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Test results 

№ Test items 
Specified values Measured values Conclu- 

sions Standards(Technical contract) Before S.C.T After S.C.T 

1 

Measurement of d.c. 

insulation resistance 

each winding to earth 

and between windings 

(Routine test) 

Providing resistance value(GΩ) 

H-L.E: 2.36 

L-H.E: 1.53 

H.L-E: 1.36 

H-L:   3.35 

H-L.E: 3.70 

L-H.E: 2.57 

H.L-E: 1.58 

H-L:   3.75 

/ 

2 

Measurement of 

voltage ratio and check 

of phase displacement 

(Routine test) 

The tolerances of voltage ratio on 

principal tapping: ±0.5% 

Connection symbol: Dyn11 

 

-0.08% 

Dyn11 

 

0.09~0.10% 

Dyn11 

Passed 

3 

Measurement of 

winding resistance 

(Routine test) 

Providing winding resistance value See 4.3 See 4.16.3.3 / 

4 

Measurement of no-

load loss and current 

(Routine test) 

I0%: Providing measured values 

P0(kW): ≤1.32   

0.09 

1.27 

0.09 

1.27 
/ 

5 

Measurement of short-

circuit impedance and  

load loss 

(Routine test) 

t: 75℃ 

Z%: 7.90%~9.23%(Tap1)             

Z%: 7.82%~9.14%(Tap2) 

Z%: 7.75%~9.05%(Tap3) 

Z%: 7.67%~8.96%(Tap4) 

Z%: 7.60%~8.87%(Tap5) 

Tap 5 

Pk(kW): ≤13.5          

PTotal(kW): ≤14.82              

 

8.86 

8.66 

8.50 

8.30 

8.10 

 

12.39 

13.66 

 

8.89 

8.69 

8.53 

8.32 

8.13 

 

12.58 

13.85 

Passed 

6 

Test on dielectric 

liquid 

(Routine test) 

Breakdown voltage(kV): ≥55 

Water dissolved(mg/L): ≤200 

68.4 

30 

65.9 

30 Passed 

Providing gas chromatography Gas chromatography 

7 
Lightning impulse test 

(Type test) 

Full Wave(kV): 125      ±3% 

Clopped Wave(kV): 138   ±3% 
See 4.7 See 4.16.3.7 Passed 

8 
Applied voltage test 

(Routine test) 

HV:    50kV     60s 

LV:     6kV     60s 

50kV    60s 

6kV    60s 

50kV    60s 

6kV    60s 
Passed 

9 

Auxiliary wiring 

insulation test 

(AuxW) 

(Routine test) 

Auxiliary wiring: 2kV   60s 2kV   60s 2kV   60s Passed 
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№ Test items 
Specified values Measured values 

Conclu- 

sions Standards(Technical contract) Before S.C.T After S.C.T 

10 

Induced voltage 

withstand test 

(Routine test) 

Applied voltage(kV): 2Ur 

Induced voltage(kV): 45.2 

Duration(s): 120(fn/f) 

Frequency(Hz): f＞50 

0.790 

45.2 

40 

150 

0.790 

45.2 

40 

150 

Passed 

11 
Tightness tests 

(Routine test) 

Applied pressure(kPa): 20 

Residual pressure(kPa): ≥14 

Duration(h): 24 

No oil leakage and damage 

20 

20 

24 

No oil leakage and damage 

Passed 

12 

Measurement of no-

load loss and current  

at 90% and 110% of 

rated voltage 

(Type test) 

 

 

I0%: Providing measured values  

P0(kW): Providing measured values 

90%       110% 

0.06       0.17 

0.99       1.60 

/ 

13 

Measurement of the 

harmonics of the no-

load current 

(Special test) 

Providing no-load current harmonic 

values  
See 4.13 / 

14 

Determination of 

sound level 

(Type test) 

Sound pressure level LPA dB(A): ≤53 

Sound power level LWA,SN dB(A): ≤63 
42 

55 
Passed 

15 
Temperature rise test 

(Type test) 

Top oil temp.-rise limit(K): 45 

Winding temp.-rise limit(K): 50 

 

Top oil: 43.4 

HV:    43.1 

LV:    44.1 

Passed 

16 

Short-circuit 

withstand test 

(Special test) 

Three times each phase 

Duration(s): 1.0±10% 

Test waveforms have no distortion 

Deviation of reactance before and after 

S.C.T.: ±4.0% 

No obvious changes observed in the 

core lifting inspection  

Successfully check items after S.C.T. 

3 times 

1.0 

No distortion 

 

0.29% 

No apparent defects 

 

Passed 

Passed 

17 

Measurement of zero-

sequence impedance 

on three phase 

transformers 

(Special test) 

Providing zero-sequence impedance 

value(Ω) 
0.006843 / 
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№ Test items 
Specified values 

Measured values Conclu- 

sions Standards(Technical contract) 

18 

Induced voltage test 

with partial discharge 

measurement 

(IVPD) 

(Special test) 

U1=2.0Ur/
 

3 (kV) 

Duration(s): 120(fn/f) 

26.10 

40 

Passed 

U2=1.58Ur/
 

3 (kV) 

Duration(min): 5 

Partial discharge(pC): ＜50  

20.62 

5 

＜10 

1.2Ur/
 

3 (kV) 

Duration(min): 1 

Partial discharge(pC): ＜50  

15.66 

1 

＜10 

0.4Ur/
 

3 (kV) 

Duration(min): / 

Partial discharge(pC): ＜50 

5.22 

/ 

＜10 

Frequency(Hz): ＞50 150 
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1．Test object parameters 

Rated power: 2000kVA 

Rated voltage: 22.6/0.395-0.391-0.387-0.383-0.380 kV(0.395 kV for rated tap voltage) 

Rated current: 51.09/2922A 

Highest voltage for equipment: 24kV 

Rated frequency: 50Hz 

Number of phases: 3 

Tap range: / 

Connection symbol: Dyn11 

Cooling method: KNAN 

Altitude: ≤1000 m 

Thermal class of insulation: E 

Insulation level:  HV      Um/LI/LIC/AC        24/125/138/50 kV    

LV            Um/AC                  1.1/6 kV 

 

2．Sample condition description 

Sample exterior construction and major dimensions(length, width, height) are in compliance with drawings. 

Measured values: length 2394mm, width 2222mm, height 2165mm. 

Outline dimensions Rating plate 

20251217 20251212 

Rating plate and outline drawings are in testing report annex, other drawings should be conserved by  

enterprise after affirming by CTQC. 

The design, performance data, specifications of sample rating plate are in compliance with drawing. 

The marking of the phase sequence on HV and LV side of the sample is clear and right. 

The surface of the sample has no collision and damage. 

 

3．Standards 

IEC60076-1: 2011 Power transformers Part 1: General  

IEC60076-2: 2011 Power transformers Part 2: Temperature rise for liquid-immersed transformers  

IEC60076-3: 2013 Power transformers Part 3: Insulation levels, dielectric tests and external clearances in air 

IEC60076-5: 2006 Power transformers Part 5: Ability to withstand short-circuit  

Technical contract 
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4. Test items and conclusions 

4.1 Measurement of d.c.insulation resistance each winding to earth and between windings 

(Routine test)                                                         Test date: Jan. 12, 2026 

Humidity: 15.5%; Oil temperature: 12.1℃; Atmospheric pressure: 100.4kPa 

Measured position Insulation resistance(GΩ) 

HV-LV&E 2.36 

LV-HV&E 1.53 

HV&LV-E 1.36 

HV-LV 3.35 

 

4.2 Measurement of voltage ratio and check of phase displacement(Routine test) 

Test date: Jan. 12, 2026          

Oil temperature: 12.1℃ 

HV winding LV winding 

Ratio 

Measured deviation(%) 
Connection 

symbol Tap 

position 

Voltage 

(kV) 

Tap 

position 

Voltage 

(kV) 
AB/ab BC/bc CA/ca 

1 

22.6 / 

0.380 59.474 0.04 0.04 0.04 

Dyn11 

2 0.384 59.008 -0.13 -0.14 -0.14 

3 0.388 58.398 -0.08 -0.08 -0.08 

4 0.391 57.801 -0.04 -0.05 -0.05 

5 0.395 57.215 -0.03 -0.04 -0.03 

Result: Passed. 

 

4.3 Measurement of winding resistance(Routine test)                    Test date: Jan. 12, 2026                         

Oil temperature: 12.1℃ 

Winding Tap position 
DC resistance(Ω) 

A～B B～C C～A 

HV 

1 0.8398 0.8402 0.8377 

2 0.8315 0.8318 0.8294 

3 0.8231 0.8234 0.8210 

4 0.8147 0.8150 0.8126 

5 0.8062 0.8066 0.8042 

LV / 
a～b b～c c～a 

0.0002950 0.0002909 0.0003067 
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4.4 Measurement of no-load loss and current(Routine test)              Test date: Jan. 12, 2026   

Test circuit is given in Annex 2-a                                             Oil temperature: 12.1℃ 

Multiple 

Phase voltage(kV) No-load current No-load loss(kW) 

Mean value R.M.S.  (A) (%) 
Measured 

value 

Corrected 

value 

100%Ur 0.228 0.229 2.58 0.09 1.28 1.27 

  Result: Passed. 

 

4.5 Measurement of short-circuit impedance and load loss(Routine test)  Test date: Jan. 13, 2026    

Test circuit is given in Annex 2-b 

Win- 

ding 

Tap 

posi- 

tion 

Applied current Measured 

voltage 

(kV) 

Short-circuit 

impedance 

(Each phase) 

Load loss 

(kW) 

Total 

losses 

(kW) 

(Ω) (%) 
Measured 

value 

Corrected 

value 

Corrected 

value 

I 

(A) 

I/Ir 

(%) 
t=75℃ 

t=75℃ 

I=Ir 
t=11.2℃ 

t=75℃ 

I=Ir 

t=75℃ 

I=Ir 

HV 

│ 

LV 

1 32.16 62.95 1.260 22.63 8.86 4.91 13.27 14.54 

2 32.71 64.02 1.253 22.12 8.66 4.99 13.03 14.30 

3 32.56 63.73 1.224 21.71 8.50 4.88 12.86 14.13 

4 33.27 65.12 1.221 21.20 8.30 4.99 12.61 13.88 

5 33.31 65.20 1.193 20.69 8.10 4.91 12.39 13.66 

Result: Passed. 

 

4.6 Test on dielectric liquid(Routine test)                            Test date: Jan. 12, 2026 

Humidity: 21.2%; Ambient temperature: 20.5℃ 

Breakdown voltage(kV) Water dissolved(mg/L) Result 

68.4 30 Passed 

   

Gas chromatography(Before routine tests)                                     Test date: Jan. 12, 2026               

μL/L 

H2 CO CO2 CH4 C2H6 C2H4 C2H2 ∑CH 

187.41 7.07 121.54 0.92 21.22 0.39 0.00 22.53 

 

 

 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 9 

 

Gas chromatography(After S.C.T)                                            Test date: Jan. 18, 2026 

μL/L   

H2 CO CO2 CH4 C2H6 C2H4 C2H2 ∑CH 

195.05 7.82 116.62 0.95 27.31 0.42 0.00 28.68 

 

4.7 Lightning impulse test(Typt test)     

The tests were performed after the short-circuit withstand test, see 4.16.3.7 

 

4.8 Applied voltage test(Routine test)                                 Test date: Jan. 12, 2026 

Test circuit is given in Annex 2-c   Humidity: 15.5%; Oil temperature:12.1℃; Atmospheric pressure: 100.4kPa 

Measured position Applied voltage(kV) Duration(s) Result 

HV-LV&E 50 60 

Passed LV-HV&E 6 60 

Auxiliary circuit 2 60 

 

4.9 Auxiliary wiring insulation test(AuxW)(Routine test) 

See 4.8 

 

4.10 Induced voltage withstand test(Routine test)                      Test date: Jan. 13, 2026   

Test circuit is given in Annex 2-d   Humidity: 22.3%; Oil temperature: 11.2℃; Atmospheric pressure: 101.1kPa 

Tap position 

Applied 

voltage(kV) 

Induced 

voltage(kV) Induced 

multiple 

Frequency 

(Hz) 

Duration 

(s) 
 Result 

LV HV 

5 0.79 45.2 2 150 40 Passed 

 

4.11 Tightness test(Routine test)                                      Test date: Jan. 20, 2026    

Ambient temperature: 10.5℃ 

Test method 
Applied pressure 

(kPa) 

Duration 

(h) 

Residual pressure 

(kPa) 
 Result 

Atmosphere 

pressure method 
20 24 20 

No leakage oil and 

damage, passed. 

   

4.12 Measurement of no-load loss and current at 90% and 110% of rated voltage(Type test) 

                                                   Test date: Jan. 12, 2026 

Oil temperature: 12.1℃ 

Multiple 

Applied voltage(kV) No-load current No-load loss(kW) 

Mean value R.M.S. (A) (%) 
Measured 

value 

Corrected 

value 

90%Ur 0.205 0.206 1.80 0.06 0.995 0.990 

110%Ur 0.251 0.253 4.87 0.17 1.61 1.60 
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4.13 Measurement of the harmonics of the no-load current(Special test)  Test date: Jan. 12, 2026  

Test circuit is given in Annex 2-e                                            Oil temperature: 12.1℃ 
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4.14 Determination of sound level(Type test)                           Test date: Jan. 19, 2026 

4.14.1 Sound power level calculation under on load current 

Calculation equation:  

LWA,IN≈39＋18lg
Sp

Sr
=44dB(A) 

In which: Sr-Rated power 2.0MVA;  

        Sp-Reference power 1MVA. 

LWA,IN is found to be 19dB(A) below the guaranteed sound power level 63dB(A), according to standard, load 

current sound measurements are not appropriate.  

 

4.14.2 Determination of sound level for transformer inside the enclosure 

Transformer was energized at rated voltage. The outline was 0.3m away from the principal radiating surface,  

there were 14 measured points, the measured point interval was 0.69m, the height of oil tank was 1.60m, the  

height of measured points was 0.80m. 

 

Environmental conditions              Oil temperature: 10.2℃ 

Area of the 

surface of the 

test room 

Sv(m2) 

Mean sound 

absorption 

coefficient 

α 

Sound 

Absorption 

 A(m2) 

Distance from 

the reference 

transmitting 

surface (m) 

Area of effective 

surface  

S(m2) 

Environmental 

correction factor 

 K dB(A) 

2300 0.2 460 0.3 18.43 0.6 

 
                                        Test results                                     dB(A) 

Cooling 

method 

The average noise 

level of 

background 

The average 

noise level of 

transformer 

LPAO 

A-weighted surface sound 

pressure level 

  

LPA = 10lg(10 01.0 PAL －10 bgAL1.0
)－K 

A-weighted sound 

 power level 

        

LWA,UN=LPA+10lg(S/S0) Before After 

ONAN 33.6 34.0 42.7 42 55 

Note: LPA0 : Uncorrected average A-weighted sound pressure level; LPAO =10lg(
N

1

=

N

i

LPAi

1

1.010 ) 

 

   LbgA : The lower of the two calculated average A-weighted background sound pressure level. 

 
 

Result: Passed. 
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4.15 Temperature rise test(Type test)                                  Test date: Jan. 14, 2026 

The test was conducted by means of short-circuit method. Tap position: HV 5. The test duration was 11.5h, 

stability duration was 3h. 

Measuring top oil temperature rise: The specified total losses was 13.66kW, injected total losses of 13.28kW 

during the test. 

Measuring winding temperature rise: Specified current was 51.09 A, injected current of 52.92A   during the test.  

 

Conclusions of temperature rise       Ambient temperature: 11.3℃ 

Top oil temperature rise(K)               43.4 

Winding temperature rise(K) 
HV 43.1 

LV 44.1 

Note: The results of temperature rise were corrected value at specified total losses and current. 

 Result: Passed. 
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Temperature  curve 
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Temperature  curve 

   

 

 

 

 

 

 

 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 17 

 

4.16 Short-circuit withstand test(Special test)                              Test date: Jan. 16, 2026 

4.16.1 Calculated short-circuit current(Reference temperature 75℃)         Ambient temperature: 11.2℃ 

Tap position 

HV(A) LV(kA) 

Peak factor 

(K
 

2 ) 
The first peak of 

the asymmetrical 

short-circuit current 

The r.m.s. value of 

the symmetrical 

short-circuit current 

The first peak of 

the asymmetrical 

short-circuit current 

The r.m.s. value of 

the symmetrical 

short-circuit current 

1 844 333 86.99 34.32 2.535 

3 879 347 88.87 35.10 2.532 

5 920 364 91.27 36.10 2.528 

 

4.16.2 Measurement of short-circuit current    

Test circuit is given in Annex 2-f 

Perform three-phase test, total 9 times, test waveshapes had no distortion. Test oscillograms were shown in pages 

28~36. 

The percentage of the first peak of the asymmetrical short-circuit value and the r.m.s. value of the symmetrical short-

circuit current of HV is the ratio of corrected value to calculated current, the percentage of the first peak of the 

asymmetrical short-circuit value and the r.m.s. value of the symmetrical short-circuit current of HV is the ratio of 

measured value to calculated current. 

Corrected value=Measured value/1.5 

Tap 

posi-

tion 

Phase №. 

Measurement of current 

The first peak of the asymmetrical short-circuit 

current 

The r.m.s. value of the symmetrical short-circuit 

current 
Oil tank 

to earth 

current 

(A) 

Dura-

tion 

(s) 

Wave serial № HV LV HV LV 

Measured 

value(A) 

Corrected 

value 

(A) 

(%) 
Measured 

value(kA) 
(%) 

Measured 

value(A) 

Corrected 

value 

(A) 

(%) 
Measured 

value(kA) 
(%) 

1 

AB 

1 1267 845 100.1 86.79 99.8 481 321 96.4 33.94 98.9 0 1.0 B250435-S01-1 

2 1262 841 99.6 85.17 97.9 484 323 97.0 34.62 99.8 0 1.0 B250435-S01-2 

3 1281 854 101.2 85.00 97.7 487 325 97.6 34.51 100.6 0 1.0 B250435-S01-3 

№. 

Measurement of reactance 

Phase reactance value(Ω) Deviation of phase reactance(%) 

A B C A B C 

Before 67.61 67.32 66.29 / / / 

1 67.55 67.35 66.23 ＜0.1 ＜0.1 ＜0.1 

2 67.55 67.35 66.23 ＜0.1 ＜0.1 ＜0.1 

3 67.55 67.35 66.23 ＜0.1 ＜0.1 ＜0.1 
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Tap 

posi-

tion 

Phase №. 

Measurement of current 

The first peak of the asymmetrical short-circuit 

current 

The r.m.s. value of the symmetrical short-circuit 

current 
Oil tank 

to earth 

current 

(A) 

Dura-

tion 

(s) 

Wave serial № HV LV HV LV 

Measured 
value(A) 

Corrected 
value 

(A) 

(%) 
Measured 
value(kA) 

(%) 
Measured 
value(A) 

Corrected 
value 

(A) 

(%) 
Measured 
value(kA) 

(%) 

3 

BC 

1 1317 878 99.9 89.46 100.7 497 331 95.4 34.70 98.9 0 1.0 B250435-S02-1 

2 1287 858 97.6 87.67 98.6 497 331 95.4 34.69 98.9 0 1.0 B250435-S02-2 

3 1317 878 99.9 89.63 100.9 497 331 95.4 34.75 99.0 0 1.0 B250435-S02-3 

№. 

Measurement of reactance 

Phase reactance value(Ω) Deviation of phase reactance(%) 

A B C A B C 

Before 64.89 64.51 63.58 / / / 

1 64.94 64.65 63.53 ＜0.1 0.22 ＜0.1 

2 64.92 64.73 63.52 ＜0.1 0.34 ＜0.1 

3 64.92 64.73 63.52 ＜0.1 0.34 ＜0.1 
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Tap 

posi-

tion 

Phase №. 

Measurement of current 

The first peak of the asymmetrical short-circuit 

current 

The r.m.s. value of the symmetrical short-circuit 

current 
Oil tank 

to earth 

current 

(A) 

Dura-

tion 

(s) 

Wave serial № HV LV HV LV 

Measured 
value(A) 

Corrected 
value 

(A) 

(%) 
Measured 
value(kA) 

(%) 
Measured 
value(A) 

Corrected 
value 

(A) 

(%) 
Measured 
value(kA) 

(%) 

5 

CA 

1 1373 915 99.5 91.25 100.0 524 349 95.9 35.28 97.7 0 1.0 B250435-S03-1 

2 1377 918 99.8 90.06 98.7 528 352 96.7 35.46 98.2 0 1.0 B250435-S03-2 

3 1400 933 101.4 90.81 99.5 528 352 96.7 35.57 98.5 0 1.0 B250435-S03-3 

№. 

Measurement of reactance 

Phase reactance value(Ω) Deviation of phase reactance(%) 

A B C A B C 

Before 61.86 61.48 60.64 / / / 

1 61.89 61.70 60.58 ＜0.1 0.36 -0.10 

2 61.89 61.61 60.67 ＜0.1 0.21 ＜0.1 

3 61.88 61.59 60.57 ＜0.1 0.18 0.18 

 
Measurement of short-circuit reactance after S.C.T. 

Tap position 
Phase reactance value(Ω) Deviation of phase reactance(%) 

A B C A B C 

1 67.70 67.42 66.39 0.13 0.15 0.15 

3 64.89 64.70 63.67 ＜0.1 0.29 0.14 

5 61.88 61.59 60.75 ＜0.1 0.18 0.18 

The maximum deviation of short-circuit reactance is 0.29%. 
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4.16.3 Repeated routine tests after short-circuit withstand test 

4.16.3.1 Measurement of d.c.insulation resistance each winding to earth and between windings 

Test date: Jan. 18, 2026   

Humidity: 18.7%; Oil temperature: 10.6℃; Atmospheric pressure: 100.3kPa 

Measured position Insulation resistance (GΩ) 

HV-LV&E 3.70 

LV-HV&E 2.57 

HV&LV-E 1.58 

HV-LV 3.75 

 

4.16.3.2 Measurement of voltage ratio and check of phase displacement   Test date: Jan. 18, 2026            

Oil temperature: 10.6℃ 

HV winding LV winding 

Ratio 

Measured deviation(%) 
Connection 

symbol Tap  

position 

Voltage 

(kV) 

Tap  

position 

Voltage 

(kV) 
AB/ab BC/bc CA/ca 

1 

22.6 / 

0.380 59.474 0.08 0.08 0.08 

Dyn11 

2 0.384 59.008 0.10 0.10 0.10 

3 0.387 58.398 0.10 0.10 0.09 

4 0.391 57.801 0.08 0.08 0.08 

5 0.395 57.215 0.04 0.04 0.04 

Result: Passed. 

 

4.16.3.3 Measurement of winding resistance                             Test date: Jan. 18, 2026                           

Oil temperature: 10.6℃ 

Winding Tap position 
DC resistance(Ω) 

A～B B～C C～A 

HV 

1 0.8398 08398 0.8374 

2 0.8303 0.8310 0.8283 

3 0.8214 0.8217 0.8189 

4 0.8119 0.8126 0.8101 

5 0.8026 0.8030 0.8006 

LV / 
a～b b～c c～a 

0.0002948 0.0002904 0.0003055 
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4.16.3.4 Measurement of no-load loss and current                       Test date: Jan. 19, 2026 

Oil temperature: 10.2℃ 

Voltage 

multiple 

Phase voltage(kV) No-load current No-load loss(kW) 

Mean  R.M.S. (A) (%) 
Measured 

value 

Corrected 

value 

100%Ur 0.228 0.229 2.55 0.09 1.28 1.27 

Result: Passed. 

 

4.16.3.5 Measurement of short-circuit impedance and load loss          Test date: Jan. 20, 2026                 

Wind-

ing 

Tap  

posi-

tion 

Applied current Measured 

voltage 

(kV) 

Short-circuit 

impedance 

(Each phase) 

Load loss 

(kW) 

Total 

losses 

(kW) 

(Ω) (%) 
Measured 

value 

Corrected 

value 

Corrected 

value 

I 

(A) 

I/Ir 

(%) 
t=75℃ 

t=75℃ 

I=Ir 
t=10.5℃ 

t=75℃ 

I=Ir 

t=75℃ 

I=Ir 

HV 

│ 

LV 

1 32.15 62.93 1.264 22.70 8.89 5.03 13.55 14.82 

2 32.75 64.10 1.259 22.19 8.69 5.12 13.29 14.56 

3 32.50 63.61 1.226 21.78 8.53 4.97 13.09 14.36 

4 33.26 65.10 1.224 21.25 8.32 5.09 12.82 14.09 

5 33.37 65.32 1.200 20.76 8.13 5.02 12.58 13.85 

Result: Passed. 

 

4.16.3.6 Test on dielectric liquid                                     Test date: Jan. 18, 2026  

Humidity: 21.1%; Ambient temperature: 20.7℃ 

Breakdown voltage(kV) Water dissolved(mg/L) Result 

65.9 30 Passed 
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4.16.3.7 Lightning impulse test(Type test)                            Test date: Jan 17, 2026   

Test circuit is given in Annex 2-g 

Test conditions: Humidity: 15.0%; Ambient temperature: 13.1℃; Atmospheric pressure: 102.6kPa. 

 

Test items and voltage 

Tested terminals 
Rated withstand voltage(kV) 

Tap position 
Full wave Chopped wave 

A, B, C 125 138 5 

 

Applied voltage(kV): Full wave(kV): 121.9～128.1 

              Chopped wave(kV): 136.3～140.7 

 

Test sequence:                             

Line terminal 

One reduced negative polarity full wave impulse;  

One rated negative polarity full wave impulse; 

Two rated negative polarity chopped wave impulses;   

Two rated negative polarity full wave impulses.  

 

Test oscillogram records: 

T1: Front time;                  T2: Time to half value;                 Tc: Time to chopping;         

Up2: Factor of over crossing;       Up: Peak voltage. 

 

Result: Passed. 
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Tested terminal: A    Test polarity: Negative    CH1: Voltage records    CH2: Neutral current records 
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0 20.0us 40.0us 60.0us 80.0us 100us0

TB1=200.00MS/sTB1=200.00MS/s

30kV

-30kV

-60kV

0 100us 200us 300us 400us 500us0

TB1=200.00MS/sTB1=200.00MS/s

LI: Phase A Tap 1 (B250435-L01)

 CH1 

 CH2 

NO.: 24163

CH1  NO.      24163

Terminal:     X1

Eval.:        LI

Up=           -66.73kV

T1=           1.48us

T2=           45.9us

CH2  NO.      24163

Terminal:     X2

Eval.:        PK

Ip=           -459.4A

Imax1=        26.16A

Imax2=        -459.4A

0 20.0us 40.0us 60.0us 80.0us 100us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 100us 200us 300us 400us 500us0

TB1=200.00MS/sTB1=200.00MS/s

LI: Phase A Tap 1 (B250435-L02)

 CH1 

 CH2 

NO.: 24165

CH1  NO.      24165

Terminal:     X1

Eval.:        LI

Up=           -123.3kV

T1=           1.55us

T2=           47us

CH2  NO.      24165

Terminal:     X2

Eval.:        PK

Ip=           -757.6A

Imax1=        43.94A

Imax2=        -757.6A

0 5.00us 10.0us 15.0us 20.0us 25.0us 30.0us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 5.00us 10.0us 15.0us 20.0us 25.0us 30.0us0

TB1=200.00MS/sTB1=200.00MS/s

2000A

-2000A

LI: Phase A Tap 1 (B250435-L03)

 CH1 

 CH2 

NO.: 24166

CH1  NO.      24166

Terminal:     X1

Eval.:        LI

Up=           -138.3kV

Up2=          -19.22%

T1=           1.55us

Tc=           3.42us

CH2  NO.      24166

Terminal:     X2

Eval.:        PK

Ip=           1780A

Imax1=        1780A

Imax2=        -799.9A

0 5.00us 10.0us 15.0us 20.0us 25.0us 30.0us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 5.00us 10.0us 15.0us 20.0us 25.0us 30.0us0

TB1=200.00MS/sTB1=200.00MS/s

2000A

-2000A

LI: Phase A Tap 1 (B250435-L04)

 CH1 

 CH2 

NO.: 24167

CH1  NO.      24167

Terminal:     X1

Eval.:        LI

Up=           -139.4kV

Up2=          -18.87%

T1=           1.54us

Tc=           3.41us

CH2  NO.      24167

Terminal:     X2

Eval.:        PK

Ip=           1802A

Imax1=        1802A

Imax2=        -878.1A

0 20.0us 40.0us 60.0us 80.0us 100us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 100us 200us 300us 400us 500us0

TB1=200.00MS/sTB1=200.00MS/s

LI: Phase A Tap 1 (B250435-L05)

 CH1 

 CH2 

NO.: 24168

CH1  NO.      24168

Terminal:     X1

Eval.:        LI

Up=           -124kV

T1=           1.55us

T2=           47.5us

CH2  NO.      24168

Terminal:     X2

Eval.:        PK

Ip=           -845.9A

Imax1=        42.44A

Imax2=        -845.9A

0 20.0us 40.0us 60.0us 80.0us 100us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 100us 200us 300us 400us 500us0

TB1=200.00MS/sTB1=200.00MS/s

LI: Phase A Tap 1 (B250435-L06)

 CH1 

 CH2 

NO.: 24169

CH1  NO.      24169

Terminal:     X1

Eval.:        LI

Up=           -124.7kV

T1=           1.55us

T2=           47.5us

CH2  NO.      24169

Terminal:     X2

Eval.:        PK

Ip=           -808.1A

Imax1=        43.85A

Imax2=        -808.1A
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Tested terminal: B;   Test polarity: Negative;   CH1: Voltage records;   CH2: Neutral current records 

 

 

 

 

 
 

 

 

 
 

 
 

 

 

 

 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

0 20.0us 40.0us 60.0us 80.0us 100us0

TB1=200.00MS/sTB1=200.00MS/s

30kV

-30kV

-60kV

0 100us 200us 300us 400us 500us0

TB1=200.00MS/sTB1=200.00MS/s

LI: Phase B Tap 5 (B250435-L07)

 CH1 

 CH2 

NO.: 24171

CH1  NO.      24171

Terminal:     X1

Eval.:        LI

Up=           -76.08kV

T1=           1.48us

T2=           46.4us

CH2  NO.      24171

Terminal:     X2

Eval.:        PK

Ip=           -486.4A

Imax1=        30.37A

Imax2=        -486.4A

0 20.0us 40.0us 60.0us 80.0us 100us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 100us 200us 300us 400us 500us0

TB1=200.00MS/sTB1=200.00MS/s

LI: Phase B Tap 5 (B250435-L08)

 CH1 

 CH2 

NO.: 24172

CH1           

Terminal:     X1

Eval.:        LI

Up=           -122.7kV

T1=           1.54us

T2=           48.0us

CH2           

Terminal:     X2

Eval.:        PK

Imax1=        51.84A

Imax2=        -786.8A

Uer=          -39.3V

0 5.00us 10.0us 15.0us 20.0us 25.0us 30.0us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 5.00us 10.0us 15.0us 20.0us 25.0us 30.0us0

TB1=200.00MS/sTB1=200.00MS/s

2000A

-2000A

LI: Phase B Tap 5 (B250435-L09)

 CH1 

 CH2 

NO.: 24173

CH1           

Terminal:     X1

Eval.:        LI

Up=           -138.8kV

Up2=          -17.95%

T1=           1.54us

Tc=           3.41us

CH2           

Terminal:     X2

Eval.:        PK

Imax1=        1823A

Imax2=        -838.4A

Uer=          91.2V

0 5.00us 10.0us 15.0us 20.0us 25.0us 30.0us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 5.00us 10.0us 15.0us 20.0us 25.0us 30.0us0

TB1=200.00MS/sTB1=200.00MS/s

2000A

-2000A

LI: Phase B Tap 5 (B250435-L10)

 CH1 

 CH2 

NO.: 24174

CH1           

Terminal:     X1

Eval.:        LI

Up=           -137.9kV

Up2=          -18.14%

T1=           1.56us

Tc=           3.44us

CH2           

Terminal:     X2

Eval.:        PK

Imax1=        1840A

Imax2=        -839.1A

Uer=          92.0V

0 20.0us 40.0us 60.0us 80.0us 100us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 100us 200us 300us 400us 500us0

TB1=200.00MS/sTB1=200.00MS/s

LI: Phase B Tap 5 (B250435-L11)

 CH1 

 CH2 

NO.: 24175

CH1           

Terminal:     X1

Eval.:        LI

Up=           -121.9kV

T1=           1.53us

T2=           48.5us

CH2           

Terminal:     X2

Eval.:        PK

Imax1=        52.50A

Imax2=        -828.7A

Uer=          -41.4V

0 20.0us 40.0us 60.0us 80.0us 100us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 100us 200us 300us 400us 500us0

TB1=200.00MS/sTB1=200.00MS/s

LI: Phase B Tap 5 (B250435-L12)

 CH1 

 CH2 

NO.: 24176

CH1           

Terminal:     X1

Eval.:        LI

Up=           -126.5kV

T1=           1.54us

T2=           47.0us

CH2           

Terminal:     X2

Eval.:        PK

Imax1=        51.84A

Imax2=        -771.3A

Uer=          -38.6V

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 25 

 

 

Tested terminal: C;   Test polarity: Negative;   CH1: Voltage records;   CH2: Neutral current records 
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0 20.0us 40.0us 60.0us 80.0us 100us0

TB1=200.00MS/sTB1=200.00MS/s

30kV

-30kV

-60kV

0 100us 200us 300us 400us 500us0

TB1=200.00MS/sTB1=200.00MS/s

LI: Phase C Tap 3 (B250435-L13)

 CH1 

 CH2 

NO.: 24177

CH1  NO.      24177

Terminal:     X1

Eval.:        LI

Up=           -76kV

T1=           1.49us

T2=           46.7us

CH2  NO.      24177

Terminal:     X2

Eval.:        PK

Ip=           -498.3A

Imax1=        25.78A

Imax2=        -498.3A

0 20.0us 40.0us 60.0us 80.0us 100us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 100us 200us 300us 400us 500us0

TB1=200.00MS/sTB1=200.00MS/s

LI: Phase C Tap 3 (B250435-L14)

 CH1 

 CH2 

NO.: 24178

CH1  NO.      24178

Terminal:     X1

Eval.:        LI

Up=           -123.9kV

T1=           1.56us

T2=           48.2us

CH2  NO.      24178

Terminal:     X2

Eval.:        PK

Ip=           -781.5A

Imax1=        39.9A

Imax2=        -781.5A

0 5.00us 10.0us 15.0us 20.0us 25.0us 30.0us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 5.00us 10.0us 15.0us 20.0us 25.0us 30.0us0

TB1=200.00MS/sTB1=200.00MS/s

2000A

-2000A

LI: Phase C Tap 3 (B250435-L15)

 CH1 

 CH2 

NO.: 24179

CH1  NO.      24179

Terminal:     X1

Eval.:        LI

Up=           -140.7kV

Up2=          -16.28%

T1=           1.55us

Tc=           3.39us

CH2  NO.      24179

Terminal:     X2

Eval.:        PK

Ip=           1806A

Imax1=        1806A

Imax2=        -846.3A

0 5.00us 10.0us 15.0us 20.0us 25.0us 30.0us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 5.00us 10.0us 15.0us 20.0us 25.0us 30.0us0

TB1=200.00MS/sTB1=200.00MS/s

2000A

-2000A

LI: Phase C Tap 3 (B250435-L16)

 CH1 

 CH2 

NO.: 24180

CH1  NO.      24180

Terminal:     X1

Eval.:        LI

Up=           -139.8kV

Up2=          -16.04%

T1=           1.54us

Tc=           3.38us

CH2  NO.      24180

Terminal:     X2

Eval.:        PK

Ip=           1762A

Imax1=        1762A

Imax2=        -877.4A

0 20.0us 40.0us 60.0us 80.0us 100us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 100us 200us 300us 400us 500us0

TB1=200.00MS/sTB1=200.00MS/s

LI: Phase C Tap 3 (B250435-L17)

 CH1 

 CH2 

NO.: 24181

CH1  NO.      24181

Terminal:     X1

Eval.:        LI

Up=           -125.7kV

T1=           1.55us

T2=           46.8us

CH2  NO.      24181

Terminal:     X2

Eval.:        PK

Ip=           -862.1A

Imax1=        40.14A

Imax2=        -862.1A

0 20.0us 40.0us 60.0us 80.0us 100us0

TB1=200.00MS/sTB1=200.00MS/s

50kV

-50kV

-100kV

-150kV

0 100us 200us 300us 400us 500us0

TB1=200.00MS/sTB1=200.00MS/s

LI: Phase C Tap 3 (B250435-L18)

 CH1 

 CH2 

NO.: 24182

CH1  NO.      24182

Terminal:     X1

Eval.:        LI

Up=           -128.1kV

T1=           1.47us

T2=           45.7us

CH2  NO.      24182

Terminal:     X2

Eval.:        PK

Ip=           -828.7A

Imax1=        46.15A

Imax2=        -828.7A
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4.16.3.8 Applied voltage test                                         Test date: Jan. 19, 2026   

Humidity: 19.1%; Oil temperature: 10.2℃; Atmospheric pressure: 102.9kPa 

Measured position Applied voltage(kV) Duration(s)  Result 

HV-LV&E 50 60 

Passed LV-HV&E 6 60 

AuxW 2 60 

 

4.16.3.9 Auxiliary wiring insulation test(AuxW) 

See 4.16.3.9 

 

4.16.3.10 Induced voltage withstand test                              Test date: Jan. 19, 2026   

Humidity: 19.1%; Oil temperature: 10.2℃; Atmospheric pressure: 102.9kPa 

Tap position 

Applied 

voltage(kV) 

Induced 

voltage(kV) 
Multiple 

Frequency 

(Hz) 
Duration(s) Result 

LV HV 

5 0.79 45.2 2 150 40 Passed 

 

4.16.4 The out of tank inspection  

There is no deformation of winding, connection and supporting structures, no traces of electrical discharge was 

found after S.C.T. The active part photos taken before and after S.C.T. were shown in pages 37～38. 

 

4.16.5 The result of short-circuit withstand test: passed. 
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4.17 Measurement of zero-sequence impedance on three phase transformers(Special test) 

Test date: Jan. 13, 2026 

Test circuit is given in Annex 2-h                                             Oil temperature: 11.2℃ 

Tap position 
Connection 

symbol 

Supplied current 

terminal 

Applied current 

(A) 

Measured voltage 

(V) 
Impedance(Ω) 

5 Dyn11 abc-n 440.2 1.0041 0.006843 

 

4.18 Induced voltage test with partial discharge measurement(IVPD)(Special test) 

Test date: Jan. 19, 2026 

Tap position: HV 5, frequency: 150Hz.                                        Oil temperature: 10.2℃ 

Applied voltage(kV) 

Duration 

Partial discharge level(pC) 

Multiple HV LV A B C 

0.4Ur/
 

3 5.22 0.091 / ＜10 ＜10 ＜10 

1.2Ur/
 

3 15.66 0.274 1min ＜10 ＜10 ＜10 

U2=1.58Ur/
 

3 20.62 0.360 5min ＜10 ＜10 ＜10 

U1=2.0Ur/
 

3 26.10 0.456 40s / / / 

U2=1.58Ur/
 

3 20.62 0.360 5min ＜10 ＜10 ＜10 

1.2Ur/
 

3 15.66 0.274 1min ＜10 ＜10 ＜10 

0.4Ur/
 

3 5.22 0.091 / ＜10 ＜10 ＜10 

Result: Passed. 

 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 28 

  

 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 29 

 

 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 30 

 

 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 31 

 

 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 32 

 

 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 33 

 
 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 34 

 

 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 35 

 

 

 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 36 

 

 

Address: Hushitai South Avenue No.18,Shenbei New District,Shenyang  Postal code: 110122   Tel:(024)23785225 

E-mail: ctqc@stri.com.cn                                         http: //www.ctn.cn    Tel:(024)23787022 

mailto:ctqc@stri.com.cn


CTQC 

Test        Report 
№: CTQC/B-25.0435 

Total 38 Page 37 

 
HV Before S.C.T.:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
LV Before S.C.T.:  
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HV After S.C.T.:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
LV After S.C.T.:  
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RATING  PLATE  AND  OUTLINE  PHOTOS  
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Rating plate:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Outline:  
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 TRANSFORMER  DRAWINGS 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

CHPTL 

中国大容量试验联盟(简称 CHPTL)是中国同类试验机构的唯一协作组织，隶属于中国电工技术学会。

其主要目标是规范国家标准、行业标准及 IEC 标准在电力设备(交流 1000V 以上，直流 1200V 以上)型式试

验中的协调应用。   

   China High Power Testing liaison (CHPTL) is the only organization in China which is formed to promote and 

coordinate the application of IEC/GB standard as well as industry standards in power electrical equipment type test 

(AC above 1000V, DC above 1200V). CHPTL is under the leadership and management of China Electro-technical 

Society.  

 CHPTL 成员单位如下:  

The members of CHPTL are as follows: 

西安高压电器研究院有限责任公司(XIHARI) 

Xi’an High Voltage Apparatus Research Institute Co., Ltd. (XIHARI) 

中国电力科学研究院(CEPRI) 

China Electrical Power Research Institute (CEPRI) 

辽宁高压电器产品质量检测有限公司(AQTC) 

Liaoning High Voltage Apparatus Quality Test Co., Ltd. (AQTC) 

沈阳变压器研究院有限公司变压器实验室(STRI) 

Shenyang Transformer Institute Co., Ltd Transformer Laboratory (STRI) 

上海电气输配电试验中心有限公司(SETC) 

Shanghai Electric Power Transmission & Distribution Testing Center Co., Ltd. (SETC) 

电力工业无功补偿成套装置质量检验测试中心(PRCIQTC) 

Power Industry Reactive Compensation Equipment Quality Inspection & Test Center(PRCIQTC) 

CHPTL 作为一个协作组织，本身并不出具型式试验报告。每一个 CHPTL 成员对其出具的型式试验报告的

有效性和内容负责。 

CHPTL as a collaboration does not itself issue test reports. Each CHPTL member issuing a test report is 

responsible for the validity and contents of that report. 


