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Client Siemens Transformer (Withan) Co., e Commission/Monitoring test
Ltd. category
. Date of
Manufacturer Sieptens Transfirger (Wuhan) Co., sample Aug. 05,2017
) receiving
Natie of Power transformer Type of TLSN7652
sample sample
. Original
Address of No. 1, Jm.Yang Avenue, Yangluo smiiber or
Economic Development Zone, V101019
manufacturer " b date of
Xinzhou District, Wuhan .
production
From Aug. 14,2017 Number of
Date of fest to Aug. 26, 2017 sample 1 set
Routine test
Type test
Measurement of bushing
capacitances and dielectric
dissipation factor (tand) EC 60076-1:2011
Calculation of the winding hot-spot .
temperature-rise IEC 60076-2:2011
. Measurement of zero-sequence Test IEC 60076-3:2013
Testitems | jmpedances on three-phase tandard
standards | 1EC 60076-5:2006
transformers
Measurement of the harmonics of the IEC 60076-10:2001
no-load current Commission requirements
Measurement of frequency response
Short-circuit withstand test
Chopped wave lightning impulse test
Switching impulse test

The test results of routine test, type test, measurement of bushing capacitances
and dielectric dissipation factor (tan§), calculation of the winding hot-spot
temperature-rise, measurement of zero-sequence impedances on three-phase
transformers, measurement of the harmonics of the no-load current, rement of
frequency response, short-circuit withstand test, chopped wave li

Test test and switching impulse test of power transformer (type: Tl Nz65
. . . . ¥y U
conclusion | @ccordance with test standards and commission requirement ."ﬂ'é‘sam
the above tests.

Signing and issyiiig dat
Period of validity?S‘}ie&al’s (

Note: the conclusion is valid only for the inspected and tested sample. S

Remarks The out-of-tank inspection before and after short-circuit test was monitored in

Siemens Transformer (Wuhan) Co.,‘ Ltd.

Compiled by: é\iﬁpj Checked by%é/%viewed by: j P Eé\ V};Appmvw @ A‘%

SIJJ-YB001 (11)
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1. Sample parameters

Rated power : 40000/40000+13400k VA

Rated voltage : 132/1

2+12kV

Rated current : 175.0/1924.5+644.7A

Rated frequency : 50Hz

Number of phases: 3

Tapping ranges: 132+12x1.25%

Connection symbol :

YNynO+d11

Cooling method: ONAN/ONAF (78.75%/100%)

Class of insulation and heat-resistant : /

Insulation level: h.v. Line terminal LIVAC 650/275 kV
h.v. Neutral terminal LI/AC 650/275 kV
Lv. Line terminal LI/AC 125/50kV
Lv. Neutral terminal LI/AC 125/50kV
tv. Line terminal LI/AC 125/50kV

2. Test standards

IEC 60076-1:2011  Power transformers—Part 1: General

IEC 60076-2:2011  Power transformers—Part 2: Temperature rise for liquid-immersed transformers

IEC 60076-3:2013

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

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

Commission requirements

w

. Sample description

The power transform

er is for outdoor use, and the structure of the coil is rotundate concentric type coil.

External photos of the sample have been attached.

SJIJ-YB002
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Photos of the sample
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Summary of test results

China National Center for Quality Supervision and

Ne: 17M1019-S

Specified value Measured value
; Concl-
No Test items Standards Before After sion
(commission requirements) short-circuit test | short-circuit test
Measurement of d.c. - 16 s Tosalat
insulation resistance Pr9v1d1ng value of sulanon
1 windings-to-earth and resistance . . See 4.1 See 4.22.4.1 /
o Providing absorption ratio
beween windings Providing polarity index
(routine test) Icing polarity
Check of core and
frame insulation for
5 liquid-imme}'sed Prqviding value of insulation See 4.2 See 4.22.4.2 /
transformers with core | resistance
or frame insulation
(routine test)
Measurement of
dissipation factor (tand) | Providing value of capacitance
3 | of the insulation system | Providing dielectric dissipation See 4.3 See 4.22.4.3 /
capacitances factor tand
(routine test)
Determination of
capacitances
4 windings-to-earth and | Providing value of capacitance See 4.4 See 4.22.4.4 /
between windings
(routine test)
Measurement of
bushing capacitances | Providing value of capacitance
5 and dielectric Providing dielectric dissipation See 4.5 See 4.22.4.5 /
dissipation factor (tand) | factor tand
(commission test)
Voltage ratio tolerance of
principal tapping: obtaining the
Measurement of voltage | lower of the following values
ratio and check of phase | between +0.5% of declared ratio | 0.06%~0.11% 0.10%~0.22%
6 . PASS
displacement and +1/10 of the actual percentage
(routine test) impedance
Connection symbol :
YNynO+d11 YNyn0 YNynO
Measurement of
7 winding resistance Providing measured value See 4.7 See 4.22.4.7 /
(routine test)
HV and neutral point: 275kV  60s| 275.0kV 60s | 275.0kV 60s
Separate-source AC LV and neutral point: 50kV ~ 60s | 50.0kV 60s | 50.0kV 60s
8 withstand voltage test | Stabilivolt: 50kV  60s 50.0kV 60s | 50.0kV 60s | PASS
(routine test) Wiring for auxiliary power and
control circuitry: 2kV  60s 2.0kV 60s 2.0kV 60s
SJ1J-YB004 (11)
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Specified value Measured value Concl
. ncl-
No Test items Standards Before After usion
(commission requirements) short-circuit test short-circuit test
Frequency (Hz): >50 200
0.4Ur (kV) 4847 4.847
Duration (min): / / /
Discharge magnitude <50pC A<l Bi<l C<l |A<]l B<l C<l1
1.2Ur (kV) 14.462 14.462
Duration (min): 1 1 1
Discharge magnitude <100pC | A:<5 B:<2  C:<3 | A:<5 B:<5 (<5
1.58Ur (kV) 18.969 18.969
Ind.uced AC Duration (min): 5 5 5
WlhStand |y e mapnitdE <250pC A< BT G5 AT B Cis
9 voltage test with PASS
partial discharge | 2Ur (kV) 24.126 24.213
measurement | Duration (min): 0.5 0.5 0.5
(routine test) | 1.58Ur (kV) 18.996~19.196 18.968~18.968
Duration (min): 60 60 60
Discharge magnitude <250pC | A:<25 B:<30 C:<\25| A:<35 B:<35 C:<36
1.2Ur (kV) 14.495 14.513
Duration (min): 1 1 1
Discharge magnitude <100pC | A:<10 B:<1 C:<1 | A:<10 B:<10 C:<10
0.4Ur (kV) 4.898 4912
Duration (min): / / /
Discharge magnitude <50pC | A:<1  B:<l C:<I |A:<5 B:<5 C:<5
SI1J-YB004 (11)
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Specified value Measured value
. Concl-
No Test items Standards Before After sicn
(commission requirements) short-circuit test | short-circuit test
Check of the ratio and
10 polarity of built-in Providing_ measured value of ratio See 4.10 See 4.22.4.10 /
current transformers and polarity relation
(routine test)
100% | Iy (%): 0.20 +0% 0.09 0.09 PASS
Ur | Po(kW):25.000 +0% | 23.650 23.351
90% | Ip (%): measured 0.06 0.06
Ur | Py (kW): measured | 17.132 16.951
95% | 1o (%): measured | 0.06 0.06
Measurement of no-load Ur | Po (kW): measured | 19.774 19.415 /
11 loss and current 105% | Ip (%): measured | 0.24 0.22
(routine test) Ur | Py (kW): measured | 29.825 29.023
110% | Iy (%): measured | 0.74 0.79
Ur | Po (kW): measured | 37.442 32.915
After induced AC withstand voltage test:
100% | Iy (%): 0.20 +0% 0.07 0.09 PASS
Ur | Pg(kW):25.000 +0% | 22.410 22.951
Measurement of t:75C
12 short-circuit impedance | Z (%): 20.4 +7.5% 19.83 19.85 PASS
and load loss Py (kW): 190.000 +0% 182.896 183.141
(routine test) Potar (kW): 215.000 +0% 206.546 206.492
Insulating liquid test, Breakdown voltage (kV): >70
MEAsHREDiet O tand (90°C): <0.25%
('leSOI\{ed-gaS.SeS mn Water content (mg /L): <10
dielectric liquid from
13 each separate oil Providing gas chromatograph See 4.13 See 4.22.4.13 PASS
compartment except analysis:
diverter switch Hydrogen : <<30pL/L
compartment Acetylene : 0
(routine test) Total hydrocarbon: <<20pL /L
Leak testing with
pressure for Applied pressure (kPa): 30 30
14 liquid-immersed Duration (h): 24 24 PASS
transformers No oil leakage or damage No oil leakage or damage
(routine test)
Tests on on-load Number of cycles: 8 times/1 time/ | 8 times/1 time/ 8 times/1 time/
15 tap-changers 1 time/10 times 1 time/10 times 1 time/10 times | PASS
(routine test) Without failure Without failure Without failure
SJJJ-YB004

an

Test Report .
Test of Electrical Apparatus Products Total 83 Page 07
Specified value Measured value Concl-
No Test items Standards Before After usion
(commission requirements) short-circuit test | short-circuit test
Cooling method: ONAN
Top oil temperature-rise limits (K): 45 | Top oil temperature-rise: 34.4
Winding temperature-rise limits (K): 50 | HV winding temperature-rise: 38.6
LV winding temperature-rise: 41.2
. Winding hot-spot temperature-rise limits| HV winding hot-spot
Tempesature-rise (K): 63 temperatureg-rise: 52.3
test ..
(type test) LV winding h.ot-.spot
16 Calculation of the - ; TETpETAITe-156; 53,1 PASS
winding hot-spot Coohpg method: ONAF - . .
temperature-rise To.p 0_11 temperature-rls_e lm_nt§ (K):45 | Top 01.1 temperature-rise: 38.0
(special test) Winding temperature-rise limits (K): 50 | HV winding temperature-rise: 41.4
LV winding temperature-rise: 44.3
Winding hot-spot temperature-rise HV winding hot-spot
limits (K): 63 temperature-rise: 57.9
LV winding hot-spot
temperature-rise: 61.7
Cooling method: ONAN
L Sound pressure level L, dB(A): <65| 58
Determination of | g,n4 power level Ly, dB(A): 78
17 sound levels PASS
(type test) Cooling method: ONAF
Sound pressure level L, dB(A): <65| 56
Sound power level Ly, dB(A): 79
Measurement of
zero-sequence
impedances on Providing zero-sequence impedances
18 tll:ree-phase values () " B .18 f
transformers
(special test)
Measurement of the
19 harmonics of the Providing harmonics of the no-load Harmonics of the no-load current of /
no-load current current of each phase at 100%Ur Ii-Izo
(commission test)
Meastrenient of Providing frequency response
20 | frequency response > Ireq ¥ resp See 4.20 /
! characteristic curve
(special test)
Measurement of the
21 pof\;/ sra;aé(:oﬁzrtshe Providing measured value See 4.21 /
(type test)
SJ1J-YB004 (1)
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4. Test items and results

4.1 Measurement of d.c. insulation resistance windings-to-earth and between windings (routine test)

Test date: Aug. 16, 2017

Relative humidity: 74%; Oil temperature: 22.5°C

Measured parts Ris(GQ) | Reo(GR) | Reo (GR) Abs‘(’l‘;i?/‘{; :)aﬁ" P"‘(al{izi’ /g‘;z
HV—LYV, stabilivolt and earth 6.78 9.23 17.90 1.36 1.94
Stabilivolt—HYV, LV and earth 9.40 13.4 18.3 1.42 1.36
LV—HY, stabilivolt and earth 597 8.69 19.1 1.46 2.20

HYV, stabilivolt, LV—earth 5.82 7.67 114 1.31 1.49
HV, LV—stabilivolt and earth 6.06 7.66 10.7 1.26 1.40
HYV, stabilivolt—LV and earth 4.28 6.26 10.2 1.46 1.63
LV, stabilivolt—HYV and earth 6.25 8.85 14.7 1.42 1.66

4.2 Check of core and frame insulation for liquid-immersed transformers with core or frame insulation

(routine test)

Test date: Aug. 16, 2017

Measured parts Applied voltage (kV) Reo (GQ) Corrected insulation resistance at 20°C (GQ)
Core—earth 2.5 8.13 9.07
Frame—earth 2.5 6.78 7.56

4.3 Measurement of dissipation factor (tand) of the insulation system capacitances (routine test)

Test date: Aug. 16, 2017

Relative humidity: 72%; Oil temperature: 22.7°C

Dielectric dissipation factor

Measured parts tand (%) Capacitance (pF)
HV—LYV, stabilivolt and earth 0.23 8404
Stabilivolt—HYV, LV and earth 0.28 16090
LV—HYV, stabilivolt and earth 0.23 13540

HYV, stabilivolt, LV—earth 0.35 12680
HV, LV—stabilivolt and earth 0.25 14180
HYV, stabilivolt—LV and earth 0.27 24290
LV, stabilivolt—HYV and earth 0.33 12250

Test Report .
Test of Electrical Apparatus Products Total 83 Page 08
Specified value
. Concl-
No Test items Standards Measured value usion
(commission requirements)
Test times of each phase: 3 times 3 times
Duration (s): 0.25+10% 0.258~0.258
The test oscillogram shall be normal. Without abnormity
The reactance tolerance of phase
20 Short-circuit withstand test | before and after the test is not more The maximum reactance PASS
(special test) than 2%. tolerance of phase: 0.13 %
The out-of-tank inspection does not
reveal any obvious defects. Without obvious defects.
Routine retests shall be passed after
short-circuit test. Routine retests are passed.
Line terminal:
Full wave (kV): 650 +3% | 642.183~654.733
HV | Chopped wave (kV): 715 +3% | 709.819~718.174
Neutral point:
23 Lightning impulse test Full wave (kV): 650 +3% | 642.304~654.420 PASS
(routine test, special test) Line terminal:
Full wave (kV): 125 +3% | 122.350~126.830
LV | Chopped wave (kV): 140 £3% | 137.141~137.812
Neutral point:
Full wave (kV): 125 +3% | 121.310~125.399
24 | Switching impulsetest | g . 0o wave (kV): 540 £3% | 531.702~543.008 PASS
(special test)
Blank below
SJJJ-YB004

(1

4.4 Determination of capacitances windings-to-earth and between windings (routine test)

See 4.3

Test date: Aug. 16, 2017

S1JJ-YB005
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4.5 Measurement of bushing capacitances and dielectric dissipation factor (tan§) (commission test)

Test date: Aug. 16, 2017

Test Report
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4.6 Measurement of voltage ratio and check of phase displacement (routine test)

Test date: Aug. 16, 2017

No
Applied Measured
voltage contents & B ¢ N
1700543 1700541 1700542 1700544
tand (%) 0.34 0.35 0.34 0.33
10kV
Capacitance (pF) 535.9 535.0 527.1 533.5
SJJJ-YBO005

aan

HY winding LY winding Tr;ri:tsif)orbr}l]ler Measured voltage ratio tolerance (%) Confiection
poution | (5 | poution | (& | caleulaion | AB@b | BCBo | Caka | mbo
1 151.800 12.650 0.09 0.11 0.10
2 150.150 12.513 0.08 0.10 0.10
3 148.500 12.375 0.08 0.10 0.09
4 146.850 12.238 0.08 0.10 0.09
5 145.200 12.100 0.08 0.09 0.09
6 143.550 11.963 0.07 0.09 0.09
7 141.900 11.825 0.07 0.09 0.08
8 140.250 11.688 0.07 0.09 0.08
9 138.600 11.550 0.07 0.09 0.08
10 136.950 11.413 0.06 0.09 0.08
11 135.300 11.275 0.07 0.09 0.08
12 133.650 11.138 0.07 0.09 0.09
13B 132.000 / 12 11.000 0.07 0.09 0.09 YNyn0
14 130.350 10.863 0.07 0.09 0.08
15 128.700 10.725 0.07 0.09 0.09
16 127.050 10.588 0.07 0.09 0.08
17 125.400 10.450 0.07 0.09 0.08
18 123.750 10.313 0.07 0.09 0.08
19 122.100 10.175 0.07 0.09 0.08
20 120.450 10.038 0.07 0.09 0.08
21 118.800 9.900 0.06 0.09 0.08
22 117.150 9.762 0.06 0.09 0.08
23 115.500 9.625 0.06 0.09 0.08
24 113.850 9.487 0.06 0.09 0.07
25 112.200 9.350 0.06 0.08 0.08
SJJJ-YB005
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4.7 Measurement of winding resistance (routine test) Test date: Aug. 16, 20 17 4.8 Separate-source AC withstand voltage test (routine test) Test date: Aug. 17, 2017
Oil temperature: 22.5°C Relative humidity: 66%; Ambient temperature: 21.5°C; Oil temperature: 21.8°C; Air pressure: 101kPa
. Measured resistance values (Q) Resistance R N
Winding Tapp;ng o = e unbalatice rate Parts of applied voltage Test voltage (kV) Duration (s) Result
position % HV and neutral point-stabilivolt, LV
a~n b~n _— (%) and neutral point-stabilivolt, 275 60
and earth
1 0.95743 0.95787 095823 0.08 LV and neutral point-HV, stabilivolt 50 60
2 0.93969 0.94003 0.94029 0.06 and earth PASS
ilivolt-
3 0.92202 0.92229 0.92248 0.05 Stabillvolb EN, L¥ and etk %0 60
Auxiliary power and control circuitry 5 60
4 0.90414 0.90440 0.90455 0.05 to earth
5 0.88631 0.88661 0.88667 0.04
6 0.86844 0.86862 0.86882 0.04 4.9 Induced AC withstand voltage test with partial discharge measurement (routine test) Test date: Aug. 18, 2017
7 0.85063 0.85077 0.85102 0.05 Relative humidity: 73%; Ambient temperature: 21.5°C; Oil temperature: 22.1°C; Air pressure: 101kPa
8 0.83261 0.83283 0.83318 0.07 Tapping position: 13B, frequency: 200Hz.
9 0.81494 0.81518 0.81536 0.05 Applied voltage Duration Partial discharge magnitude (pC)
¢ Voltage between (min)
10 0.79695 0.79725 0.79744 0.06 Multiple phases (V) A B C
11 0.77930 0.77961 0.77964 0.04 0.4Ur 4.847 / <1 <1 <1
12 0.76130 0.76164 0.76170 0.05 1.2Ur 14.462 1 <5 <2 <3
HV 13B 0.74268 0.74231 0.74147 0.16 1.58Ur 18.969 5 <10 <15 <5
14 0.83852 0.83919 0.83941 0.11 2.0Ur 24.126 05 / / /
15 0.82083 0.82137 0.82149 0.08 18.996 5 <20 <25 <25
16 0.80287 0.80348 0.80360 0.09 19.166 5 <15 <15 <15
17 0.78510 0.78568 0.78570 0.08 . s <25 <25 <25
18 0.76717 0.76769 0.76789 0.09
19.169 5 <25 <30 <25
19 0.74945 0.74985 0.75007 0.08
19.196 5 <15 <20 <20
20 0.73133 0.73189 0.73222 0.12
19.191 5 <15 <15 <15
21 0.71369 0.71423 0.71442 0.10 1.58Ur
19.171 5 <10 <15 <15
22 0.69567 0.69631 0.69647 0.11
19.182 5 <15 <15 <10
23 0.67806 0.67867 0.67868 0.09
19.168 5 <15 <10 <10
24 0.66000 0.66069 0.66070 0.11
19.185 5 <15 <15 <10
25 0.64175 0.64164 0.64073 0.16
3 3 3 19.178 5 <10 <10 <10
LV / 5.7224x10 5.6996x10~ 5.7552%10" 0.97
19.160 5 <10 <10 <10
Stabilivolt / aw~cw:0.18753 / / /
1.2Ur 14.495 1 <10 <1 <1
0.4Ur 4.898 / <1 <1 <1
Remarks: Ur=132kV.
SJ1J-YBO005 (1)
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4.10 Check of the ratio and polarity of built-in current transformers (routine test)

Test date: Aug. 17,2017

China National Center for Quality Supervision and

Ne: 17M1019-S
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4.11 Measurement of no-load loss and current (routine test) Test date: Aug. 17,2017
Applied r.m.s. voltage (kV) No-load current No-load loss (kW)
voltage Average voltmeter r.m.s. voltmeter (A) ) Measured | Corrected

reading reading K value value
100%Ur 12.010 12.017 1.68 0.09 23.664 23.650
90%Ur 10.806 10.815 1.07 0.06 17.147 17.132
95%Ur 11.412 11.421 1.20 0.06 19.790 19.774
105%Ur 12.626 12.621 4.67 0.24 29.814 29.825
110%Ur 13.203 13.158 14.30 0.74 37.295 37.442

Remarks: the difference between r.m.s voltmeter reading and average voltmeter reading is within 3%.

Secondary no-load test after induced AC withstand voltage test:

Test date: Aug. 18, 2017

Applisd r.m.s. voltage (kV) No-load current No-load loss (kW)

voltage Average voltmeter r.m.s. voltmeter ) %) Measured | Corrected
reading reading ¢ value value

100%Ur 12.016 11.962 1.43 0.07 22.310 22.410

Remarks: the difference between r.m.s voltmeter reading and average voltmeter reading is within 3%.

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

Test date: Aug. 18, 2017
Oil temperature: 21.7°C

Test windings Terminals Current ratio Polarity
A 1S1-182 199.21 -
1S1-182 200.96 -
B
2S1-282 115.27 -
C 1S1-182 199.50 -
181-182 199.31 -
N
2S1-282 199.34 -
S11J-YB006

1

) Short-circuit impedance Load loss Total loss

Applied current (for each phase) (kW) (kW)

I
. Measured .

Winding Tapp}ng voltage HV impedance %) Corrected Corrected

position V) Q) value value

ir
A | ) =75 =75C t=757C t+=757C
I=Ir I=Ir I=Ir I=Ir
. 1 80.15 | 52.68 17.751 127.88 22.20 191.266 214916
| 13B 96.38 | 55.09 14.415 86.37 19.83 182.896 206.546
LV
25 117.08 | 56.88 11.745 57.91 18.40 195.737 219.387
SJJJ-YB006 (1D
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4.13 Insulating liquid test, measurement of dissolved gasses in dielectric liquid from each separate oil
compartment except diverter switch compartment (routine test)
Test date: Aug. 14, 2017

4.14 Leak testing with pressure for liquid-immersed transformers (routine test)
Test date: from Aug. 15, 2017 to Aug. 16, 2017

Dielectric dissipation factor (90°C) Breakdown voltage (kV) Water content (mg/L)

Test method Applied pressure (kPa) Duration (h) Results

0.12% 72.0 9.0

Static pressure method 30.0 24 No oil leakage or damage

Gas chromatograph analysis (before all tests) Test date: Aug. 14, 2017

Remarks: the product is general tank.

4.15 Tests on on-load tap-changers (routine test)
The following sequence of operations shall be performed

Test date: Aug. 16,2017

pL/L
Total
H, co CO, CH, C,Hg CoH, C;H, hydtooatbon
0.00 0.89 29.73 0.00 0.00 0.00 0.00 0
Gas chromatograph analysis (after dielectric tests, before short-circuit test) Test date: Aug. 18, 2017
pL/L
Total
H, CcO CO, CH, CyHg CoH,y CH, hydrocarbon
0.53 5.07 32.48 0.08 0.00 0.00 0.00 0.08

Gas chromatograph analysis (after short-circuit test, before dielectric retests) Test date: Aug. 20, 2017

Test conditions Operation Results Test conditions Oper.a.tlon Results
conditions conditions
1. with the transformer 8 operation Without - Wi el 1 operation Without
. . energized at rated voltage ;
un-energized cycles failure cycle failure
and frequency at no load
2. with the transformer 4. with one winding
un-energized, and with the 1 operation Without short-circuited and rated 10 tap Without
operating voltage reduced to cycle failure current in the tapped conversions failure
85% of its rated value winding
4.16 Temperature-rise test (type test) Test date: from Aug. 25, 2017 to Aug. 26, 2017

4.16.1 Cooling method: ONAN

The method of temperature rise is the equivalent test in short-circuit connection. The HV (tapping position is
25) supplies power and LV is connected by short-circuit, test duration is 13h, and of which the stabilization time is
3h.

Measurement of top oil temperature rise: it is required to apply 145.156kW of total loss and 148.616kW is
actually applied during testing.

Measurement of winding temperature rise: 162.095A current is required and 161.848A is actually applied
during testing.

Measured datum

Ambient
temperature ('C)

Top oil temperature-rise and

. . Measurement of average temperature-rise windings to oil
average oil temperature-rise

Top oil Average| Total loss | Current J—
P oil | injection/ |injection/ . Average oil verag Measurement|
temper- s Cold resistance winding Total
temper- | specified | rated temperature of cold
ature Q) C temperature | loss .
) ature | total loss | current (C) (C) resistance
© (%) (%)
HY | 12031 | Atheins@it| 555 | gy | 601
658 | 559 102.38 | 99.85 11398 | At fhe end of 30.6 27.8
LV T3 : 544 | LV | 71.7
x10 cooling curve

Calculations of temperature-rise

Top oil temperature-rise (K) 344
HV 38.6

Winding temperature-rise (K)
LV 412
Winding hot-spot temperature-rise HV 52.3
&) LV 55.7

uL/L
H co co, CH CHs CH CH Total
2 4 2 2 2T hydrocarbon
0.71 6.29 27.99 0.14 0.00 0.00 0.00 0.14
Gas chromatograph analysis (after dielectric retests, before temperature-rise test) Test date: Aug. 25, 2017
pL/L
H co Co, CH, CoHs CH, CH, Total
b 2 hydrocarbon
0.79 7.13 33.16 0.16 0.00 0.09 0.00 0.16
Gas chromatograph analysis (after temperature-rise test, after dielectric retests) Test date: Aug. 26, 2017
ulL/L
Total
H, CO CO, CH, C,Hs CoHy C,H, o ——
1.65 12.88 63.57 0.29 0.00 0.00 0.00 0.29
SIJJ-YB006 (11

Remarks: the calculated of temperature-rise are the corrected value under specified total loss and rated current;
the winding hot-spot factor is 1.1.
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Average winding temperature /'C

Winding temperature curve

Average winding temperature data
Average HV winding 69.1°C
temperature

Average temperature of HV winding at the instant of power off is 69.06°C

70

B5

60

T T T T T T T T T

{2 Valid winding temperature

d winding

Average liquid temperature

i 1 1 i

i | i i

55
1]

2 4 5 B 10 12 14 16 18 20

Time/min
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72

Winding temperature curve

Average winding temperature data
Average LV winding 71.70C
temperature

Average temperature of LV winding at the instant of power off is 71.69°C

70F

Average winding temperature /°C

T T T T T T T T T

3 Valid winding temperature

TR S S S Ex d winding

Average liquid temperature

54
0

SJJJ-YB008

(Im

Time/min
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3h.

during testing.

4.16.2 Cooling method: ONAF

Measured datum

The method of temperature rise is the equivalent test in short-circuit connection. The HV (tapping position is
25) supplies power and LV is connected by short-circuit, test duration is 8h, and of which the stabilization time is

Measurement of top oil temperature rise: it is required to apply 219.762kW of total loss and 218.767kW is
actually applied during testing.

Measurement of winding temperature rise: 205.84A current is required and 204.81A is actually applied

Top o tel:nperature-nse a_nd Measurement of average temperature-rise windings to oil Anbient .
average oil temperature-rise temperature (C)
Top oil szgfge E}teiltilgij ir(xj :g?:rt\/ Average oil Averags Measurement]
[empers temper-{-specified | rated Cold resistance temperature o rotal of cold
ature Q) . temperature | loss .
RS ature | total loss | current ('C) (C) resistance
(©) (%) (%)
HV ]'2193 A th:‘;;‘f‘g;‘f‘ 602 | HV | 754
72.6 60.8 99.55 99.50 11398 | At tphe end of 34.8 27.8
LV ot A 588 | LV | 783
x10 cooling curve
Calculations of temperature-rise
Top oil temperature-rise (K) 38.0
HV 41.4
Winding temperature-rise (K)
LV 443
Winding hot-spot temperature-rise HV 51.9
® LV 61.7

the winding hot-spot factor is 1.3.

Remarks: the calculated of temperature-rise are the corrected value under specified total loss and rated current;

DQJC
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7B

Winding temperature curve

Average winding temperature data

Average HV winding
temperature

75.4°C

Average temperature of HV winding at the instant of power off is 75.36°C

Average winding temperature /'C

74N ........ ......... ........ .......

T T T T

{3 Valid winding temperature

. Extrapolated winding temperature

Average liquid temperature

SJIJ-YB007

an

Time/min
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4.17 Determination of sound levels (type test) Test date: Aug. 21, 2017
Winding temperature curve 4.17.1 Cooling method: ONAN
Measurement of sound pressure level and calculation of sound power level
Average winding temperature data The transformer is rated excitation; the prescribed contour shall be spaced 0.3m away from the principal
Average LV winding 783°C radiating surface, the distance between measured points is 0.940m, the number of measured points is 28, the height
temperature i of measured point 1 is 1.000m and point 2 is 2.000m. The fan is not run.

Measurement of test environment

The total area of The average The amount of Distance from 5
o di . the surface of the acoustic acoustic the principal The area of the Environmental
Average temperature of LV winding at the instant of power off is 78.28°C . . ¢ princip measurement correction K
a0 test room absorption absorption A radiating surface 2
! : : ! ! : : ! U Sv (m?) coefficient a (m?) (m) surface § (m’) (aB)
s g . s : {3 Valid winding temperature
e Extrapolated winding temperature 32932 013 4940 03 L 26
Average liquid temperature
75
Measured values (dB)

O -

~ Status Average Of. Average noise A weighted sound pressure level A weighted sound power
g of background noise vall;e of Tevel

g cooling [ Before | After | [ronstormer | 01Lpng _ 100 1egn Lo =L

:EgL device | thetest | the test Lo Lo =101g(107 7" —10" ) ~K wa =Lpa +101g(8/So)
Q

E ONAN | 439 43.8 60.7 58 78

E

z

]

)

o

s
Z

. . N
Remarks: L5 : the uncorrected average A-weighted sound pressure level; Lo =10 lg(%z 10>t )
i=1

Lyga : the lower of the two calculated average A weighted background noise pressure level.

0 2 4 B 8 10 12 14 16 18 20

Time/min

SJJJ-YB008 an SJJJ-YB009 (11)
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4.17.2 Cooling method: ONAF
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Measurement of sound pressure level and calculation of sound power level

The transformer is rated excitation; the prescribed contour shall be spaced 2m away from the principal

radiating surface, the distance between measured points is 0.970m, the number of measured points is 38, the height

of measured point 1 is 1.000m and point 2 is 2.000m. The fan is in the service condition.

Measurement of test environment

4.19 Measurement of the harmonics of the no-load current (commission test)

4.19.1 Applied 100%Ur

Test date: Aug. 21, 2017

The total area of The average The amount of Distance from ;
5 5 i The area of the Environmental
the surface of the acoustic acoustic the principal .
. . L measurement correction K
test room absorption absorption A radiating surface surface § (m?) (B)
Sv (mz) coefficient a (mz) (m)
3293.2 0.15 494.0 2.0 185.2 4.0
Measured values (dB)
Status Average of Average noise A weighted sound pressure level A weighted sound power
of background noise Vallfle of level
cooling [ Before | After | [ransformer | ___ 010y 1 0pgn T
; L o =101g(107 ™ 10" ™) -K Lywa =L,a +101g(S/S
device | the test | the test Lo A & ) I o)
ONAF 43.9 43.8 60.6 56 79

N _ N
Remarks: L 5o : the uncorrected average A-weighted sound pressure level; Lo =10 lg(% Z 10% e )
i=1

Lyga : the lower of the two calculated average A weighted background noise pressure level.

4.18 Measurement of zero-sequence impedances on three-phase transformers (special test) Test date: Aug. 21, 2017

Connection |Power supply| Open-circuit | Short-circuit | Tapping Applied Test voltage | Impedance

symbol terminal terminal terminal positions current (A) V) Q@

1 53.43 2067 116.06

ABC-O / abc-O 13B 90.98 2415 79.63

25 69.53 1251 53.98

1 53.65 2766 154.67

ABC-O abc-O / 13B 65.88 2399 109.25

25 72.57 1836 75.90
YRyn 1 150.28 9.054 0.1
abc-O / ABC-O 13B 162.03 9.519 0.18
25 173.40 9.990 0.17
1 188.65 14.506 0.23
abc-0 ABC-O / 13B 171.12 13.159 0.23
25 171.56 13.191 0.23

SIJI-YB009 an

CH-A THD =47.55 CH-B THD =76.07 CH-C THD =50.99
No
In(A) /11 (%) In (A) /11 (%) In (A) /Il (%)
01 1.51 100.00 0.80 100.00 1.51 100.00
02 0.00 0.00 0.00 0.00 0.00 0.00
03 0.25 16.37 0.46 57.03 0.29 18.95
04 0.00 0.00 0.00 0.00 0.00 0.00
05 0.54 35.87 0.30 37.95 0.58 38.60
06 0.00 0.00 0.00 0.00 0.00 0.00
07 0.36 23.78 0.21 26.50 0.37 24.73
08 0.00 0.00 0.00 0.00 0.00 0.00
09 0.05 3.44 0.12 14.94 0.07 4.73
10 0.00 0.00 0.00 0.00 0.00 0.00
11 0.14 9.56 0.09 10.92 0.14 8.98
12 0.00 0.00 0.00 0.00 0.00 0.00
13 0.08 531 0.04 5.46 0.08 5.51
14 0.00 0.00 0.00 0.00 0.00 0.00
15 0.01 0.96 0.02 3.12 0.01 0.76
16 0.00 0.00 0.00 0.00 0.00 0.00
17 0.04 2.65 0.02 3.06 0.03 231
18 0.00 0.00 0.00 0.00 0.00 0.00
19 0.02 1.04 0.01 0.90 0.01 0.77
SIJJ-YBO10 an
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4.19.2 Applied 90%Ur
CH-A THD =21.83 CH-B THD =34.30 CH-C THD =19.06
No
In (A) Iv/I1 (%) In(A) In/11 (%) In (A) In/11 (%)
01 1.05 100.00 0.64 100.00 1.14 100.00
02 0.00 0.00 0.00 0.00 0.00 0.00
03 0.18 16.88 0.21 32.76 0.13 11.63
04 0.00 0.00 0.00 0.00 0.00 0.00
0; 0.1737 12.30 0.04 6.41 0.16 13.71
06 0.00 0.00 0.00 0.00 0.00 0.00
07 0.06 5.67 0.04 6.19 0.06 5.54
08 0.00 0.00 0.00 0.00 0.00 0.00
09 0.01 1.07 0.02 3.42 0.02 1.48
10 0.00 0.00 0.00 0.00 0.00 0.00
11 0.02 2.14 0.01 2.28 0.03 222
12 0.00 0.00 0.00 0.00 0.00 0.00
13 0.01 0.99 0.01 1.27 0.01 0.93
14 0.00 0.00 0.00 0.00 0.00 0.00
15 0.00 0.00 0.00 0.31 0.00 0.00
16 0.00 0.00 0.00 0.00 0.00 0.00
17 0.01 1.29 0.01 2.27 0.01 1.20
18 0.00 0.00 0.00 0.00 0.00 0.00
19 0.00 0.29 0.00 0.58 0.00 0.23
SIII-YBO10 an
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4.19.3 Applied 110%Ur
CH-A THD =80.43 CH-B THD =112.62 CH-C THD =81.74
No
In(A) /11 (%) In (A) /11 (%) In (A) In/11 (%)
01 13.00 100.00 7.64 100.00 12.86 100.00
02 0.00 0.00 0.00 0.00 0.00 0.00
03 2.75 2107 5.67 74.20 2.85 22.18
04 0.00 0.00 0.00 0.00 0.00 0.00
05 8.39 64.55 5.21 68.23 8.43 65.54
06 0.00 0.00 0.00 0.00 0.00 0.00
07 543 41.78 3.50 45.77 5.43 42.25
08 0.00 0.00 0.00 0.00 0.00 0.00
09 0.55 4.22 1.07 14.06 0.51 3.93
10 0.00 0.00 0.00 0.00 0.00 0.00
11 1.14 8.79 1.02 13.32 1.15 8.96
12 0.00 0.00 0.00 0.00 0.00 0.00
13 0.17 1.30 0.40 5.17 0.21 1.66
14 0.00 0.00 0.00 0.00 0.00 0.00
15 0.23 1.74 0.38 4.99 0.17 131
16 0.00 0.00 0.00 0.00 0.00 0.00
17 0.33 2.52 0.06 0.75 0.29 2:29
18 0.00 0.00 0.00 0.00 0.00 0.00
19 0.22 1.70 0.08 1.02 0.19 1.51
SIII-YBO10 an
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4.20 Measurement of frequency response (special test) Test date: Aug. 18, 2017 o .
4.22 Short-circuit withstand test (special test) Test date: Aug. 19, 2017

indi befi d after short-circuit test, see Pgs-gs. . . . .
For winding frequency response curves before and after short-circuit test, see Pes-gs Single-phase supply should be used, and test voltage shall be supplied between one line terminal and the

4.21 Measurement of the power taken by the fan and motors (type test) Test date: Aug. 26, 2017 other two line terminals connected together. During the test, the single-phase voltage is /372 times of voltage
between phases of three-phase test. The test oscillogram shall be normal. For the test oscillogram, see Ps34;. The
No Voltage (kV) Current (A) Power (kW) percentages of peak current and symmetrical current are the ratio of applied current to calculated current.
17267 0.4017 0.93 0.273
17266 0.4017 0.98 0.273 4.22. 1 Current calculation of short-circuit test (reference temperature 75°C)
17263 0.4014 0.92 0.280 ) . Symmetrical current value of phase | Peak current value of phase
17259 0.3904 594 Py Tapping position HY (&) v &) HY (A) LV (A) Peak coefficient (K2 )
17260 0.3999 6.90 0.277 1 679 8590 1731 21900 2.55
17264 0.3992 0.93 0.269 13B 871 9580 2221 24430 2.55
17262 0.3992 0.92 0.268 25 1097 10260 2797 26160 2.55
17261 0.3995 0.90 0.262
17268 0.4007 0.91 0.269
17265 0.4015 0.92 0.266

SIIJ-YB010 (11 SIJJ-YBO11 (1)
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258

U (kV) 124.6
THp (A) 1757
IH (A) 668.3
ILp(A) 21618
IL (A) 8161
Ttank (A) 0

T (ms)

17M1019-S-T001

2.80]

2.75s

270s

2.65s

v

2.60s

2.55s

2.50s

JAVAVAVI VAVA\ aVaV WV WA

2455

China National Center for Quality Supervision and
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Oscillogram

v

240s

2.35s

Report
1.5 MV
900.0 k
300.0k

-300.0 k

-900.0 k
-1.5 MV
10.0 kA

6.0k
20k
-2.0k
-6.0 k
-10.0 kA
100.0 kA
60.0k
20.0k
-20.0k
-60.0 k
-100.0 kA
1.0 kA
600.0
200.0
-200.0
-600.0
-1.0 kA
B 1

Itank
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Oscillogram Oscillogram
17M1019-S-T002 17M1019-S-T003
1.5 MV | 1.5 MV
900.0k U (kV) 123.8 Sanok U (kV) 125.5
ok AW WAV TAWAY AA NN Ny 0ok JaWA\ NN N
u | u
s A A AT Al THp (A) 1733 . Y THp (A) 1767
-900.0k IH (A) 656.1 A0k IH (A) 673.2
-1.5 MV -1.5 MV
10.0 kA 10.0 kA
cox ILp(A) 21569 cox ILp(A) 21732
N 20k IL (A) 8173 N 20k N N IL (A) 8182
-2.0k \/ \/ L -2.0k
o Ttank (A) 0 o Ttank (A) 0
-10.0 kA -10.0 kA
IUD,DkAJ T(ms) 258 100.0 kA T (ms) 258
60.0 k 60.0 k
20.0k 200k
" A A A Aln N INANNANNNN N MDA A
-20.0 k \/ \/ \/ \/ \/ \/ v v -20.0 k 7 Y
-60.0 k -60.0 k
-100.0 kA -100.0 kA
1.0 kA 1.0 kA
600.0 600.0
200.0 200.0
Itank Itank
-200.0 -200.0
600.0 600.0
-1.0 kA -1.0 kA
%S 1 285s 260s 265s 270s 275s 280s 285s 290s 295s 3.0 RS 1 235s 240s 245s 250s 255s 260s 265s 270s 275s 2.80§
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Oscillogram

17M1019-S-T004

1.5 MV

900.0 k

300.0k

-300.0 k

-900.0 k

-1.5 MV

10.0 kKA

6.0k

2.0k

\VAV/AVAVAVAVAY VAYA'AYAY Y

-2.0k

6.0k

-10.0 kA

100.0 kA

60.0 k

20.0k

-20.0k

AWAVAVAVA VAVAY AVAVAVAVAVAY

-60.0 k

-100.0 kA

1.0 kA

600.0

200.0

Ttank

-200.0

-600.0

-1.0 kKA

HAH#%S: 1 |40s 345s 3.50s 355s 3.60s 3.65s 3.70s 3.75s 3.80s 3.85s

U (kV) 107.7
THp(A) 2189
IH (A) 839.5
ILp(A) 23734
IL (A) 9018
Itank (A) 0

T(ms) 258
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Oscillogram

17M1019-S-T005

15 MV

900.0 k

300.0 k

-300.0 k

-900.0 k

-1.5 MV

10.0 kA

6.0k

JAVAVAVAYAY: VAV WAV WAV

-2.0k

-6.0k

-10.0 kA

Itank

-100.0 kA

100.0 kA

60.0 k

20.0k

JAVAVAVAVAVAVAVAN AWV Wi

-20.0k

-60.0k

1.0kA

600.0

200.0

-200.0

-600.0

-1.0 kA

ST 1 245s

250s 255s 2.60s 265s 270s 2.75s 280s 285s 290s

U (kV) 107.6
IHp(A) 2245
IH (A) 858.8
ILp(A) 24347
IL (A) 9333
Ttank (A) 0

T(ms) 258
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Oscillogram

17M1019-S-T006

1.5 MV

900.0 k

300.0 k

-300.0 k

-900.0 k

-1.5 MV

10.0 kA

6.0k

VW VIVVVVVVV

-6.0k

-10.0 kA

-100.0 kA

100.0 KA

60.0 k

20.0k

-20.0 k

VYN VVVVNVVYVY

-60.0 k

Itank

1.0 kA

600.0

200.0

-200.0

-600.0

-1.0 kA

S 1 230s

235s 240s 245s 250s 255s 260s 265s 270s 275s

U (kV) 108.1
THp (A) 2235
IH (A) 849.5
ILp(A) 24187
IL (A) 9212
Itank (A) 0

T(ms) 258
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Oscillogram

17M1019-S-T007

1.5Mv

900.0 k

300.0 k

<

-300.0k

-900.0 k

-1.5 MV

10.0 kA

6.0k

20k

IVAV\VAVAVAVAY \WAWAITAW

2.0k

6.0k

-10.0 kA

100.0 kA

20.0k

\WAVAVAVAVAVAVATAVAYAVAY

-20.0 k

-100.0 kA

1.0 kA

600.0

200.0

Itank

-200.0

-600.0

-1.0 kKA

HAH#i%S: 1 |260s

265s 2.70s 275s 2.80s 28s 290s 295s 3.00s 3.05s

U (kV) 90.2
IHp(A) 2787
TH (A) 1045
ILp (A) 25768
IL (A) 9707
Ttank (A) 0

T(ms) 258
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Oscillogram

17M1019-S-T008

1L5MV

900.0 k

300.0 k

-300.0 k

-900.0 k
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10.0 kKA

IVAV\VAVAVAVAVAVAVATAVATAY

-10.0 kA

100.0 kA

60.0 k

20.0k

JAVAVAVAV \WAVATANAW WA
Y v

-20.0 k

-60.0 k

-100.0 kA

1.0kA

600.0

200.0
Itank

-200.0

-600.0

-1.0kA

%% 1 |60s 26

5s 270s 275s 280s 28s 290s 295s 3.00s 3.05s

U (kV) 90.6
IHp(A) 2833
IH (A) 1066
ILp(A) 26044
IL (A) 9832
Itank (A) 0

T(ms) 258
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Oscillogram

17M1019-S-T009

1.5Mv

900.0 k

300.0 k

-300.0 k

=

-900.0 k

-1.5 MV

10.0 kA

6.0k

20k
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-10.0 kA

100.0 kA
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600.0

200.0
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HHHS: 1

2.65s 270s 275s 280s 28s 290s 295s 3.00s 3.05s 3.10

U (kV) 90.4
THp (A) 2821
IH (A) 1072
ILp(A) 26037
IL (A) 9947
Ttank (A) 0

T(ms) 258
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Test Report Test Report

Test of Electrical Apparatus Products Test of Electrical Apparatus Products

4.22.4 Routine retests

4.22.4.1 Measurement of d.c. insulation resistance windings-to-earth and between windings (routine test)
Test date: Aug. 20, 2017
Relative humidity: 58%; Oil temperature: 26.0°C

4.22.4.5 Measurement of bushing capacitances and dielectric dissipation factor (tand) (routine test)
Test date: Aug. 20, 2017

Absorption ratio | Polarity index No
M d part: Ri5 (G Reo (GQ Reoo (G
casured parts i « (G 50 (51 (Reo/Ris) (Reo/Ren) Applied Measured A B C -
HV—LY, stabilivolt and earth 6.01 10.45 19.40 1.74 1.86 voltage contents
1700543 1700541 1700542 1700544
Stabilivolt—HYV, LV and earth 4.83 13.42 323 2.78 2.41
— tand (%) 031 0.30 0.29 0.29
LV—HYV, stabilivolt and earth 4.39 10.68 27.00 2.43 2.53 10kV
Capacitance (pF) 536.6 535.9 526.8 534.3
HYV, stabilivolt, LV—earth 6.22 10.78 15.45 1.73 1.43
HV, LV—stabilivolt and earth 6.49 11.25 15.82 1.73 1.41
HYV, stabilivolt—LV and earth 4.99 7.76 13.55 1.56 1.75
LV, stabilivolt—HYV and earth 6.77 14.22 25.6 2.10 1.8

4.22.4.2 Check of core and frame insulation for liquid-immersed transformers with core or frame insulation
(routine test) Test date: Aug. 20, 2017

. Corrected insulation

Measured parts Applied voltage (kV) Rgo (GQ) resistance at 20°C (GQ)
Core—earth 2.5 7.08 11.06
Frame—earth 2.5 5.77 8.92

4.22.4.3 Measurement of dissipation factor (tand) of the insulation system capacitances (routine test)
Test date: Aug. 20, 2017
Relative humidity: 78%; Oil temperature: 31.0°C

Measured parts Dielectric dissipation factor tand (%) Capacitance (pF)
HV—LY, stabilivolt and earth 0.19 8379
Stabilivolt—HYV, LV and earth 0.22 16070
LV—HYV, stabilivolt and earth 0.21 13510

HYV, stabilivolt, LV—earth 0.30 12650
HV, LV—stabilivolt and earth 0.22 14160
HYV, stabilivolt—LV and earth 0.21 24260
LV, stabilivolt—HYV and earth 0.29 12220

4.22.4.4 Determination of capacitances windings-to-earth and between windings (routine test)

Test date: Aug. 20, 2017
See 4.22.4.3

SJJJ-YBO012 11
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4.22.4.6 Measurement of voltage ratio and check of phase displacement (routine test)

Test date: Aug. 20, 2017
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4.22.4.7 Measurement of winding resistance (routine test)

Test date: Aug. 20, 2017
Oil temperature: 31.0°C

HV winding LV winding Transformer Measured voltage ratio tolerance (%) Coritiection
fon | G | o |G| cbtin | ao [ mce [ caa | vt
1 151.800 12.650 0.22 0.18 0.19
2 150.150 12.513 0.22 0.19 0.19
3 148.500 12.375 0.22 0.19 0.19
4 146.850 12.238 0.21 0.19 0.19
5 145.200 12.100 0.17 0.15 0.16
6 143.550 11.963 0.18 0.15 0.15
7 | 141.900 11.825 0.17 0.14 0.14
8 140.250 11.688 0.17 0.15 0.15
9 138.600 11.550 0.16 0.15 0.16
10 136.950 11.413 0.16 0.13 0.15
11 135.300 11.275 0.16 0.14 0.14
12 133.650 11.138 0.15 0.13 0.15
13B 132.000 / 12 11.000 0.15 0.13 0.14 YNyn0
14 130.350 10.863 0.16 0.13 0.14
15 128.700 10.725 0.16 0.13 0.14
16 127.050 10.588 0.16 0.13 0.14
17 125.400 10.450 0.14 0.12 0.12
18 123.750 10.313 0.16 0.14 0.14
19 122.100 10.175 0.15 0.13 0.13
20 120.450 10.038 0.16 0.13 0.13
21 118.800 9.900 0.14 0.11 0.12
22 117.150 9.762 0.14 0.12 0.12
23 115.500 9.625 0.14 0.10 0.11
24 113.850 9.487 0.15 0.13 0.14
25 112.200 9.350 0.13 0.12 0.12
SIJI-YBO12 (1)

o “Fapping Measured resistance values () Resistance
Winding position AN B-N C-N unbalance rate
a~n b~n c~n (%)
1 0.9863 0.9868 0.9871 0.08
2 0.9680 0.9684 0.9687 0.07
3 0.9496 0.9500 0.9503 0.07
4 0.9312 0.9316 0.9318 0.06
5 0.9128 0.9132 0.9134 0.07
6 0.8944 0.8947 0.8950 0.07
7 0.8759 0.8762 0.8766 0.08
8 0.8574 0.8579 0.8582 0.09
9 0.8391 0.8396 0.8399 0.10
10 0.8204 0.8212 0.8214 0.12
11 0.8027 0.8029 0.8030 0.04
12 0.7841 0.7844 0.7845 0.05
HV 13B 0.7649 0.7645 0.7637 0.16
14 0.8636 0.8640 0.8646 0.12
15 0.8453 0.8456 0.8461 0.09
16 0.8269 0.8276 0.8277 0.10
17 0.8085 0.8092 0.8092 0.09
18 0.7901 0.7907 0.7909 0.10
19 0.7717 0.7722 0.7725 0.10
20 0.7532 0.7534 0.7541 0.12
21 0.7349 0.7353 0.7358 0.12
22 0.7164 0.7168 0.7172 0.11
23 0.6982 0.6986 0.6989 010
24 0.6797 0.6804 0.6804 0.10
25 0.6609 0.6608 0.6599 0.15
LV / 5.899x10” 5.874x10” 5.934x10” 1.02
Stabilivolt / aw~cw:0.19337 / / /
SIII-YBO12 1
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4.22.4.8 Separate-source AC withstand voltage test (routine test)

Relative humidity: 75%; Ambient temperature: 26.5°C; Oil temperature: 25.8°C; Air pressure: 101kPa

Test date: Aug. 24, 2017

Parts of applied voltage Test voltage (kV) Test date (s) result
HV and neutral point -
stabilivolt, LV and earth <75 o0
LV and neutral point - HV, 50 60
stabilivolt and earth PASS
Stabilivolt - HV, LV and earth 50 60
Wiring for auxiliary power and 5 60

control circuitry

4.22.4.9 Induced AC withstand voltage test with partial discharge measurement (routine test)

Relative humidity: 69%; Ambient temperature: 27.2°C; Oil temperature: 32.3°C; Air pressure: 101kPa

Tapping position: 13B, frequency200Hz.

Test date: Aug. 24, 2017

Applied voltage ) Partial discharge magnitude (pC)
Multiple Vo:ﬁiee :Zt(v\v;;en Duration (min) N 5 .
0.4Ur 4.847 / <1 <1 <1
1.2Ur 14.462 1 <5 <5 <5
1.58Ur 18.969 5 <15 <15 <15
2.0Ur 24.213 0.5 / / /

18.983 5 <35 <35 <35
18.968 5 <35 <35 <35
18.971 5 <35 <35 <36
18.983 5 <20 <20 <20
18.984 5 <20 <20 <20
18.982 5 <15 <15 <15
Lo 18.983 5 <10 <10 <10
18.981 5 <10 <10 <10
18.993 5 <15 <15 <15
18.997 5 <10 <10 <10
18.998 5 <10 <10 <10
18.988 5 <10 <10 <10
1.2Ur 14.513 1 <10 <10 <10
0.4Ur 4912 / <5 <5 <5

Remarks: Ur=132kV.

SJ1J-YBO13
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4.22.4.10 Check of the ratio and polarity of built-in current transformers (routine test)

Test date: Aug. 26, 2017

Test windings Terminals Current ratio Polarity

A 1S1-182 199.28 -
181-182 200.87 -

B
281-282 115.23 -

c 181-182 199.63 -
181-1S2 199.42 -

N
281-282 199.31 -

SJJI-YBO13 (11)



DQIC DQJC

Temt Repat China National Center for Quality Supervision and Ne: 17M1019-S Test Report China National Center for Quality Supervision and Ne: 17M1019-S
€S €po e€s 7
P Test of Electrical Apparatus Products Total 83 Page 48 v Test of Electrical Apparatus Products Total 83  Page 49
g . 4.22.4.13 Insulating liquid test, measurement of dissolved gasses in dielectric liquid from each separate oil
4.22.4.11 Measurement of no-load loss and current (routine test) Test date: Aug. 21, 2017 compartment except diverter switch compartment (routine test)
te: Aug. 20, 2
Applied r.m.s. voltage (kV) No-load current No-load loss (kW) Jest dte: v 20, 2007
voltage Average voltmeter r.m.s. voltmeter @) %) Measured | Corrected Dielectric dissipation factor (90°C) Breakdown voltage (kV) Water content (mg/L)
readin di ° |
g reading value value — 724 98
100%Ur 12.008 12.016 1.68 0.09 23.367 23.351
90%Ur 10.822 10.831 1.06 0.06 16.965 16.951 :
For gas chromatograph analysis, see 4.13.
95%Ur 11.401 11.410 1.19 0.06 19.427 19.415
4.22.4.14 Tests on on-load tap-changers (routine test) Test date: Aug. 20,2017
105%Ur 12.599 12.594 4.59 0.22 29.011 29.023
0, 3 1
110%Ur 13.195 13.149 15.177 0.79 32.081 32915 Test conditions Ope;r_a?lon Results Test conditions (Z)pzriégi;l; Results
Remarks: the difference between r.m.s voltmeter reading and average voltmeter reading is within 3%. conditions " con
5 . . 3. with the transformer 5 n
1. with the transformer 8 operation Without energized at rated voltage 1 operation Wx.thout
Secondary no-load test after induced AC withstand voltage test: Test date: Aug. 26, 2017 un-energized cycles failure anil Frequsncy at-no load cycle failure
2. with the transformer 4. with one winding
Applied rm.s. voltage (kV) No-load current Na-toad less (KW) un-energized, and with the | 1 operation Without short-circuited and rated 10 tap Without
voltage Average voltmeter r.m.s. voltmeter (A) (%) Measured | Corrected operating voltage reduced cycle failure current in the tapped conversions | failure
reading reading value value to 85% of its rated value winding
100%Ur 11.99 12.008 1.67 0.09 22.968 22.951
Remarks: the difference between r.m.s voltmeter reading and average voltmeter reading is within 3%.
4.22.4.12 Measurement of short-circuit impedance and load loss (routine test) Test date: Aug. 21, 2017
Oil temperature: 28.3°C
) Short-circuit impedance Load loss Total loss
Applied current (for each phase) (kW) (kW)
I
. Measured .
Winding Tapp}ng voltage HYV impedance %) Corrected Corrected
position V) Q) value value
I/Ir
@) (%) t=75TC +=75C t=75C t=75C
I=Ir I=Ir I=Ir I=Ir
av 1 77.38 | 50.86 17.116 127.72 22.17 191.797 215.148
| 13B 95.56 | 54.62 14.308 86.47 19.85 183.141 206.492
LV
25 109.45 | 53.17 11.001 58.03 18.44 196.411 219.762
SJ1J-YBO013 (11)
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4.23 Lightning impulse test (routine test, special test)

Atmospheric conditions of test:
Relative humidity: 69%; Ambient temperature: 23.1°C; Oil temperature: 23.0°C; Air pressure: 101 kPa.
Relative humidity: 73%; Ambient temperature: 20.6°C; Oil temperature: 20.4 ‘C; Air pressure: 101 kPa.

Test items and voltage

Test date: Aug. 22,2017/ Aug. 23,2017

Rated withstand voltage (kV)

Withstand terminals Tapping position
Lightning full wave Lightning chopped wave
A,B,C 650 715 A:25;B:13B; C:1
a,b,c 125 140 /
N 650 / /
n 125 / /

Test sequence:

Line terminal:

Neutral point:

Test waveform records:

T1: wave front time;

One negative reduced level full impulse;

One negative rated level full impulse;

One negative reduced level chopped impulse;
Two negative rated level chopped impulse;

Two negative rated level full impulse.

One negative reduced level full impulse;

Three negative rated level full impulse.

T2: time to half of peak value;

For waveform diagram, see Ps;~Pgs.

Voltage ranges of oscillograms are as below:

Tc: chopped wave time;

Upk: peak voltage.

Withstand terminals

Full wave (kV) Chopped wave (kV)
A,B,C 642.183~654.733 709.819~718.174
ab,c 122.350~126.830 137.141~137.812
N 642.304~654.420 /
n 121.310~125.399 /

SJ1J-YBO14
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Tested terminal: A Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave

CH2 (] e 394 VA LY. S D0DMES e 400V T 4300 oS00 LI S 120 O00Ms e 008 sl 10
NS
24 Di SN L 105 S 20 000N e S00Ves e 1 95 e
1 4 Dt 35819 LI Sl 20000M s 003 Tl 1%
/ i A
51 Dk 3804V Lo 00 S 200054 o 500V T ool 165
— ] \ .....
s N
A

SJ1J-YBO15
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Tested terminal: A

(2] Dot BRIV L1005 Snpog 120000Mch

Test polarity: negative Channel 1: voltage wave

e S00Vpp TipeLeatigs

Channel 2: current wave
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Tested terminal: B

2 01 Dl 2984 Lo Sl 10 0O0ME

Test polarity: negative

e 60Vl Tenprtovi 0%

Channel 1: voltage wave

Channel 2: current wave
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Tested terminal: B Test polarity: negative Channel 1: voltage wave Channel 2: current wave Tested terminal: C  Test polarity: negative Channel 1: voltage wave Channel 2: current wave
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Tested terminal: C

Test polarity: negative Channel 1: voltage wave

Channel 2: current wave
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Tested terminal: N Test polarity: negative Channel 1: voltage wave
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Channel 2: current wave
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Tested terminal: a  Test polarity: negative Channel 1: voltage wave Channel 2: current wave Tested terminal: a  Test polarity: negative Channel 1: voltage wave Channel 2: current wave
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Tested terminal: b

Test polarity: negative Channel 1: voltage wave
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Channel 2: current wave
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Tested terminal: b
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Test polarity: negative
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Tested terminal: ¢
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Test polarity: negative

Channel 1: voltage wave
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Tested terminal: ¢~ Test polarity: negative Channel 1: voltage wave
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Tested terminal: n

G2 o) D563 A Lol S s 200000

Test polarity: negative Channel 1: voltage wave
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Frequency response characteristic curves (HV winding after short-circuit) Frequency response characteristic curves (LV winding before short-circuit)
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Frequency response characteristic curves (LV winding after short-circuit)
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4.24 Switching impulse test (special test) Test date: Aug. 24, 2017

Atmospheric conditions of test:
Relative humidity: 75%; Ambient temperature: 26.5°C; Oil temperature: 26.0°C; Air pressure: 101kPa.

Test items and voltage

Withstand terminals Rated withstand voltage (kV) Tapping position

A,B,C 540 A:1; B:13B; C:25

Test sequence:

Line terminal
One reduced level switching impulse;

Three rated level switching impulse.

Test waveform records:

Tp: wave front time;  Td: time to peak; ~ TO: time to zero; ~ Upk: peak voltage.

For waveform diagram, see P7p~P,.

Voltage ranges of oscillograms are as below:

Withstand terminals Switching wave

A,B,C 531.702~543.098
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Tested terminal: A Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave
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Tested terminal: B

By 26000 Tt 108

Test polarity: negative Channel 1: voltage wave

Channel 2: current wave
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Tested terminal: C  Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave
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HYV side after short-circuit:

STWH
Aflor S Test
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Schematic of no-load test
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Schematic of separate-source AC withstand voltage test
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Schematic of induced AC withstand voltage test
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Instruments used in the test
No Test items Name & type of instrument | Number & validity Accuracy level
Oil voltage withstand
tester . BA100 ER18-006 2018-01-09 +3%
High precision
full-automatic
L capacitance, inductance y +0.02%rdg+0.01pF;
Insulating hquu:.l test, and dielectric 1oss ER18-003 2018-08-07 +0.5%rdg+1x10”
Measurement of dissolved : .
g AT measuring bridge
1 gasses in dielectric liquid from 2840-Combi
each separate oil compartment Gas ch m
except diverter switch as 1C r°ma7‘§%‘0‘1];n 749-1732  2018-12-21 /
compartment analyzer
+3pg (water for
. 10pg to Img or
Moisture analyzer | 702002 2018-07-19| above) RSD 0.3%
CA-200
or under (water
for 1mg or above)
Measurement of d.c. insulation
2 | resistance windings-to-earth and
between windings Digital mega-ohm meter 200k~5/10/20/50/
Check of core and frame & g ER17-008 2018-04-21 100GQ class 5,
. . I F1550C
3 insulation for liquid-immersed other class 20
transformers with core or frame
insulation
Measurement of dissipation
4 factor (tand) of the insulation
i it
Sesiem capact ance§ Movable insulation Capacitance:
Measurement of ushing diagnostic and analysis +0.3%rdg+0.3pF
5 capacitances and dielectric en Y ER19-003 2017-10-11 I d° 89. -p
dissipation factor (tand) Sy ngletance:
— - MIDAS2880 +0.5%rdg+0.5mH
Determination of capacitances
6 windings-to-earth and between
windings
0.1pQ~300pQ:
0.1%+0.5uQ
7 Measurem‘_:nt of winding DC resistance tester ER16-013 2018-03-02 300.1pQ~30kQ:
resistance 2293 0.1%
30.01kQ~300kQ:
1%
Measurement of voltage ratio Full-automatic
8 and check of phase transformer ratio tester RII5-014 2017-10-07 | +0.1mA, +0.05°
displacement TTR2796
Measurement of zero-sequence
9 impedances on three-phase
transformers Voltage rance:
Measurement of short-circuit £¢ range:
10 . 100V~200kV,
impedance and load loss Transformer power loss - ;
accuracy; 0.12%
Measurement of no-load loss test system 749-1237 2017-09-27
1 4 current TMS580-200-4000 Current range:
2N curren 1A~4000A,
12 Measurement of the harmonics accuracy; 0.15%
of the no-load current
13 Tests on on-load tap-changers
SJII-YBO17 (1)

DQIC

China National Center for Quality Supervision and

Ne: 17M1019-S

Test Report .
Test of Electrical Apparatus Products Total 83 Page 81
Instruments used in the test
No Test items Name & type of instrument Number & validity Accuracy level
Check of the ratio 1~1000:
and polarity of Full-automatic transformer ratio tester class 0.2
141 built-in current BZC RI15-0022018-07-20 | 1000 1000:
transformers class 0.5
Assemblies equipment of
power-frequency partial discharge-free 745-051 2018-07-11 /
testYDTW-300/300
Capacitance voltage divider
S TAWE-400/300 745-051-1 2018-07-11 /
15 Z‘gaﬁ;ﬁ;{ge Power-frequency partial discharge-free
oltags test test transformer 745-034 2018-10-17 /
a YDTCW-1000kVA/1000kV
Capacitance voltage divider
TRF1000-0.0005 745-034-1 2018-10-17 /
Power-frequency withstand voltage
745-083 2017-12-28 /

tester PFT6-5

Induced AC
withstand voltage
16 test with partial

discharge
measurement

Transformer power loss test system
TMS580-200-4000

749-1237  2017-09-27

Voltage range:
100V~200kV,
accuracy; 0.12%
Current range:

1A~4000A,
accuracy; 0.15%
HV FILTER
LBH-150 749-1222-1/2/3 /
Partial discharge tester
DDX 9121b 745-077 2018-03-11 /

Transformer power loss test system
TMS580-200-4000

749-1237 2017-09-27

Voltage range:
100V~200kV,
accuracy; 0.12%
Current range:

1A~4000A,
accuracy; 0.15%
Temperature-rise TT33-129/130/131/132/
ot s Thermocouple Type T 133/134_2018-03-17 /
17 of winding V£5.25%,
hot-spot Data acquisition/switch unit ¥ A+1.5%,
temperature-rise 34970A TTIL085 201840517 T+1C,
Q+0.81%
DC resistance tester  JYR(50C) ER16-016 2018-02-11 0.2%+0.2pQ
DC resistance tester JYR(50C) ER16-006 2017-09-14 0.2%+0.2pQ
Electronic stopwatch PC396 HT15-010 2018-04-24 /
Leak testing with
pressure for Intelligent pressure transmitter g
8 | jquid-immersed SY-PGD101-2.5MPa-GH FP8I-059  2013-04-05 ¢
transformers
SIJJ-YBO17 (1)
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) Instruments used in the test
Instruments used in the test No Test items Name & type of instrument Number & validity Accuracy level
No Test items Name & type of instrument Number & validity Accuracy level Measurement of d.c.
Voltage range: 21 insulation resistance
100V~200kV, windings-to-earth and
Transformer power loss test system accuracy; 0.12% between windings ; ;
TMS580-200-4000 MBI | O e Check of core and frame Ins“'a“‘”; oes et | ER86.003 20180601 /
. 1A~4000A, insulation for
19 Determination of accuracy; 0.15% 22 liquid-imn!ersed
sound levels Precision sound level meter transformers with core or
rect 56614 SP01-008 2018-05-18 Clas 1 frame insulation
94dB+0.2dB Measurement of dissipation
Sound level calibrator HS6021 SP01-007 2018-05-20 114dB 16. 5 dB’ 23 factor (tand) of the Dielectric loss:
insulation system + (1% reading
Steel tapeline LS05-032 2018-05-15 / capacitances _ +0.0004)
Measurement of bushing HYV frequency conversion Capacitance :
fi TEMP-1000HU | EH112-001 2017-11-10 / ; . > .. et -
Voltage transformer ML-H0D 24 | capacitances and dielectric anti-jamming dielectric ER19-004 2018-05-03 + (1% reading
Voltage transformer VEOS525 EH111-002 2018-10-20 / dissipation factor (tand) dissipation tester HV9003 +1pF)
Determination of Transformer
Voltage transformer VEOS525 EH111-003 2018-10-20 / 25 capacitances ratio: £0.5%
windings-to-earth and Phase: £0.02°
Current transformer AGU-550 EH165-001 2018-02-21 / between windings
i - 11- 1~1000: +
Short-cireuit LCR automatic tester XC2819 ER16-022 2017-11-23 / (0.1%*K+2
20 withstand test Wléasarement of volinge Transformer ratio tester h
Data collector 1-GEN16T-2 EI56-019 2018-02-05 / 26 ratio and check of phase BBC6638 RI15-032 2018-05-12 lgogiasc(;grg)i
Standard current diverter FL-10/10K | EI31-056 2018-01-25 / displaceient (0.2%K+2
haract
Current divider FLT1-30/2.5 EI30-016 2017-11-20 / characters )
Measurement of the power | Transformer no-load and load
Current divider FLT1-30/2.5 EI30-017 2017-11-20 / 27 taken by the fan and characteristic tester RI15-025 2018-01-09 /
motors JYW6100
Current divider FLT1-30/2.5 EI30-018 2017-11-20 / Assemblies testing equipment
of impulse voltage generator 750-008 2018-08-12 /
28 Lightning impulse test LI AN (S50
& € tmp Weakly damped capacitance
voltage divider 750-008-1 2018-08-12 /
DDF-2400/400
Assemblies testing equipment
of impulse voltage generator 750-008 2018-08-12 /
e CIDY-2400kV/360kJ
29 Switching impulse test Weakly damped capacitance
voltage divider 750-008-1 2018-08-12 /
DDF-2400/400
Measurement of frequency Transformer windings
50 response deformation tester FRAX99 | ER16-021 2018-02-05 /
The remainder of this page is intentionally left blank.
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DECLARATION

1. The report is invalid without special seal for testing and page combining seal on the report;
2. The report is invalid if altered;
3. The report is invalid without signatures of persons for drawing up,

proof-reading, reviewing and approval;

4. The report is valid only for the inspected and tested samples.

NOTICE

1. In case there is any objection to this report, please raise it to the laboratory within fifteen
days starting from the date of receiving the report. Thank you for your cooperation.

2. In case there is no objection, please take back the samples within one month starting from
the date of receiving the report, when the manufacturer is going to take back the samples,
certificate for sample taking and along with the written approval for the report should be
brought in presence, only then the samples could be taken back. On time due, the samples

will be in the laboratory’s own disposal.

The test report is in total 83 pages including 39 figures and 3 photos

Typewriter Qin Shuming Proofreader Huo Wuchao Binder  Qin Shuming

Address: No.5 Qianzhu Rd., Yuexi, Wuzhong District, Suzhou
Tel: (0512) 66556600 (switchboard) 68252753 68081201 Fax: (0512) 68081686

Post code: 215104 http: //www.eeti.cn E-mail: eservice @eeti.cn
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