) M1 0 M1 2 M1 6 M20 M24

Torque (N.m ) 1 8~ 22 32~ 39 79~ 98 1 57~ 1 96 275~ 343

Screw (m m ) M1 0 M1 2 M1 6

Torque (N.m ) 9~ 1 1 1 6~ 20 35~ 40

Rated voltage (kV) ≤ 1 0 1 5~ 35

Distance (w ith fence) (m m ) 350 600

Distance (w ithout fence) (m m ) 700 1 000
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INSPECTION BEFORE SERVICE

Inspection item s:

Test item s:

1 . Inspect a ll fixing parts, connecting parts, and fix them  once again if they are loosened.

2 . Inspect transform er m ain body and im portant parts, i.e. w indings, term inals, core, and cooling equipm ent. Rem ove foreign m ateria l 

if there is any. Check cooling equipm ent and tem perature controller if they can put into service norm ally. Be fam iliar w ith relevant 

instruction books.

The follow ing data  of test need to record.

3 . Inspect the earthing of transform er enclosure and transform er if they are correct and reliable. Check the earthing resistance as 

relative regulations.

4. Inspect the epoxy resin surface of HV w indings if it is dam aged.

Notes: For on-loa d ta p-cha nge tra nsform er, on-loa d ta p cha nger a nd its controller should be inspected to ensure they a re rea dy 

for service before service a s w ell.  The inspection should com ply w ith the on-loa d ta p cha nger instruction book.

Test item s                                                                  Recorded testing data                                 Am bient tem perature           

Mea surem ent of w inding 
resistance ( )

HV winding 3-8 4-8 4-7 5-7 5-6
AB
BC
CA
LV winding ab bc ca oa ob oc

Measurem ent of devia tion 
of voltage ratio (% ) 

Tap position 3-8 4-8 4-7 5-7 5-6
AB/ab
BC/bc
CA/ca

Check of connection group Check m ethod Check result (Pass/Fa il)

Measurem ent of insulation 
resistance

HV winding to LV w inding and earth LV w inding to HV w inding and earth
(M ) (M )

Insulation resistance of core to ground 
( Disconnect the core earthing tem porarily, see below fig.) 

(M )

Separated-source AC w ithstand voltage test 
(1 m in, 85%  of the factory test voltage)

(Pass/Fa il)

Start the self-check program  of the tem perature controller (Pass/Fa il)
Check the earthing of transform er enclosure and transform er if it is correct 
and reliable.

(Pass/Fa il)

Notes: 

1 . Test standard: IEC60076-1 1

2 . For on-load tap changing transform er, the on-load tap changer test should be taken according to its instruction book or relative 

standards before energizing.

Ear thing plate

Fixed by a washer and a bolt

LV side

Notes:
Pls disconnect the plate with clamp in measuring insulation r esistance.
Don’t remove the plate fr om cor e.
The plate must be connected with clamp befor e running.

HV side
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PUT INTO SERVICE
1 . Before energizing unit, inspect if the tap connector is suitable 

for the actua l prim ary voltage according to nam eplate and 

m easure w inding resistance to ensure the tap-change is right 

and well contacted. 

2 .  Pre se t th e  te m pe ra tu re  o f th e  te m pe ra tu re  c o n tro lle r 

according to its instruction book.

3 . Put a ll protective equipm ent into service, then sw itch on the 

transform er at no-load for five tim es (at 1 0 m inutes interva ls 

for ea c h tim e). No  spec ia l phenom enon should oc c ur in 

sw itching. If any specia l phenom enon occurs, please stop to 

contact m anufacturer.

4. After putting the tra nsform er into service, a dd loa d to the 

transform er from  light to heavy, and in the m eantim e, inspect 

if there is specia l noise. Avoid adding heavy load at once.

5 . During the first 72 hours after the transform er put into serve, 

to inspect the transform er should be m ore frequently.

6. The follow ing docum ents on transform er in service should be 

prepared:

 1 ) Daily record of the transform er;

 2) All hand over files after the insta llation;

 3 ) The fa ctory routine test report a nd the a ccepta nce test 

report;

 4) Instruction books of the tem perature controller and fans 

(instruction books of on-load tap changer, if applicable);

 5) Records of accident and abnorm al operation;

 6) Records of other test and inspect.

Notes :  For tra nsform ers w ith on-loa d ta p cha nger, connect 

the a utom a tic ta p-cha nging controller to distribution volta ge 

according to its instruction book before put the transformer into 

service.

Notes: 

1 .  The sw itch-on sha ll conduct a t h igh-volta ge side of the 

transformer. 

2 .  For neutra l ea rthed pow er system , the neutra l po int o f 

transformer must be earthed w hen testing.

Notes :  The tra nsform er ca n be put into service a ga in a fter it 

is out of use w ithout taking any m easures except that there is 

condensation on the surface of the transformer. The transformer 

w ith the condensation can be put into service only after it is dryly 

treated.

Notes: If any not acceptable item appears, please contact manufacturer before energizing.

Acceptable scope:

1 . The difference of w inding resista nce from  fa ctory test da ta  should not m ore tha n 2 % . (Need to be corrected into the sa m e 

tem perature) 

2 . The variation of voltage ratio should not exceed ? 0.5%  on rated tap, ? 1 %  on other taps (  Not applicable for isolation transform er)

3 . Insulation resistance of core to ground shall be m ore than 5M  

4. The insulation resistance of w indings should not lower than 70%  of the factory test data . If the transform er is a�ected evidently w ith 

dam p or water before put into service, it m ust be dried at the tem perature from  60  to 80  till the insulation resistance m eet the 

requirem ents in follow ing table:

5 . Start the self-check program  of the tem perature controller, fault should not occur.

Highest voltage for equipm ent (kV) ≤ 1 .1 3 .6 7.2 1 2 1 7.5 24 40.5

insulation resistance (M ) 5 1 0 20 30 40 50 1 00
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OPERATION SUPERVISION
1 . The operation voltage of the distribution transform er should 

not exceed 1 05%  of opera tion ra ted ta pping volta ge. The 

rated capacity would not change when its taps are changed 

w ithin ? 5% .

2 . Supervise the m eters of voltage, current and the va lue of the 

tem perature controller. 

 1 ) Record those data  when the operating current exceeds the 

rated current or the tem perature is higher than norm al va lue. 

 2) Notice abnorm al noise, vibration, or scent. If there is any, 

please analysis and deal w ith it or contact m anufacturer.

3 . W hen the loads of three phases of the transform er a re not 

ba lanced, supervise the phase w ith biggest current and the 

pha se w ith hottest tem pera ture. The m a xim um  perm itted 

neutra l current is sam e as the low-voltage line current.

4. Operation m ethods under di erent loads. Refer to "IEC 60076-

1 2 Loading Guide for Dry-type Power Transform ers" and the 

overload curve provided by this m anual.

5 .  Ch e c k re a so n  o r c o n ta c t w ith  th e  m a n u fa c tu re r if th e 

tra nsform er ha s c om pa ra tive ly serious fa ult tha t c a nnot 

operate norm ally (such as the fans cannot operate norm ally, 

tem pera ture  indic a ting is  a bnorm a l,  the  a ppea ra nc e  o f 

the insula tion has light crack, etc). In such occasions, avoid 

overload.

MAINTENANCE

Routine m aintenance

1 . Inspection and m aintenance should be perform ed:

 1 ) once per year for the place dry and clean;

 2) once for every 3~ 6 m onths for the place m ay be polluted 

by dust or chem ica l foggy a ir;

 3) once per m onth for the serious filthy place.

2 . c lea n the  insu la tor, term ina ls , insu la tion bloc ks a nd the 

w indings, 

3 . use dew a tered pressurized a ir to blow  off dust on the a ir 

channels or use vacuum  cleaner to aspirate dust.

4. Inspect the fixing parts and connecting parts if they are loose, 

5 . inspect the conductive parts and other parts if they are rusted 

and corrosive. 

6 .  Inspec t the  surfa c e  o f the  insu la tion  if there  a re  c ra c k , 

creepage or carbonization traces.
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Preventive test

Short tim e overload

Para llel operation (if applicable)

1 . In genera l, the preventive test is perform ed once every three 

yea rs. This schedule ca n be brought forw a rd if fa ult occur. 

The item s of the test include:

 1 ) m easurem ent of w inding resistance,

 2) insulation resistance of w indings,

 3) insulation resistance of core,

 4) separated-source AC w ithstand voltage test (85%  factory 

w ithstand voltage)

 5 ) a nd induc ed AC w ithsta nd vo lta ge  test (85 %  fa c tory 

w ithstand voltage)

2 . Perform  partia l discharge test once every 3~ 5 years. Before 

the test , c lean the dust and condensation on the w indings, 

insula tion bloc ks, a nd insula tors. Com pa re the test da ta  

w ith the factory data  and the previous test data , and if the 

partia l discharge is m ore than 50pC, ana lysis and judging the 

Tra nsform er short-tim e overloa d c a pa bility is re leva nt to  tra nsform er w indings tim e c onsta nt , in itia l loa d a nd environm ent 

tem perature, recom m ended overload curves of AN/AF cooling m ethod of this series products are as follows. 

The two transform ers of para llel operation should m eet:

1 . Sam e connection sym bol, sam e rated HV and rated LV.

2 . Voltage di erence at sam e tap not m ore than 1 % ,

Notes:  AT=ambient temperature; ILR=initia l load rate; OLR=over load rate; CM=cooling method;

For AN running, OLR=actual capacity/AN rated capacity 

For AF running, OLR=actual capacity/AF rated capacity

source of partia l discharge m ust be conducted and enhanced 

supervision a nd shorting the test period is needed. If the 

pa rtia l discha rge is up to 1 00pC or m ore, the tra nsform er 

should be out of service; ana lysis and judging the source of 

partia l discharge m ust be conducted.

3 . W hen apply preventive test, the tem perature controller should 

be checked.

4. W hen apply preventive test, m easure the insulation resistance 

of the fa ns, m ea sure, a nd com pa re the noise level of the 

cooling equipm ent. According to the operation condition to 

determ ine check and m aintenance or repairing schedule.

5 .  Preventive  inspec tion  a nd test sc hedu le  o f on-loa d ta p 

c h a n g e r :  Fo r  o n - lo a d  ta p  c h a n g in g  tra n s fo rm e r,  th e 

pre ve n tive  in spe c tio n  a n d  te st sh o u ld  c o m ply w ith  its 

instruction book or the relative standards.

3 . Short-circuit im pedance di erence not m ore than 1 0% , 

4. Rated capacity ratio w ithin 1 /2~ 2.

MAINTENANCE
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