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DECLARATION

1. Our laboratory guarantees impartiality, independence and honesty of inspection, and is responsible for the content of report. The
customer is responsible for the information they provide.

2. The CA certification test report can be checked authenticity by scanning the QR code which is on test report cover or entering
the website: http://www.fydqjc.ltd:51036/#/search/pdfVerfiy to upload the whole test report. The paper test report is invalid
without the red special inspection stamp and paging seal of our laboratory. The paper copy of test report is invalid without the
red special inspection stamp and paging seal of our laboratory.

3. The test report is invalid without signatures of the compiler, reviewer and authorized personnel. The test report is invalid if
altered.

4. The customer is responsible for the representation and authenticity of the sample(s) they provide. Our laboratory keeps
confidential of the sample(s) and related technical data provided by the customer.

5. The test results shown in this report is only applicable for the sample(s) received when our laboratory has not been responsible
for the sampling stage. If there is any dissent of the report, the entrusting party shall notify our laboratory timely. For the
mandatory inspection given by governmental administration departments, any dissent about the sample being tested or test
results on the report should be dealt with in accordance with national regulations.

6. When a statement of conformity to a specification or standard is provided in the test report, the statement is made with
measurement uncertainty accounted according to clause 4.3.3 and clause 4.3.4 of IEC GUIDE 115:2023, unless otherwise
specified in special agreements, standards or specifications.

7. All the pages of the report are integral parts of the report. Our laboratory will not be responsible for any undesirable
consequences caused by using separate page(s) of the report.
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NATIONAL CENTER OF QUALITY INSPECTION FOR ELECTRICAL SAFETY (ZHEJIANG)

TEST REPORT

Product Dry Type Transformer Test category Type test
Model SCB14-2500/10-NX2 Serial No. 202105151
. Sichuan Zhongxin General Electric Sichuan Zhongxin General Electric
Client Power Co., Ltd. Manufacturer Power Co., Ltd.
Client s address (Industrial Zone)N0.998, Xinghua5 | Manufacturer's | (Industrial Zone)No0.998, Xinghua 5
Road, Xinjin District, Chengdu City address Road, Xinjin District, Chengdu City
Sample(s) Sichuan Zhongxin General Electric Date of 2021-05
deliverer Power Co., Ltd. manufacture
Receiving ” v
number of 1 set feguiing\ddte 2021-08-04
of sample(s)
sample(s)

Test requirements
decision criteria

GBJ/T 1094.1-2013  Power transformers-Part 1: General

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

Power transformers-Part 5: Ability to withstand short circuit

GB/T 1094.3-2017

GB/T 1094.5-2008
GB/T 1094.10-2003
GB/T 1094.11-2007
GB/T 10228-2015
GB/T 35710-2017

GB 20052-2020

Power transformers-Part 10: Determination of sound levels
Power transformers-Part 11: Dry-type transformers
Specification and technical requirements for dry-type power transformers

Rated power evaluation guide for 35 kV and below power transformers

Minimum allowable values of energy efficiency and the energy efficiency
grades for power transformers

Power transformers-Part 1: General

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

IEC 60076-1:2011

IEC 60076-3:2013
+AMD1: 2018

IEC 60076-5: 2006
IEC 60076-10:2001
IEC 60076-11:2004
Power of attorney requirements

Power transformers-Part 5: Ability to withstand short circuit
Power transformers-Part 10: Determination of sound levels
Power transformers-Part 11: Dry-type transformers

Test items

Routine test, type test, special test, commission test
(Detailed test items are reported at test items and summary of results)

Description and

condition of The sample is sent by the customer, the appearance is perfect, and it is suitable for testing.
sample(s)
Test date 2021-08-05 ~ 2021-08-13 Test location ‘ No. 400 Guanggiong Road, Jiaxing City

Test summary

The entrusted sample have been tested according to GB/T 1094.1-2013, GB/T 1094.3-2017, GB/T
1094.5-2008, GB/T 1094.10-2003, GB/T 1094.11-2007, GB/T 10228-2015, GB/T 35710-2017,
GB 20052-2020, IEC 60076-1: 2011, IEC 60076-3: 2013+AMD1: 2018, |

Remarks

This report is a translation of report 2113346615. The GB/T 1094
GB/T 10228-2015 and GB 20052-2020 standards in the original repo wei OIS0 :. edia
this report (2025-07-14).

Approved by:

/&&4 Verified by’ ?@Fﬁﬁ' Complied by: \——< g%%‘
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NATIONAL CENTER OF QUALITY INSPECTION
FOR ELECTRICAL SAFETY (ZHEJIANG)

1, Sample parameters

Rate power:

Rate voltage:

Rate current:

Rate frequency:
Phase number:
Tapping range:
Connection symbol:

Cooling method:

Thermal class of
insulation:

Insulation level:

2, Test requirements
GB/T 1094.1-2013
GB/T 1094.3-2017
GB/T 1094.5-2008
GB/T 1094.10-2003
GB/T 1094.11-2007
GB/T 10228-2015
GB/T 35710-2017
GB 20052-2020

IEC 60076-1: 2011

IEC 60076-3: 2013
+AMD1: 2018

IEC 60076-5: 2006
IEC 60076-10: 2001
IEC 60076-11: 2004

2500kVA

10kV/0.4KV
144.3A/3608.5A

50Hz

3

(104252.5%) kV /0.4KV

Dyni1

AN/AF

H

h.v. line terminal LI/AC 75/35 kV
L.v. line terminal and LI/AC 3KV

neutral point terminal

Power transformers-Part 1: General

Power transformers-Part 3: Insulation levels, dielectric tests and external clearances in air
Power transformers-Part 5: Ability to withstand short circuit

Power transformers-Part 10: Determination of sound levels

Power transformers-Part 11: Dry-type transformers

Specification and technical requirements for dry-type power transformers

Rated power evaluation guide for 35 kV and below power transformers

Minimum allowable values of energy efficiency and the energy efficiency grades for power
transformers

Power transformers-Part 1: General

Power transformers-Part 3: Insulation levels, dielectric tests and external clearances in air
Power transformers-Part 5: Ability to withstand short circuit

Power transformers-Part 10: Determination of sound levels

Power transformers-Part 11: Dry-type transformers

Power of attorney requirements

3, The sample specification

The dry type transformer is for indoors use, the structure of the coil is a non-circular concentric coil.
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Photo of nameplate and sample(s) under test

Photo of nameplate

Dry Type Transformer

Product model [SCB14-2500/10-Nx2 | Wit 1) O
Rated power pAST DAL e
Rated voltages KV Cooling mode

Rated frequency Insulation levels Li[ 75/AC{ 35 |AC|3 |

D dpniedn ([1Po0 <] Working condition
Connection symbol orking co D

Shortcicut impedance %

Thermal class :

Temperature 125K : T |

-rise limit (3410250 | |

Total mass 6310 ]k (45 n1oooo“L 1443 | 400 | 36085
serial number 202105151 ' g,g%;_gg (B "T” |

Year of manufacture | 6-7/9800| | |

Sichuan Zhongxin General Electric Power Go.,Ltd.

SRE ==

SRR BRI T

Front photo of sample Side photo of sample
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Test items and summary of results
Required value Measured value
Series Test . .
Test items Before After Conclusion
number| category Standard (Entrusted requirements) short-circuit | short-circuit
test test
\oltage ratio tolerance of principal
tapping: obtaining the lower of the
M t | following values between +0.5% of
of jgﬁl;geenggio declared ratio and #1/10 of the actual 'Oé)g;/‘(’)/ 'Oé)g;/‘(’)/
01 and check of | Pereentage |mpedance e e Pass
phase Other tapping:
displacement Turn ratio #0.5% of design value
Connection symbol: Dyn11 Dynll Dynll
Provide measured value of insulation
Me%sfu(;ecment resistance (MQ):
insulation | {1 v and earth >99.9x10° | >99.9x10°
02 resistance each Measured
winding to 3 3
earth and LV--HV and earth >09.9x10 >09.9%10
between
windings. HV and LV--earth >09.9x10° | >99.9x10°
Measurement | Unbalance rate of winding resistance HYET;): H;/gugf):
03 of winding | (max): LV'(“ng)_ L\/'(“ng)_ Pass
resistance i i 0 ' 1
Cotine Line resistance <2% 1.30% 1.33%
test Measurement | No load current (%):<0.700"*"% 0.195 0.195
04 of no-load loss Pass
and current No-load loss (kW): <2.450 2.315 2.321
Reference temperature (°C): 145 145 145
OI}A:f?CS)l;tr—iwglr}}t Short-circuit impedance (%):6.0*2% 6.05 6.07
05 impedance and Fass
load loss Load loss (kW): <16.605 16.317 16.338
Total loss (kW): <19.055 18.632 18.659
Anlied HV(kV): 35 Duration: 60s 35.4kV 60s | 35.5kV 60s
26 voltgge test Pass
LV(kV): 3  Duration: 60s 3.06kV 60s | 3.02kV 60s
Applied voltage on LV side(kV): 2U, 0.805 0.807
Induced
07 voltage Frequency(Hz): >50 150 150 Pass
withstand test Durati _
uration(s): 40 40

120>(rate frequency/test frequency)
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FOR ELECTRICAL SAFETY (ZHEJIANG)
Test items and summary of results
Required value Measured value
Series Test Test items Conclusi
number| category _ Before After LOnclusion
Standard (Entrusted requirements) short-circuit | short-circuit
test test
Applied voltage(kV): 1.3U; 0.523 0.526
Duration(s): 180 180 180
Routine Partial
08 test discharge A:4.0~4.5 A:3.8~4.3 Pass
measurement
Discharge magnitude (pC): <6 B:3.6~4.1 B:3.8~4.1
C:3.6~4.4 C:3.7~45
No load current (%):measured 0.140
M 90%U,
easurement
of no-load loss No-load loss (KW): measured 1.452
09 and current at Measured
90% and 110% -
of rated voltage No load current (%):measured 0.264
110%U,
No-load loss (KW): measured 3.062
gl\gg\/inding temperature rise limit (K): 116.6
Temperature
10 rise test Pass
LV winding temperature rise limit (K): 1192
Type <125 '
test
Power
measurement of | Providing the measured power value of
11 fan and oil fan motor (W) 230.2 Mgasuired
pump motor
10kV winding:
Lightning
12 impulse test . Pass
LI(kV): 75" LI(kV): 74.52~77.13
o Sound pressure level L, (dB): 54.8
13 Determination Pass
of sound levels
Sound power level Ly, dB(A): <72 70.1
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Test items and summary of results
Series Test _ Required value _
number| category Test items _ Measured value Conclusion
Standard (Entrusted requirements)
Test times of each phase: 3 times 3 times per phase
Duration(ms): 500*°* 519~541
Test current and voltage
;]I'gs; t():#;?r?;l?tnd voltage waveform have waveform have no
y abnormality
After the short-circuit test,
After the short-circuit test, the coil, lead | the coil, lead and support
14 Special Short-circuit | and support structure have no obvious structure have no obvious Pass
test withstand test | displacement and deformation, and no displacement and
discharge marks are found on the surface deformation, and no
of the device. discharge marks are found
on the surface of the device.
T The maximum reactance
The reactance variation in phas% before variation in phase is
and after the test is less than 7.5%
5.20%
Routine retests shall be passed after Routine retests after
short-circuit test short-circuit test is passed
Measurement
of the Providing harmonics of the no-load
15 harmonics of See 4.15 Measured
the no-load | current of each phase
Commission current
test
Power
16 evaluaglnon test Rated power (kVA): 2500 2500 Pass
transformer

Note: /
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4, Test items and results

4.1 Measurement of voltage ratio and check of phase displacement (routine test) Test date: 2021-08-05
H-V winding -LV winding Tr?gtsizotr)mer Measured voltage ratio deviation (%) B AW A
poion | ‘G | paon | ‘G | e | AB | Bobe | CAka | 9mbol
2-3 10.500 26.250 -0.02 -0.03 -0.02
3-4 10.250 25.625 -0.03 -0.04 -0.02
4-5 10.000 / 0.400 25.000 -0.04 -0.03 -0.03 Dyni1
5-6 9.750 24.375 -0.03 -0.04 -0.02
6-7 9.500 23.750 -0.04 -0.02 -0.02

Test conclusion: Pass.

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

between winding (routine test) Test date: 2021-08-05

Ambient temperature: 27.3°C Relative humidity: 63.4%

Measured parts Measured insulation resistance (MQ)
HV--LV and earth >99.910°
LV--HV and earth >99.9x10°
HV and LV--earth >99.9<10°

Test conclusion: Measured.

4.3 Measurement of winding resistance (routine test) Test date: 2021-08-05

Ambient temperature: 27.3°C Relative humidity: 63.4%

Winding gggﬁ:gg B Mo :jitance € oA Resistance unbalance rate (%)
2-3 0.1610 0.1592 0.1609 1.12
3-4 0.1574 0.1555 0.1572 1.21
HV 4-5 0.1539 0.1519 0.1538 1.31
5-6 0.1496 0.1477 0.1495 1.28
6-7 0.1464 0.1443 0.1462 1.44
a~b b~c c~a /
LV /
0.2993x107 0.2998x10° 0.3032x10° 1.30

Test conclusion: Pass.
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NATIONAL CENTER OF QUALITY INSPECTION
FOR ELECTRICAL SAFETY (ZHEJIANG)

4.4 Measurement of no-load loss and current (routine test)

Test date: 2021-08-05

The test circuit is shown in test schematic diagram 1
Voltage Applied voltage (V) No-load current No-load loss (kW)
multiple | s value | Average value (A) (%) Measured value | Corrected value
100%U, 400.8 400.6 7.02 0.195 2.316 2.315

Test conclusion: Pass.

4.5 Measurement of short-circuit impedance and load loss (routine test)
The test circuit is shown in test schematic diagram 2

Test date: 2021-08-05

Ambient temperature: 27.3°C

Applied HV short-circuit impedance Load loss (KW) Total loss (KW)
_ current Average (per phase)
Winding ;—ggﬁ:gg (i voltage (%) Q) Corrected value | Corrected value
1A) | o) V) t=145°C t=145°C t=145°C t=145°C
1=l 1=, I=l; 1=,
2-3 72.06 | 52.4 335.2 6.11 2.69 16.180 18.495
HV-LV | 4-5 75.54 | 52.3 3154 60.5 2.42 16.317 18.632
6-7 83.58 | 55.0 312.1 5.99 2.16 16.448 18.763

Test conclusion: Pass.

4.6 Applied voltage test (routine test)

The test circuit is shown in test schematic diagram 3.
Ambient temperature: 26.8°C  Relative humidity: 67.1% Atmospheric pressure: 100.7kPa

Test date: 2021-08-06

Testing position

Test voltage (kV)

Duration (s)

Test conclusion

HV-- LV and earth

35.4

60

LV-- HV and earth

3.06

60

Pass

4.7 Induced voltage withstand test (routine test)

The test circuit is shown in test schematic diagram 4.
Ambient temperature: 26.8°C  Relative humidity: 67.1% Atmospher

Test date:2021-08-06

ic pressure: 100.7kPa

Tapping Applied voltage (kV)
position LV side

Frequency (Hz)

Duration (s)

Test conclusion

4-5 0.805

150

40

Pass

4.8 Partial discharge measurement (routine

test)

Test date:2021-08-06
Ambient temperature: 26.8°C

Applied voltage . Partial discharge magnitude(pC)
Frequency (Hz) - Duration
(kV) Multiple A B C
150 0.724 1.8Ur 30s / / /
0.523 1.3Ur 180s 4.0~4.5 3.6~4.1 3.6~4.4

Test conclusion: Pass.
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4.9 Measurement of no-load loss and current at 90% and 110% of rated voltage (type test)
Test date: 2021-08-05

Voltage Applied voltage (V) No-load current No-load loss (kW)
multiple Measured Corrected
r.m.s. value Average value (A) (%) value value
90%U, 360.5 360.3 5.04 0.140 1.453 1.452
110%U, 440.6 440.3 9.52 0.264 3.064 3.062

Test conclusion: Measured.

4.10 Temperature rise test (type test)

The test circuit is shown in test schematic diagram 5.

Testing method: simulation load method. Tapping position: 4-5.

Test date:2021-08-09~08-10

Temperature rise test under no-load loss: the specified voltage should be applied is 400V and the actual voltage applied
is 400V. Test time from 08:15 to 17:30 (2021-08-09).

Temperature rise test under load loss: the specified current should be applied is 144.3A and the actual current applied is
144.4A. Test time from 18:00 to 08:50 (2021-08-09~10).

Temperature-rise data under no-load loss

Resistance measurement (Q2) Ambient temperature (°C) Winding temperature
Winding -
Hot resistance | Cold resistance | Vieasured hot | Measured cold rise (K)
resistance resistance
HV 0.1569 0.1519 9.5
26.4 27.3
LV 0.3190x10° 0.2998x10° 17.7
Temperature-rise data under load loss
Resistance measurement (Q2) Ambient temperature (°C) Winding temperature
Winding >
Hot resistance | Cold resistance Measured hot | Measured cold rise (K)
resistance resistance
HV 0.2176 0.1519 112.5
28.1 27.3
LV 0.4270x10° 0.2998x10° 1104
Temperature rise calculation result
Winding temperature HV (K) 1166
rise (K) LV (K) 1192

Test conclusion: Pass.
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HV winding thermal resistance curve
(Temperature-rise test under no-load loss)

0.160038 -

0.1594104

0.1587828

0.1581552

01575276

0.1569

o}

FHEE®EDE)

i

01562724

0.1556448

Temperature rise resistance (Q)

0.1550172

0.1543896

0153762~ | !
4 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
BRI (30%%)

Time(30s)

LV winding thermal resistance curve
(Temperature-rise test under no-load loss)

0.0003243 -

0.0003236

0.0003223

0.000321

0.0003198

0.0003185

=]
[as]
5]

]

FHEEEDE)

0.0003172

0.000316

0.0003147

Temperature rise resistance (Q)
=

0.0003134

0.0003121-, | |

AIE(30F5)

Time(30s)
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HV winding thermal resistance curve
(Temperature-rise test under load loss)

0.2221259-

0.2205328

0.2189396

02173465114

0.2157534

0.2141602

FHEE (D)

kg

0.2125671

0.210974

0.2093809

Temperature rise resistance (Q)
&

0.2077877

0.2061946- ,
4 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 13 20 21 22
B IEI(30F%)

Time(30s)

LV winding thermal resistance curve
(Temperature-rise test under load loss)

0.0004358-

0.0004328

0.0004298

n donab7

0.0004268

0.0004237 _—

0.0004207 i

FHEEEDE)

0.0004177

0.0004146

0.0004116

Temperature rise resistance (Q)
=

0.0004086

OOOMOSS_I I 1 I I I I I I I 1 1 I 1 1 I I I 1 I I 1 1 1
10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
ATIEI(30%E)

Time(30s)
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4.11 Power measurement of fan and oil pump motor (type test)

Test date: 2021-08-06

Test voltage (V)

Test current (A)

Test power (W)

BFan motor

220

1.09

230.2

JOil pump motor

/

/

/

Test conclusion: Measured.

4.12 Lightning impulse test (type test)

The test circuit is shown in the test schematic 6.

Ambient temperature: 28.2°C  Relative humidity: 64.6%

Test items and voltage

Test date:2021-08-13

Atmospheric pressure: 100.7kPa

Withstand terminals

Rated withstand voltage (kV)

Lightning full wave

Tapping position

A /B, C

755%

45

Test procedure:

Terminal

One negative reduced level full wave impulse;

Three negative full level full wave impulses.

Test records:

T1: wave front time; T2: time to half of peak value; Upk: peak voltage.

For the waveforms, please check the lightning impulse oscilloscope.

\oltage ranges of oscillograms are as below:

LI(KV)

74.52~77.13

Test conclusion: Pass.
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Lightning impulse oscilloscope

Tested terminal: A

Test polarity: negative
Tapping position: 4-5
Channel 1: voltage wave
Channel 2: current wave

i e
AO— ,,w—-"“’"ﬂ 1 v //._,_/f.-,_
/”’///-/ 20| et
X —
|/ e t =T
| 4 L/
RN E N T 3% 0 0 1 ® ® & & ™
= il
\\
\ \\\\\
\N*—M_w—w S Ry U S — \W BV [P BT e e
o 0 =» % @ ® % » w m m wm W w W w 3 R T EEEE TS B
Upk=-51.39 kV: T1=1.44 us: T2=50.57 us: Overshoot=-0.49 : Upk=-75.41 kV: T1=1.37 us: T2=49.79 us: Overshoot=-1.71 :
Max=0.0007kA Min=-0.0739kA Max=0.0012kA Min=-0.1331kA
|
| —] [ =
..._,*_._,‘ FENRNR e o »_«*_.1 N e
T 20 e
- T S e
R = ,//
30 3 L
« e | //
- S
s0- { - e
\/ - L
22} } ! } ! —s:-;‘ T T
va 0 0 B R
. o B
- o o \
5 '\\ \\
‘\Mw'ﬁ.’w \\(\NN&,_&_‘_._..M’—‘—'“

Upk=-76.68 kV: T1=1.43 us: T2=50.01 us: Overshoot=-0.79 :
Max=0.0055kA,Min=-0.1336kA

|Upk=-75.69 kV: T1=1.40 us: T2=49.88 us: Overshoot=-0.98 :
Max=0.0015kA Min=-0.1326kA
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Lightning impulse oscilloscope

Tested terminal: B

Test polarity: negative
Tapping position: 4-5
Channel 1: voltage wave
Channel 2: current wave
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Upk=-49.87 kV: T1=1.44 us: T2=49.15 us: Overshoot=-0.08 : Upk=-77.13 kV: T1=1.42 us: T2=49.71 us: Overshoot=-0.96 :
Max=0.0007kA Min=-0.0720kA Max=0.0014kA Min=-0.1357kA
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Upk=-76.45 kV: T1=1.41 us: T2=49.94 us: Overshoot=-1.12 : ‘Upkf776,62 kV: T1=1.38 us: T2=49.73 us: Overshoot=-1.28 :

Max=0.0012kA Min=-0.1335kA Max=0.0020kA Min=-0.1338kA
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Lightning impulse oscilloscope

Tested terminal: C

Test polarity: negative
Tapping position: 4-5
Channel 1: voltage wave
Channel 2: current wave
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Upk=-51.40 kV: T1=144 us: T2=49.31 us: Overshoot=-0.12 : Upk=-75.71 kV: T1=1.42 us: T2=49.69 us: Overshoot=-0.98 :
Max=0.0008kA Min=-0.0739kA Max=0.0013kA Min=-0.1322kA
= e
S —_ = 1 L =
] =t - =
o T o //
0 —1 <0 //
S o =
/ ad \/
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: it4a ¥ T 106
Upk=-76.44 kV: T1=142 us: T2=49.29 us: Overshoot=-0.51 : Upk=-74.52 kV: T1=1.39 us: T2=49.72 us: Overshoot=-1.04 :
Max=0.0006kA Min=-0.1333kA Max=0.0010kA,Min=-0.1305kA
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TEST REPORT
Test date: 2021-08-06

4.13 Determination of sound level (type test)

The test circuit is shown in test schematic diagram 7.
4.13.1 Rough estimation of the load current sound power level
Calculation formula: Ly, v = 39+18lg % ~46.20B(A)

p
Lo : A-weighted sound power level of transformer at rated frequency, rated current and short-circuit impedance, unit

dB(A)
In the formula: S, : rated power, 2.50MVA;

Sp : reference power, LIMVA.
Because Lya,n is less 8 dB(A) than the guaranteed sound power level 72dB(A), according to standard requirement, it

need not to measure load current sound power level.

4.13.2 Measurement of sound pressure level and calculation of sound power level
The transformer is rated excitation, the prescribed contour shall be spaced 1.0m away from the principal radiating surface,

the distance between measured points is 0.85m, the number of measured points is 15, the height of measured point is 0.80m.
Ambient temperature: 26.8°C

Measuring environmental conditions
The total area The average . Distance from the .
of the surface acoustic Sound absorption principal radiating Measuring surface Enwron_mental
. A 5 correction K
of the test room absorption m) surface area S(m-) (dB)
Sv(m?) coefficient o (m)
3358.6 0.15 503.8 1.0 33.3 1.02
Measurement results dB(A)
Background noise
average value The uncorrected A weighted sound
Status of average A-weighted sound pressure level power level
cooling A-weighted sound | — [ . _1 S
device Before | After the g I\ 2 10Ig(10°*we —10™"m) — K Lua = L,» +101g 5
the test test pressure 0
level Lppo
AN 35.3 35.2 55.9 54.8 70.1
13 0.1L,
=10Ig(N210 )
i=1

Note: Lp,o : the uncorrected average A-weighted sound pressure level Lono

ngA : the lower of background sound A-weighted sound pressure level measured at each measuring point before and

[ M
after the test L, =10 Ig(ﬁ zloo.lngA. )

i=1
M: the total number of microphone position

Test conclusion: Pass
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4.14 Short-circuit withstand test (special test)

4.14.1 Current calculation of short-circuit test (reference temperature 145°C)

Test date: 2021-08-12

Ambient temperature: 28.7°C

Phase asymmetric short Phase symmetrical
Tapping position circuit current short-circuit current Peak coefficient (K\/E )
First peak(A) Root mean square(A)
2-3 132.9% 54.6™%% 2.44
4-5 133.8™” 55.1*% 2.43
6-7 134.6™% 55.64%% 2.42

4.14.2 Current injection of short-circuit test

Three-phase power supply should be used for total of 9 tests, current and voltage waveforms should be normal.

The first peak value of the asymmetric short-circuit current and the root mean square of the symmetric short-circuit
current are the measured value ratio and the calculated current value.

Measurement of current
) Applied Phase.asy[nmetric Phase _sym_metrical
Tapping | . voltage short circuit current short-circuit current
position terminal First peak Root mean square Duration (ms) | Oscillogram No
cton | 09| ieton|
a 132.3 -0.451 54.1 -0.916
1st b 113.0 -15.0 54.3 -0.549 525 $2146615001
c 79.9 -39.9 54.3 -0.549
a 133.2 0.226 54.7 0.183
2nd b 109.5 -17.6 54.6 0.000 523 $2146615002
c 89.6 -32.6 54.7 0.183
a 133.6 0.527 54.8 0.366
3rd b 113.4 -14.7 54.7 0.183 528 $2146615003
e c 81.4 -38.8 54.7 0.183
Measurement of reactance
Times Phase reactance (Q) Phase reactance deviation (%)
Xa Xg Xc Xa Xp Xc
Before the test 8.17 7.98 7.81 / / /
1st 8.22 7.99 7.83 0.62 0.20 0.25
2nd 8.24 8.02 7.86 0.88 0.48 0.71
3rd 8.28 8.04 7.87 1.34 0.75 0.85
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Measurement of current
_ Applied Phase asymmetric short Phase symmetrical
Tap_p_lng Times vglrzi;gee circ_uit current short-circuit current Duration
position terminal First peak Root mean square Oscillogram No
oty | iy o0 | "
a 86.7 -35.2 55.4 0.544
1st b 133.4 -0.299 55.3 0.363 527 $2146615004
c 1124 -16.0 55.2 0.181
a 84.4 -36.9 55.5 0.726
2nd b 133.8 0.000 55.4 0.544 519 S2146615005
c 112.0 -16.1 55.2 0.181
a 89.8 -32.9 55.4 0.544
3rd b 133.7 -0.075 55.4 0.544 528 S2146615006
o c 1134 152 55.1 0.000
Measurement of reactance
Times Phase reactance (Q2) Phase reactance deviation (%)
Xa Xs Xc Xa X Xc
Before the test 7.23 7.09 7.00 / / /
1st 7.33 7.19 7.07 1.35 1.42 0.97
2nd 7.34 7.21 7.09 1.48 1.68 1.32
3rd 7.35 7.25 7.12 1.65 2.29 1.76
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Current measurement
_ Anolied Phase asymmetric short Phase symmetrical
Tap_p_lng Times V(I)Jll?t:;ge circ_uit current short-circuit current Duration
position terminal First peak Root mean square Oscillogram No
oty |00 ey | 0 | "
a 110.5 -17.9 56.6 1.80
1st b 99.9 -25.8 56.4 1.44 531 S2146615007
c 134.3 -0.223 56.4 1.44
a 108.6 -19.3 56.3 1.26
2nd b 105.3 -21.8 56.8 2.16 534 S2146615008
c 134.6 0.000 56.7 1.98
a 112.4 -16.5 56.7 1.98
3rd b 99.7 -25.9 56.8 2.16 541 S2146615009
o7 c 1343 0.223 56.6 1.80
Measurement of reactance
Times Phase reactance(2) Phase reactance deviation (%)
Xa Xs Xc Xa Xg Xc
Before the test 6.36 6.25 6.19 / / /
1st 6.49 6.42 6.41 2.03 2.65 3.64
2nd 6.50 6.44 6.44 2.30 2.93 4.11
3rd 6.51 6.47 6.51 2.37 3.44 5.20

The maximum phase reactance deviation is: 5.20%

4.14.3 The out-of-tank inspection

After the short-circuit test, the out-of-tank inspection does not reveal any defects such as displacements, deformation

of windings, connections or supporting structures and no traces of discharge are found on the device.

For the pictures before and after the test, see Page 27 to Page 28.
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4.14.4 Routine retest

4.14.4.1 Measurement of voltage ratio and check of phase displacement (routine test) Test date: 2021-08-13
H_V winding I__V winding Trz;lgtsin(‘)otr)r;er Measured voltage ratio deviation (%) Connection
s | o | oy | o | coon | ne | wone | cara | ym
2-3 10.500 26.250 -0.02 -0.03 -0.03
34 10.250 25.625 -0.03 -0.04 -0.02
4-5 10.000 / 0.400 25.000 -0.04 -0.03 -0.03 Dynl1
5-6 9.750 24.375 -0.03 -0.04 -0.03
6-7 9.500 23.750 -0.04 -0.02 -0.02

Test conclusion: Pass.

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

between winding (routine test) Test date:2021-08-13

Ambient temperature: 28.2°C Relative humidity: 64.6%

Testing position Measured insulation resistance (MQ)
HV--LV and earth >99.9x10°
LV--HV and earth >99.9x10°
HV and LV--earth >99.9x10°

Test conclusion: Measured.

4.14.4.3 Measurement of winding resistance (routine test) Test date: 2021-08-13
Ambient temperature: 28.2°C
; Measured resistance (Q)
Winding ngﬁ;gg Resistance unbalance rate (%)
P A~B B~C C~-A

2-3 0.1616 0.1597 0.1616 1.18

3-4 0.1579 0.1560 0.1577 121

HV 4-5 0.1544 0.1524 0.1544 1.30

5-6 0.1501 0.1482 0.1501 1.27

6-7 0.1469 0.1448 0.1467 1.44

a~b b~c c~a /
LV /
0.3002x10°® 0.3008x10° 0.3042x10° 1.33

Test conclusion: Pass.
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4.14.4.4 Measurement of no-load loss and current (routine test)

Test date:2021-08-13

\oltage Applied voltage(V) No-load current No-load loss(kW)
multiple r.m.s. value Average value (A) (%) Measured value | Corrected value
100%U, 400.7 400.5 7.03 0.195 2.322 2.321

Test conclusion: Pass.

4.14.4.5 Measurement of short-circuit impedance and load loss (routine test)

Test date:2021-08-13
Ambient temperature: 28.2°C

Applied current N Sjortecirtuit impedance Load loss(kW) | Total loss(kW)
. (per phase)

- verage Corrected Corrected

Winding Tapping voltage (%) (®) value value
position IA) 11,(%) V)
' t=145°C t=145°C t=145°C t=145°C
I=I, I=I, I=I, I=I,

m/ 2-3 73.81 53.7 344.1 6.12 2.70 16.205 18.526

- 4-5 77.05 53.4 322.9 6.07 2.43 16.338 18.659
LV

6-7 85.21 56.1 318.9 6.01 217 16.468 18.789

Test conclusion: Pass.

4.14.4.6 Applied voltage test (routine test)

Ambient temperature: 28.2°C

Relative humidity: 64.6%

Test date: 2021-08-13
Atmospheric pressure: 100.7kPa

Testing position Test voltage (kV) Duration (s) Test conclusion
HV-- LV and earth 355 60
Pass
LV-- HV and earth 3.02 60

4.14.4.7 Induced voltage tests (routine test)

Ambient temperature: 28.2°C

Relative humidity: 64.6%

Test date:2021-08-13
Atmospheric pressure: 100.7kPa

Tapping Applied voltage (kV)
i Frequency (Hz) Duration (s) Test conclusion
position LV side
4-5 0.807 150 40 Pass

4.14.4.8 Partial discharge measurement (routine test)

Test date:2021-08-13
Ambient temperature: 28.2°C

Applied voltage

Partial discharge magnitude (pC)

Frequency (Hz) Duration
(kV) Multiple A B C
0.724 1.8Ur 30s / / /
150
0.526 1.3Ur 180s 3.8~4.3 3.8~4.1 3.7~45

Test conclusion: Pass.
4.14.4.9 Test conclusion: short circuit withstand test is pass.
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4.15 Measurement of the harmonics of the no-load current (commission test)

Test date: 2021-08-06

Number of THD(%): 20.6 THD(%): 26.3 THD(%): 28.4
no-load
current
harmonics Phase A (%) Phase B (%) Phase C (%)
1 100 100 100
2 2.6 3.0 2.7
3 9.7 10.6 124
4 1.8 19 1.6
5 16.8 22.4 23.6
6 0.0 0.0 0.0
7 5.6 9.5 8.4
8 0.0 0.0 0.3
9 0.6 0.7 0.4
10 0.0 0.0 0.0
11 1.8 2.6 2.0
12 0.2 0.1 0.0
13 1.8 25 2.2
14 0.0 0.0 0.0
15 0.0 0.0 0.0
16 0.0 0.4 0.0
17 0.0 0.3 0.2
18 0.0 0.0 0.0
19 0.0 0.0 0.0

Test conclusion: Measured.
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4.16 Power evaluation test on transformer (commission test) Test date: 2021-08-05

4.16.1 Measurement of winding resistance

: Ambient .
Measured resistance (Q
o Tapping u Q) temperature of Ambient temperature
Winding b - . of loss testing
position resistance testing o
RAB RBC RCA o ( C)
(°C)
HV 4-5 0.1539 0.1519 0.1538
Rab Ruc Rea 27.3 27.3
LV / . . 3
0.2993%10 0.2998x%10 0.3032x%10°
4.16.2 Measurement of short-circuit impedance and load loss under preset power
Tapping position 4-5
Short-circuit impedance Load loss impedance
Preset i
- Within the Corrected Corrected
No. | pover | SpEcred | MESISd | alowaoie | AUER0® | e | MSSIEO | S| s s
M I o | el ST Gw) ¢ )
error or not t=145°C t=145°C
1 2500 6.010% 6.05 Yes 315.4 75.54 3.266 144.3 16.317
4.16.3 Measurement of transformer power Test date: 2021-08-05/08-10

Ambient temperature: 27.3/26.8°C

Tapping position 4-5

The preset power of the short-circuit impedance within the allowable value range of the standard short-circuit
impedance error in the actual measurement results (kVA): 2500

Preset power 1 (kVA) Measured no-load loss (kW) The tempergegﬂir:ae:Tl]séen:ssourltsoctontent the
2500 2.316 Yes

The measured power of the transformer conforms to the nominal rated power of the nameplate: 2500kVA.

Test conclusion: Pass.
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HV side before short-circuit withstand test :

LV side before short-circuit withstand test :
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HV side after short-circuit withstand test :
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Test schematic diagram 1 of no-load loss and no-load current measurement

Measurement of no-load loss and no-load current diagram

Tested transformer

E Voltage regulator A i
A A W *——_id 'S I
oo oo 8
L CO @—@ ¢ (e 8 :
: v (yo :
5 v L :

Measurement of short-circuit impedance and load loss diagram

Tested transformer

i Voltage regulator A OO i
|AO A w & O I
: "0 |
. )i B .
s o |0 -0 SIS
| c |
' Cc O (A —(w . O O |
l | v l
: L :
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Test schematic diagram 3 of applied voltage test

Applied voltage test (AV )

R -

C1=

oy, CX

CX-sample
T-Transformer C1, C2-Divider V-Voltmeter R-Protection resistance

Induced voltage tests(IVW)

[ntermediate transformer Tested transformer
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: : . a4 :

: b B B :

: @ T v o |

: C C |: :

| I ! ] gz O |
F=rr T




Report No: 2113346615Y page 31 of 32

NATIONAL CENTER OF QUALITY INSPECTION

TEST REPORT FOR ELECTRICAL SAFETY (ZHEJIANG)

Test schematic diagram 5 of temperature-rise test

Temperature rise test diagram

Tested transformer

: A O :
A Voltage regulator @—(J‘"L . A a(:} !
: ‘ B - :
s o |0 e 0 boly
: G :
GO ) 0 o
: | v :
: ol T

Temperature rise test diagram

Tested transformer

! Voltage regulator o
P AT A o—— 12
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Test schematic diagram 6 of lightning impulse test

Lightning impulse test

Lo (] — =

OGO —

N

Ci=

i
L

R1,R2,C1,G- Impulse voltage generator J- Digital oscilloscope

C2, C3- Impulse voltage divider CX- Sample
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