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JIANGSU XIN TEBIAN Test
Client SCIENCE & TECHNOLOGY
T test
CO.,.LTD. category Tpetes
JIANGSU XIN TEBIAN Date of
Manufacturer SCIENCE & TECHNOLOGY sample Nov.10,2023
CO.,LTD. receiving
Name of On-load tap changing rectifier Type of
sample transfromer sample ZHSFT-12000/35
: Original
Address of ¢ tYNo.Si&;Fangs};}:V S number or
manufacturer| ST oon Y2Ngshe own ,£hangjlagang date of 2112005.2
g1y's production
From Nov.23,2023 Number of
Date of test To Jan.26,2024 sample 1 set
GB/T 1094.1—2013
GB/T 1094.2—2013
GB/T 1094.3—2017
GB/T 1094.5—2008
GB/T 1094.10—2022
Routine test - GB/T 18494.1—2014
Test items | Type test standards | IEC 60076-1:2011
Short-circuit withstand test IEC 60076-2:2011
IEC 60076-3:2013+AMD1:2018
IEC 60076-5:2006
IEC 60076-10:2016
IEC 61378-1:2011
Commission requirements
The test results of routine test,type test and short-circuit withstand test of the on-load
tap changing rectifier transfromer (type: ZHSFT-12000/35) are in accordance with test
standards and commission requirements. The sample has passed the above tests.
Test
conclusion
Signing and issuing dal]::
Note: the conclusion is valid only for the inspected and tested sample.
Remarks |/

=z
Compiled by: ;::/))té; Proofread by: 'z]éi_ Checked by:/'%"\/\\ ) }?;‘IApproved by: W

SJJJ-YBO0O1 (1D
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1. Sample parameters

Rated power: 12000kVA

Rated voltage: 35/4x0.626kV

Rated current: 198.0/4x2769A

Rated frequency: 50Hz

Number of phases: 3

Tapping ranges: /

Connection symbol: Ya0,Zd11y0

Cooling method: ONAF

Class of insulation and heat-resistant: A

Insulation level: HV UnvLVLIC/AC 40.5/200/220/85kV

Lv Um/AC <1.1/5kV

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—2022  Power transformers—Part 10: Determination of sound levels

GB/T 18494.1—2014  Converter transformers—Part 1: Transformers for industrial applications

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+AMDI1:2018 Power transformers — Part 3: Insulation levels, dielectvic 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

IEC 61378-1:2011  Converter transformers—~Part 1: Transformers for industrial applications

Commission requirements

3.Sample description
The on-load tap changing rectifier transfromer is for outdoor use, and the structure of the coil is rotundate

concentric type coil .External photos of the sample have been attached.

S1JJ-YB002 (11
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Photos of the sample
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Summary of test results
Specified value Measured value
. Concl-
No Test items Standards Before After o
{commission requirements) short-circuit test short-circuit test
Measurement of d.c.
insulation resistance | Providing value of insulation
between each winding | resistance(GQ)
I to earth and between | Providing absorption ratio: g el Sec 4.18.4.1 /
windings (Rso/Ry5)
(routine test) 3
Check of core and
frame insulation for
liquid-immersed Providing dielectric dissipation
2 || anstormers with core | Factor s i See 4.2 See 4.18.4.2 /
or frame insulation
(routine test)
Determination of
capacitances
3 | windings-to-earth and | Providing value of capacitance See 4.3 Sec 4.18.4.3 /
between windings
(routine test)
Voltage ratio tolerance of
Measurement of principal tapping: obtaining the
voltage ratio and lower of the following values
4 check of phase between £0.5% of declared ratio | See 4.4 Sec 4.18.4.4 PASS
displacement and +1/10 of the actual
(routine test) percentage impedance
Connection symbol: Ya0,Zd11y0
Measurement of Maximum resistance unbalance
5 winding resistance* | rate See 4.5 See 4.18.4.5 PASS
(routine test) Line resistance: <1%
Check of the ratio and
polarity of built-in | Providing measured value of
6 current transformers | ratio andgpolarity relation See 4.6 SE 184G /
(routine test)
. secondary windings of current
Insulation testof | (- SV 605 25KV 60s | 25KV 60s
7 auxiliary wiring ) PASS
(routine test) On-load tap-changer:
2.0kV 60s 2kV 60s 2kV 60s
HV:85kV 60s 85kV 60s | 85kV 60s
Insulation test of LV 1:5kV 60s 5kV 60s 5kvV 60s
8 auxiliary wiring LV 2:5kV 60s 5kV 60s 5kV 60s | PASS
(routine test) LV 3:5kV 60s 513Y% 60s | Skv 60s
LV 4:5kV 60s S5kV 60s S5kV 60s
Induced voltage ? Ic)ip heg Voitage(lle)%gr ;62(5)2 ,176232
9 withstand test nduced vo tage(kV): : ' PASS
(routine test) Duration(s):120(f,/f) 30 30
Frequency (Hz)>50 200 200
*: According to client’s clarification, LV resistance unbalance rate exceeding the specified value is caused by lead
structure.
SJJI-YB004 (1
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Specified value Measured value
. Concl-
No Test items Standards Before After usfon
(commission requirements) short-circuit test short-circuit test
Measurement of
10 no-load loss and | Ip(%): measured 0.75 0.76 /
current Po(kW): measured 16.2965 16.4480
(routine test)
Measurement of
no-load loss and 90% 110%
t 0
11| cwentatd0% s measured 043 156 /
rated voltage
(type test) Po(kW): measured 11.9373  24.4995
LI;I/\I/_ t.75C
Measurement of LV2, Z(%): measured 7.18 7.18
hort-circuit c )
= V3 Pr(kW): measured 129.3658 122.3286
12 | impedance and ) /
load loss Lvd | P e(kW): measured 145.6623 138.7766
(routine test) | ., qle impedance Z¢(%): measured | 5.693 5.045
Bundle factor k: measured | 0.79 0.70
13 T(:Zt;_gﬁla?lz:gad According to clause 11.7 of | Meet the Meet the PASS
(routine test) GB/T1094.1-2013 requirements requirements
Breakdown voltage(kV): >40 535 50.9
... .. | tan 8 (90°C): <1.0% 0.43% 0.49%
Insulating liquid —
test Providing gas chromatograph
14 (routine analysis: PASS
type test,) Hydrogen: <30uL /L See 4.14
Acetylene: 0
Total hydrocarbon: <20ulL /L
SJJJ-YB004 (11)
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Specified value Concl-
No Test items Standards Measured value usion
(commission requirements)
Body:
. . Applied pressure (kPa): 30 30.0
Lea‘:etesmg":‘th Duration (h): 24 2% PASS
s e = No oil leakage or damage No oil leakage or damage
15 | liquid-immersed =
transformers gn-llqaccll tap-chan;(gleczlr)te)ml;.o 30.0
. pplied pressure (kPa): .
(routine test) | 1y 'ation (h): 24 24 PASS
No oil leakage or damage No oil leakage or damage
Top oil temperature-rise limit (K):60 | Top oil temperature-rise: 35.6
] Winding temperature-rise limit (K):65 | HV winding temperature-rise: 51.4
16 Tempe;:sutlre-rlse LV1 winding temperature-rise: 50.9 PASS
(type test) LV2 winding temperature-rise: 51.6
LV3 winding temperature-rise: 49.7
LV4 winding temperature-rise: 43.0
Determination of — .
17 sound levels Sound pressure level L , dB(A): 55 PASS
(type test) Sound power level Ly dB(A): <78 74
Test times of each phase: 3 times 3 times
Duration (s): 0.25+10% 0.256~0.256
The test oscillogram shall be normal. | Without abnormity
Short-circuit The reactance variation in phase before | The maximum reactance variation in
18 | withstand test | and after the test is not more than 2%. | phase is 0.23%. PASS
(special test) The outside and 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.
Lightning | £y ave (kv):200 £3% | 197.84~201.32
19 impulse test . PASS
(type test) Chopped wave (kV):220 +3% | 218.78~222.94
measurement of
the power taken
20 by the fan Providing measured value See 4.20 /
motors
(type test)

Remarks:alblcl side is LV1,a2b2c2 side is LV2,a3b3c3 side is LV3 and a4b4c4 side is LV4.

Blank below

SJJI-YB004
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4. Test items and results

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

Test date: Nov. 23, 2023
Relative humidity: 27%; Oil temperature: 19.8°C

Measured part R,5(GQ) Rep(GQ) Abs(og’;/ilg‘;;atio
HV-LV1,LV2,I.V3 IV4 and earth 24.7 35.4 1.43
LV1-HV,LV2,LV3,LV4 and carth 10.2 157 1.54
LV2- HV,LV1,LV3,LV4 and earth 17.9 24.2 1.35
LV3- HV,LV1,LV2,LV4 and earth 13.5 192 1.42

LV4- HV,LV1, LV2,LV3 and earth 13.0 18.8 1.45
HV and LV1,LV2,LV3,LV4- earth 51.1 68.7 134

4.2 Measurement of dissipation factor (tand) of the insulation system capacitances (routine test)
Test date: Nov. 23, 2023

Dielectric dissipation sieckigdissipsion .
Measured part factor tan3(%) factor tan8° corrected Capacitance(pF)
to 20°C (%)
HV-LV1,LV2,LV3,LV4 and earth 0.48 0.48 4826
LVI-HV,LV2,L.V3,LV4 and earth 0.35 0.35 9305
LV2- HV,LV1,LV3,1.V4 and earth 0.33 0.33 8845
LV3- HV,LV1,LV2,LV4 and earth 0.36 0.36 9673
LV4- HV,LVI1, LV2,LV3 and earth 0.39 0.39 8716
HV and LV1,LV2,1.V3 LV4- earth 0.34 0.34 15628

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

See 4.2.

Test date: Jan. 04, 2024

SJIJ-YB005
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4.5 Measurement of voltage ratio and check of phase displacement (routine test) Test date: Nov. 23, 2023
I—%V winding LYI winding Tra;l:tsif)o;r;er Measured voltage ratio tolerance (%) Connection
3;255:25 Vgit\z;)ge ggg Ellgf V(Olit\;;f;’,e calculation AB/albl BC/blcl CA/clal Sybol
1 0.6260 55.911 0.06 0.21 0.09
2 0.6209 56.370 0.08 0.19 0.13
3 0.6158 56.837 0.10 0.21 0.13
4 0.6106 57.321 0.08 0.22 0.13
5 0.6055 57.803 0.08 0.25 0.14
6 0.6004 58.294 0.08 0.24 0.18
7 0.5952 58.804 0.10 0.25 0.15
8 35.000 / 0.5901 59.312 0.14 0.24 0.15 Ydil
9 0.5850 59.829 0.15 0.25 0.18
10 0.5798 60.366 0.15 0.26 0.17
11 0.5747 60.901 0.15 0.28 0.19
12 0.5696 61.447 0.16 0.30 0.19
13 0.5644 62.013 0.18 0.28 0.20
14 0.5592 62.589 0.16 0.29 0.20
15 0.5540 63.177 0.15 0.27 0.21

SJJI-YBO0O0S (11)
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HV winding LV2 winding Transformer Measured voltage ratio tolerance (%) Connection

Tapping | Voltage | Tapping| Voltage ratio b'y symbol
position V) position | (kV) calculation AB/a2b2 BC/b2c2 CA/c2a2

1 0.6260 55.911 -0.21 -0.10 -0.15

2 0.6209 56.370 -0.20 -0.10 -0.13

3 0.6158 56.837 -0.18 -0.09 -0.12

4 0.6106 57.321 -0.20 -0.08 -0.18

5 0.6055 57.803 -0.17 -0.08 -0.11

6 0.6004 58.294 -0.16 -0.06 -0.10

7 0.5952 58.804 -0.16 -0.07 -0.10

8 35.000 / 0.5901 59.312 -0.15 -0.05 -0.09 Yy0

9 0.5850 59.829 -0.14 -0.04 -0.07

10 0.5798 60.366 -0.15 -0.03 -0.08

11 0.5747 60.901 -0.12 -0.03 -0.07

12 0.5696 61.447 -0.11 -0.00 -0.05

13 0.5644 62.013 -0.11 -0.01 -0.05

14 0.5592 62.589 -0.11 -0.02 -0.06

15 0.5540 63.177 -0.12 -0.02 -0.06

SJIJ-YBO0OS (1
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HV winding LY3 winding Tre;:tsilz)olr)r;er Measured voltage ratio tolerance (%) Connection
gzi’ s Vgitc.)ge gsfft’i‘gf Vgif})ge calculation | AB/a3b3 | BCM3e3 | CAfe3a3 | SYmbol

1 0.6260 55.911 0.05 0.14 0.10

2 0.6209 56.370 0.07 0.15 0.09

3 0.6158 56.837 0.08 0.17 0.09

4 0.6106 57.321 0.07 0.17 0.10

5 0.6055 57.803 0.08 0.17 0.12

6 0.6004 58.294 0.10 0.19 0.13

7 0.5952 58.804 0.08 0.19 0.14

8 35.000 / 0.5901 59.312 0.11 0.20 0.14 Ydil

9 0.5850 59.829 0.13 0.22 0.15

10 0.5798 60.366 0.10 0.22 0.16

11 0.5747 60.901 0.15 0.22 0.16

12 0.5696 61.447 0.17 0.23 0.18

13 0.5644 62.013 0.15 0.23 0.17

14 0.5592 62.589 0.15 0.22 0.18

15 0.5540 63.177 0.15 0.23 0.17

SJIJ-YBO005 (1)
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FfV winding LY4 winding Trarlztsiio}zr;ler Measured voltage ratio tolerance (%) Connection
;{:ﬂgﬁ Vz’lltf})ge gg‘s’iﬁ’i‘gf V("lg‘/‘.;ge calculation | AB/adb4 | BC/bdcd | CAlcdas | Symbol

1 0.6260 55.911 -0.20 -0.18 -0.17

2 0.6209 56.370 -0.20 -0.16 -0.16

3 0.6158 56.837 -0.18 -0.15 -0.14

4 0.6106 57.321 -0.18 -0.16 -0.14

5 0.6055 57.803 -0.18 -0.14 -0.13

6 0.6004 58.294 -0.16 -0.13 -0.11

7 0.5952 58.804 -0.16 -0.13 -0.12

8 35.000 / 0.5901 59.312 -0.15 -0.12 -0.10 Yy0
9 0.5850 59.829 -0.13 -0.10 -0.09

10 0.5798 60.366 -0.14 -0.11 -0.10

11 0.5747 60.901 -0.13 -0.09 -0.08
12 0.5696 61.447 -0.12 -0.07 -0.07
13 0.5644 62.013 -0.12 -0.08 -0.07
14 0.5592 62.589 -0.12 -0.08 -0.07
15 0.5540 63.177 -0.13 -0.08 -0.08

S1JJ-YBO005 (11)
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4.5 Measurement of winding resistance (routine test) Test date: Nov. 23, 2023
Oil temperature:19.8°C
Measured resistance (Q)
A~B B~C C~A Resistance
Winding Tapping position al~bl bl~cl cl~al unbalance rate
a2~b2 b2~c2 c2~a2 (%)
a3~b3 b3~c3 c3~a3
ad~b4 b4~c4 c4d~a4
1 0.7210 0.7200 0.7217 0.24
2 0.7154 0.7140 0.7157 0.24
3 0.7098 0.7085 0.7101 0.23
4 0.7042 0.7030 0.7044 0.20
5 0.6986 0.6974 0.6989 0.21
6 0.6930 0.6917 0.6931 0.20
7 0.6870 0.6859 0.6873 0.20
HV 8 0.6782 0.6772 0.6786 0.21
9 0.6867 0.6855 0.6868 0.19
10 0.6925 0.6914 0.6927 0.19
11 0.6984 0.6972 0.6984 0.17
12 0.7039 0.7030 0.7042 0.17
13 0.7090 0.7089 0.7100 0.16
14 0.7142 0.7147 0.7157 0.21
15 0.7219 0.7206 0.7213 0.18
1.1032x107 1.1186x107 1.1045x10° 1.39
1.1105x10° 1.0975x107 1.1089x107 1.18
LV /
1.1100x10° 1.1222x107 1.0978x107 2.20
1.0992x107 1.0902x107 1.1136x10° 2.13

SJ1J-YBO005 (11)
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4.6 Check of the ratio and polarity of built-in current transformers(routine test)

Test date: Jan. 04, 2024

Tested windings Connecting terminal Ratio Polarity

1S1-181 61.56 -

A
1S1-182 61.73 -
251-282 58.83 =

B
251-282 61.46 %
381-3S2 59.79 g

C
3S51-382 61.23 -

4.7 Insulation test of auxiliary wiring (routine test)
Relative humidity: 28%; Ambient temperature: 13.5°C; Air pressure: 102.7kPa

Test

date: Jan. 04, 2024

control circuits

] Test voltage Test duration
Parts of applied voltage (kV) (s) Result
A 2.5 60
PASS
C 2.5 60
Wring for auxiliary power and OmloadiEpzchanger 5 60

SJII-YBO0O05

(11)
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4.8 Applied voltage test (routine test)

Relative humidity:27%;Ambient temperature: 20.4°C; Oil temperature:18.5°C;Air pressure: 102.8kPa

Test date: Nov. 23, 2023

Parts of applied voltage Test voltage (kV) Test duration (s) Result
HV-LV1,LV2,LV3,LV4 and earth 85 60
LV1-HV,LV2,LV31V4 and earth 5 60
LV2- HV,LV1,LV3,LV4 and earth 5 60 PASS
LV3- HV,LV1,EV2 1 V4 and earth 5 60
LV4- HV,LV1, LV2,LV3 and earth 5 60

4.9 Induced voltage withstand test (routine test)

Relative humidity:27%;Ambient temperature: 20.4°C; Oil temperature:18.5°C;Air pressure: 102.8kPa

Test date: Nov. 23, 2023

Applied voltage | Induced voltage
Tapping (kV) &V) Induced Frequency Test duration
osition multiple (Hz) (s) R
P LV HV whp
1 1.252 70.0 2 200 30 PASS

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

Test date: Nov. 24, 2023

Voltage Applied voltage (kV) No-load current No-load loss (kW)
multiple Average value r.m.s. value (A) (%) casured et
value value
90%Ur 0.5636 0.5642 47.95 0.43 11.950 11.9373
100%Ur 0.6258 0.6267 83.04 0.75 16.320 16.2965
110%Ur 0.6900 0.6917 173.0 1.56 24.560 24.4995

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 (type test)

See 4.10.

SJIJ-YB006
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4.12 Measurement of short-circuit impedance and load loss (routine test) Test date: Nov. 24, 2023
Oil temperature:18.5°C
ATl HCHTTeT Short-circuit impedance | Loadloss | Total loss
PP ) (for each phase) (kW) (kW)
~ Measured | Measured HV
Winding ggggllgl% voltage load loss | impedance (%) Cc:,r;lel;:éed C(iglelféed
1/Ix kV) (kW) (©2)
(A) (%) =75C t=75C =75C t=75C
I=Ir I=Ir I=Ir I=Ir
HlV 1 10590 | 53.50 1.340 32.130 7.33 7.18 129.3658 145.6623
Rg 8 | 9991 | 5354 | 1406 | 28.693 8.14 7.52 117.8579 | 134.0544
%\\//i’ 15 94.37 53.87 1.528 32.629 9.37 8.12 125.8292 142.1257
1 29.41 59.43 0.8106 8.151 15.97 15.64 / /
HV
| 8 31.02 66.50 | 0.9560 9.552 17.86 16.49 / /
LV1
15 26.63 60.80 0.9384 8.568 20.31 17.61 / /
1 31.13 62.91 0.8824 9.467 16.42 16.08 / /
HV
| 8 26.86 57.58 | 0.8441 8.029 18.19 16.80 / /
Lv2
15 27.38 62.52 | 0.9931 9.417 20.99 18.20 / /
1 30.94 62.52 0.8082 8.237 15.14 14.83 / /
HV
| 8 29.84 | 6397 | 0.8712 9.804 16.96 15.66 / /
LV3
15 26.73 61.04 | 0.8932 7.838 19.37 16.79 / /
1 32.58 65.83 0.8780 9.069 15.62 15.30 / /
HV
| 3 29.04 62.24 0.8773 7.646 17.51 16.17 / /
Lv4
15 27.33 62.39 0.9415 8.183 19.97 17.31 / /
Bundle short-circuit impedance
. Applied current Bundle 1;11 pedance Bundle factor k
Windin Tapping I Measured (%)
£ position (A) voltage (V) =75C =75C
I=Ir I=Ir
LVi
| / 173.83 0.4954 5.69 0.79
LV2,1V3.1.V4

SIJI-YB006 (11)
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4.13 Tests on on-load tap-changers (routine test)

Operation tests:
end of the tapping range to the other, and back again)

complete cycle of operation;

through the changeover position).

Test result: PASS

4.14 Insulating liquid test (routine test, type test)

>

Relative humidity:31%;Ambient temperature: 20.7°C

a. with the transformer de-energized, eight complete cycles of operation (a cycle of operation goes from one
b. with the transformer de-energized, and with the auxiliary voltage reduced to 85 % of its rated value, one

¢. 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

Test date: Jan. 04, 2024

Test date: Nov. 23, 2023

Dielectric dissipation factor (90°C)

Breakdown voltage (kV)

0.43%

53.5

Gas chromatograph analysis (before temperature-rise test)

Test date:Nov. 23, 2023

pL/L
Total
H, CO CO, CH, C:He CoHy CoHy hydrocarbon
0.00 4.38 255.41 1.10 0.00 0.00 0.00 1.10
Gas chromatograph analysis (after temperature-rise test) Test date:Dec. 21, 2023
pl/L
Total
H, Cco CO, CHy C,Hg CH, CH, Rudocastion
0.39 6.99 305.42 1.29 0.00 0.00 0.00 1.29
SJJJ-YB006
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4.15 Leak testing with pressure for liquid-immersed transformers (routine test)
Test date: from Jan. 09, 2024 to Jan. 11, 2024

Parts of applied Applied pressure . Residual pressure
Test method oltas (kPa) Duration (h) (kPa)
No oil leakage or
Static pressure Body 300 24 damage
method On-load tap-changer No oil leakage or
30.0 24
tank damage

Remarks: the tank of product is general structure.. No leakage or damage is found before tightness test.

SJ1I-YB007
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4.14 Temperature-rise test (type test) Test date: from Dec.19,2023 to Dec.20,2023

The method of temperature rise is the equivalent test in short-circuit connection. The tapping position is 1.
Test duration is 7h of which the stabilization time is 3h.

Measurement of top oil temperature-rise: it is required to apply 145.6623kW of total loss and 144.851kW is
actually applied during testing.

Measurement of winding temperature-rise: 198.0A current is required and 213.60A is actually applied during

testing.

Measured data

Top oil temperature-rise and . S ) Ambient
aviEraBs oil temberatrS-Hse Measurement of average temperature-rise windings to oil temperature ('C)
.. |Average| Total loss | Current
Top oil . nE r e h Average |
temper- |, oil injection/ | injection/ Cold resistance Average oil winding | Total Measurement
emper-| specified rated temperature of cold
ature Q) . temperature | loss .
(C) ature | total loss | current (T (C) resistance
(€) (%) (%)
By | 07210 [AtHeistant o5 5 | gy | gg )
of shutdown
1.1032
LV1 <10° LV1 | 87.6
656 | 51.0 | 99.44 | 107.88 11105 30.1 19.8
s x10” | At the end of] 590 V2 | ee4
V3 1;1110(-)30 cooling curve v3 | 862
1.0992
Lv4 <107 LV4 | 78.6
Calculations of temperature-rise
Top oil temperature-rise (K) 35.6
HY 514
LV1 50.9
Winding temperature-rise (K) Lv2 51.6
LV3 49.7
Lv4 43.0
Remarks: the calculated results of temperature-rise are the corrected values under specified total loss and rated

current.

SIJI-YB007 (11)
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Test Report

Winding temperature curve

Average winding temperature data

Average HV winding temperature 88.2C

Average temperature of HV winding at the instant of shutdown is 88.2°C

90 T T T T T T T T T
: : : ) Valid winding temperature

a5 k<N _______ " _______ : e ________ ‘ _______ e Extrapolated winding temperature |
Average liquid temperature

Average winding temperature/C

M. SRy AR
0 .

Time/min
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Test Report

Winding temperature curve

Average winding temperature data

Average LV1 winding temperature 87.6C

Average temperature of LV1 winding at the instant of shutdown is 87.6°C

QD | T T T T T T T T
. : : : O Valid winding temperature
a5 kN ........ . ........ ........ ........ ....... == Extrapolated winding temperature .
: Average liquid temperature

Average winding temperature/'C

Time/min
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Test Report

Winding temperature curve

Average winding temperature data

Average LV2 winding temperature 88.4C

Average temperature of LV2 winding at the instant of shutdown is 88.4°C
90 T T T T T T T T T

2 valid winding temperature

= E xtrapolated winding temperature

a5 LN ........ ........ ........ .......

Average liquid temperature

Average winding temperature/°C

50 i f i E : : i : ;
0

Time/min
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Winding temperature curve

Average winding temperature data

Average LV3 winding temperature 86.2C

Average temperature of LV3 winding at the instant of shutdown is 86.2°C

90 : ! ! T ! J T T T
: : : S > Valid winding temperature

85 LS _______ ; ________ _________ _______ . | — Extrapolated winding temperature
. Average liquid temperature

Average winding temperature/'C

gl T | GNP
o

Time/min
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Average winding temperature/"C

Winding temperature curve

Average winding temperature data

Average LV4 winding temperature 78.6C

Average temperature of LV4 winding at the instant of shutdown is 78.6°C

T

BD T T T ! T T T T

75 EeoaiNg ........ ........ ......... ........ .......

{3 Valid winding temperature
e Extrapolated winding temperature

Average liquid temperature

Time/min

sl i . gl
0 4 9 10
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Equation:

4.17 Determination of sound levels (type test)

Sr
Lwamn=39+ 18lg —=58.42dB(A)
Sp

where: Sr—the rated power is 12MVA,;
Sp—the reference power is IMVA.
Because Lwavis less 19.58dB (A) than limit value 78dB (A) of assured sound power level, according to standard
requirement, it does not need to measure load current sound power level.

4.17.1 Rough estimation of the load current sound power level

Test environment

Test date: Jan.09,2024

4.17.2 Measurement of sound pressure level and calculation of sound power level
The transformer is excited at rated conditions. The prescribed contour shall be spaced 1.0m away from the
principal radiating surface. Walk-around measurement is adopted in the test with 1/3 octave band. The height
of the measured point is 1.12m.

The total area of The average The amount of Distance from .
; . i The area of the Environmental
the surface of acoustic acoustic the principal measurement correction K
the test room absorption absorption A | radiating surface surface S (m?) (dB)
Sv (m?) coefficient o (mz) (m)
3293.2 0.2 658.6 1.0 87.2 1.8
Measured value (dB)
Average of Average
Status background noise nmse;}/alue A weighted sound pressure level A weighted sound power
of level
cooling | Before After transforme | ___ 0.1L 4 0.1L,, 7
device | thetest | the test Lpa =101g(107™* 107 )~K Lwa =Lps +101g(8/5,)
LpA 0
AF 32.7 33.0 56.8 55 74

Remarks: L, : the uncorrected average A-weighted sound pressure level; Loao =101g(

1S 0.IL
— » 10
w2107

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

SJIJ-YBO009
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4.17.3 Values of frequency spectrum during the test

Octave band (Hz) Initial 7 sed (dB) Final 7 bgd (dB) LPAO (dB)
50 14.3 13.5 16.8
63 12.7 16.1 153
80 18.6 21.8 21.3
100 235 18.1 33.6
125 17.1 15.8 24.5
160 16.8 19.1 51.6
200 18.2 16.3 452
250 19.3 183 53.1
315 14.1 21.2 37.6
400 20.6 14.9 443
500 19.3 22.8 42.5
630 20.7 15.1 36.1
800 19.2 14.6 33.8

1000 23.1 18.2 43.1
1250 22.8 19.7 40.7
1600 18.3 233 28.4
2000 19.5 21.5 243
2500 20.1 14.2 19.6
3150 17.2 19.9 212
4000 14.9 21.2 233
5000 15.3 18.6 20.8
6300 14.1 223 17.1
8000 12.8 16.3 24.2
10000 12.1 14.2 16.9

Remarks: for the diagram of pressure spectrum see Pyg.

SJIJ-YB009 (11)
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4.18 Short-circuit withstand test (special test)

Single-phase supply should be used, and test voltage shall be supplied between line terminal and the other
two line terminals connected together. The test oscillogram shall be normal. For the test oscillogram, see Pjq.35.

The percentages of peak current and symmetrical current are the ratio of measured current to calculated current.

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

Test date: Jan. 18,2024

. . Symmetrical short-circuit Peak current value of .
Tapping position current value of phase phase (A) Peak coefficient (K2 )
1 2480 5707 2.301
8 2255 5263 2.334
15 1985 4594 2.315
4.18.2 Current injection of short-circuit test
. Measurement of current
Tapping . -
position / Applied _ Symmetrical current | Peak current value of
phase voltage | Times value of phase phase Duration .
GtEgory terminal Measured ] Measured ] (s) Oscillogram No
value (A) (%) value (A) (%)
T":ienfg“ 2396 96.60 5651 99.02 0256 | 23M1279-S-T001
Thi;i‘;"“d 2415 97.39 5704 99.95 0256 | 23M1279-S-T002
Thgrgae”d 2384 | 96.13 5645 98.92 0256 | 23M1279-S-T003
Measurement of reactance
Times Reactance values of phase (Q) Reactance variation of phase (%)
1/A A-BC
A B C A B C
Before 7.223 7.141 7.177 / / /
tests
The first 7.233 7.152 7.190 0.14 0.15 0.18
time
The second| ;5 7.153 7.190 0.15 0.17 0.18
fime
The third | )5 7.154 7.190 0.18 0.18 0.18
time

The maximum reactance variation of phase is 0.18%.

SJJJ-YBO11
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. Measurement of current
Tapping . -
position / Applied Symmetrical current | Peak current value of
phase voltggel Times value of phase phase Duration _
Sitegory termina Measured ; Measured i ) Oscillogram No
value (A) (%) value (A) ()
Tl:fﬂfg“ 2162 | 95.86 5151 | 97.88 0.256 23M1279-S-T004
Thiisli‘é"nd 2158 95.71 5167 98.18 0.256 23M1279-S-T005
Thgntl}:rd 202 | 97.65 5260 | 99.93 0.256 23M1279-8-T006
Measurement of reactance
Times Reactance values of phase (Q) Reactance variation of phase (%)
&8/B B-CA
A B C A B C
Before 8.058 7.964 8.004 / / /
tests
The first 8.076 7.978 8.020 0.22 0.18 0.20
time
The second| ¢ 75 7.978 8.020 0.21 0.18 0.20
time
Tht?r;frd 8.074 7.977 8.020 0.20 0.16 0.20

The maximum reactance variation of phase is 0.22%.

SIJJ-YBO11
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. Measurement of current
Tapping . .
position / Applied Symmetrical current | Peak current value of
phase volte_lgel Times value of phase phase Duration .
Ritegary termina Measured . Measured . ) Oscillogram No
value (A) (%) value (A) (%)
T}:ierrimt 1951 98.28 4612 100.39 0.256 23M1279-S-T007
Th"'ﬁsf;"“d 1917 96.60 4548 99.00 0.256 23M1279-S-T008
Th:i’nf:rd 1912 | 9632 | 4542 | 9887 | 0256 | 23MI1279-S-T009
Measurement of reactance
Times Reactance values of phase (Q) Reactance variation of phase (%)
I5/C |} C-AB A B C A B C
ST 9.231 9.131 9.172 / / /
tests
Thefirst | 949 9.151 9.188 0.20 0.22 0.17
time
The second| ¢ 5, 9.149 9.188 0.22 0.20 0.17
time
Thethird | 4,5, 9.149 9.187 0.23 0.20 0.16
time

4.18.3 Outside and out-of-tank inspection

The maximum reactance variation of phase is 0.23%.

Test date: Jan.12,2024 and Jan.26,2024
The outside inspection indicates no anomalies. 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 Psyss.
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Oscillogram
- 23M1279-S-T001

150.0 kv
120.0 k

90.0 k - —

60.0 k

M/\/\M“MM;n”,n,“,_f\f\ﬂf\ﬂﬂﬂ
o ( | VT

i |
| VYUY
S U/ \U/ TRVATRVATRVATATATATRVAY VI \vl \vl \VI \UJ | UU

L

-60.0 k

-90.0 k

-120.0 k

-150.0 kV
10.0 kA

8.0k

i /A\/‘ i) { A
D UL AR L)
[RTHRIRVARTINRYATATIY

U A TRV VA VT

-6.0k

-8.0k

-10.0 kA
HiEHS: 1 500.0 ms 600.0 ms 700.0 ms 800.0 ms 900.0 ms

Tapbin The first peak value of phase The value of phase symmetrical
bE SI:E B ng/ Applied asymmetrical current (A) short-circuit current (A) Duration
phase VOlt?ge measured value/ measured value/ )
category terminal |\ feasured value (A) calculated value [Measured value (A)| calculated value
(%) (%)
17A A-BC 5651 99.02 2396 96.60 0.256
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Oscillogram

~ 23M1279-S-T002

1500V ||

120.0 k

90.0 k 11—

60.0 k 1

[ TR i

u 0.0

| |
-30.0 k U U j U U o v ' = v o o . . V \/ v v v

-60.0 k

-90.0 k —

-120.0 k ; —

-150.0 kV
10.0 kA

-8.0k -

-10.0 kA
L HHi%S: 1 |Dms 500.0 ms 550.0 ms 600.0 ms 650.0 ms 700.0 ms 750.0 ms 800.0 ms 850.0 ms

Tappin The first peak value of phase The value of phase symmetrical
BB SI:,S ong/ Applied asymmetrical current (A) short-circuit current (A) Duration
phase voltgge measured value/ measured value/ )
category terminal Measured value (A) calculated value |[Measured value (A)| calculated value
(%) (%)
1/A A-BC 5704 99.95 2415 97.39 0.256
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Oscillogram
o - - - 23M1279-S-T003
150.0 kV
120.0k
90.0 k
60.0 k -
30.0k\/\[\'q’(\ A F—h . nﬁ/\/\(\ﬂﬂ
o oo U LA A AT AR AT T
s VRV I RVAVAVAVARVAVAVAVA/RVAVAVAVAIAIAY
TV IR
-60.0 k
-90.0 k
-120.0 k
-150.0 kv
10.0 kA
8.0k
6.0 k
4.0k {\ ﬂ\ i
2.0k Hll//\t/\ﬂﬁﬂ/\/\/\]/\f/\
I 0.0 \ \f HI h’\/\h“/\{\/\f
UETRYRVRVAVAVAVATATAY
i v VIV V Vv
4.0 k |
6.0 k
8.0k
-10.0 kA
AfKS: 1 {Dms 500.0 ms 550.0 ms 600.0 ms 650.0 ms 700.0 ms 750.0 ms 800.0 ms 850.0 ms
T | popicd | aoymmerieaeumene(ay | shotorodtemmentay | o
Sl Voltgge measured value/ measured value/ )
S terminal  |\feasured value (A) calcule(l:[;c)l value [Measured value (A) calcula;tnf/:()i value
1/A A-BC 5645 98.92 2384 96.13 0.256
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Oscillogram
- B e — ~ 23M1279-S-T004
150.0 kv
120.0 k r
90.0 k
60.0 k 11— —
P 10 PR PG PO PR RN I 1 W
S BRI YU TR TATININ
o LTRTRRURVAVATA VRV AVRVATRVAVIVATATRVAT VAN
vV U VUV U
-60.0 k
-90.0 k —
-120.0 k
-150.0 kV
10.0 kA
8.0k
6.0k — —
4.0k f[\\ .\ ﬂ .
okl I A A oA
- AUTITATR NN
| |
2o ITRTRIY \V.f ’ \VJ \\) Iy
4.0 k
6.0 k
-8.0k
?ﬂﬁé;;m(f 0ms 500.0 ms 550.0 ms 600.0 ms 650.0 ms 700.0 ms 750.0 ms 800.0 ms 850.0 ms
TS | aoptet | ymmecimeomentiy | s ot |0
phase voltgge measured value/ measured value/ ©)
category | ©™inal Measured value (A) calcula(lf;'c)l value [Measured value (A) calculaef;is value
8/B B-CA 5151 97.88 2162 95.86 0.256
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Oscillogram
= - - 23M1279-S-T005
150.0 kV
1200k
90.0 k 11—
60.0 k —
R T N PO AU D A T
o e dUAV AR A AR R A VAT
I VATRTAY \{/ VAU \U} \v \U/ \/
-60.0 k U U d U J V U
-90.0 k — —
-120.0 k .
-150.0 kV
10.0 kA
8.0k -
6.0k
4.0k ﬂ |IIH'I =
20k - i L 4 Y L G
o RTAYE VAR AR WAL/ —
IRV RTRTETATAVATAY
v v ViV vy vy
4.0k
6.0k |
-8.0 k
-10.0 kA
F#%S: 1 [Dms  500.0ms  5500ms  600.0ms  650.0ms  700.0ms  750.0ms  800.0ms  850.0 ms
T | pppicd | eyt Gy | shocoratioment 0| o
phase volte-lge measured value/ measured value/ )
category terminal  [Neasured value (A) calcula(lzﬁc)i value [Measured value (A) calcula(ltt;c)l value
8/B B-CA 5167 98.18 2158 95.71 0.256
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Oscillogram
- B B 23M1279-S-T006

150.0 kv

120.0 k

90.0 k

60.0 k — —

e alan b T L Taphopg
A \\/’IH‘ A A NN i

-30.0|<-HI vv,,uuv:vuuu/l\
VYV T VY F V[T

-60.0 k

—
]
]
L —1

|
L
| —
B
1
— |
I
———

-90.0 k

-120.0 k

-150.0 kV
10.0 kA

8.0k

6.0 k 1

o 1) A L O O O T N

e RERRIRTRVATAVAVARAY

GEOR S A/ B VA VAR Y A VAR V IR VRNV
4.0k

-6.0 k

-8.0 k

-10.0 kA
Afi%S: 1 |0ms 500.0 ms 550.0 ms 600.0 ms 650.0 ms 700.0 ms 750.b ms 800.0 ms 850.0 ms

Tapoin The first peak value of phase The value of phase symmetrical
poin) 5 ong ) Applied asymmetrical current (A) short-circuit current (A) Duration
phase VOlt?_lge measured value/ measured value/ )
category terminal Measured value (A} calculated value Measured value ( A) calculated value
(%) (%)
8/B B-CA 5260 99.93 2202 97.65 0.256
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Oscillogram
B 23M1279-S-T007
150.0 kV o - T o "_1 I
120.0k
90.0 k 1
60.0 k
SR8 |1 Y PO (R WU ESU AR .0 W
D \/\;\,/\/H\/\,/\/\/\;U\./\,m\!\/\,/\ i
VRV TRVAY LYATRAVAVAVAYA ARV VATRIRVATAVAY
VARV VARV ERVERVIIVERY
60.0 k
90.0 k
-120.0 k
-150.0 kV
10.0 kA
8.0k
6.0 k
4.0k }f{\\ /\
2.0k | | /\\ A A ANoA oplp A A
o T AT
AV RVRVAVAVAVAVAVATAY
4.0 k
-6.0 k
-8.0k -
-10.0 kA
AH%S: 1 \Dms 500.0 ms 550.0 ms 600.0 ms 650.0 ms 700.0 ms 750.0 ms 800.0 ms 850.0 ms
. h ical
Tt | e | el curm 8y | shorcones ooy | o
phase Voltgge measured value/ measured value/ )
category terminal - \\Measured value (A) calcul?ﬁjg value |Measured value (A)) calculzz;zc)l value
15/C C-AB 4612 160.39 1951 98.28 0.256
SJIJ-YBO15 (11)




DQIJC

Suzhou Electrical Apparatus Science Ne:23M1279-S

Test Report .
P Research Institute Co., Ltd. Total 63  Page 37

Oscillogram

23M1279-S-T008

30.0k\f\/\,.ﬂf\ et i i P N W

S = e BRVARTT A

-120.0 k

-150.0 kV
10.0 kA

8.0 k

HitHmS: 1 Dms 500.0 ms 550.0 ms 600.0 ms 650.0 ms 700.0 ms 750.0 ms 800.0 ms 850.0 ms

Tappin The first peak value of phase The value of phase symmetrical
poin) tI1) ong/ Applied asymmeirical current (A) short-circuit current (A) Dt
phase V01t5_183 measured value/ measured value/ s)
category terminal - |\Measured value (A) calculated value [Measured value (A)| calculated value
(%) (%)
15/C C-AB 4548 99.00 1917 96.60 0.256
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Oscillogram

~ 23MI1279-8-T009

- 150.0kv ||

120.0k

90.0 k

60.0 k +—

sk A ATA A | [

RV RYRVIAVRVA/RVRVAVAVA/RVAVAVAVARVEYIIAY

B IRV AN VA A VARNY AR

-60.0 k

-90.0 k

-120.0 k

-150.0 kV
10.0 kA

HRRES: 1 [0ms 500.0 ms 550.0 ms 600.0 ms 650.0 ms 700.0 ms 750.0 ms 800.0 ms 850.0 ms

Tapbin The first peak value of phase The value of phase symmetrical
P Osl?g ong/ Applied asymmetrical current (A) short-circuit current (A) Duration
phase VOIt?}ge measured value/ measured value/ )
category terminal  \easured value (A) calculated value [Measured value (A) calculated value
(%) (%)
15/C C-AB 4542 98.87 1912 96.32 0.256
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4.18.4 Routine retests

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

(routine test)

Test date: Jan. 19, 2024

Relative humidity: 50%; Oil temperature: 13.9°C

Measured part R,5(GQ) Reo(GOQ) Abs(‘i{z)t/ig‘s; Biio
HV-LV1,LV2,LV3,1V4 and earth 2138 29.9 1.37
LV1-HV,LV2,1V3,LV4 and earth 116 17.5 1.51
LV2- HV,LV1,LV3,LV4 and earth 15.4 212 138
LV3- HV,LV1,LV2,LV4 and earth 12.7 17.8 1.40

LV4- HV,LV1, LV2,LV3 and earth 16.3 235 1.44
HV and LV1,LV2,LV3,LV4- earth 422 58.6 139

4.18.4.2 Measurement of dissipation factor (tan8) of the insulation system capacitances (routine test)
Test date: Jan. 19, 2024
Relative humidity: 50%; Oil temperature; 13.9°C

Dielectric dissipation Dielectric dissipation Capacitance(p
Measured part factor tan3(%) factor tané} corrected F)
to 20°C(%)
HV-LV1,LV2,LV3, 1.V4 and earth 0.45 0.47 4759
LVI-HV,LV2,LV3,LV4 and earth 0.35 0.36 9364
LV2- HV,LV1,LV3,LV4 and earth 0.31 0.32 8903
LV3- HV,LV1,IV2,LV4 and earth 0.37 0.38 9527
LV4- HV,LVI1, LV2,1.V3 and earth 0.36 0.37 8639
HV and LV1,LV2,1LV3,LV4- earth 0.32 0.33 15816

See 4.18.4.2.

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

Test date: Jan. 19, 2024
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4.18.4.4 Measurement of voltage ratio and check of phase displacement (routine test) Test date: Jan. 19, 2024

I?V winding LYI winding Trerlztsif)ogr}rller Measured voltage ratio tolerance (%) Contiecting
gﬁgﬁ;gﬁ Vg’lit\"})ge ggsi‘t’i‘gf Vgi‘{})ge calculation | AB/albl | BChlcl | CAfklal | Symbol

1 0.6260 55.911 0.05 0.20 0.09

2 0.6209 56.370 0.07 0.18 0.14

3 0.6158 56.837 0.09 0.20 0.13

4 0.6106 57.321 0.07 0.20 0.12

5 0.6055 57.803 0.07 0.23 0.11

6 0.6004 58.294 0.08 0.24 0.17

7 0.5952 58.804 0.10 0.23 0.14

8 35.000 / 0.5901 59.312 0.13 0.23 0.14 Ydit
9 0.5850 59.829 0.13 0.24 0.17

10 0.5798 60.366 0.12 0.25 0.15

11 0.5747 60.901 0.12 0.26 0.17

12 0.5696 61.447 0.14 0.30 0.17

13 0.5644 62.013 0.15 0.24 0.21

14 0.5592 62.589 0.13 0.27 0.15

15 0.5540 63.177 0.12 0.26 0.19
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HV winding LY2 winding Tri:tsif)o;r}r]ler Measured voltage ratio tolerance (%) Connection
3255:25 Vgit\jf;”e gzls)ft)ll:)]r% V(Olg%ge calculation AB/a2b2 BC/b2c2 CA/c2a2 symbol

1 0.6260 55911 -0.21 -0.12 -0.16

2 0.6209 56.370 -0.21 -0.10 -0.15

3 0.6158 56.837 -0.19 -0.10 -0.13

4 0.6106 57.321 -0.17 -0.09 -0.14

5 0.6055 57.803 -0.18 -0.09 -0.12

6 0.6004 58.294 -0.13 -0.07 -0.10

7 0.5952 58.804 -0.17 -0.07 -0.12

8 35.000 / 0.5901 59.312 -0.16 -0.04 -0.10 Yy0

9 0.5850 59.829 -0.13 -0.03 -0.09

10 0.5798 60.366 -0.14 -0.02 -0.10

11 0.5747 60.901 -0.13 -0.01 -0.08
12 0.5696 61.447 -0.12 0.01 -0.04
13 0.5644 62.013 -0.12 0.00 -0.07
14 0.5592 62.589 -0.12 -0.03 -0.08
15 0.5540 63.177 -0.13 -0.05 -0.09

SJJI-YBO013 (11)



DQJC

Suzhou Electrical Apparatus Science

Ne:23M1279-S

B SEper Research Institute Co., Ltd. Total 63 Page 42

HV winding LY3 winding Tr?:tsif)olr)r}rller Measured voltage ratio tolerance (%) Connection

gigﬁ;gf Vgl%ge ggfi‘zi‘gf V(Olif}‘)ge calculation | AB/a3b3 | BCA3c3 | CA/c3a3 | SYmbol

1 0.6260 55.911 0.04 0.13 0.08

2 0.6209 56.370 0.06 0.14 0.08

3 0.6158 56.837 0.07 0.17 0.05

4 0.6106 57.321 0.07 0.16 0.11

5 0.6055 57.803 0.07 0.16 0.12

6 0.6004 58.294 0.10 0.17 0.15

7 0.5952 58.804 0.09 0.17 0.15

8 35.000 / 0.5901 59.312 0.12 0.18 0.12 Ydil

9 0.5850 59.829 0.15 0.19 0.16

10 0.5798 60.366 0.12 0.20 0.18

11 0.5747 60.901 0.i6 0.20 0.19

12 0.5696 61.447 0.19 0.21 0.19

13 0.5644 62.013 0.19 0.20 0.20

14 0.5592 62.589 0.17 0.19 0.18
15 0.5540 63.177 0.16 0.22 0.16
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I-%V winding LY4 winding Tr?:tsiiokr)r}rller Measured voltage ratio tolerance (%) Connection

g{a}g’ﬁﬁﬁ Vz’lit\a,‘.)ge g?s’ft’ilgf va%;e caloulation | AB/adb4 | BCbdcd | CAlodad | SYmPOl

1 0.6260 55911 -0.21 -0.20 -0.18

2 0.6209 56.370 -0.21 -0.19 -0.17

3 0.6158 56.837 -0.19 -0.17 -0.15

4 0.6106 57.321 -0.20 -0.18 -0.16

5 0.6055 57.803 -0.19 -0.16 -0.15

6 0.6004 58.294 -0.17 -0.14 -0.11

7 0.5952 58.804 -0.18 -0.17 -0.13

8 35.000 / 0.5901 59.312 -0.17 -0.16 -0.12 Yy0

9 0.5850 59.829 -0.16 -0.13 -0.12

10 0.5798 60.366 -0.16 -0.12 -0.11

11 0.5747 60.901 -0.14 -0.13 -0.10

12 0.5696 61.447 -0.13 -0.10 -0.09

13 0.5644 62.013 -0.14 -0.10 -0.08
14 0.5592 62.589 -0.14 -0.10 -0.08
15 0.5540 63.177 -0.14 -0.11 -0.09
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4.18.4.5 Measurement of winding resistance (routine test)

Test date: Jan. 19, 2024
Oil temperature:13.9°C

Measured resistance (Q2)
A~B B~C C~A Resistance
Winding Tapping position al~bl bl~cl cl~al unbalance rate

a2~b2 b2~c2 c2~a2 (%)

a3~b3 b3~c3 c3~a3

ad~b4 b4~c4 c4~ad
1 0.6969 0.6959 0.6968 0.14
2 0.6914 0.6905 0.6913 0.13
3 0.6860 0.6851 0.6859 0.13
4 0.6806 0.6797 0.6805 0.13
5 0.6752 0.6742 0.6751 0.15
6 0.6697 0.6687 0.6696 0.15
0/ 0.6640 0.6630 0.6639 0.15
HV 8 0.6552 0.6546 0.6554 0.12
9 0.6637 0.6626 0.6635 0.17
10 0.6692 0.6682 0.6691 0.15
11 0.6748 0.6738 0.6748 0.15
12 0.6805 0.6795 0.6804 0.15
13 0.6860 0.6851 0.6861 0.15
14 0.6916 0.6906 0.6916 0.14
15 0.6969 0.6960 0.6970 0.14
1.0633x107 1.0719x107 1.0641x10 0.81
1.0690x107 1.0464x107 1.0721x10° 2.42

LV /
1.0687x107 1.0765%107 1.0570x107 1.83
1.0593x107 1.0472x107 1.0744x10° 2.57
SJJJ-YB013 (11)
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4.18.4.6 Check of the ratio and polarity of built-in current transformers(routine test)

Test date: Jan. 19, 2024

Tested windings Connecting terminal Ratio Polarity

1S1-181 60.86 -

A
1S1-182 61.23 -
2S81-282 58.97 2

B
281-282 61.04 -
3S1-382 59.85 -

C
3S1-382 61.10 -

4.18.4.7 Insulation test of auxiliary wiring (routine test)
Relative humidity: 40%; Ambient temperature: 14.8°C; Air pressure: 101.8kPa

Test date: Jan. 19, 2024

Test voltage

Test duration

control circuits

Parts of applied voltage (V) (s) Result

A 2.5 60

e o
PASS

G 2.5 60

Wring for auxiliary power and On-load tap-changer 2 60

SJJI-YBO013
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4.18.4.8 Applied voltage test (routine test)

Relative humidity:26%;Ambient temperature: 20.3°C; Oil temperature:19.6°C;Air pressure: 102.4kPa

Test date: Jan. 20, 2024

Parts of applied voltage Test voltage (kV) Test duration (s) Result
HV-LVI,LV21V3,LV4 and earth 85 60
LV1-HV,LV2,LV3,LV4 and earth 5 60
LV2- HV,LV1,1V3,L.V4 and earth 5 60 PASS
LV3- HV,LV1,LV2,1.V4 and earth 5 60

LV4- HV,LV1, LV2,1.V3 and earth 5 60

4.18.4.9 Induced voltage withstand test (routine test)

Relative humidity:26%;Ambient temperature: 20.3°C; Oil temperature:19.6°C;Air pressure: 102.4kPa

Test date: Jan. 20, 2024

Applied voltage | Induced voltage
Tapping &V) (kV) Induced Frequency Test duration
osition multiple (Hz) (s) Result
P LV HY P
1 1.252 70.0 2 200 30 PASS

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

Test date: Jan. 19, 2024

Applied voltage (kV) No-load current No-load loss (kW)
Average value r.ms. value (A) (%) Measured value | Corrected value
0.6263 0.6282 83.90 0.76 16.498 16.4480

Remarks: the difference between r.m.s. voltage and average voltage is within 3%.
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4.18.4.11 Measurement of short-circuit impedance and load loss (routine test)

Test date: Jan. 19, 2024
Oil temperature:13.9°C

d Short-circuit impedance | Loadloss | Total loss
Apphe‘} current (for each phase) (kW) (kW)
. Measured | Measured HV
Winding gigft)llgr% voltage | loadloss | impedance (%) C(.:gf;éed C?gﬁféed
Ir kV) (kW) (€2
) (%) =75C =75C t=75C =75C
I=Ir I=Ir [=Ir I=Ir
HlV 1 105.79 | 53.44 1.339 29.365 7.33 7.18 122.3286 138.7766
ILJX; 8 | 10071 | 5397 | 1422 | 28776 8.18 7.55 116.1275 | 132.5755
Tl 15 | 10007 | 5769 | 1636 | 3429 9.37 812 | 1185913 | 135.0393
1 30.88 62.40 (0.8458 7.796 15.86 15.56 / /
HV
| 8 31.73 68.01 0.9752 9.131 17.81 16.45 / /
LVI
15 28.75 66.65 1.008 8.602 20.31 17.61 / /
1 32.80 66.29 0.9242 8.938 16.33 16.00 / /
HV
l 8 28.73 61.59 0.9070 7.634 18.29 16.89 / /
LV2
15 29.05 66.33 1.047 8.962 20.88 18.10 / /
1 30.99 62.63 0.8080 7.532 15.12 14.81 / /
HV
| 8 31.53 67.59 0.9216 8.668 16.95 15.65 / /
LV3
15 30.15 68.84 1.007 9.116 19.37 16.79 / /
1 33.26 67.22 0.8949 9.001 15.60 15.28 / /
HV
| 8 30.24 64.83 0.9123 8.268 17.49 16.15 / /
Lv4
15 27.34 62.42 0.9397 7.757 19.92 17.27 / /
Bundle short-circuit impedance
. Applied current Bundle ‘;” pedance Bundle factor k
Windin Tapping I Measured (%)
& position (A) voltage (V) =75C t=75°C
I=Ir I=Ir
LV1
I / 167.98 0.4790 5.04 0.70
LV2,IV3,LV4
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4.18.4.12 Tests on on-load tap-changers (routine test) Test date: Jan. 19, 2024
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 operates, or otherwise from the middle tapping (the tapchanger will pass 20 times
through the changeover position).

Test result: PASS

4.18.4.13 Insulating liquid test (routine test) Test date: Jan. 19, 2024
Relative humidity:35%;Ambient temperature: 19.8°C
Dielectric dissipation factor (90°C) Breakdown voltage (kV)
0.49% 50.9
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4.19 Lightning impulse test (type test, special test) Test date: Jan. 20, 2024

Atmospheric conditions of test:
Relative humidity:64%;Ambient temperature: 12.4°C; Oil temperature:12.2°C;Air pressure: 102.3kPa.

Test items and voltage

Rated withstand voltage (kV)

Withstand terminals

Lightning full wave

Lightning chopped wave

Tapping position

AB,C

200

220

1,8,15

Test sequence:

Line terminal
One negative reduced level full wave impulse;
One negative full level full wave impulse;
One negative reduced level chopped wave impulse;
Two negative full level chopped wave impulses;

Two negative full level full wave impulses.

Test records:

T1: front time;  T2: time to half-value;  Tc: time to chopping; ~ Upk: peak voltage.

For waveform diagram, see Psy.s;.

Voltage ranges of oscillograms are as below:

Withstand terminal

Full wave (kV) Chopped wave (kV)

AB,C 197.84~201.32 218.78~222.94
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Tested terminal: A Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave
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xv 29 p- wv sip. L |
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Tested terminal: B

Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave
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A 3l L — |
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Tested terminal:

C

Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave
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4.20 Measurement of the power taken by the fan and liquid pump motors (type test)

Test date: Jan. 19, 2024

No Voltage (V) Current (A) Measured power (W)
2301-2112130101-01 380.4 2.0 913
2301-2112130101-02 382.2 2.0 929
2301-2112130101-04 380.7 2.0 910
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Test Report

HYV side before short-circuit test:
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Test Report

HYV side after short-circuit test:

LV side after short-circuit test:
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L P I
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Schematic diagram of induced voltage withstand test

SJJI-YBO15

(11)



DQJC

Test

Report

Suzhou Electrical Apparatus Science
Research Institute Co., Ltd.

Ne:23M1279-S
Total 63 Page 60

= i S Ly | ] - R *
N | |
v
- —b--I |
oosz | S 2 |
‘ r = .
- © |
L e — |
' l_7 00£S ||
- 2 |
R _ | 3‘ ‘ '
3 ]
O | ‘
— ﬂ I- .’. —— 1
| N B
= =
! 80
N 8
- o)
—~ =
. vy | — — | o
| I'CE E
(]
™y . E!’l 1]
—— - — : il il o
i P S
[ | s 3| - | g
: | | ¥ 1
. ' 000e <
= o g ]
E Y il O
'y E o >
, = i <L
3 \ -
) [ Pt | )
b = | 2
2= j'*___‘ = ‘ — : mo
- !
_ iny £ ' i \ -
e
2 i
% % g 7 oges
B Ng
v%
! ™ |
! IS S NS S N
=t o } !
29 |
= 2= ‘ |
L — 1 |

006G

SJJJ-YBO15

(1)



DQIC

Suzhou Electrical Apparatus Science Ne:23M1279-S
Test Report :
Research Institute Co., Ltd. Total 63  Page 61
Instruments used in the tests
No Test items Name & type of instrument Number & validity Accuracy class
el 200k~5/10/20/50/
insulation resistance - B 5
1 | between each winding to Digital r;?%?g élm . 2%§i70(2)0184 100G£2 class 5,
earth and between el others class 20
windings
Measurement of
’ dissipation factor (tand) C ¢
of the insulation system : R : apacitance:
capacitances Mova;ll;]g ;?2;12?:2 ingnn ostic ER19-002 +0.3%rdg+0.3pF
Determination of MIDZ‘ S 8}81 0 2024-02-09 Inductance:
3 _ capacitances +0.5%rdg+0.5mH
windings-to-earth and
between windings
Measurement of winding DC resistance tester ER16-056 i
A Q
4 resistance JYR(SOC) 2024-08-14 0.2%+0.2 u
M Ny ACI0V:<150+0.1%
easurement of voltage X .
5 | ratio and check of phase IR0 0L s
displacement ACL60V:
Transformer ratio tester RI15-045 <2000£0.1%
JYT(A 2024-05-25 ~ +0.3%:;
Check of the ratio and (A) 2000 10.000 0.3%:
6 |  polarity of built-in AfomanE L RUWE
current transformers SUpEP S =D ORI
1000~5000+0.3%
. AC/DC power-frequency
7 N Eepet etot withstand voltage tester | 745-083 2024-09-22 /
auxiliary wiring PFT6-5
. Assemblies equipment of
8 Insu.lgtlon oy o power-frequency poltution 745-052  2024-08-04 /
auxiliary wiring YDT-1200/300
100V~100kV precision
9 Induced voltage Transformer loss test system 749-1137 0.12%
withstand test TMS580 2024-04-26 1A~2000A precision
0.15%
Measurement of
10 | short-circuit impedance
dload 1
Y ——— 100V~100kV
11 no-loa dals S:ran :11 © - Transformer loss test system 749-1137 precision 0.12%
058 ANC CurTen TMS580 2024-04-26 1A~2000A precision
Measurement of 0.15%
12 no-load loss and current
at 90% and 110% of
rated voltage
100V~100kV precision
13 Tests on on-load Transformer loss test system 749-1137 0.12%
tap-changers TMS580 2024-04-26 1A~2000A precision
0.15%
Automatic dielectric strength ER18-007 429,
tester NRNY-1004 2024-10-17 °
High precision full-automatic
14 Insulatine liquid test capacitance, inductance and ER18-003 £0.2%rdg+0.01pF;
sulaling fiquud tes dielectric loss measuring bridge 2024-06-19 +0.5%rdg+1 x10°
2840-Combi
Gas chromatogram analyzer 749-1732 /
7890B 2024-10-20
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Instruments used in the tests
No Test items Name & type of instrument Number & validity Accuracy class
Leak testing with

15 S Pressure gauge Y-100 FP81-428 2024-07-03 Class 1.6
liquid-immersed
transformers
100V~100kV
Transformer loss test system precision 0.12%
TMS580 749-1137 20240426 | ;4 5000 precision
0.15%
DC V+0.01%,
A=0.11%
Data acquisition/switch unit ) e ACV+525%,
34970A TT11-159 2024-08-08 AL1.5%
T+1°C
- ) Q+0.81%
emperature-rise K
16 TT33-031/032/033/034/035/03
test Thermocouple type T 6 2024-08-08 /
DC resistance tester o
JYR(50C) ER16-025 2024-03-03 0.2%+0.2u0
DC resistance tester o
JYR(50C) ER16-056 2024-08-14 0.2%+0.2uQ
DC resistance tester 0
JYR(50C) ER16-101 2024-10-18 0.2%+0.1pQ
DC resistance tester o
JYR(50C) ER16-102 2024-10-18 0.2%+0.1pQ
Electronic stopwatch PC396 HT15-010 2024-02-17 /
100V~100kV
Transformer loss test system precision 0.12%
TMS580 7491137 2028-0426 | 4750004 precision
e 0.15%
17 Determination of :
SouTdlevEls Sound level calibrator 2270 SP01-013  2024-05-25 Class 1
Multfipetionseund lovel SP01-020 2024-05-25 Class |
4231
Steel tapeline  5m LS05-032 2024-03-13 /
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Instruments used in the tests
No Test items Name & type of instrument Number & validity Accuracy class
Data collector 1-GEN16T-2 E156-019 2024-11-13 Class 1.5
LCR automatic tester 0
UC2860XD ER16-091 2024-06-05 +0.05%
Voltage transformer
IDZX8-35R? EH105-001 2024-02-10 Class 0.5
Voltage transformer
EH105-002 2024-02-10 Class 0.5
18 Short-circuit JDZX8-35R2
withstand test Voltage transformer
JDZX8-35R2 EH105-006 2024-02-10 Class 0.5
Current transformer
AGU-40.5 EH166-001 2024-07-11 0.2TPY
Current transformer
AGU-40.5 EH166-002 2024-07-11 0.2TPY
Current transformer
AGU-40 5 EH166-003 2024-07-11 0.2TPY
. . Assemblies testing equipment
19 irﬁﬁ?g i of impulse voltage generator 750-009 2024-07-04 /
a3 CIDY-1050kV/59k]
measurement of
20 | the power taken | Harmonic analyzer CA8335 EP21-003 2024-03-13 /
by the fan motors
The remainder of this page is intentionally lefi 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.
5. The client shall be responsible for the information provided by the client and the authenticity

of which cannot be verified by our laboratory.

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 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 63 pages including 23  figures and 3 photos

Typist Liu Lian Proofreader = Zhou Chao Binder Liu Lian

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

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