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No : CTQC/B-23. 0111

Entrusted by: Qingdao Cahors Electrical Equipment Co., Ltd.
Manufacturer: Qingdao Cahors Electrical Equipment Co., Ltd.
Test object name: Three-phase oil-immersed distribution transformer
Test object type:  2000kVA 11.3/0.39kV

Serial Ne: 287230009C

Test items: Routine tests, type tests, measurement of zero-sequence impedance
on three-phase transformers, measurement of the harmonics
of the no-load current, short-circuit withstand test, induced
voltage test with partial discharge measurement(IVPD).

Standards: IEC60076-1:2011, IEC60076-2:2011, IEC60076-3:2013,
IEC60076-5:2006, technical contract.
Results: The test results of routine tests, type tests, measurement of zero-
sequence impedance on three phase transformers, measurement
of the harmonics of the no-load current, short-circuit withstand
est, induced voltage test with partial dlscharge meas. ment(IVPD)
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No: CTQC/B-23.0111 Total 30 Page 2
Test object
2000k VA 11.3/0.39kV
Test object Three-phase oil-immersed type .
name distribution transformer
Brand /
Entrusted Qingdao Cahors Electrical Kind of Tyie tests
by Equipment Co., Ltd testing P
_ , Sampling April 12, 2023
Manufac- Qingdao Cahors Electrical date
turer Equipment Co., Ltd April 12,2023
(et ae ~ April 19, 2023
197 Ping Shan Road, Qingdao
Address Economic and Technological Serial Ne 287230009C
Development Zone

Routine test

Type test

Measurement of zero sequence
impedance of three-phase
transformer

IEC60076-1:2011
IEC60076-2:2011
Standards IEC60076-3:2013 Test items
IEC60076-5:2006
Technical contract

No-load current harmonic
measurement

Short-circuit withstand test
Partial dlscharhe measurement

%rr/\/u,?.
he test eﬁ routine tests, type tests, - ent

im ance -phase transformer, measure
n curtentzshort-circuit withstand test, ind
charge m@u ment of 2000k VA 11.3/0.39k

%

egltage test with R}ma

: e’?ccordance w1%
d tg€hnical contract. The sample passéd” eu;g ;E é /4

Signing and issuing date:

T
.

Note

Approved by: Lv iansgeng Checked_ by: Du Ji

%

Compiled by: Song Jialin
.»’TI 3
LRIy
Statement:1. Testing report is invalid without test special seal
2. Testing report is invalid without compiler, checker ¥nhd approver’s signature.
3.Please inform CTQC 'in time after: recelved the testing report if you have some disagreement
to the testing report.
4. Testing or witnessing only apply to sample
5. Copying testing certificate or_@esting report is forbidden without written permission from

CTQC (except for ébpying all the-testing report).
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Test results

Measured values

_ Specified values Conclu-
Ne Test items .
Standards(Technical contract) Before S.C.T After S.C.T sions
M tofd.c.
fAeasurement of d.c H-LE: 1540 | H-LE: 1280
insulation resistance
o S . L-H.E: 2110 L-HE: 1710
1 each winding to earth | Providing insulation value(M Q) /
oo H.L-E: 1230 H.L-E: 1060
and between windings
) H-L: 2530 H-L: 2030
(Routine test)
Measurement of voltage| The tolerances of voltage ratio
ratio and check of phasg on principal tapping: +0.5% -0.05%~-0.029 -0.02%~0.02%
phasg on principal tapping: +0.5% 0.05%~-0.02%
2 _ Dynl1 Passed
displacement .
(Routine test) Connection symbol: Dyn11 Dynll
Measurement of . L .
3 winding resistance Providing winding resistance See 4.3 See 4.15.3 /
. value
(Routine test)
Measurement of
4 no-load loss and [(%: Providing measured values | 0.17 0.17 Passed
a
current Py (KW): <1.32 1.24 1.24 e
(Routine test)
Measurement of t: 75°C
short-circuit
s impedance and load Z%:7.6 +10% | 7.84 7.87 Passed
loss Py (kW): <13.5 12.42 12.43
(RQu‘[ine test) Protal (kW): <<14.82 13.66 13.67
Breakdown voltage (kV): =40 | 59.9 58.9
Test on dielectric | tan 6 (90°C): <0.05 0.02278 0.02279
6 liquid Water dissolved (mg/L): <30 | 15 15 Passed
(Routine test)
Providing gas chromatography | Gas chromatography
Lightning impulse
(LI, LIC) Full wave (kV): 75 £3%
7 . ) / See 4.15.3.7 Passed
(Routine test, Clipped wave (kV) :85 +3%
special test)
g Applied voltage test | HV: 28kV 60s 28kV 60s 28kV 60s Passed
. asse
(Routine test) LV: 6kV 60s 6kV 60s 6kV 60s
Induced volt Applied voltage (kV): 2Ur 0.78
nduced voltage
i & Induced voltage (kV): 22.6 22.6
9 withstand test . See 4.15.3.9 Passed
. Duration (s): 120(f,/f) 40
(Routine test)
Frequency (Hz): f>50 150
Applied pressure (kPa): 20 20
Tightness tests Duration (h): 24 24
10 . . Passed
(Routine test) Residual pressure (kPa): =14 | 20

No oil leakage and damage

No oil leakage and damage
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_ Specified values Conclu-
Ne Test items Measured values sions
Standards(Technical contract)
Measurement of
no-load loss and 0 0
90% 110%
current o L.
11 at 90% and 110% of | lo%: Providing measured values 0.10 0.29 /
rated voltage Py (kW): Providing measured values | 0.98 1.58
(Routine test)
Measurement of the
harmonics of the Provides harmonic values of no-load
12 . See 4.12 /
no-load current current in each phase
(Special test)
A Determination of | g4 pressure level Ly dB(A): / 39 Passed
sound level Sound power level L, sy dB(A): <53 | 52 asse
(Type test)
. Top oil temp.-rise limit (K): 45 Top oil: 41.3
Temperature rise test Co o
14 Winding temp.-rise limit (K): 50 | HV:  40.8 Passed
(Type test)
LV: 434
Three times each phase 3 times
Duration(s): 1.0310% 1.0
Short-circuit Test waveshapes have no distortion No distortion
. Deviation of reactance before and
15 wMMngm after S.CT: +4.0% 0.21% Passed
(Special test) The untanking inspection shows no No apparent defects
apparent defects
Successfully check items after S.C.T. | Passed
Measurement of
zero-sequence
16 impedance on Providing zero-sequence /
three-phase impedance(Q2) 0.00616
transformers
(Special test)
U=2.0Ur/A[3  (kV) 13.048
Duration (s): 120 (£/) 40
U,=1.58Ur/Af3  (kV) 10.308
Induced voltage test [hn?UOg (min): 60 60
with partial Partial discharge(pC): <50 <15
discharge 1.2Ur/Af3  (kV) 7.829
17 . . Passed
measurement Duration (min): 1 1
(IVPD) Partial discharge (pC): <50 <15
(Special test) | g3 (kW) 2,610
Duration (min): / /
Partial discharge (pC): <50 <15
Frequency (Hz): >50 150
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Test Report

1. Test object parameters

Rated power: 2000kVA

Rated voltage: 11.3/0.39kV

Rated current: 102.19/2960.77A

Highest voltage for equipment: 12kV

Rated frequency: 50Hz

Number of phases: 3

Connection symbol: Dynll

Cooling method: KNAN

Altitude: <1000 m

Temperature class of insulation: E

Insulation level: HV Unv LI/LIC/AC 12/75/85/28kV
LV Um/AC 1.1/6kV

2. Sample condition description

Sample exterior construction and major dimensions(length, width, height)are in compliance with drawings.
Measured values: length 2329 mm, width 2197 mm, height 2200 mm,

Drawing confirmation

Outline Nameplate

4600009234 40136169R 14

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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Test Report

4. Test items and conclusions
4.1 Measurement of d.c. insulation resistance each winding to earth and between windings
(Routine test)

Test date: April 12, 2023
Humidity: 38.2%; Oil temperature: 15.5°C; Atmospheric pressure: 100.0kPa

Measured position Insulation resistance (M Q)
HV-LV&E 1540
LV-HV&E 2110
HV, LV-E 1230

HV-LV 2530

4.2 Measurement of voltage ratio and check of phase displacement (Routine test)
Test date: April 12, 2023
Oil temperature: 15.5°C

HV winding LV winding Measured deviation (%) Connection
Ratio
Voltage (kV) Voltage (kV) AB/ab BC/be CA/ca symbol
11.3 0.39 28.974 -0.02 -0.05 -0.05 Dynl1

Result: Passed.

4. 3 Measurement of winding resistance (Routine test) Test date: April 12, 2023

Oil temperature: 15.5°C

Winding d.c. resistance ( Q)
A~B B~C C~A
0.19042 0.19017 0.19023
a~b b~c c~a
0.0002996 0.0002925 0.0003106
4. 4 Measurement of no—load loss and current(Routine test)
The test circuit is shown in Annex 2-a Test date: April 12, 2023
Oil temperature: 15.5°C
Voltage Applied voltage (kV) No-load current No-load loss (kW)
multiple Mean value RMLS. (A) %) Measured Corrected
value value
90%Ur 0.203 0.203 3.04 0.10 0.98 0.98
100%Ur 0.225 0.226 5.09 0.17 1.25 1.24
110%Ur 0.248 0.249 8.60 0.29 1.59 1.58

Result: Passed.
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4.5 Measurement of short—circuit impedance and load loss (Routine test)

The test circuit is shown in Annex 2-b

Test date: April 12, 2023

Si}rlggg;;cgt Load loss Total losses
(kW) (kW)
Applied current | Measured (Each phase)
Winding voltage Measured | Corrected | Corrected
value value
I Ulr e =75C | ... t=75°C t=75C
(A | (%) =75C | TS0y I=Ir
HV
| 59.75 58.47 0.518 5.01 7.84 3.99 12.42 13.66
LV

Result: Passed.

4. 6Testondielectric liquid (Routine test)

Ambient temperature: 21.6°C

Test date: April 12,2023

tand (90°C)

Breakdown voltage (kV)

Water dissolved (mg/L)

0.02278

59.9

15

Gas chromatography (After temperature rise test)

Test date: April 17,2023

pL/L
H co co CH C.H C.H C.H Total
2 2 4 26 T a2 hydrocarbon
48.46 18.07 250.97 1.24 51.17 0.44 0.00 52.85

Result: Passed.

4.7 Lightning impulse test (Type test, special test)

The tests were performed after the short-circuit withstand test,see 4.15.3.7.

4.8 Applied voltage test (Routine test)
The test circuit is shown in Annex 2-c

Humidity: 38.2%; Oil temperature: 15.5°C; Atmospheric pressure: 100.0kPa

Test date: April 17,2023

Measured position Applied voltage(kV) Duration(s) Result
HV-LV&E 28 60
Passed
LV-HV&E 6 60

Address: Hushitai South Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122 Tel: (024)23785225
E-mail: ctqgc@vip. sina. com

http: //www. ctn. cn

Tel: (024) 23787022



CTQC

Test

Report

Ne: CTQG/B-23.0111
Total 30 Page 8

4.9 Induced voltage withstand test (Routine test)

The test circuit is shown in Annex 2-d

Humidity: 38.2%; Oil temperature: 15.5°C; Atmospheric pressure: 100.0kPa

Test date: April 12,2023

Applied voltage (kV) | Induced voltage (kV) Induced Frequency S 1
multiple (Hz) Duration (s Result
LV HV
0.78 22.6 2 150 40 Passed

4.10 Tightness tests (Routine test)

Test date: April 18,2023
Ambient temperature: 15.3°C

Test method Appll(e EPF;T)C Ssure Duration (h) Res1dl<llzzlP1;r)essure Result
Atmosphere No leakage oil and
pressure method 20 24 20 damage, Passed

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

See 4.4.
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4. 12 Measurement of the harmonics of the no—load current (Special test) Test date: April 12,2023
The test circuit is shown in Annex 2-e Oil temperature: 12.9°C
or U1 [wl  hdfl=] I1 [A1 hdfl=]
Tot 225.22 5.643
deo el
1 225.21 100.000 5.513 100.000
z 0.16 0.072 0.100 1.822
3 0.94 0.419 0.272 4.939
4 0.08 0.035 0.035 0.632
4 s 1.80 0.800 1.139 20.663
6 0.01 0.004 0.004 0.071
7 0.17 0.077 0.234 4.249
8 0.11 0.047 0.008 0.153
9 0.41 0.181 0.047 0.845
10 0.06 0.027 0.007 0.125
11 0.48 0.215 0.032 0.585
12 0.05 0.021 0.005 0.089
13 0.67 0.296 0.048 0.874
14 0.03 0.012 0.002 0.045
15 0.09 0.041 0.076 1.378
16 o.01 0.004 0.002 0.034
17 0.03 0.013 0.010 0.177
18 0.00 0.000 0.001 0.022
19 0.19 0.086 0.023 0.426
20 0.01 0.005 0.001 0.024
Or . U2 w1  hdfl=] iIZ [AY hdfl=]
ot. 226 .50 4.343
de ———————
1 226.48 100.000 4.162 100.000
2 0.08 0.037 0.089 2.149
3 1.40 0.618 0.522 12.554
4 0.07 0.030 0.040 0.950
rf 5 2.00 0.883 1.077 25.889
6 0.03 0.013 0.004 0.090
7 0.15 0.067 0.278 6.672
8 0.03 0.013 0.004 0.108
a 0.20 0.090 0.016 0.375
10 0.08 0.034 0.007 0.159
11 1.90 0.839 0.094 2.254
12 0.08 0.035 0.001 0.013
13 0.42 0.185 0.050 1.212
14 0.03 0.011 0.003 0.063
15 0.06 0.027 0.082 1.977
16 0.01 0.004 0.003 0.067
17 0.05 0.021 0.008 0.184
18 0.00 0.000 0.000 0.012
19 0.17 0.076 0.022 0.519
20 0.01 0.004 0.000 0.009
or . U3 Twl hdfl=] 13 Eal hdflL=1]
Tot 224 .81 5.274
de
1 224.79 100.000 5.112 100.000
2 0.11 0.051 0.094 1.834
3 0.60 0.265 0.480 9.382
4 0.04 0.019 0.037 0.732
5 1.80 0.799 1.171 22.897
6 0.03 0.015 0.003 0.049
7 0.17 0.077 0.231 4.515
8 0.07 0.032 0.005 0.107
o 0.21 0.092 0.025 0.492
10 o.11 0.048 0.007 0.146
11 1.85 0.822 0.093 1.827
12 0.08 0.037 0.004 0.073
13 0.35 0.157 0.020 0.392
14 0.04 0.019 0.002 0.048
15 0.04 0.018 0.078 1.523
16 0.01 0.005 0.003 0.066
17 0.09 0.040 0.004 0.083
18 0.01 0.004 0.001 0.010
19 0.17 0.075 0.024 0.471
zo 0.01 0.005 0.001 0.019
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Test Report

4. 13 Determination of sound level (Type test) Test date: April 14,2023
4.13.1 Sound power level calculation under on load current

Calculation equation:
Sr
LWA,IN:39 +1 Slg —=44dB (A)
Sp
In which: S—Rated power : 2MVA;
Sy—Base power : 1MVA.

Lwa,v is found to be 9dB(A) below the guaranteed sound power level 53dB(A), according to standard, the

load current sound measurements are not appropriate.

4.13.2 Sound level measurement and sound power level calculation
Transformer was energized at rated voltage.The outline was 0.3m away from the principal radiating surface,
there were 10 measured points, the measured point interval was 0.98m, the height of oil tank was 1.65m, the

heights of measured points were 0.83m.

Environmental conditions Oil temperature: 16.7°C
Area of the Mean sound Distance from Environmental
. Sound Area of
surface of the absorption . the reference . corrected value
. Absorption . effective surface
test room coefficient (m*) transmitting S (m) factor K
Sv (m*) o surface (m) dB (A)
2300 0.2 460 0.3 20.21 0.7
Test results dB (A)
The average noise | The average A-weighted surface sound A-weighted sound
level of . level
power leve
Cooling backeround noise level pressure level
method of T 0.1Lmo 101 Lhm Lwa UN:EAH()lg (S/Sy)
Before | Before transformer Lpa= 101g(10 10 )—K ’
EPAO
KNAN 30.3 304 40.2 39 52

_ _ 1 &
Note: Lpao : Uncorrected average A-weighted sound pressure level; Lppyo =101g(— Z 100 eea )
i=l

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

Result: Passed.
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Test Report

4. 14 Temperature rise test (Type test) Test date: April 14,2023

The test was conducted by means of short-circuit method.

The test duration was 13h, stability duration was 3h.

Measuring top oil temperature rise: the specified total losses was 13.67kW, injected total losses of 13.64kW
Measuring winding temperature rise: the specified current was 102.19A, injected current of 105.9A during the
test.

Conclusions of temperature rise Ambient temperature: 17.2°C
Top oil temperature rise(K) 41.3
HV 40.8
Winding temperature rise(K)
LV 4.4

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

Result: Passed.
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Legend: Data to be inserted

Time intarval at= 1 min
Initial avarage liquid temp. | Bom_start=| 50.2 Estimated winding time corstant Tw=| 23.25 min
Final average-iquid temp_ | Bom_end=| 47.5 T Estimated average liquid temp. Ao=| 5147 T
Liquid temperature slope k=] 014 Kmin|  eopimated winding te liguid tsmp. B=[ 702 K
Auxiliary variabbes: Awerage winding temp. at the instant of shut down Bwo= 58.5 -
te= -2.2624 n sa shb f=1 =d 58
te= 0.0440 | Abs Sums: 18 3.47 1005.41 19459 | 56175.43 11.25
1l
Tina| TN fasmp=| Sl uf ‘TE’ é::[i} el 2| e i
min)| D o "noda | 38 | Bwwail) | Bwcorl) | g3, | conedted | oo pq | X | (B q s
=10 maasured and sBw(i) calculated
validated | 9
] 51.47 5B .48
1 51.34 5B.06
2 | 2232 | 5120 | 5765 5765 | 57.82 1 57 54
3 | 2228 | 5107 | 5725 5725 | 57.68 1 57 66 0258 | -14.90 | 3324.52 | 08789 | 5723
4 | 2226 | 5083 | 5688 5686 | 57.40 1 57.40 0258 | -14.83 | 3294.79 | 08419 | 5584
5 | 2223 | s0.80 | 5647 5647 | 57.14 1 57.14 | -0.258 | -14.76 | 3265.20 | D.BOBS | 55.45
6 | 2220 | 5066 | 56.07 56.07 | 56.88 1 5688 | -0.258 | -14.70 | 3235.74 | 0.7725 | 56.08
7 | 2217 | s0.53 | 5568 5568 | 56.53 1 5663 | -0.258 | -14.53 | 3206.42 | 0.7400 | 55.72
&8 | 2215 | 5038 | 5542 5542 | 56.50 1 56.50 0127 | 718 |3192.03 | 0.70B8 | 55.36
g [ 2212 [ 5026 | s502 5502 | 56.24 1 5624 | -D258 | -14.53 | 316280 | 06730 | 55.02
10 | 2208 | 5012 | s463 5463 | 55.58 1 5588 | -D.258 | -14.46 | 313391 | 06504 | 5468
11 | 2207 | 4998 | 5437 5437 | 55.85 1 5585 | -0.127 | -7.11 | 311968 | 06230 | 54.38
12 | 2204 [ 4885 [ 5388 53188 | 5560 1 55,60 0258 | -14.36 | 308088 | 05968 | 54.04
13 | 2202 | 4872 | 5371 5371 | 5547 1 55.47 0127 | 706 [3076.76 | 05717 | 5373
14 | 2200 | 4858 | 5345 5345 | 5534 1 55.34 0127 | 704 | 306266 | 05476 | 5342
15 | 2188 [ 4845 [ 5319 5318 | 55.21 1 55.21 0127 | 702 | 304860 | 05245 | 53.13
16 | 2185 | 4831 | 5280 5280 | 54.98 1 54 96 0258 | -1420 [3020.13 | 05024 | 5284
17 | 2183 | 4818 | 5253 5253 | 54.83 1 54,83 0127 | 6598 |3006.17 | 04813 | 5255
1B | 2181 | 4004 | 5227 5227 | 54.70 1 54.70 0127 | 696 | 298223 | 04610 | 5228
19 | 2188 | 4881 [ 5201 5201 | 5457 1 5457 | -0.127 | 5984 | 297833 | 04416 | 52.00
20 | 2187 | 4877 | 5175 5175 | 54.45 1 5445 | -0127 | 593 |[296446 | 04230 | 5174
21
22
23
24
25
26
v
28
29
30

H.W. Winding temp.-rise (K): I|E|LE|I',"|“_|= (8 -8

wl "~ om_

=an

i P4( ;ﬂ— y+AB_ =( 585-502 )x(

102.19 y
105.9

*+330 = 408
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Legend: Data to be inserted

Time interval A=

1 min

Initial average liquid termp. | Bom_star=

52 T

Final average-liquid temp. | Bom_end=

475 T

Liquid temperature slope k

0.14 K'min

Auxiliary variables:

Estimated winding time constant

Estimated average liquid temp.
Estimated winding to lkquid temp.
Average winding temp. at the instant of shut down

Tw= 556 min

Ao=| 5222

]

B=| 89 K

Bwo=| 612 T

te= -10.2796 n za sb sC sd S8
te= 0.1969 | Abs Sums: 18 6.01 970.41 330.79 52350.98 341
. Ol | sew . .
rmel (@) foom0=l 00 | oy | wecory | U [ comseea | 28 | U | | w6 | 0
(min)] g4 | Aok | o easured (/1) and pares- | sowi calculated
validated (ea
0 52.22 61.18
1 52.08 5957
2 3437 | 5195 58.05 58.05 58.32 1 5820
3 3422 | 51.81 56.77 56.77 5718 1 5718 -1.144 | 6541 | 3269.46 | 0.5833 57.04
4 3410 | 51.68 55.75 55.75 56.29 1 56.29 -0.888 | -50.00 | 3168.68 | 0.4B73 56.04
5 3401 | 51.54 54 98 54 98 55.66 1 55.66 0632 | -35.20 | 3097.85 | 0.4072 55.19
4] 3394 | 51.41 54.38 54 38 55.20 1 55.20 0452 | -2549 | 3045669 | 0.3402 54.45
7 3387 | 51.27 53.79 53.79 5473 1 5473 0452 | -25.28 | 299591 | 0.2842 53.82
-] 3382 | 51.14 53.36 53.36 54 44 1 54 44 -0.291 -15.86 | 2964 11 | 0.2375 53.26
9 3378 | 51.00 52 B5 52 85 54.07 1 54.07 D377 | -20.36 | 2923.24 | 0.1984 5278
10 | 3.372 | 50.87 52.51 52.51 53.B6 1 53.86 0206 | -11.10 | 2901.00 | 0.1658 52.35
11 3368 | 50.73 5217 5217 53.65 1 53.65 0206 | -11.06 | 2878.85 | 0.1385 51.97
12 | 3.364 | 50.60 51.83 51.83 53.45 1 53.45 0206 | -11.01 | 2856.78 | 0.1157 51.63
13 | 3360 | 50.456 51.48 51.459 53.24 1 53.24 0206 | <1087 | 2834.80 | 0.0967 51.33
14 | 3356 | 50.33 51.15 51.15 53.04 1 53.04 0206 | <1083 | 281290 | 0.0808 51.05
15 |U3353 | 50.19 50.89 50.89 52.92 1 52.92 0121 -6.39 | 2800.10 | 0.0675 50.80
16 | 3.350 | 50.06 50.64 50.64 52 80 1 52.80 0121 -5.38 | 2T87.33 | 0.0554 50.56
17 | 3347 | 4992 50.38 50.38 52 67 1 52 67 0121 636 | 277459 | 0.0471 50.34
18 | 3343 | 49.79 50.04 50.04 52.47 1 52 47 0206 | <1081 | 2752.92 | 0.0384 50.14
19 | 3341 | 4965 48 87 49 87 52 43 1 52.43 -0.036 -1.86 | 2749.20 | 0.0328 4985
20 | 3.338 | 49.52 48 61 49 61 52.31 1 52.31 0121 -5.32 | 2736.54 | 0.0275 49.76
21
22
23
24
25
26
27
28
29
30

L.V. Winding temp_-rise (K): EE.M_={E -Aa

wil " om_star }

start

x{ Iral:d :IB'I.I. ﬂﬁumz { 61.2-502 :| x |:'

102.18 18
105.9

)°+33.0 = 434
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Temperature curve
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Temperature curve
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Test Report

4.15 Short—circuit withstand test (Special test) Test date: April 12,2023

4.15.1 Calculated short—circuit current (reference temperature 75°C)

Ambient temperature: 14.5°C

The r.m.s. value of the
The first peak of the X
asymmerical phase The r.m.s. Yalue of the symmetrical Peak factor
short-circuit current symmetrical phase line short-circuit current
. (K2 )
(A) short-circuit current (A) (A)
1803 716 1240 2.518

4.15. 2 Measurement of short—circuit current

The test circuit is shown in Annex 2-f

Perform single-phase test, the voltage was applied between two corners of the delta, total 9 times. Test
waveshapes had no distortion, test oscillograms were shown in pages 26~28. The percentage for the first peak of
the phase asymmetrical phase short-circuit value and the r.m.s. value of the phase symmetrical short-circuit
current is the ratio of measured current to calculated current.

Corrected value = measured value /1.5

Measurement of current
. The r.m.s. value of the
Applied The first peak of the asymmetrical symmetrical phase
voltage Ne. phase short-circuit current short-circuit current Duration| Waveform
terminal Measured | Corrected Measured | Corrected (s) serial Ne
value (A) | value (A) 0 value(A) | Value(A) R
1 2669 1779 98.7 987 658 |91.9 1.0 |B230111-S01-1
2 2684 1789 99.2 988 659  (92.0 1.0 [B230111-S01-2
3 2687 1791 99.3 989 659  (92.0 1.0 |B230111-S01-3
Measurement of reactance
Ne. Phase reactance value(2) Deviation of phase reactance(%)
AB A B C A B C
Before 14.71 14.55 14.95 / / /
1 14.67 14.54 14.92 -0.27 <0.1 -0.20
2 14.68 14.55 14.93 -0.20 <0.1 -0.13
3 14.69 14.55 14.93 -0.14 <0.1 -0.13
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Measurement of current
Applicd The first peak of the The r.m.s. yalue of the
voltage No. asymmetrical phase symme.:trlc'al phase Duration|  Waveform
. short-circuit current short-circuit current
terminal (s) serial Ne
Measured | Corrected %) Measured | Corrected %)
value (A)| value(A) value(A) Value(A)
1 2670 1780 |98.7 986 657 91.8 1.0 B230111-S02-1
2 2667 1778 |98.6 985 657 91.8 1.0 B230111-S02-2
3 2673 1782 |98.8 986 957 91.8 1.0 B230111-S02-3
Measurement of reactance
BC Ne, Phase reactance value (Q) Phase reactance deviation (%)
A B C A B C
Before 14.71 14.55 14.95 / / /
1 14.73 14.56 14.93 0.14 <0.1 -0.13
2 14.73 14.57 14.93 0.14 0.14 -0.13
3 14.73 14.58 14.93 0.14 0.21 -0.13
Measurement of current
Applied The first peak of the The r.m.s. yalue of the
voltage No, asymmetrical phase symmétrlc'al phase Duration Waveform
. short-circuit current short-circuit current
terminal (s) number
Measured | Corrected % Measured | Corrected %)
value (A) | value(A) value(A) value (A)
2720 1813  |100.6 1005 670  |93.6 1.0 B230111-S03-1
2729 1819 {100.9 1005 670  |93.6 1.0 B230111-S03-2
3 2737 1825 |101.2 1007 671 93.7 1.0 B230111-S03-3
Measurement of reactance
CA Noe. Phase reactance value (Q) Phase reactance deviation (%)
A B C A B C
Before 14.71 14.55 14.95 / / /
1 14.71 14.58 14.91 <0.1 0.21 -0.27
2 14.72 14.59 14.92 <0.1 0.27 -0.20
3 14.72 14.58 14.93 <0.1 0.21 -0.13
Measurement of short-circuit reactance after S.C.T.
Phase reactance value (Q) Phase reactance deviation (%)
A B C A B C
14.72 14.58 14.93 <0.1 0.21 -0.13

The maximum phase reactance deviation was 0.21%.
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Humidity: 38.3%; Oil temperature: 16.7°C; Atmospheric pressure: 100.4kPa

4.15. 3 Repeated routine tests after short—circuit withstand test

4.15. 3. 1Measurement of d.c. insulation resistance each winding to earth and between windings

Test date: April 14,2023

Measured position Insulation resistance (M Q)
HV-LV&E 1280
LV-HV&E 1710
HV, LV-E 1060
HV-LV 2030

4.15. 3.2 Measurement of voltage ratio

and check of phase displacement
Test date:  April 14,2023

Oil temperature: 16.7°C

HV winding LV winding Ratio Measured deviation(%) Connection
Voltage (kV) Voltage (kV) AB/ab BC/be CA/ca symbol
11.3 0.39 28.974 0.02 -0.02 0.02 Dynll

Result: Passed.

4.15. 3. 3Measurement of winding resistance

Test date: April 14,2023
Oil temperature: 16.7°C

Winding d.c. resistance(Q)
A~B B~C C~A
HV
0.19217 0.19197 0.19204
a~b b~c c~a
LV
0.0003000 0.0002952 0.0003123

4.15. 3. 4 Measurement of no—load loss and current

Test date: April 15,2023
Oil temperature: 16.7°C

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

Means value R.M.S. (A) (%) Measured value | Corrected value

0.225

0.224 5.12 0.17 1.23 1.24

Result: Passed.
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4.15. 3. 5 Measurement of short—circuit impedance and load loss Test date: April 15,2023

Short-circuit Total

. Load loss
impedance kW) losses
Applied current Measured (Each phase) ( (kW)
Winding voltage Q) (%) Measured | Corrected | Corrected
(kV) 0 value value value
I I/Ir o t=75C B . t=75C t=75C
(A) (%) =75C e | F1O7C ) oy I=Ir
HV
| 59.83 58.55 0.520 5.02 7.87 4.01 12.43 13.67
LV
Result: Passed
4.15.3. 6 Testondielectric liquid Test date: April 14,2023
Ambient Temperature: 21.6°C
tand(90°C) Breakdown voltage(kV) Water dissolved(mg/L)
0.02279 58.9 15

Result: Passed
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4.15.3.7 Lightning impulse test (LI, LIC) Test date: April 14,2023

The test circuit is shown in Annex 2-g

Test atmospheric conditions: Humidity: 38.5%;Ambient temperature: 15.2°C; Atmospheric pressure: 101.2kPa

Test items and voltage

Rated withstand voltage(kV) Tap position
Tested terminals
Full Chopped
/
A, B, C 75 85

Note: According to the requirements of the technical service contract, lightning full wave impact test shall be
carried out before the short-circuit bearing capacity test.

Test voltage: Full wave(kV): 73.25~75.77kV
Chopped wave(kV): 84.96~85.70kV

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;

Up: Peak voltage. Up2: Time to zero.

Result: Passed
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Tested terminal: A;

Test polarity: Negative

CHI1: Voltage records

CH2: Neutral current records

B 1200 0ovEls T T No. 65096 [T61-200 00NEls T T No.. 65097
leoy [ LI: Phase A (B230111-L01) CHis No. 685057 o LI: Phase A (B230111-L02) CH3 No. 65098
Eval. " Eval: LI
Up= -38.31kV. -
TI= 144us
cH3. T2= 53.6us CH3:
L CH4 No. 65097 L
— | Imaxi=  73.53A ok —
201 Imax2=  -419.1A |
\fr/_// Uer=  -16.8V
Feor
Lo
o
o e a0 - a0 5 = D oo
Fr20j oonsis
-
hoos
lroos boos
Iy n
I R (KEe—
2008
|so0n
Loow
iooox
o 500us. 100us. 150 200us 2500 300us o 500us. 100us 150us 200us 250us 300us.
[TB1-200.00MS/s T T [TB1=20000Ms/s T T N
. No.: 65099 . No.: 65100
/\ LI: Phase A (B230111-L04) Crs No_ 85700 /\Ll- Phase A (B230111-L05) CH3 No. 65101
Eval. Ll Eval.: Ll
/\/\f‘—/—w«m Up= -85.21kV P~ o3l | up= -85.09kV
Up2= -19.01% Up2= -16.32%
T1= 1.44us T1= 1.44us
[-30KkV Te= 3.02us [30KV Te= 3.65us
CH4 No. 65100 CH4 No. 65101
Imax1= 1076A Imax1=  949.3A
Leokv Imax2=  -961.4A Lsoky Imax2=  -962.2A
\v—/ Uer= 538V U Uer=  -48.1V
oo ook
foooon ooon
1000 f oon {,\
"
Fooon Fooan
L2000 —
[TB1-200.00VS/s T T [TB1=200.00MS/s T T N
. No.: 65101 . No.: 65102
o LI: Phase A (B230111-L06) CH3 No. 65102 - LI: Phase A (B230111-L07) CH3 No. 65103
[ Eval. Ll
Up= -74.90kV
T1= 1.44us
. ol |T2= 53.7us
— — CH4 No. 65103
- — o —— Imaxis . 140.3A
[y ey Imax2=  -816.2A
e =" [eokv Uer= -s2.6v
Foor e
o0 oo T
o00s hooon
lsoon boos
" "
| e Rae—
Lsoon so0n
- 10005
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Tested terminal: B; Test polarity: Negative CH1: Voltage records CH2: Neutral current records

[TB1-200.00VS/s T T [T81=200.00VS/s. T T N
| No.: 65103 . No.: 65104
feory LI: Phase B (B230111-L08) o5 No. 65704 - LI: Phase B (B230111-L09) CH3 No. 65105
Eval. Ll Eval.: Ll
Up= -38.04kV -75.23kV
T1= 1.52us 1.52us
ol |T2= 53.8us o 53.8us
/// CH4 No. 65104 p— 65105
71.22A 30KV / 40.5A
20KV / -427.2A | 844.9A
\// 171V 33.8V
feov
Lo
feow
- - FeT0000v
-
hoos
soon
fooon
" "
[, e — I o
Faoom
|so0n
Loon
iooox
o 500us. 100us 150us 200us. 250us. 300us. o 500us. 100us 150us 200us 250us 300us.
[TB1-200.00MS/s T T [TB1=200.00MS/s T T
. No.: 65106 . No.: 65107
LI: Phase B (B230111-L11) e o7 : Phase B (8230111-L12) T 108
Eval. Ll Eval.: Ll
WWWW Up= -84.98KV 7~ —— "] |up= -84.96kV
Up2= -15.52% Up2= -15.44%
T1= 1.53us
Lo Te= 387 ok
CH4 No. 65107
Imax1= 1145A
Imax2= -1008A
oo -
foooon beooon
N
1000 / - /
~ a4 "
Frooom oo
L2ooow 20008

TE1=200 GovETs

No.: 65108 TB1=200.00MS/s No.: 65109

T T T T
L LI: Phase B (B230111-L13) 108 58 - LI: Phase B (B230111-L14) o 00 T16
Eval: LI Eval: LI
Up= -75.22kV -74.58kV
Ti= 1.52us 1.53us
ond |T2= 53.7us . 54.0us
" CH4 No. 65109 — . 65110
ooV [ Imaxi=  142.4A oo —— 38.2A
LT Imax2=  -886.8A T -838.5A
A Uer=  -355V - -33.5V
oo ook
200 00 S0 00 o T00u 2 m o 0 00
TB1=200 00WSs [FE7=200 00vSra
l1o00n froos
Jsoon Jsoon
" "
o oo | cra
500 fsoon
looon Hooo
S0 o0us T50us 20008 25008 T 000 000 o0 20008 25008 00us
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Tested terminal: C; Test polarity: Negative CH1: Voltage records CH2: Neutral current records

[T81-200 00MS/s. T T [T81=200 covS/s T T
o LI Phase C (B230111-L15) e LI: Phase C (B230111-L16) s

Eval. id

Up= -38.53kV/

T1= 1.52us

o T2= 53.3us aa.
— CH4 No. 65111 —
| Imaxi=  73.96A 0 ——

206" Imax2=  -405.9A LT
\f{// Uer= 162V

ok

e - T BN
Hooon
oo
soon
oo
" "
| —om e ] [ — cHa
faoox
soon
laoox
To00n
[T51=200 00MS/s. T [TB1=200.00VS/s. T T .
. o No.: 65113 . 2 No.: 65114
LI: Phase C (B230111-L18) e T LI: Phase C (B230111-L19) o O 1S
Eval. Ll Eval.: L
[~ F—————— 55 |up= -85.70kV T % |ue= -85.39kV
Up2=  -15.30% Up2=  -15.60%
T1= 1.52us T1= 1.52us

CH4 No. 65114
Imaxi=  984.3A

ok / Te= 3.67us 0Ky / Te= 3.47us

Imax2=  -942.5A

e \/\/ Uer= 492V i \J Uer= 471V

ook g

looooa lpooon

hooox: ,/\ f1oooa f/\

ooon 1000K

20004 20004

500us 00us 50us 200us. 500us 000 500 200us

751200 0oNSls

T T [TB1=200.00VS/s T T .
) No. 65115 I No. 65116
o LI: Phase C (B230111-L20) CH3 No. 65116 Lo LI: Phase C (B230111-L.21) CH3 No. 65117
Eval. Ll Eval.: L
Up= -75.77kV Up= -75.39kV
Ti=  151us Ti= 15208
and |T2= 53.2us ol |T2= 53.4us
e CH4 No. 65116 e CH4 No. 65117
ok — Imax1=  145.5A a0k’ [ — Imaxi=  141.1A
/ Imax2= -846.4A /_// Imax2= -798.3A
Lsoky \,f\/_/_/ Uer= -33.9v Lsoky Uer= -31.9v
Loow Lok
0w prrTy 50w o oo 50w 0w S50m 500 o0
1200 00V 1200 0OV
1o00n 1o00x
Jsoox oo
" "
— o ATe— S E——
Soon B
Fooon Fiooon
ETm Toous o o0 gy Soous ETm Toous oo Zoow 50w Foous
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4.15.3.8 Appl ied voltage test
Humidity: 38.3%;Ambient temperature: 16.7°C; Atmospheric pressure: 100.4kPa

Test date: April 14,2023

Measured position Test voltage (kV) Duration (s) Result
ABC 28 60
Passed
aben 6 60

See 4.17.

4.15. 3.9 Induced voltage withstand test

4.15. 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 29~30.
See page 29~30 for photos of hanging core before and after the test.

4.15.5 The result of short—circuit withstand test: passed.

4. 16 Measurement of zero—sequence impedance on three—phase transformers (Special test)

Test date: April 14,2023

The test circuit is shown in Annex 2-h

Oil temperature: 16.7°C

Connection Power supply Open terminal Applied current Measured Zero-sequence
symbol terminal p (A) voltage (V) impedance ( Q)
Dynl1 abc-n A, B, C 501.04 1.029 0.00616
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4.17 Induced voltage test with partial discharge measurement (IVPD) (Special test)
Test date: April 14,2023
Test frequency :150Hz Oil temperature: 16.7°C
Applied voltage (kV) Local discharge (pC)
Duration
Multiple HV LV A B C
0.4Ur/\/§ 2.610 0.090 / <10 <15 <10
1.2UrA[3 7.829 0.270 Imin <10 <15 <10
U2=1.58Ur/\/§ 10.308 0.356 5min <10 <15 <10
Ulzz'OUr/\ﬁ 13.048 0.450 40s / / /

Smin <10 <15 <10
10min <10 <15 <10
15min <10 <15 <10
20min <10 <15 <10
25min <10 <15 <10
30min <10 <15 <10

U2=1.58Ur/\/§ 10.308 0.356
35min <10 <15 <10
40min <10 <15 <10
45min <10 <15 <10
50min <10 <15 <10
55min <10 <15 <10
60min <10 <15 <10
1.2Ur/\/§ 7.829 0.270 Imin <10 <15 <10
0.4Ur/\/§ 2.610 0.090 / <10 <15 <10
Note: U;=2.0Ur/+/3 instead of inductive voltage withstand test
Result: Passed
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NAMEPLATE AND OUTLINE PHOTOS
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SCHEMATIC DIAGRAM OF TEST CIRCUIT
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TRANSFORMER DRAWINGS
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CHPTL

FEXEERERE (84K CHPTL) &% B KAt e E—tE28R, RETYELIHARF R,
£ 220 ARAMEE ZAFA. ATRAFER IEC A7 A R AR EGUA 1000V A L, A 1200V vA B)A XX
W 8 WA L
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 A& i $-A4ido T :
The members of CHPTL are as follows:
7 % 2[R W, AR R IR A TRy 452 3] (XIHARI)
Xi’an High Voltage Apparatus Research Institute Co., Ltd. (XIHARI)
¥ [ W, 7 #+5 A 5 2 (CEPRI)
China Electrical Power Research Institute (CEPRI)
LT GHERE e ZANA R ] (AQTC)
Liaoning High Voltage Apparatus Quality Test Co., Ltd. (AQTC)
VPR IR B AR A P 8) 2R JE 35 52 B F (STRI)
Shenyang Transformer Institute Co., Ltd Transformer Laboratory (STRI)
b A e WX 3e P S PR 8] (SETC)
Shanghai Electric Power Transmission & Distribution Testing Center Co., Ltd. (SETC)
W, 7 Tk R AME s AR B AR MK F 3 (PRCIQTC)
Power Industry Reactive Compensation Equipment Quality Inspection & Test Center(PRCIQTC)
CHPTL M A —AMIER R, AH PRl AR XKL . H—A CHPTL A& A 2 3k a9 A KX 4509 A
RO A A 55T
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.





