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China National Center for Quality Supervision and Test of Electrical Apparatus Products

Test Report
Ne: 21M0728-S Total 108 Page 01
China Electric Equipment Test
Client (Jiangsu) Transformer catesis Commission test
Manufacture Co., Ltd. gory
China Electric Equipment Date of
Manufacturer (Jiangsu) Transformer sample Mar. 03, 2021
Manufacture Co., Ltd. receiving
Name of Power transformer with on-load Type of 9S720-240000/220
sample tap-changer sample
Original
Address of No.188 Ganglong Road, aumber or
manufacturer Yangzhong, Zhenjiang, Jiangsu date of ZD-202101011
production
From Mar. 11, 2021 Number of
Date of test to Mar. 27, 2021 sample HSet

Routine test

Type test {including calculation of
the winding hot-spot
temperature-rise)

Measurement of bushing
capacitances and dielectric
dissipation factor (tand)

Line terminal AC withstand test

GB/T 1094.1—2013
GB/T 1094.2—2013
GB/T 1094.3—2017
GB/T 1094.5—2008
GB/T 1094.10—2003
GB/T 6451—2015

Measurement of frequency = GB/T 7595—2017
. response est _
Tost Heae Short-circuit withstand test standards GB 20052—2120
Measurement of no-load excitation JB/T 10088—2016
characteristics IEC 60076-1:2011
Long-duration no-load test IEC 60076-2:2011
Measurement of zero-sequence . )
impedances on three-phase IEC 60076-3:2013+AMD 1:2018
transformers IEC 60076-5:2006
Measurement of the harmonics of IEC 60076-10:2016
the no-load current e ;
Measurement of radio interference Ceunhion FequIFSENS
The test results of routine test, type test {(including calculation of the winding
hot-spot temperature-rise), measurement of bushing capacitances and dielectric
dissipation factor (tand ), line terminal AC withstand test, measurement of
frequency response, short-circuit withstand test, measurement of no-load excitation
characteristics, long-duration no-load test, measurement of zero-sequence
T impedances on three-phase transformers, measurement of the harmonics of the
conc;i;ion no-load current and measurement of radio interference of power.transformer with

on-load tap-changer (type: SSZ20-240000/220) are i dccordance “awyith test
standards and commissin requirements. The sample haspassed the-abovetests,
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Test Report

1. Sample parameters
Rated power: 240000/240000/120000k VA
Rated voltage: 220/121/38.5kV
Rated current: 629.9/1145.2/1799.6A
Rated frequency: 50Hz
Number of phases: 3
Tapping ranges: (220+8X1.25%)/121/38.5kV
Connection symbol: YNynOd11
Cooling method: ONAN
Class of insulation and heat-resistant: A

Insulation level: HV U/SVLI/LIC/AC 252/750/950/1050/395kV
HVN U/LIVAC 126/400/200kV
MV Un/LI/LIC/ AC 126/480/530/200kV
MVN Un/LIVAC 72.5/325/140kV

v Un/LILIC/AC 40.5/200/220/85kV

2. Test standards
GB/T 1094.1-—2013  Power transformers—Part 1: General
GB/T 1094.2—2013  Power transformers—Part 2: Temperature rise for liquid-immersed transformers
GB/T 1094.3—2017 Power transformers—Part 3: Insulation levels, dielectric tests and external
clearances in air
GB/T 1094.5—2008 Power transformers—Part 5: Ability to withstand short circuit
GB/T 1094.10—2003  Power transformers—Part 10: Determination of sound levels
GB/T 6451—2015 Technical parameters and requirements of oil-immersed power transformer
GB/T 7595—2017 Quality of transformer 0ils in service
GB 20052—2020 Minimum allowable values of energy efficiency and the energy efficiency grades for
power transformers
JB/T 10088—2016 Sound level for 6kV~1000kV power transformers
IEC 60076-1:2011  Power transformers — Part 1: General
IEC 60076-2:2011 Power transformers — Part 2: Temperature rise for liquid — immersed transformers
1IEC 60076-3:2013+AMD1:2018 Power transformers — Part 3: Insulation levels, dielectric tests and
external clearances in air
IEC 60076-5:2006 Power transformers — Part 5: Ability to withstand short circuit
IEC 60076-10:2016  Power transformers — Part 10: Determination of sound levels
Commission requirements

3. Sample description
The power transformer with on-load tap-changer is for outdoor use and the structure of the coil is
rotundate concentric type coil. The loss parameters of the sample meets the requirements of grade two
energy efficiency of GB20052—2020 and external photos of the sample have been attached.

SIJJ-YB002 (11)
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Photos of the sample
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Summary of test results
Specified value Measured value Conc-
No Test items Standards Before After lusion
(commission requirements) short-circuit test short-circuit test
li\n/lsjls;crice)?f:sti(s)tfag.cz Providing value of insulation
S resistance
1 windings-to-earth and ding ab . . See 4.1 See4.21.4.1 /
between windings Prov¥d¥ng absorption ratio
(routine test) Providing polarity index
Check of core and
ﬂ?msié??rfié::egor Providing value of insulation
2 ' . resistance See 4.2 See 4.21.4.2 PASS
transformers with core J :
or frame insulation UG
(routine test)
Measurement of Providing value of capacitance
dissipation factor (tand) Provi ding Al P
3 |of thecgl;:é;t;;nclesgstem dissipation factor tans(20.C): See 4.3 See 4.21.4.3 PASS
. <0.8%
(routine test) i
Determination of
capacitances
4 | windings-to-earth and | Providing value of capacitance | See 4.4 See 4.21.44 /
between windings
(routine test)
Measurement of
bushing capacitances | Providing value of capacitance
5 and dielectric Providing dielectric See 4.5 See4.21.4.5 /
dissipation factor (tand) | dissipation factor tand
(commission test)
Check the ratio and
polarity of built-in Providing the value of ratio
6 current transformers | and polarity relation s 16 g 12140 /
(routine test)
. Secondary windings of current
Insulation test of | pormer: 2.5kV 605 25KV 60s | 2.5kV  60s
7 auxiliary wiring . PASS
AuxW)(routine test) on-load tap-changer:
(AuxW(routine test) | » iy 605 20V 60s | 20kV  60s
Voltage ratio tolerance of
Measurement of {)rmcxpafl iip};ullfg: qbtamullg the
voltage ratio and check GIWEl St HS ToLOWIDE, VAUICS
8 £ ohase displacement between +0.5% of declared Sec 4.8 See 4.21.4.8 PASS
orp (?Z?xtiilsept:;e) N ratio and +1/10 of the actual
percentage impedance
Connection symbol: YNyn0d11
Measurement of | b UM resistance unbalance | gy (phase): 0.42% | HV (phase): 0.38%
9 wmdm% reStIStimce Phase resistance: <2% MV (phase): 0.18% | MV (phase): 0.13% | PASS
(routine test) Line resistance: <1% LV (line): 0.41% LV (line): 0.57%
SI11J-YB00O4 (1)
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Specified value Measured value C
. onc-
No Test items Standards Before After lusion
(commission requirements) short-circuit test short-circuit test
Measurement of no-load
10 foss and cyrent g(@&gizo 000 ++3(§);/0 (9)61 (1)26 (9)61 (1)48 PASS
(routine test) 0 T ° : :
Measurement of no-load 90% 110% 90% 110%
loss and current at 90%
11 and 110% of rated I(%): measured 0.05 0.52 0.05 0.52 /
(mz‘;ﬁg;sﬂ Po(kW): measured | 73.810 121491 | 73.828 121.695
t: 75°C
Z(%):
Measurement of HV—LV: 24.0 +10% | 24.49 24.49
12 short-circuit impedance | HV—MV: 14.0 +7.5% | 14.13 14.14 PASS
and load loss MV—LV: 8.0 +10% | 8.38 8.36
(routine test) HV—MV:
P (kW): 667.000 +0% | 647.384 647.421
Py (KW): 767.000 +0% | 743.510 743.569
Tests on on-load According to clause 11.7 of Mect the e
13 tap-c_hangers GB/T1094.1-2013 and Fequirements reglizements PASS
(routine test) IEC60076-1:2011
SJIJ-YB004 (1D
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Specified value Measured value
. Conc-
No Test items Standards Before After lusion
(commission requirements) short-circuit test short-circuit test
HV:
Full wave (kV): 950 +3% / 947.12~963.55
Chopped wave (kV): 1050 £3% 1031.13~1060.11
Lightning Neutral point (kV): 400 +3% 397.49~401.37
impulse test MV:
14 (LL LIC, LIN) | Full wave (kV): 430 +3% 479.92~484.93 PASS
(routine test, type | Chopped wave (kV): 530 +3% : 525.63~530.96
test) Neutral point (kV): 325 £3% 321.34~325.91
LV:
Full wave (kV): 200 +3% |/ 197.30~204.20
Chopped wave (kV): 220 +3% 218.28~221.19
Switching
15 “np‘(‘lssg St | Switching wave (KV): 750 £3% | 744.70~76339 | 744.24~76691 PASS
(routine test)
Separate-source
AC withstand HV neutral point: 200kV 60s | 200.0kV 60s |200.0kV 60s
16 voltage test MYV neutral point: 140kV 60s | 140.0kV 60s | 140.0kV 60s | PASS
(AV) LV:85kV  60s 85.0kV 60s |85.0kV 60s
(routine test)
Phase to earth test
Line terminal AC | Test voltage (kV): 73.5 73.5 73.5
17 withstand test | Induced voltage (kV): PASS
(LTAC) 395(HV)/200(MV) 395/200 395/200
(spectal test) Duration (min): 120(f,/f) 0.5 0.5
Frequency (Hz): >50 200 200
SIJJ-YB004
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Specified value Measured value C
. __|Concl-
No | Testitems Standards Before After usion
(commission requirements) short-circuit test short-circuit test
Three-phase applied voltage
0.4Uy/ 3 (kV) 50.8 50.8
Discharge magnitude<50pC | A:<<5;B:<<5;C:<<5 A:<<10;B:<<10;C: <10
Am:<10;Bm:<<10; Am:<10;Bm:<<10;
Cm:<<10 Cm:<10
1.2U/ 3 (kV) 152.4 152.4
Duration (min): | 1 1
A:<<30;B:<30;C: <30 A:<<35;B:<(35;C:<<35
Am:<<40;Bm: <40; Am:<30;Bm:<<30;
Cm:<<40 Cm:<<30
1.58U¢/ 3 (kV) 200.7 200.7
Duration (min): 5 5 5
Induced AC A:<60;B:<60,C:<<60 | A:<<60;B:<<70,C:<<70
withstand Am: <70:Bm:<<70; Am: <60;Bm:<60;
voltage test Cm: <70 Cm:<<60
1g | withpartial | 1.8Uy 3 (kV) 228.6 228.6 PASS
discharge | Duration (min): 0.5 0.5 0.5
measurement | 1.58Uy/./3 (kV) 200.7 200.7
(IVPD) Duration (min): 60 60 60
(routine test) | Discharge magnitude<250pC | A:<<60;B:<<60;C:<\70 A:<<70;B:<<70;C:<<70
Am:<70;Bm:<<70; Am:<60;Bm:<<60;
Cm:<<80 Cm:<<60
1.2U0y/ .3 (kV) 152.4 152.4
Duration (min): 5 1 1
Discharge magnitude<100pC | A:<<30;B:<<30;C:<<40 A:<<30;B:<<30,C:<<30
Am:<<40;Bm:<<40; Am:<<30;Bm:<<30;
Cm:<<50 Cm:<<30
04Uy 3 (kV) 50.8 50.8
Discharge magnitude<50pC | A:<<5;B:<<5;C:<<10 A:<<10;B:<<10;,C: <10
Am:<10;Bm:<10; Am:<10;Bm:<<10;
Cm: <15 Cm:<<10
Frequency (Hz): >50 200
SJJJ-YB004
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. Specified value Measured value Concl-
No Test items Standards Before After usion
(commission requirements) short-circuit test | short-circuit test
Insulating liquid test, | Breakdown voltage (kV): >45 66.4 62.1
measurement of | tang (90°C): <0.5% 0.05% 0.05%
dissolved gasses in | Water content (mg/L): <15 5.6 6.1
19 dlzlaecc}tlr :;:;lr‘;: (f)ri(l)m Provid.ing gas chromatograph PASS
compartment except | 2PALSIS:
diverter switch Hydrogen: <10uL /L See 4.19 See 4.21.4.19
compartment Acetylene: 0
(routine test) Total hydrocarbon: <20uL /L
Measurement of >
20 frequency response Prowdlng frpquency Tesponse See 4.20 See 4.21.4.20 /
characteristics curve
(special test)
Test times of each phase: 3 times 3 times
Duration (s): 0.25£10% HV-LV: 0.254~0.255
HV-MV: 0.258~0.260
The test oscillogram shall be normal.| Without abnormity
Short-circuit The reactance tolerance .of phase The maximum reactance tolerance of
21 withshbas: before and after the test is not more | phase HV-LV: 0.27% PASS
: than 1% HV-MV: 0.41%
(specigiesd) The appearance and out-of-tank Without obvious defects.
inspection does not reveal any
obvious defects.
Routine retests shall be passed after | Routine retests are passed.
short-circuit test.
Measurement of
no-load excitation | Providing no-load excitation
22 characteristics charactergistic curve Seed.22 /
(commission test)
Long-duration Applied voltage (kV): 1.1U; 1.1U;
23 no-load test Duration (h): 12 12 PASS
(special test) Oil without acetylene For gas analysis, see 4.21.4.19
Measurement of
zero-sequence
impedances on Providing zero-sequence
24 t}?ree-phase impedanfes value(s1 ()] See 4.24 /
transformers
(special test)
Measurement of the
25 harmonics ofthe | Providing harmonics of the no-load | Harmonics of the no-load current of /
no-load current current of each phase I;-1io
(commission test)
MEESISTCIEOE Providing radio interference voltage
26 radio interference See 4.26 /
.. level (uV)
(commission test)
SJH-YB004
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Specified value
. Conc-
No Test items Standards Measured value lusion
(commission requirements)
Top oil temperature-rise limits (K): 53 | Top oil temperature-rise: 47.5
Winding temperature-rise limits (K): 60 | HV winding temperature-rise: 53.3
Tempe.rature'-rise MV winding temperature-rise: 54.2
tht I(m'dud]t{li Winding hot-spot temperature-rise LV winding temperature-rise: 56.3
t t o
g7 | CACWENONOTHE | yimits (K): 78 HV winding temperature-rise: 72.5 | PASS
winding hot-spot
temperature-rise) MYV winding temperature-rise: 73.6
(type test) LV winding temperature-rise: 76.1
Temperature-rise limits of tank surface | Temperature-rise of tank surface
and structural parts (K): 75 and structural parts: 61.0
Body:
) . Applied pressure (kPa): 30 30.0
Leak testing with Duration (h): 24 24
. p1:es§ure i No oil leakage or damage No oil leakage or damage
g g g g
28 | liquid-immersed PASS
On-load tap-changer tank:
transformers i
(routine test) Applied pressure (kPa): 30 30.0
Duration (h): 24 24
No oil leakage or damage No oil leakage or damage
Determination of _
CIenmination o qound pressure level Lp, dB(A): <65 | 62
29 sound levels Sound level LuadB(A): <96 85 PASS
(type test) ound power level LyadB(A): <
Applied degree of vacuum (kPa): 0.133
Applied positive pressure (kPa): 100
Elastic deformation of
. tank wall (mm): <25
1 : ;
stlr\:zCh;Itl :s:?o ¢ Elastic deformation of
30 %:lnk tank cover (mm): <30 See 4.30 PASS
(type test) Permanent deformation of
P tank wall (mm): <12
Permanent deformation of
tank cover (mm): <10
No damage
Blank below
SJJI-YB004

(11)




DQJC

China National Center for Quality Supervision and Ne: 21M0728-S
Test Report Quality Sup

Test of Electrical Apparatus Products Total 108 Page 10

4, Test items and results

4.1 Measurement of d.c. insulation resistance windings-to-earth and between windings (routine test)
Test date: Mar. 11, 2021

Relative humidity: 41%; Oil temperature: 14.2°C

HV—MYV, LV and earth 4.25 5.66 8.90 1.33 1.57
MV—HY, LV and earth 4.56 6.18 9.30 1.36 1.50
LV—HYV, MV and earth 5.51 7.21 11.3 1.31 1.57
HV, MV, LV—earth 5.62 7.32 11.6 1.30 1.58
HV, MV—LYV and earth 5.48 7.20 10.8 1.31 1.50
HV—LV 5.25 6.89 10.7 1.31 1.55
MV—LV 4.72 6.15 9.28 1.30 1.51
HV—MV 4.45 5.81 8.93 1.31 1.54

4.2 Check of core and frame insulation for liquid-immersed transformers with core or frame insulation
(routine test) Test date: Mar. 11, 2021
Relative humidity: 41%; Oil temperature: 14.2°C

Measured parts Measured insulation resistance (GQ) Insulation r;gi%a(rggz)c orrected to
Core—earth 2.82 223
Frame—earth 294 2.32
Core—frame 391 3.09

4.3 Measurement of dissipation factor (tand) of the insulation system capacitances (routine test)
Test date: Mar. 11, 2021
Relative humidity: 41%: Oil temperature: 14.2°C

Measured parts Dielectric diszs(i)géﬁ?:nga?(f/(:; corrected to Capacitance (pF)
HV—MYV, LV and earth 0.33 16410
MV—HYV, LV and earth 0.31 30460
LV—HV, MV and earth 0.29 37620

HV, MV, LV—earth 0.29 29250
HV, MV—LYV and earth 0.33 26680
HV—LV 0.28 9280
MV—LV 0.27 17520
HV—MV 0.29 10180

4 4 Determination of capacitances windings-to-earth and between windings (routine test)

Test date: Mar. 11, 2021
See 4.3.

SJ31-YB005 1)
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4.5 Measurement of bushing capacitances and dielectric dissipation factor (tand) (commission test)

Test date: Mar. 11, 2021
Relative humidity: 41%: Oil temperature: 14.2°C

Measured parts
Measured Applied A B C o
contents voltage
202004007 202004006 202004005 202004110
tand(%o) 0.31 0.31 0.32 0.32
10kV
Measured 358.2 357.9 357.9 285.6
capacitance (pF)
Measured parts
Measured Applied Am Bm Cm Oom
contents voltage
202004091 202004093 202004092 202011030
tand(%o) 0.29 0.28 0.28 0.31
10kV
Measured
capacitance (pF) 3125 3102 3114 386.1

SJIJ-YB0OS (11)
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4.6 Check the ratio and polarity of built-in current transformers (routine test)

Test date: Mar. 11, 2021

Insta_l l_a tion Terminals Ratio Polarity
posttions
1S1-182 600.09 .
151-183 800.24 )
A 281-282 600.12 -
251-283 800.20 j
381-382 119.87 )
3S81-3S3 159.93 -
181-1S52 600.12 -
1S1-1S3 799.85 -
. 251282 599.95 -
251-2S3 800.12 -
3S51-3S2 120.05 -
351-3S3 160.18 -
1S1-182 599.85 -
1S1-183 800.12 -
281282 600.35 -
¢ 2S1-283 800.05 -
3S51-352 120.08 -
351-3S3 160.27 -
1S1-182 199.87 -
1S1-1S3 400.11 -
o 1S1-154 600.27 -
281282 200.25 -
251-2S3 399.92 -
281-2584 600.14 -
1S1-182 200.32 -
1S1-183 400.11 -
1S1-1584 599.83 -
Om
281282 200.05 -
281-283 400.32 N
281-2584 600.19 -
SJJJ-YB0OS (1n
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Igi:fff‘;g“ Terminals Ratio Polarity
181-182 1250.6 -
1S1-183 2501.1 -
281-282 1249.2 -
Am
281-283 2500.7 -
3S1-382 1250.2 -
3S1-3S3 2500.2 -
1S1-1S2 1250.4 -
1S1-183 2501.2 -
281-282 1250.2 -
Bm
2S81-283 2500.2 -
3S1-382 1250.3 -
3S1-383 2500.1 -
1S1-182 1249.8 .
1S1-183 2500.1 -
2S1-282 1250.1 -
Cm
2S1-283 2500.4 -
3S1-3S82 1250.4 -
3S1-383 2500.3 -

4.7 Insulation test of auxiliary wiring (AuxW) (routine test)

Test date: Mar. 11, 2021

Relative humidity: 41%: Ambient temperature: 13.7°C; Oil temperature: 14.2°C; Air pressure: 102kPa

Parts of applied voltage Test voltage (kV) Test duration (s) Result
A
B
C
Wiring for current transformer 0
secondary windings A & 60
a4 g m PASS
Bm
Cm
Om
Wiring for auxiliary power Power for on-load
Lo n 2.0 60
and control circuit tap-changer
SJJJ-YB0OOS an
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4.8 Measurement of voltage ratio and check of phase displacement (routine test)

Test date: Mar. 11, 2021

Measured voltage ratio tolerance

HV winding LV winding Tran§foll;mer (%) Connection
Tapping | Voltage | Tapping | Voltage rla tl(l) Y Jab b symbol
position (kV) position (kV) caleulation AB/a BC/be CAlca

1 242.00 6.286 0.04 0.05 0.05

2 239.25 6.214 0.06 0.08 0.09

3 236.50 6.143 0.03 0.07 0.07

4 233.75 6.071 0.03 0.06 0.08

5 231.00 6.000 0.07 0.08 0.08

6 228.25 5.929 0.01 0.01 0.02

7 225.50 5.857 0.02 0.02 0.03

8 22275 5.786 0.01 0.01 0.03

9b 220.00 / 385 5.714 0.03 0.05 0.05 YNdI1

10 217.25 5.643 0.00 0.02 0.02

11 214.50 5.571 -0.03 -0.01 -0.01

12 211.75 5.500 0.04 0.05 0.05

13 209.00 5.429 0.01 0.01 0.01

14 206.25 5.357 -0.06 -0.06 -0.04

15 203.50 5.286 -0.03 -0.03 -0.03

16 200.75 5.214 0.03 0.03 0.03

17 198.00 5.143 0.02 0.02 0.04

MV winding LV winding Transformer Measured Voltaoge ratio tolerance .

s (%) Connection
Tapping | Volt Tapping | Volt ratio by symbol
apping oltage apping ONage | calculation | AmBm/ab | BmCm/be | CmAm/ca Y
position kV) position kV)
/ 121 / 38.5 3.143 0.06 0.06 0.10 ynd11
SJII-YB00S

QY



DQJC

Test Report China National Cent.er for Quality Supervision and Ne: 21M0728-S
Test of Electrical Apparatus Products Total 108 Page 15
HV winding M_V winding T:z;zfif:{)r;xe Measured voltage ratio tolerance (%) Connection
ot | G | g | ofe | coumion | Amiantn | ncmmcn | catcmam | 2/m0o

1 242.00 2.000 0.10 0.05 0.05

2 239.25 1.977 -0.07 -0.07 -0.01

3 236.50 1.954 0.02 0.02 0.02

4 233.75 1.932 -0.04 -0.04 0.01

5 231.00 1.909 0.00 0.00 0.00

6 228.25 1.886 0.03 0.03 0.03

7 225.50 1.864 -0.03 -0.03 -0.03

8 222.75 1.841 -0.05 0.00 0.00

9% 220.00 / 121 1.818 0.05 0.05 0.05 YNyn0
10 217.25 1.795 0.03 0.03 0.03

11 214.50 1.773 -0.04 -0.04 -0.04

12 211.75 1.750 0.00 0.00 0.00

13 209.00 1.727 -0.02 -0.02 -0.02

14 206.25 1.704 -0.03 0.03 0.03

15 203.50 1.681 0.01 0.01 0.01

16 200.75 1.659 -0.01 -0.01 -0.01

17 198.00 1.636 0.04 0.04 0.04

SJJJ-YB0OS 1n
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4.9 Measurement of winding resistance (routine test) Test date: Mar. 11, 2021
Oil temperature: 14.2°C
Measured values (€2) Resistance
Winding Tapping position A~O B~O C-0 unbalance rate
Am~Om Bm~Om Cm~Om (%)
a~b b~c c~a
1 0.1944 0.1942 0.1938 0.31
2 0.1912 0.1910 0.1905 0.37
3 0.1885 0.1883 0.1879 0.32
4 0.1852 0.1850 0.1847 0.27
5 0.1826 0.1824 0.1819 0.38
6 0.1793 0.1791 0.1787 0.34
7 0.1766 0.1764 0.1760 0.34
8 0.1734 0.1732 0.1728 0.35
HV 9b 0.1697 0.1697 0.1696 0.06
10 0.1739 0.1737 0.1733 0.35
11 0.1765 0.1764 0.1760 0.28
12 0.1798 0.1797 0.1792 0.33
13 0.1825 0.1824 0.1819 0.33
14 0.1857 0.1856 0.1852 0.27
15 0.1885 0.1883 0.1878 0.37
16 0.1918 0.1916 0.1910 0.42
17 0.1944 0.1942 0.1937 0.36
MV / 39.11x10° 39.18x107 39.15%107 0.18
LV / 12.29x107 12.33x10° 12.28x10° 0.41

SJJI-YB00S 11
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4.10 Measurement of no-load loss and current (routine test)

Test date: Mar. 12, 2021

Voltage Applied voltage (kV) No-load current No-load loss (kW)
multilple Average value r.m.s. value (A) (%) Measured Corrected
value value
90%Ur 34.641 34.667 1.72 0.05 73.866 73.810
100%Ur 38.510 38523 3.55 0.10 96.158 96.126
110%Ur 42.347 42.353 18.87 0.52 121.508 121.491

Remarks: at 100%Ur, the difference between r.m.s. voltage and average voltage is within 3%.

4.11 Measurement of no-load loss and current at 90% and 110% of rated voltage (routine test)
See 4.10.

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

Test date: Mar. 12, 2021
Oil temperature: 13.3°C

) Short-circuit impedance Load loss Total loss
Applied current (for each phase) (kW) kW)
Tappin 1 Measured - ed
Winding pping voltage HV impedance %) Corrected Corrected
position kV) Q) value value
@ | U =75C =75C | &75C =75C
() I=Ir I=Ir I=Ir I=Ir

1 152.76 | 53.36 16.333 61.73 25.30 212.357 308.483
HV

| 9% 170.15 | 54.03 14.553 49.39 24.49 224.440 320.566
LV

17 191.08 | 54.61 12.541 37.90 23.20 238.974 335.100

1 343.60 | 60.01 21.721 36.50 14.96 562.755 658.881
HV

| 9 350.06 | 55.58 17.270 28.49 14.13 647.384 743.510
MV

17 390.36 | 55.78 15.343 22.70 13.89 759.400 855.526
MV

| / 311.06 | 5432 2.753 5.11 8.38 144.666 240.792
LV

SJIJ-YB006 1
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4.13 Tests on on-load tap-changers (routine test) Test date: Mar. 12, 2021

Operation tests:

a. with the transformer de-energized, eight complete cycles of operation (a cycle of operation goes from one end
of the tapping range to the other, and back again);

b. with the transformer de-energized, and with the auxiliary voltage reduced to 85 % of its rated value, one
complete cycle of operation;

c. with the transformer energized at rated voltage and frequency at no load, one complete cycle of operation;
d. with one winding short-circuited and, as far as practicable, rated current in the tapped winding, 10 cycles of
tap-change operations across the range of two steps on each side from where a coarse or reversing changeover

selector aperates, or otherwise from the middle tapping (the tapchanger will pass 20 times through the
changeover position).

Test result: PASS

4.14 Lightning impulse test (LI, LIC, LIN) (routine test)
The test is not applied before the short-circuit withstand test.

4.15 Switching impulse test (SI) (routine test) Test date: Mar. 13, 2021

Atmospheric conditions of test:

Relative humidity: 50%; Ambient temperature: 13.2°C; Oil temperature: 13.9°C; Air pressure: 102kPa.

Test items and voltage
Withstand terminals Rated withstand voltage (kV)

A,B,C 750

Tapping position
1

Test sequence:

Line terminal
One reduced voltage switching impulse test;
Three rated voltage switching impulse test;

Test records:

T1: wave front time;  Td: peak value;  Tz: duration of over zero;  Upk: peak voltage .

For waveform diagram, see P1o~P;).

Voltage ranges of oscillograms are as below:

Withstand terminals Switching wave

A,B,C 744.70~763.39

SI7I-YBO14 (1)
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Ne: 21M0728-S

Tested terminal: A Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave

. CH--ERBRREY

Upk = 458, 81 k¥
L1926, 81 s
Tz =3046.40 us
T4 <395.60 05

am—RERERE
Tanx--40.87 A&

- ==

CHE--SE R B BRI
Upk =754 86 XY
Tl 22400 vs

5 <1545 80 va

Td ~a02.50 us

| G- B R
By 66, 00 A

- R AR
Upk =-752.34 X¥
1123400 use

Tr <2223, 30 us
Td <378.30 us

- RSB
Tmax= 66.30 4

T Wk = 746,97 k¥

o R
o Bmax- 65 67 A

CHI-E R SRR

71 -226.67 65
Tz =1941. 40 us
Td 359,40 uz
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Tested terminal: B Test polarity: negative Channel 1: voltage wave Channel 2: current wave

. BRI
gk =-455.30 X¥
P M=% s
i Tz 13580 us

i ¥d -<338.00 us

. O RUAEROR
D Dwaxe $9.93 A

. CHE SRR

D vk =784.70 XV
F1 =234.00 vs

| ¥z <4115.00-5a
T 416.50 us

i S L ce-RAhRek
Tmaxe 65,70 A

s et

O-4de el

CHE- SEIRRER M
Upk =-746.94 XV
T =200 us

; Tr =24104 s

i Td 410,40 ur

DO RuRRES
i T 85,96 A

e, SRR
i Upk =-752. 60 k¥

©TI 240,00 us

© Tz -2140.89 us
Td - 412. 00 ux

§ o R
i w6602 A
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Test Report

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

e, CHE--BERYRREE
¢ Bk >-489.96 XV
Y1 =200.39 us
L Twe70R.90 us
i Td ~39080 ux

| o ass
L pwr 38.49 A

pRMENEERE 14k

RIS
Upk =763 39 XV

. CH- B
L Upk =950.35 k¥
: <209, 3% vs
L Ta w2203.80 6
i Td 478,30 es

A L
Fuy-82. 63 A

e, - RERRIEY
PoHpk =-740.40 k¥
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Te Q. 60 us

Td =420. 40 us

P cHE- MR
D baer G 07 A
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4.16 Separate-source AC withstand voltage test (AV) (routine test)

Test date: Mar. 13, 2021

Relative humidity: 57%; Ambient temperature: 13.5°C; Oil temperature: 14.1°C; Alir pressure: 102kPa

Parts of applied voltage Test voltage (kV) Test duration (s) Result
HV neutral point—MYV, LV and earth 220 60
MV neuiral point—HYV, LV and earth 140 60 PASS
LV—HYV, MV and earth 85 60

4.17 Line terminal AC withstand test (LTAC) (special test)
Relative humidity: 50%; Ambient temperature: 14.1°C; Oil temperature: 14.7°C; Air pressure: 101kPa

Test date: Mar. 14,2021

Phase to earth test
Parts of Aeelesvoliage Tnduced voltage (KV)
arts Tapping kV) g Frequency | Test duration
applied position (Hz) ) Result
voltage LV HV MV
a-c 73.5 A | 3950 | Am | 200.0
a-b 2 73.5 B | 395.0 | Bm | 200.0 200 30 PASS
b-c 73.5 C |395.0 | Cm | 200.0
SJJJ-YB006
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4.18 Induced AC withstand voltage test with partial discharge measurement (IVPD) (routine test)

Test date: Mar. 14, 2021

Relative humidity: 50%; Ambient temperature: 14.1°C; Oil temperature: 14.7°C; Air pressure: 101kPa

HV tapping position is 9b, frequency is 200Hz.

Applied voltage Partial discharge magnitude (pC)
Duration
Phase to
Multiple | phase voltage (min) A B C Am Bm Cm
(kV)
0.4UA3 50.8 / <5 <5 <5 <10 <10 <10
1.2UA3 152.4 1 <30 <30 <30 <40 <40 <40
1.58U,A3 200.7 5 <60 <60 <60 <70 <70 <70
1.8UAf3 228.6 0.5 / / / / / /
5 <60 <60 <70 <70 <70 <80
10 <60 <60 <60 <70 <70 <70
15 <60 <60 <60 <60 <70 <70
20 <60 <60 <60 <60 <70 <70
25 <60 <60 <60 <60 <70 <70
30 <60 <60 <60 <60 <70 <70
1.58UAf3 200.7
35 <60 <60 <60 <60 <60 <60
40 <60 <60 <60 <60 <70 <70
45 <60 <60 <60 <60 <70 <70
50 <60 <60 <60 <60 <70 <70
55 <60 <60 <60 <60 <70 <70
60 <60 <60 <60 <60 <70 <70
1.2UA3 152.4 1 <30 <30 <40 <40 <40 <50
0.4U,A3 50.8 / <5 <5 <10 <10 <10 <15

Remarks: Ur=220kV.

SJIJ-YB006
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Relative humidity: 60%¢; Ambient temperature: 18.0°C

4.19 Insulating liquid test, measurement of dissolved gasses in dielectric liquid from each separate oil compartment
except diverter switch compartment (routine test)

Test date: Mar. 11, 2021

Dielectric dissipation factor(90°C)

Breakdown voltage (kV)

Water content (mg/L)

0.05%

66.4

5.6

Gas chromatograph analysis (before all tests)

Test date: Mar. 11, 2021

pL/L
f.
H, co CO, CH, CoH, CH, CH, | drT(:’c:ibon
0 1472 95.61 0.11 0 0 0 0.11

Gas chromatograph analysis (after dielectric tests, before short-circuit test)

Test date: Mar. 14, 2021

p L/L
. . Total
H, Co ) Co, CH, | C?Hﬁ C,H, CH, | hy dr:c:rbon
0 15.63 102.60 013 | 0 0 0 0.13
SIJJ-YB006
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4.20 Measurement of frequency response (special test) Test date: Mar. 19, 2021
The test is carried out at the rated tap of high voltage
HV winding frequency response curves before short-circuit test
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MYV winding frequency response curves before short-circuit
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LV winding frequency response curves before short-circuit
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4.21 Short-circuit withstand test (special test)

4.21.1 HV -LV short-circuit test Test date: Mar. 19, 2021

Single-phase supply should be used, HV neutral point is earthed, and test voltage shall be supplied
between one HV line terminal and the neutral point line terminal connected together. LV is connected by
short-circuit and earthed, MV is open-circuit and MV neutral point is earthed. The test oscillogram shall be

normal. For the test oscillogram, see P35 3.

4.21.1.1 Current calculation of short-circuit test (reference temperature 75C)

. . Symmetrical current value Peak current value of .
Tapping position of phase (A) phase (A) Peak coefficient (K\ﬁ )
1 2082 5601 2.69
9 2319 6238 2.69
17 2642 7107 2.69

4.21.1.2 Current injection of short-circuit test

Measurement of current
Tappin, .
poIs)iIt)iOIgl Applied Symmetrical current | Peak current value of
/phase Voltgge Times value of phase phase Duration .
terminal = Oscillogram No
category Measured %) Measured . (s)
values (A) ° values (A) (%)
The first test 1999 96.01 5523 98.61 0.255 21M0728-S-T001
s ties‘;‘md 2051 98.51 5633 100.57 | 0255 | 21M0728-S-T002
The third test| 1995 95.82 5479 97.82 0.254 21M0728-S-T003
Measurement of reactance
Times Reactance values of phase (£2) Reactance variation of phase (%)
/A A-O 2 N
Before tests 61.704 /
The first test 61.704 0.00
The second 61.735 0.05
test
The third test 61.739 0.06

The maximum reactance variation of phase is 0.06%.

SITI-YBO11 (11
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Measurement of current
Tappin, .
pors)ilzim% Apf)hed Symmetrical current | Peak current value of
voltage Times 1 f oh h .

/phase . value of phase phase Duration Osci
cillogram No

category terminal Measured Measured (s) & -

(1)
values (A) () values (A) (%)
The firsttest | 2267 97.76 6239 100.02 0.254 21M0728-S-T004

The second
test

The third test| 2222 95.82 6149 98.57 0.254 21M0728-S-T006

2229 96.12 6205 99.47 0254 21M0728-S-T005

Measurement of reactance

Times Reactance values of phase (Q) Reactance variation of phase (%)
9b/B B-O
B B
Before tests 49.332 /
The first test 49.398 0.13
N e 49.405 0.15
test
The third test 49.405 0.15

The maximum reactance variation of phase is 0.15%.
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Measurement of current
Tappin, .
pogir‘zioﬁ Applied Symmetrical current | Peak current value of
/phase tvoltggel Times value of phase phase Duration )
category ermina Measured %) Measured . ) Oscillogram No
values (A) ° values (A) (%)
The first test 2566 97.12 7098 98.87 0.255 21M0728-S-T007
Theseeond | 9509 | 9837 | 7176 | 10097 | 0255 | 21M0728-5-T008
The third test 2610 98.79 7179 101.01 0.255 21M0728-S-T009

Measurement of reactance

Fimes Reactance values of phase (Q) Reactance variation of phase (%)
17/C Cc-0
C C
Before tests 37.809 /
The first test 37.866 0.15
jigescand 37.897 0.23
test
The third test 37.910 0.27

The maximum reactance variation of phase is 0.27%.
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Oscillogram
000K || T - 21M0728-S-T001
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Oscillogram
300.0kV [ 21M0728-S-T002
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Oscillogram
5000k 21M0728-5-T003
T Ip(A) 5479
(A) 1995
Abfefhed “\J"l A !“ll ll" A QLA T(ms) 254
i W T
u R TELARAGRLE
T T
Eo s ‘.\ 11'! l',li H |”.J | ll.ll \:‘l | .ll!l Ili-! lr \
IEANEERRIARR
-900.0 kV |
15.0 kKA | |
3 i f\\ AN A
I|',-‘ Ik (1 "K'l;"
I il a;u\! AVATATRNA ARd
LR RN ARER
-15.0 kA
FRS: 1 | 221.0ms. 50.00 ms/div 721.0 ms

SJJJ-YBO15

an



DQJC

Test Report China National Center for Quality Supervision and Ne: 21M0728-S
po Test of Electrical Apparatus Products Total 108 Page 34
Oscillogram
500.0 KV 21M0728-5-T004
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Oscillogram
500.0 KV ‘ ‘ 21M0728-S-T005
P | @ 6205
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Oscillogram
3000 KV 21M0728-S-T006
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Oscillogram
900.0 KV T 21M0728-S-T0O07
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Oscillogram
300.0 kv 21M0728-S-T008
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Oscillogram
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4.21.2 HV-MV short-circuit test

Single-phase supply should be used, HV neutral point is earthed, and test voltage shall be supplied
between one HV line terminal and the neutral point line terminal connected together. MV corresponding phase

is connected by short-circuit and earthed, LV is open-circuit, one point of LV is earthed. The test oscillogram

shall be normal. For the test oscillogram, see Py;_s;.

4.21.2.1 Current calculation of short-circuit test (reference temperature 75°C)

Test date: Mar. 19, 2021

Tapbi . Symmetrical current value Peak current value of .
appmg position of phase ( A) phase ( A) Peak coefficient (K\/E )
1 3336 8974 2.69
9% 3750 10088 2.69
17 4073 10956 2.69
4.21.2.2 Current injection of short-circuit test
Measurement of current
Tappin .
pols)il:ior% égﬁ:geg - Symmetrical current | Peak current value of
imes hie of ph i .
/phase terminal value of phase phase Duration Oscillogram No
category Measured %) Measured . (s)
values (A) ° values (A) (%)
The first test 3270 98.02 8982 100.09 0.259 | 21M0728-S-T010
fibe t:‘t’ond 3189 9550 | 8758 97.59 | 0259 |21M0728-S-T011
The third test 3219 96.49 8796 98.02 0.259 | 21M0728-S-T012
Measurement of reactance
Times Reactance values of phase (QQ) Reactance variation of phase (%)
17A A-O
A A
Before tests 36.392 /
The first test 36.418 0.071
The second 36.429 0.102
test
The third test 36.432 0.110

The maximum reactance variation of phase is 0.11%.

SiIi-YBO11
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Measurement of current
Tappin, .
poIs)ir'Zi oﬁ APIPIICd Symmetrical current | Peak current value of
voltage Times :
/phase cerieal value of phase phase Duration Oscillogram No
category Measured %) Measured . (s)
values (A) ’ values (A) (%)
The first test 3655 9747 10090 100.02 0.260 21M0728-S-T013
Thesecond | 3705 | 9880 | 10124 | 10036 | 0260 | 21M0728-S-T0l4
The third test| 3665 97.73 10164 100.75 0.259 21M0728-S-T015
Measurement of reactance
Times Reactance values of phase (€2) Reactance variation of phase (%)
9b/B B-O
B B
Before tests 28473 /
The first test 28.505 0.11
IR 28.527 0.19
test
The third test 28.537 022

The maximum reactance variation of phase is 0.22%.
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Measurement of current
Tappin, .
pogill)[ioﬁ Applied Symmetrical current | Peak current value of
/phase tvoltggel Times value of phase phase Duration )
category ermma Measured %) Measured ] () Oscillogram No
values (A) ° values (A) (%)
The first test 3909 95.97 10958 100.02 0.259 21M0728-S-T016
The ;‘:f"nd 3969 | 9745 | 10974 | 100.16 | 0259 | 21M0728-S-TO17
The third test| 3909 95.97 10996 100.37 0.258 21M0728-S-T018
Measurement of reactance
Times Reactance values of phase (£2) Reactance variation of phase (%)
17/C Cc-0
C C
Before tests 22.649 /
The first test 22.708 0.26
[agicceoad 22731 0.36
test
The third test 22.741 041

The maximum reactance variation of phase is 0.41%.

4.21.3 The appearance and out-of-tank inspection

The appearance inspection without abnormity, the out-of-tank inspection does not reveal any obvious

distortion and displacement of coil, lead and supporting structures after the short-circuit test and no traces of

discharge are found. For the pictures before and after the short-circuit test, see Pog-99.
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Oscillogram
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Oscillogram
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Oscillogram
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Oscillogram
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Oscillogram
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Oscillogram
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Oscillogram
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4.21.4 Routine retests

4.21.4.1 Measurement of d.c. insulation resistance windings-to-earth and between windings (routine test)
Test date: Mar. 21, 2021
Relative humidity: 52%; Oil temperature: 15.1°C

HV—MYV, LV and earth 4.02 5.22 8.01 1.30 1.53
MV—HY, LV and earth 447 5.97 8.87 1.34 1.49
LV—HYV, MV and earth 5.21 6.89 10.5 1.32 1.52
HV, MV, LV—earth 5.48 7.47 11.3 1.36 1.51
HV, MV—LV and earth 493 6.22 9.59 1.26 1.54
HV—LV 4.72 6.08 9.54 1.29 1.57
MV—LV 445 5.66 9.28 1.27 1.64
HV—MV 4.13 5.41 8.54 1.31 1.58

4.21.4.2 Check of core and frame insulation for liquid-immersed transformers with core or frame insulation
(routine test) Test date: Mar. 21, 2021
Relative humidity: 52%; Oil temperature: 15.1°C

Measured parts Measured insulation resistance (G£2) Insulatiog r;zi%a(rg:;)c orrected to
Core—earth 2.78 228
Frame—earth 2.89 237
Core—frame 3.66 3.00

4.21.4.3 Measurement of dissipation factor (tand) of the insulation system capacitances (routine test)
Test date: Mar. 21, 2021
Relative humidity: 52%; Oil temperature: 15.1°C

Measured parts Dielectric dis,zs{i)eéti?;mfsag;g corrected to Capacitance (pF)
HV—MYV, LV and earth 0.33 16400
MV—HYV, LV and earth 0.33 30470
LV—HV, MV and earth 0.30 37620

HV, MV, LV—earth 0.31 29260
HV, MV—LYV and earth 0.33 26670
HV—LV 0.28 9280
MV—LV 0.28 17510
HV—MV 0.30 10190

421.4 4 Determination of capacitances windings-to-earth and between windings (routine test)

Test date: Mar. 21, 2021
See 4.21.4.3.
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4.21.4.5 Measurement of bushing capacitances and dielectric dissipation factor (tand) (commission test)
Test date: Mar. 21, 2021
Relative humidity: 52%; Oil temperature: 15.1°C

Measured parts
Measured Applied A B c o
contents voltage
202004007 202004006 202004005 202004110
tand(%) 0.32 0.31 0.32 0.33
10kV
Measured 358.1 357.8 357.8 2854
capacitance (pF)
Measured parts
Measured Applied Am Bm Cm om
contents voltage
202004091 202004093 202004092 202011030
tand(%6) 0.29 0.29 0.28 0.30
10kV
Measured o
capacitance (pF) 3124 3102 311.3 386.0
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4214.6 Check the ratio and polarity of built-in current transformers (routine test)

Test date: Mar. 21, 2021

II;S(;[:}E?;;? Terminals Ratio Polarity
1S1-182 600.12 .
1S1-183 800.10 -

A 2S1-282 599.84 -
281-283 799.99 -
381-382 120.12 -
3S1-3S3 160.12 -
1S1-182 599.91 -
1S1-1S3 799.97 -
281-282 600.12 -
> 281-283 800.84 -
381-382 119.95 -
3S1-383 160.25 -
1S1-182 600.07 -
1S1-183 800.24 -
2S1-282 600.05 -
c 251-283 800.71 -
381-382 120.25 -
381-3S3 160.41 -
1S1-182 200.07 -
1S1-1S3 400.01
1S1-154 600.23
© 281-282 199.97
2S1-283 400.37
2S1-2584 600.05 -
1S1-1S82 200.41 -
181-183 400.32
om 1S1-184 599.91
2S1-282 200.11
281-283 400.25
281-284 600.21 -
SJJJ-YBO12 (1)
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Installati . . .
ps():it;;(;n Terminals Ratio Polarity
1S1-1S2 1250.8 -
1S1-183 2502.4 -
281282 1250.7 -
Am
2S81-283 2500.7 -
3S1-382 1250.1 -
3S1-3S3 2499.2 -
1S1-182 1249.7 -
1S1-1S3 2499.8 -
2S1-282 1250.1 -
Bm
281-283 2499.7 -
3S1-3S82 1250.7 -
3S1-3S3 2500.4 -
1S1-182 1249.7 -
1S1-183 2500.2 -
2S1-2S2 1250.3 -
Cm
2S1-283 2500.5 -
3S1-3S82 1250.6 -
3S1-3S3 2500.4 -

4.21.4.7 Insulation test of auxiliary wiring (AuxW) (routine test)

Test date: Mar. 21, 2021

Relative humidity: 52%; Ambient temperature: 14.1°C: Oil temperature: 15.1°C; Air pressure: 101kPa

control circuit

tap-changer

Parts of applied voltage Test voltage (kV) | Test duration (s) Result
A
B
C
Wiring for current tra_nsformer o 25 60
secondary windings Am PASS
Bm
Cm
Om
Wiring for auxiliary power and Power for on-load 20 60

SJJI-YB012
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4.21.4.8 Measurement of voltage ratio and check of phase displacement (routine test)  Test date: Mar. 21, 2021

HV winding LV winding Transformer Measured Volta_oge ratio tolerance .
o b (%) Connection
Tapping | Voltage | Tapping Voltage rla tl? t'y AB/ab BC/ CA/ symbol
position (kV) position (kV) saene a ¢ ca
1 242.00 6.286 0.05 0.07 0.07
2 239.25 6.214 0.08 0.09 0.11
3 236.50 6.143 0.05 0.07 0.07
4 233.75 6.071 0.03 0.06 0.09
5 231.00 6.000 0.08 0.10 0.08
6 228.25 5.929 0.01 0.01 0.02
7 225.50 5.857 0.03 0.03 0.03
3 222.75 5.786 0.01 0.01 0.02
9b 220.00 / 38.5 5.714 0.03 0.05 0.05 YNd11
10 217.25 5.643 0.00 0.02 0.02
11 214.50 5.571 -0.01 0.01 0.01
12 211.75 5.500 0.05 0.05 0.05
13 209.00 5.429 0.01 0.01 0.01
14 206.25 5.357 -0.04 -0.04 -0.02
15 203.50 5.286 -0.03 -0.03 -0.01
16 200.75 5214 0.05 0.03 0.03
17 198.00 5.143 0.04 0.02 0.04
MV winding LV winding Transformer Measured Voltaoge ratio tolerance '
0 b (%) Connection
Tapping | Voltage | Tapping | Voltage ratio by symbol
PP = calculation | AmBm/ab | BmCm/be | CmAm/ca
position &V) position kV)
/ 121 / 38.5 3.143 0.10 0.10 0.10 yndl11
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HV winding MV winding Trra;;fgg;}e Measured voltage ratio tolerance (%) Connection

o |t | e | | it | ABAmin | nciincn | carcman | 7
1 242.00 2.000 0.10 0.10 0.10
2 239.25 1.977 -0.01 -0.01 -0.01
3 236.50 1.954 0.02 0.02 0.02
4 233.75 1.932 -0.04 -0.04 0.01
5 231.00 1.909 0.05 0.05 0.05
6 228.25 1.886 0.03 0.03 0.03
7 225.50 1.864 0.02 0.02 -0.03
8 222.75 1.841 0.00 0.06 0.06

9b 220.00 / 121 1.818 0.05 0.05 0.05 YNyn0
10 217.25 1.795 0.09 0.03 0.03
11 214.50 1.773 -0.10 -0.04 -0.04
12 211.75 1.750 0.00 0.00 0.00
13 209.00 1.727 -0.02 -0.02 -0.02
14 206.25 1.704 0.03 0.03 0.03
15 203.50 1.681 -0.05 0.04 0.01
16 200.75 1.659 -0.01 -0.01 -0.01
17 198.00 1.636 0.04 0.04 0.04
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4.21.4.9 Measurement of winding resistance (routine test) Test date: Mar. 21, 2021
Oil temperature: 15.1°C
Measured values (Q) Resistance
Winding Tapping position A~O B~O C-0 unbalance rate
Am~Om Bm~Om Cm~Om (%)
a~b b~c c~a
1 0.1949 0.1948 0.1942 0.36
2 0.1917 0.1916 0.1910 0.37
3 0.1890 0.1888 0.1884 0.32
4 0.1857 0.1856 0.1852 0.27
5 0.1831 0.1829 0.1824 0.38
6 0.1798 0.1796 0.1792 0.34
7 0.1771 0.1769 0.1765 0.34
8 0.1739 0.1737 0.1733 0.35
HV 9b 0.1702 0.1701 0.1700 0.12
10 0.1744 0.1742 0.1738 0.35
11 0.1770 0.1769 0.1765 0.28
12 0.1803 0.1802 0.1797 0.33
13 0.1830 0.1829 0.1824 0.33
14 0.1862 0.1861 0.1857 0.27
15 0.1890 0.1889 0.1883 0.37
16 0.1923 0.1920 0.1916 0.37
17 0.1949 0.1948 0.1943 0.31
MV / 39.23x10° 39.28x10™ 39.25x107 0.13
LV / 12.32x10° 12.35%x10° 12.28x107 0.57
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4.21.4.10 Measurement of no-load loss and current (routine test) Test date: Mar. 22, 2021

Voltage Applied voltage (kV) No-load current No-load loss (kW)
multilple Average value r.m.s. value A) (%) Measured Corrected
value value
90%U;, 34.646 34.661 1.76 0.05 73.860 73.828
100%U; 38513 38.521 3.56 0.10 96.169 96.148
110%U;, 42355 42.351 18.87 0.52 121.684 121.695

Remarks: at 100%Ur, the difference between r.m.s. voltage and average voltage is within 3%.

4.21.4.11 Measurement of no-load loss and current at 90% and 110% of rated voltage (routine test)
See 4.21.4.10.

4.21.4.12 Measurement of short-circuit impedance and load loss (routine test) Test date: Mar. 22, 2021

Oil temperature: 14.0°C

) Short-circuit impedance Load loss Total loss
Applied current (for each phase) (kW) (kW)
. I Measured .
Winding Tap.p¥ng voltage HV impedance (%) Corrected Corrected
position (kV) Q) value value
(A) (li/lr) +=75C =75C t=75C =75C
° I=Ir I=Ir I=Ir =Ir
— 1 152.75 | 53.35 16.341 61.77 25.31 212.432 308.580
| 9 170.25 | 54.06 14.561 49.38 24.49 224.494 320.642
LV
17 191.01 | 54.59 12.536 37.90 23.20 239.367 335.515
HY 1 340.21 | 59.42 21.519 36.52 14.97 562.8351 658.999
| 9b 35342 | 56.11 17.448 28.51 14.14 647421 743.569
MV
17 390.22 | 55.76 15.333 22.69 13.89 759.836 855.984
MV
| / 300.64 | 52.50 2.653 5.10 8.36 144.865 241.013
LV
SJJJ-YB013 (1)
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4.21.4.13 Tests on on-load tap-changers (routine test) Test date: Mar. 22, 2021
Operation tests:

a. with the transformer de-energized, eight complete cycles of operation (a cycle of operation goes from one end

of the tapping range to the other, and back again);
b. with the transformer de-energized, and with the auxiliary voltage reduced to 85 % of its rated value, one
complete cycle of operation;
¢. with the transformer energized at rated voltage and frequency at no load, one complete cycle of operation;
d. with one winding short-circuited and, as far as practicable, rated current in the tapped winding, 10 cycles of
tap-change operations across the range of two steps on each side from where a coarse or reversing changeover

selector operates, or otherwise from the middle tapping (the tapchanger will pass 20 times through the

changeover position).

Test result: PASS
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4.21.4.14 Lightning impulse test (LI, LIC, LIN) (routine test, type test)

Atmospheric conditions of test:

Relative humidity: 29%; Ambient temperature: 13.4°C; Oil temperature: 14.3°C; Air pressure: 101kPa.

Test items and voltage

Test date: Mar. 22, 2021

Rated withstand voltage (kV)
Withstand terminals Tapping position
Lightning full wave Lightning chopped wave
A,B,C 950 1050 A:1; B:9b; C:17
0] 400 / 1
Am, Bm, Cm 480 530 /
Om 325 / /
a,b,c 200 220 /

Test sequence:

Line terminal

One negative reduced level full wave impulse;

One negative rated level full wave impulse;

One negative reduced level chopped impulse;

Two negative rated level chopped impulse;

Two negative rated level full wave impulse.

Neutral point:

One negative reduced level full wave impulse;

Three negative rated level full wave impulse.

Test records:

T1: wave front time, T2: time to half peak value, Tc: chopped wave time, Upk: peak voltage.

For waveform diagram, see Pg;~P7;.

Voltage ranges of oscillograms are as below:

Withstand terminals Full wave (kV) Chopped wave (kV)
A,B,C 947.12~963.55 1031.13~1060.11
0 397.49~401.37 /
Am, Bm, Cm 479.92~484.93 525.63~530.96
Om 321.34~32591 /
a,b,c 197.30~204.20 218.28~221.19
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Tested terminal: A Test polarity: negative Channel 1: voltage wave Channel 2: current wave
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| ¥ Tmxs 565,83 A

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

S
Y
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Channel 1: voltage wave Channel 2: current wave
. o5 . Y
Bk 502,54 kY T oUph 94712 X¥
T rL34 ws © O TL=R43ws
,,,,,,,, T2 =43 38 us T T2l us
i CHE-FEUREERTE % CR— O BRERE
f dmaxc-329.02 A

FH S ERER e
BLER vl e Eo WAy
H—B¥k 33
Upk =808 32 k¥ Upk = 103113 kY
1 =137 vs T1vL 42 v
T =5.73 ws Te =181 s
BO%-10. 78 3 } KO%=10. B3
| —— =—— S ST 1 T - ERRRE : < S . - - REREEE
3 i Jwx- 345,66 A l. fa | noy. 606,46 A
Y |
L, At
1./
A
...... e I e 1) N —t=
y i
| B A = il
| - T TR B4 et
1y fd hY ke ? L G
r, CHU-RE I
i Upk = 105L85 KV gk 048 62 kY
P OTE L6 us T1 =136 us
i Te BTl us T2 =43. 21 us
D OROR1L04
— e L. - RORRRE R ERRE
lmuz-8723.42 A

Tnx H76. D A&

¢ oo-RuaRes
Tany- 625 84 &

SJJI-YBO15

(11



DQJC

China National Center for Quality Supervision and Ne: 21M0728-S
Test Report :
Test of Electrical Apparatus Products Total 108 Page 65
Tested terminal: O Test polarity: negative Channel 1: voltage wave Channel 2: current wave

e
12y
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Tested terminal: Am

Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave

i
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Tested terminal: Bm  Test polarity: negative Channel 1: voltage wave Channel 2: current wave
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Tested terminal: Cm

Test polarity: negative Channel 1: voltage wave

Channel 2: current wave
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Tested terminal: Om

Test polarity: negative Channel 1: voltage wave

bt willy
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“
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D S e

Channel 2: current wave
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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

Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave
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Tested terminal: ¢ Test polarity: negative Channel 1: voltage wave Channel 2: current wave
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4.21.4.15 Switching impulse test (SI) (routine test)

Atmospheric conditions of test:

Test date: Mar. 22,2021

Relative humidity: 29%; Ambient temperature: 13.4°C; Oil temperature: 14.3°C; Air pressure: 101kPa.

Test items and voltage

Withstand terminals Rated withstand voltage (kV)

Tapping position

A,B,C 750

1

Test sequence:

Line terminal
One reduced voltage switching impulse test;

Three rated voltage switching impulse test;

Test records:

T1: wave front time;  Td: peak value;  Tz: duration of over zero;  Upk: peak voltage .

For waveform diagram, see P74~P.

Voltage ranges of oscillograms. are as below:

Withstand terminals Switching wave

AB,C 737.44~753.30
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Tested terminal: A Test polarity: negative

Channel 1: voltage wave
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Channel 2: current wave
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Tested terminal: B 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
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4.21.4.16 Separate-source AC withstand voltage test (AV) (routine test) Test date: Mar. 23, 2021
Relative humidity: 40%; Ambient temperature: 12.7°C; Oil temperature: 13.5°C; Air pressure: 102kPa
Parts of applied voltage Test voltage (kV) Test duration (s) Result
HV neutral point—MYV, LV and earth 200 60
MV neutral point—HYV, LV and earth 140 60 PASS
LV—HYV, MV and earth 85 60
4.21.4.17 Line terminal AC withstand test (LTAC) (special test) Test date: Mar. 23,2021
Relative humidity: 37%; Ambient temperature: 13.3°C; Oil temperature: 13.7°C; Air pressure: 102kPa
Phase to earth test
Applied voltage
V
Parts. of Tapping kV) induced poraee iy Frequency | Test duration
applied osition (Hz) ) Result
voltage | P LV HV MV
a-c 73.5 A | 3950 | Am | 2000
a-b 2 73.5 B 395.0 | Bm | 200.0 200 30 PASS
b-c 73.5 C 395.0 | Cm | 200.0
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4.21.4.18 Induced AC withstand voltage test with partial discharge measurement (IVPD) (routine test)
Test date: Mar. 23,2021
Relative humidity: 37%; Ambient temperature: 13.3°C; Oil temperature: 13.7°C; Air pressure: 102kPa
HYV tapping position is 9b, frequency is 200Hz.

Applied voltage . Partial discharge magnitude (pC)
Phase fo Duration
Multiple | phase voltage (min) A B C Am Bm Cm
kV)
0.4UA3 50.8 / <10 <5 <6 <8 <10 <9
1.2UA[3 1524 | <35 <29 <27 <32 <39 <32
1.58U,Af3 200.7 5 <60 <47 <42 <45 <50 <48
1.8UA3 228.6 0.5 / [ / / / /
5 <70 <70 <70 <60 <60 <60
10 <70 <70 <70 <60 <60 <60
15 <60 <60 <60 <60 <60 <60
20 <60 <60 <60 <60 <60 <60
25 <60 <60 <60 <60 <60 <60
30 <60 <60 <60 <60 <60 <60
1.58U/A3 200.7
35 <60 <60 <60 <60 <60 <60
40 <60 <60 <60 <60 <60 <60
45 <60 <60 <60 <60 <60 <60
50 <60 <60 <60 <60 <60 <60
55 <60 <60 <60 <60 <60 <60
60 <60 <60 <60 <60 <60 <60
1.2UA3 1524 1 <30 <30 <30 <30 <30 <30
0.4UA[3 50.8 / <10 <10 <10 <10 <10 <10

Remarks: Ur=220kV.
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compartment except diverter switch compartment (routine test)

Relative humidity: 47 % ; Ambient temperature: 17.9°C

421.4.19 Insulating liquid test, measurement of dissolved gasses in dielectric liquid from each separate oil

Test date: Mar. 21, 2021

Dielectric dissipation factor(90°C)

Breakdown voltage (kV)

Water content (mg/L)

0.05%

62.1

6.1

Gas chromatograph analysis (after short-circuit test, before dielectric retest)

Test date: Mar. 21, 2021

ul/L
Total
H, CO CO, CH,4 C,Hq C,H, C,H, hydrocarbon
0 17.37 109.23 0.15 0 0 0 0.15

Gas chromatograph analysis (after dielectric retest, before long-duration no-load test) Test date: Mar. 23, 2021

uL/L
Total

H, CcO CO, CH, C,Hg C,Hy CH, hvdrocarbon
0 20.26 123.14 0.17 0 0 0 0.17

Gas chromatograph analysis (after long-duration no-load test, before temperature-rise test)Test date: Mar. 24, 2021

uL/L
Total
H, Cco CO; CH, CoHs CoH, CoH, hydrocarbon
0 22.45 132.46 0.19 0 0 0 0.19
Gas chromatograph analysis (after all tests) Test date: Mar. 27, 2021
uL/L
' Total
H, CO CO, CH, C,Hs C.H, C,H, hydrocarbon
0 2543 147.26 0.21 0 0 0 0.21
SJIJ-YBO13
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4.21.4.20 Measurement of frequency response (special test) Test date: Mar. 19, 2021
The test is carried out at the rated tap of high voltage
HV winding frequency response curves after short-circuit test
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MV winding frequency response curves after short-circuit test
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LV winding frequency response curves after short-circuit test
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4.22 Measurement of no-load excitation characteristics (commission test)

Test date: Mar. 13, 2021

Voltage Effective voltage (kV) Average voltage (kV) Current (A)
0.1U;, 3.857 3.852 0.423
0.2U; 7.712 7.701 0.559
0.3U; T 11.553 11.549 0.662
0.4U; 15410 15.405 0.747
0.5U; 19.258 19.255 0.875
0.6U; 23.110 23.109 0.932
0.7U; 26.949 26.944 1.158
0.8U; 30.811 30.801 1.366
0.9U, 34.661 34.646 1.755
0.95U, 36.571 36.578 2.122
1.0U; 38.521 38.513 3.557
1.05U; 40.424 40.422 5.524
1.1U; 42.353 42.356 8.3_46 o .

Remarks: U=38.5kV.

Current (A)

No-load excitation characteristic curve

10 20

30 40
Voltage (kV)

50
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4.23 Long-duration no-load test (special test) Test date: from Mar. 23, 2021 to Mar. 24, 2021

Test with 1.1 times rated voltage applied on LV side for 12h. No C,H, is found in oil and the content of total
hydrocarbon has no obvious variation before and after the test. For gas chromatograph analysis data, see 4.21.4.19.

Voltage (kV)
Duration (h) Current (A) No-load loss (kW)
Effective value Average value
1 42.437 42.412 17.628 d 122.812
2 42.562 42.515 17.636 122.315
3 42.968 42.863 17.647 123.256
4 42.637 42.542 17.528 122.364
5 42774 42.739 17.645 122.939
6 42.693 42.656’_ 17.843 122.826
7 42.996 42.554 17.845 122.733
8 42.988 42.799 17.937 122.735
i 9 42.369 42.949 17.732 122.157
10 42 453 42.241 17.694 122.371
11 42.431 42211 17.736 122.159
12 42.647 42.592 17.063 122.963

4.24 Measurement of zero-sequence impedances on three-phase transformers (special test)
Test date: Mar. 12, 2021

Connection | Power supply Open-circuit Short-circuit | Applied current | Measured | Impedance
symbol terminal terminal terminal _A) voltage (V) (®)
35, ¢, Am, B, / 231.7 41322 | 5350
Cm, Om
ABC-O A B C
a,b,c R T 2417 2465.2 30.67
YNyn0d11
B,C,0 . . .
Am, Bm, Cm a,b,c,A,B,C, / 386.3 619.7 4.813
—Om
a,b,c A B CO 392.7 355.8 2.718
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4.25 Measurement of the harmonics of the no-load current (commission test) Test date: Mar. 22, 2021
CH-A THD =22.18 CH-B THD =27.89 CH-C THD =25.49
No | | r
In(A) In/11(%) In(A) In/11(%) In(A) /I1(%)

01 4.288 100.00 3.111 100.00 3.275 100.00
02 0.02 0.53 0.04 1.35 0.02 0.66
03 0.11 2.54 0.21 6.74 0.18 544
04 0.06 1.47 0.08 2.47 0.08 2.47
05 0.90 21.08 0.80 25.80 0.77 23.60
06 0.15 346 0.10 2415 0.10 -2.92
07 0.18 4.17 0.12 3.95 0.19 5.67
08 0.05 1.05 0.03 0.84 0.02 : 0.71
09 0.03 0.73 0.05 1.63 0.03 0.83
10 0.01 0.13 0.02 0.56 0.01 0.40
11 0.09 2.04 0.10 3.06 0.07 2.27
12 0.04 1.02 0.06 1.93 0.06 1.98
13 0.05 1.07 0.06 1.95 0.04 1.16
14 0.03 0.60 0.08 2.47 0.05 1.54
15 0.02 0.57 0.04 1.16 0.03 0.89
16 0.02 0.55 0.06 2.07 0.03 0.83
17 0.02 0.47 0.02 0.49 0.02 0.47
18 0.00 0.07 | 0.02 0.63 0.01 0.33
19 0.01 0.14 0.01 0.47 0.00 _0.05
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4.26 Measurement of radio interference (commission test)

Atmospheric conditions of test:
Relative humidity:30%; Ambient temperature: 13.7°C; Air pressure: 102kPa.

Test date: Mar. 23, 2021

Background: 3.4(pV); Test frequency: 1(MHz); B;(dB)=20.1; B2(dB)=23.6;

Circuit attenuation coefficient B¢c=B,-B=3.5(dB);

300
Resistance network attenuation coefficient B, =20log /e % _21.58.

Test voltage (kV) Measured interference level (uV)
No Required Measured Duration A B c
values (kV) values (kV) (min)
i 1.1xUL/ 3 160.0 5 472.1 473.0 472.6
2 0.3xU./ 5 43.6 DECIeRsecy 411 39.8 402
steps
3 1.1xU/ 3 160.0 1 466.7 472.1 477.5
4 1.0xU/ 3 145.5 247.7 250.6 250.6
5 0.9xUL/ 3 130.9 134.6 136.1 136.1
6 0.8xU/ 3 116.4 96.4 97.5 96.4
7 0.7xU4/ 3 101.8 Decreased by 76.6 77.4 77.4
8 0.6xUn/ V3 87.3 steps 61.5 62.2 63.0
9 0.5xUL/ 3 72.7 53.6 54.2 54.8
10 0.4xUy/ 3 58.2 46.1 46.7 472
11 0.3xUy/ 3 43.6 39.7 40.2 40.6
I ]

See the diagram of curves on Psr-s9.
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450.0
400.0
350.0
300.0

Measurement of radio interference curve A

500.0 —

250.0

200.0

150.0

Interference level (LV)

100.0 -

50.0

0.0

160.0 145.5 130.9 1164 101.8 87.3 72.7

Applied voltage (kV)

58.2 43.6
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Measurement of radio interference curve B

500.0 — —
450.0
400.0
350.0
300.0
250.0
200.0
150.0
100.0
50.0
0.0

Interference level (uV)

160.0 1455 1308 1164 1018 87.3 727 58.2 43.6
Applied voltage (kV)
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600.0
500.0 ‘

400.0

Measurement of radio interference curve C

300.0

2000 +—

100.0

Interference level (uV)

0.0

160.0 1455 1309 1164 1018 87.3 72.7

Applied voltage (kV)

58.2 43.6
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4.27 Temperature-rise test (including calculation of the winding hot-spot temperature-rise) (type test)
Test date:

The method of temperature rise is the equivalent test in short-circuit connection. The tapping position is 17,

Test duration is 11h and of which the stabilization time is 3h.

Measurement of top oil temperature rise: HV is supplying power. MV is connected by short-circuit, it is

required to apply 855.984kW of total loss and 855.687kW is actually applied during testing.

Measurement of HV and MVwindings temperature-rise: test duration is 1h, 699.82A current is required and

700.56A is actually applied on HV side during testing.

Measurement of LV winding temperature-rise: the HV supplies power, LV is short-circuited, test duration is

1h. 349.91A current is required and 351.46A is actually applied on HV side during testing.

Measured data

Mar. 24, 2021

Top oil temperature-rise

and average oil Measurement of average temperature-rise windings to oil Ambient .
. temperature ('C)
temperature-Tise
Tob oil Average| Total loss | Current Aveioen
P oil | injectior/ |injection/ . Average oil verag Measurement
temper- . Cold resistance winding Total
tempera- specified | rated temperature of cold
ature Q) C temperature | loss .
(C) uﬂlre total loss | current §9)) (C) resistance
(C) (%) (%) | _ _—
HY | 03911 | Athemstht 4o 4 | py | 693
639 | 489 | 9996 | 100.10 T s e -
MV | 0.07862 jeencol| 458 | MV | 70.2
| cooling curve 16.4 15.1
At the instant ) '
/ / )| 100as | v | 1232 [ofpowerotr| M2 | o f s
° X10° [ At the end of 403 L
‘ | cooling curve | '
Calculations of temperature-rise
Top oil temperature-rise (K) | 47.5
HV 533
Winding temperature-rise (K) MV 54.2
LV 56.3
HV 72.5
1
Winding hot-spot temperature-rise (K) MV 73.6
LV 76.1
tructural parts highest hot-spot 61.0
temperature-rise of tank (K) )

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

winding hot-spot factor is 1.2.

SJ1J-YB007
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Winding temperature curve
Average winding temperature data
A HYV windi .
verage HV winding 69.3°C
temperature
Average temperature of HV winding at the instant of power off is 69.31°C
?0 T T T T
; : : o Valid winding temperature
. - N Extrapolated winding temperature
55 L. . ... Nl .............. ‘. ............. ‘ ........ Average liquid temperature |

Average winding temperature /C

Time/min

25 30

SJ1J-YB0O8
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70

b5

Average winding temperature /C

40

Winding temperature curve

Average winding temperature data

Average MV winding
temperature

70.2°C

Average temperature of MV winding at the instant of power off is 70.22°C

O Valid winding temperature
Extrapolated winding temperature

Average liquid temperature

Time/min

25 30

SJJJ-YB0OOS
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Winding temperature curve

Average winding temperature data
Average LV winding 65.5°C
temperature J

Average temperature of LV winding at the instant of power off is 65.47°C

70 T T T T T
: g . O Valid winding temperature
Extrapolated winding temperature
B 5 ) . . Average liquid temperature

Average winding temperature /C

A0 ; i i i :

Time/min

SIJI-YB008 (11)
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Thermograph of tank surface and structural parts temperature-rise

SJJJ-YB0OS

(11)



DQIC

Test Report

China National Center for Quality Supervision and
Test of Electrical Apparatus Products

Ne: 21M0728-S
Total 108 Page 95

4.28 Leak testing with pressure for liquid-immersed transformers (routine test)
Test date: from Mar. 25, 2021 to Mar. 27, 2021

Parts of applied | Applied pressure Residual .
Test mithod voltage (kPa) pressure (kPa) Duration (h) Result
' Body 300 24 295 No oil leakage or
Static pressure damage
method On-load No oil leakage or
tap-changer tank 30.0 24 296 damage

Remarks: the product is a general tank.

SJ1J-YB007
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Equation:

4.29 Determination of sound levels (type test)

Lwamw=39+18lg —bZ=81 .83dB(A)
. Sp
where: Sr—the rated power is 240MVA;
Sp—the reference power is IMVA.
Because Lya v is less 14.2dB (A) than limit value 96.0dB (A) of assured sound power level, according to
standard requirement, it need not to measure load current sound level.

4.29.1 Rough estimation of the load current sound power level

Test environment

Test date: Mar. 24, 2021

4.29.2 Measurement of sound pressure level and calculation of sound power level

The transformer is rated excitation; the prescribed contour shall be spaced 0.3m away from the principal
radiating surface, the distance between measured points is 0.97m, the number of measured points is 76, the height
of measured point 1 is 1.27m and point 2 is 2.53m.

The total area of The average The amount of Distance from .
) . N . The area of the Environmetal
the surface of acoustic acoustic the principal moad i, correction K
the test room absorption absorption A | radiating surface surface S (m?) (SB)
Sv (m2) coefficient a {rnz) (m)
24650.0 0.15 | 3697.5 0.3 174.2 0.8
Measured values (dB)
Average of Average A weichted d
Status background noise noise value A weighted sound pressure level welg el solun power
of of  leve
cooling Before After the | transformer | 7 _ 0.1 Aq 0.1 pn Lwa = Lp A +101e(S/S )
device | the test test i Lpa =101g(107#% —10775) =K
pAO
/ 352 354 63.2 62 85

. — N
Remarks: L 5 o : the uncorrected average A-weighted sound pressure level; L, =10 lg(-;—I z 10 e )
i=1

Ly, : the lower of the two calculated average A weighted background noise pressure level.
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4.30 Mechanical strength test of tank (type test)

Test date: Mar. 25, 2021

Test method Applied pressure (kPa) Duration (min)
Positive pressure 100 5
Degree of vacuum 0.133 5
_ Measured point
I Tank wail Tank cover
Measured items i
HV side LV side Left | Right | \ri4dle of length
i | | side side
Left |Middle | Right | Left |Middle | Right |Middle Middle| Left MiddleI Right
Initial distance | 50 | 200 | 200 | 150 | 150 | 152 | 160 | 165 | 90 | 92 | 95
(mm) | X _
Distance after
pressure | 195 195 194 144 144 145 152 160 87 89 92
g | injection (mm) | | s .
2 Distance
a without 200 199 199 149 149 150 159 163 90 91 94
2 | pressure (mm) T - L ——
'% Elastic
¥} deformation 5 5 6 6 6 7 8 3 3 3
(mm) SR | s » | B |
Permanent
deformation 0 | 1 1 1 2 i 0 1 1
(mm) |
Initial distance | 514 | 519 | 215 | 180 | 180 | 180 | 80 | 90 | 95 | 95 | 92
(mm) . | = [ 1 :
Distance after
£ pressure 215 216 220 184 185 184 83 92 97 98 95
S | injection (mm) | e | S | — | M ) (I
g Distance
e without 210 215 218 180 184 181 80 90 95 96 93
3 | pressure (mm I I ] g
%’0 Elastic
A | deformation 5 6 5 4 5 4 3 2 3 3
_(mm) I o | S—
Permanent
deformation 0 5 3 0 4 1 0 0 1 1
| (mm) B I |l
Result ! No damage

Remarks: 1. the product is a general tank.

2. the described left and right sides of test point are viewed from HV side.

3. the left, middle and right test points of HV and LV side are obtained from the 1/2 height in vertical

direction, 1/4,1/2 and 3/4 position respectively in horizontal direction.

SJ1J-YB007

(11)



DQIC

China National Center for Quality Supervision and Ne: 21M0728-S

Test Report _
Test of Electrical Apparatus Products Total 108 Page 98

HV side before short-circuit:
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HYV side after short-circuit:
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Instruments used in the tests
No Test items Name & type of instrument Number & validity Accuracy level
Measurement of d.c.
1 insulation resistance
windings-to-earth and
between windings ..
Check of core and frame | .gtal mega-ohmmeter | 15013 5091 0405 /
: . F1550C
insulation for
2 liquid-immersed
transformers with core or
frame insulation
Measurement of
3 dissipation factor (tand) of
the insulation system
capacitances Capacitance:
Measurement of bushing | Movable insulation diagnostic +0 3051_ dot0 3' F
4 capacitances and dielectric and analysis system ER19-008 2021-03-19 In d° £50. 'p
dissipation factor (tand) MIDAS2880 ! ugtance.
Determination of +0.5%rdg+0.5mH
5 capacitances
windings-to-earth and
between windings
Measurement of winding DC resistance tester o
6 . o JYR(50C) ER16-032 2021-08-20 0.2%+0.2uQ
Measigeit of voltage Transformer ratio tester
7 ratio and check of phase BBC6638 RI15-032 2021-04-06 /
displacement
Check of the ratio and . . .
. 1 %0.29
8 polarity of built-in current i fpnctlon ransformeg RI15-012 2022-02-21 ratio: £0 20/0
ratio tester  YTB phase: 0.2
transformers
9 Measurement of short-circuit
impedance and load loss
10 Measurement of no-load loss
and current Transf st
ransformer loss test system
Measurement of no-load 749-1573  2022-02-02 /
i1 loss and current at 90% TMS580-200-4000
and110% of rated voltage
12 Tests on on-load
tap-changers
Insulation test of auxiliary | Powerfrequency withstand
13 wiring voltage tester  PFT-SC 745-102  2021-10-22 /
Assemblies testing equipment
of impulse voltage generator 750-027 2021-04-29 /
14 Switching impulse test 7200kV/1620k]J
Weakly damped capacitance . 0
voltage divider RZF-6500 750-027-3  2021-04-29 /
Power-frequency partial
15 S‘:}Il) atratz-so?trce A;C " discharge-free test power 745-076  2021-04-28 /
withstand vottage tes supply 2400k VA/8000kV
Line terminal AC Transformer loss test system
16 withstand test TVS580-200-4000 749-1573 - 2022-02-02 /
SJJI-YBO17 (11
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Instruments used in the tests
No Test items Name & type of instrument Number & validity Accuracy level
Induced AC withstand Transformer loss test system ) s
17 | voltage test with TMS580-200-4000 749-1573  2022-02-02 /
partial discharge Partial discharge tester
measurement DDX9121b 745077 2022-01-22 /
High precision full-automatic
o capacitance, inductance and ) +0.2%rdg+0.01pF
Insulating liquid test, | dielectric loss measuring bridge ER18-003  2021-07-21 +0.5%rdg+1x107
measurement of 2840-Combi
dissolved gasses in  |Automatic dielectric strength tester]
18 dielectric liquid from NRNY-1004 ER18:005 202112402 +3%
each separate oil +3ug (water for 10ug
compartment exCept | Mojsture analyzer CA-200 | CA02-002 2021-04-14 © _l,},}})go‘r’ruglc’{;‘r"?wlzti?
fverter switc for Img or above)
compartment Gas chromatogram analyzer
72908 749-1732 2022-11-15 /
Transformer loss test system
TMS580-200-4000 749-1573  2022-02-02 /
Thermocouple Type T TT33-305 2021-04-02 /
DC V0.01%,
. . . A+0.11%
Data acquisition/switch unit TT11-101 2021-04-02 AC V5.25%,
34970A A+1.5%
19 | Temperature-rise test T+1°C Q+0.81%
DC resistance tester  JYR(50C) | ER16-019 2021-12-22 0.2%+0.2u0
DC resistance tester  JYR(50C) | ER16-032 2021-08-20 0.2%+0.2pQ
Electronic stopwatch TA228 | HT15-025 2021-05-31 /
Infrared thermal camera
TIS55 TT14-024 2021-07-01 /
Leak testing with
pressure for Intelligent pressure transmitter ’ e
20| jiquid-immersed SY-PGD101-2.5MPa-GH | [10/-039 2022-02-04 /
transformers
Intelligent pressure transmitter
5y | Mechanical strength | SY-PGD101-2.5MPa-GH FP§7-039  2022-02-04 /
test of tank Steel tapeline 1805032 2021-04-15 /
Measurement of the
22 harmonics of the
no-load current
Measurement of Transformer loss test system
Zero-sequence TMS580-200-4000 749-1573  2022-02-02 /
23 impedances on
three-phase
transformers
SIJI-YBO17
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Instruments used in the tests
No Test items Name & type of instrument Number & validity Accuracy level
Transformer loss test system
TMS580-200-4000 749-1573  2022-02-02 /
Determination of Sound level meter 2250 SP01-030 2021-10-12 /
24 '
sound levels Sound level calibrator SP01-029 2021-07-20 /
Steel tapeline LS05-032 2021-04-15 /
Measurement of | Transformer winding deformation
25 frequency response tester FRAX99 ER16-021  2022-03-04 /
Data collection 1-GEN16T-2 EI56-019 2021-12-20 /
LCR automatic tester
UC2860XD ER16-063 2021-07-29 /
Voltage transformer
TEMP-1000HU EH112-001 2023-10-22 /
Voltage transformer VEOS525 EH111-001 2022-09-24 /
Short-circuit
26 withstand test Voltage transformer VEOS525 EH111-002 2022-09-24 /
Voltage transformer VEOS525 EH111-003 2022-09-24 /
Current divider FET1-30/2.5 EI30-016 2021-10-28 /
Current divider FLT1-30/2.5 EI30-017 2021-10-28 /
Current divider FLT1-30/2.5 EI30-018 2021-10-28 /
Measurement of
dissipation factor
27 (tand) of the
insulation system
capacitances
Measurement of
bushing . . . . Capacitance:
capacitances and Movable insulation diagnostic and +0 35/’0 o0 30F
28 diclectric analysis system ER19-008 2022-03-04 nctnon
dissipation factor MIDAS2880 +0.5%rdg+0.5mH
(tand)
Determination of
capacitances
29 | windings-to-earth
and between
windings
SJ1-YBO17
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Instruments used in the tests
No Test items Name & type of instrument Number & validity Accuracy level
Assemblies testing equipment of
impulse voltage generator 750-027 2021-04-29 /
7200k V/1620kJ
Weakly damped capacitance
Lightning impulse voltage divider RZF-6500 7500273 2021-04-29 /
30 : : .
test Assemblies testing equipment of
impulse voltage generator 750-028 2022-10-14 /
1500kV/270kJ
Weakly damped capacitance Pory 10
voltage divider RZF-1500 750-028-2  2022-10-14 /
Long-duration
31
no-load fest Transformer loss test system
Measuremept pf TMS580-200-4000 749-1573  2022-02-02 /
32 no-load excitation
characteristics
Transformer loss test system
TMS580-200-4000 749-1573  2022-02-02 /
M t of Electromagnetic interference
33 o measurement receiver RP10-005 2021-11-19 /
radio interferenc ZN3950C
Standard signal generator
ZNT060A RI02-003 2021-04-08 /
The remainder of this page is intentionally left blank.
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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.
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