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. Sichuan Zhongxin General Electric Test
Client Power Co.,Ltd. category Type test
. . . Date of
Sichuan Zhongxin General Electric
Manufacturer Power Co.Ltd. san.lp.le Sep. 01,2023
receiving
Name of Oil Immersed Transformer Type of $722-63000/110-NX1
sample sample
Original
Address of | (Industrial Zone) No.998, Xinghua 5 number or 202308961
manufacturer | Road, Xinjin District, Chengdu City date of
production
From Sep. 03, 2023 Number of
Date of test to Sep. 12, 2023 sample 1 set
Routine test
Type test (including calculation of the
winding hot-spot temperature-rise)
Measurement of bushing capacitances
and dielectric dissipation factor (tang) GB/T 1094.1—2013
Measurement of frequency response
= GB/T 1094.2—2013
Short-circuit withstand test
Measurement of no-load excitation GBIT 182017
characteristics GB/T 158 —2008
Test items | Long-duration no-load test lest GB/T 1868102022
Meagsurement of zero-sequence standards | GB/T 64512015
impedances on three- hz?se GB/Tfago—2017
L oor) P JB/T 10088—2016
' . GB 200522020
Measurement of the harmonics of the e ; .
Commission requirements
no-load current
Vacuum deflection test on
liquid-immersed transformers
Pressure deflection test on
liquid-immersed transformers

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), measurement of frequency response, short-circuit withstand
test, measurement of no-load excitation characteristics, long-duration no-load test,
measurement of zero-sequence impedances on three-phase transformers, measurement
of the harmonics of the no-load current, vacuum deflection test on ligquid-immersed

Test transformers and pressure deflection test on liquid-immersed transtarmers:of'the oil
conclusion | immersed transformer (type: SZ22-63000/110-NX1) are in’ accordancs, wuh ‘st
standards and commission requirements. The sample has pass‘agl the above tests” -\ \

Measured parameters of no-load loss and load losg of ‘the sanple meetzthe
requirements of energy efficiency grade 1 of GB 20052—2&”0 L {

Signing and issuing dt;_te: Poipit9g —1):»""

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

Remarks [ /

Compiled by: ’/r']ﬂ A‘f? Proofread b}(: ; E [ Checked by: Z \) gApproved by: ‘%l/w %
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1. Sample parameters

Rated power: 63000kVA
Rated voltage: 110/10.5kV
Rated current: 330.7/3464.2A
Rated frequency:50Hz
Number of phases: 3

Tapping ranges: £8x1.25%
Connection symbol: YNd11
Cooling method: ONAN

Thermal class of insulation: A

Insulation level: HV Un/LYLIC/AC
HVN Um/LI/AC
LV Um/LI/LIC/AC

. Test standards

126/480/530/200kV
72.5/325/140kV
12/75/85/35kV

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 6451—20135 Specification and technical requirements for oil-immersed power transformers

GB/T 7595—2017 Quality of transformer oils in service

JB/T 10088—2016 Sound level for 6kV~1000kV power transformers

GB 20052—2020 Minimum allowable values of energy efficiency and the energy efficiency grades for

power transformers

Commission requirements

. Sample description

The oil immersed transformer is for outdoor use. The structure of the coil is circular concentric type and

external photos of the sample have been attached.

SJJJ-YB002
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Photos of the sample
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Summary of test resuits

Specified value

Measured value

(routine test)

Line resistance: <1%

LV (line):0.91%

LV (line): 0.93%

) Concl-
No Test items Standards Before After usion
(commission requirements) short-circuit test short-circuit test
Measurement of d.c.
insulation resistance | Providing value of insulation
between each winding | resistance
! to earth and between | Providing absorption ratio Seed.] See4.19.4.1 /
windings Providing polarity index
(routine test)
Check of core and
frame insulation for
liquid-immersed Providing value of msulation
: transformers with core | resistance at 20°C(GQ): 0.5 o= Sec4.19.4.2 PASS
or frame insulation
(routine test)
Measurement of
dissipation factor (tand) ! g ides s ¥ all
3 | of the insulation systera | Diclectric dissipation factor | ¢ 4 3 Sec 4.19.4.3 /
. tand (20°C): measured
capacitances
(routine test)
Determination of
capacitances
4 | windings-to-earth and | Providing value of capacitance | See 4.4 See4.19.4.4 /
between windings
(routine test)
Measurement of
bushing capacitances | Providing value of capacitance
5 and dielectric Providing dielectric See 4.5 Sec4.194.5 /
dissipation factor (tand) | dissipation factor tand
(commission test)
A‘uxlhar-y wirng Wiring for auxiliary power and
insulation test .
7 (AuxW) control circuit: PASS
. 2kV 60s 2kV 60s 2kV 60s
(routine test)
Voltage ratio tolerance of
Measurement of voltage principal tapping: obtaip ing
ratio and check of phase the lower of the following
8 ol L values between £0.5% of See 4.7 See 4.19.4.7 PASS
(rl(s)i t?zzl'?eesrtl) declared ratio and _il/ 10 of the
actual percentage impedance
Connection symbol: YNd11
Maximum resistance
Measurement of
8 winding resistance unbalance rate PASS
Phase resistance: <2% HV (phase): 0.51% | HV (phase):0.44%

SJJJ-YB004

(11
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Specified value Measured value Concl-
No Test items Standards Before After usion
(commission requirements) short-circuit test short-circuit test
Measurement of
9 no-load loss and I (%): 0.42 +30% | 0.12 0.12 PASS
current Py (kW): 25.000 +0% | 22.2504 22.4023
(routine test)
| Measurement of 90%  110% | 90%  110%
no-load loss and
10 | current at 90% and | lo%0): measured 0.10 0.24 0.10 0.25 /
110% of rated voltage | Py kW): measured 19.0375 34.4140 | 19.0517 34.9875
(type test)
i 0
s i .
. Z (%): 10.5 +7.5% | 10.26 10.28
1 ‘mpeda‘izsa“d load | &\ W):209.000 +0% | 200.6415 201.0593 PASS
' : ; +09 ; !
i (routine tésh) Pt (KW): 234.000 0% | 222.8919 223.4616
-l ;
12 Tetsts 0;1 ;n ;:ld According to clause 11.7 of Meet the Meet the PASS
ap-cha & GB/T1094.1-2013 requirements requirements
(routine test)
HV:
Lightning impulse | Full wave (kV): 480 +3% / 479.29~483.65
test Chopped wave (kV): 530 3% 530.75~536.27
13 (L1, LIC, LIN) Neutral point (kV): 325 +3% 325.10~328.20 PASS
| (routine test, LV:
type test) Full wave (kV):75 +3% |/ 75.28~77.06
Chopped wave (kV): 85 +3% 85.72~86.29
y Apphed(xll;age St | HV and neutral point: 140KV 60s| 140KV 60s | 140KV 605 | L o
. LV:35kV 60s | 35kV 60s | 35kv 60s
(routine test)
Phase-to-carth test
Line terminal AC Applied voltage (kV): 21 2C1: ab: | be: ;C: ab: f, be:
15 withstand test 21 21 1 21 21 PASS
(LTAC) d KV): A: B: C: A: B: C:
(routine test) Induced voltage (kV): 200 200 | 200 | 200 | 200 | 200 | 200 |
Duration (s): 120 (f/f) 30 30
Frequency (Hz): >50 200 200
SI1JJ-YB004 (11)
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Specified value Measured value | Concl-
No Test items Standards Before After usion
| (commission requirements) |  short-circuit test short-circuit test
Phase-to-earth voltage
04Uy/43 (V) 254 254
Discharge magnitude <50pC | A: <15; B: <15; C: <10| A: <I5; B: <20; C: <15
1.2U¢/43 (V) 76.2 76.2
Duration (min): 1 1 1
Discharge magnitude <100pC | A: <35; B: <30; C: <30| A: <30; B: <30; C: <35
1.58Uy 3 (kV 100.3 100.3
Induced voltage L 3 (v )
ithstand test and Duration (min): 5 5 5
_V:l‘t S;“ ltes a?est Discharge magnitude <100pC | A: <70; B: <80; C: <75| A: <80; B: <80; C: <75
induced voltage
. . 2.0Uy 3 (kV) 127.0 127.0
16 PASS
Wlthﬁ:gﬁe‘ﬁlﬁarge Duration(min)i0:5 0.5 0.5
1.58Ur/ 3 (kV) 100.3 100.3
(IVW, IVPD) _ . ] .
(routine tesf) Duration (min): 60 60 60
Discharge magnitude <100pC | A: <70; B: <80; C: <95| A: <80; B: <90; C: <95
1.2U0r/ 3 (kV) 76.2 76.2
Duration (min): 1 1 1
Discharge magnitude <100pC | A: <30; B: <35; C: <50| A:<35;B: <35; C: <45 |
04Ut/ 3 (kV) 254 254
Discharge magnitude <50pC | A:<I15; B: <20; C: <20| A:<15;B: <25;C: <20
Frequency (Hz): >50 200
SJJJ-YB004 (11
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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, | preakdown voltage (kV): >45 65.7 63.1
measurement of | 405 (90°C): <0.5% 0.12% 0.12%
dissolved gassesin | wator content (mg/L): <20 10.3 10.5
dielectric liquid from
17 |  each separate oil Providing gas chromatograph PASS
compartment except | analysis:
diverter switch Hydrogen: <30uL/L See 4.17 See 4.19.4.17
compartment Acetylene: 0
(routine test, type test) Total hydrocarbon: <20uL/L
Measurement of Providing frequency response
18 frequency response e See 4.18 See 4.19.4.18 PASS
: characteristics curve
(special test)
Test times of each phase: 3 times 3 times
Duration (s): 0.25£10% 0.256~0.259
The test oscillogram shall be normal. | Without abnormity
The reactance variation in phase The maximum reactance variation
Short-circuit withstand | before and after the test is not more in phase is 0.26%
19 test than 2%. PASS
(special test) The outside 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 T .
. . .| Providing no-load excitation .
20 |excitation characteristics . See 4.20 /
. characteristic curve
(commission test)
Long-duration no-load Applit?d voltage (kV): 1.1Un ['1Un
21 fest Duratior (L2 12 | pAss
e Without acetylene in oil For gas chromatograph analysis,
(commission test)
see 4.19.4.17
Measurement of
.Z ero-sequence Providing zero-sequence impedance
22 impedances on See 4.22 /
three-phase transformers value (€)
(special test)
Measurement of the
3 harmonics of the no-load Providing harmonics of the no-load Harmonics of the no-load current /
current current of each phase of I1-I;s
{commission test)
SJIJ-YB00O4 (1)
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) Specified value Concl-
No Test items Standards Measured value usion
(commission requirements)
Top oil temperature-rise limit (K):53 Top oil temperature-rise:50.7
Winding temperature-rise limit (K):60 HV winding
. temperature-rise:55.0
Temperature-rise L
LV winding
test .
(including temperature-rise: 56.2
24 | calculation of the Winding hot-spot temperature-rise limit HV winding l?ot-spot PASS
. K):78 temperature-rise:69.2
winding hot-spot .
. LV winding hot-spot
temperature-tise) .
(type test) temperature-rise:70.8
P Tank surface and metallic structural parts Tank surface and metallic
temperature-rise (K): 75 structural parts
temperature-rise: 57.9
Main transformer:
. s Applied pressure (kPa): 30 30
stk tes‘iggfo“:m Duration (h): 24 24
25 liqirizsirnm No oil leakage or damage No oil leakage or damage PASS
transfo On-load tap-changer tank:
(routing test) Applied pressure (kPa):30 30
4 Duration (h): 24 24
No oil leakage or damage No oil leakage or damage
At no-load condition:
Sound pressure level Ly, dB (A): 54
Sound power level LwadB (A): <80 74
Determination of | At load condition:
26 sound levels Sound pressure level Lp, dB (A): 50 PASS
(type test) Sound power level Ly.dB (A): <80 70
The sum of no-load sound power level and
load sound power level:
Sound power level Lgyy dB (A): <80 75
. Applied vacuum degree (kPa):0.133
Ve .
acuutr‘lelsilzﬁectlon Elastic deflection of tank wall (mm): <40
L Elastic deflection of tank cover (mm): <18
27 liquid-immersed Permanent deflection of tank wall (mm): <1 See4.27 PASS
transformers .
. Permanent deflection of tank cover (mm): <1
(special test)
No damage B
. Applied positive pressure (kPa):100
Pressifstd(e)gectlon Elastic deflection of tank wall (mm): <40
L Elastic deflection of tank cover (mm): <18
28 liquid-immersed Permanent deflection of tank wall (mm): <1 See 4.28 PASS
transformers .
. Permanent deflection of tank cover (mm): <1
(special test)
No damage
Blank below
SJJJ-YB004 (11)
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4. Test items and results

(routine test)

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

Test date: Sep. 05, 2023

Relative humidity: 72%; Oil temperature: 24.7°C

Measured part (gld ) {'gég%) (léég} ra['?ilc)ys(0 erf/ilgr]lq} P(}lﬁﬁzéﬁgex
HV—LV and earth 44.1 61.7 814 1.40 1.32
 LV—HV and earth 22.6 315 45.8 1.39 1.45
HV, LV—earth 30.5 432 59.7 1.42 1.38

(routine test)

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

Test date: Sep. 05, 2023

Relative humidity: 72%; Oil temperature: 24.7°C
Measured part Measured insulation resistance (GQ) Msulation Eeg}étance corrected to
(GQ)
Core—earth 5.86 7.09
Frame—earth 4.34 5.25
Core—frame 6.07 7.34

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

Relative humidity: 72%; Oil temperature: 24.7°C

Test date: Sep. 05, 2023

Measured part Dieé:&gctgg%sig/i;ion fg:iﬁ%z%% g(}%?:%gﬁo Capacitance (pF)
HV—LYV and earth 0.39 0.34 11583
LV—HYV and earth 0.42 0.37 13824

HV, LV—ecarth 0.45 0.40 10635

See 4.3.

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

Test date: Sep. 05, 2023

SJIJ-YBOOS
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4.5 Measurement of bushing capacitances and dielectric dissipation factor (tan) (commission test)

Test date: Sep. 05, 2023
Relative humidity: 72%; Oil temperature: 24.7°C

No
Measured content egﬁggg A B C O
202307101 202307102 202307103 202307104
tans (%) 0.29 0.32 0.29 0.37
capgﬁgﬁggl(m R TAY 173 174 175 204
capae F) 177 179 173 291

4.6 Auxiliary wiring insulation test (AuxW) (routine test)

Test date: Sep. 05, 2023
Relative humidity:72%; Ambient temperature: 24.9°C; Air pressure: 100.8kPa

Part of applied voltage

Test voltage (kV)

Test duration (s)

Result

Wiring for auxiliary power and control circuits

2

60

PASS

SJIJ-YBO0O0S
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4.7 Measurement of voltage ratio and check of phase displacement (routine test)

Test date: Sep. 05, 2023

H.V winding L.V winding Trar;it;):g;tion Measured voltage ratio to]lerance (%) Connection
oo | " | porin | A | caebion | apir | mone | caca | s

1 121.000 11.524 0.09 0.06 0.13

2 119.625 11.393 0.11 0.08 0.17

3 118.250 11.262 0.08 0.05 0.13

4 116.875 11.131 0.09 0.06 0.13

5 115.500 11.000 0.11 0.08 0.19

6 114.125 10.869 0.07 0.03 0.12

7 112.750 10.738 0.07 0.04 0.14

8 111.375 10.607 0.09 0.07 0.16

9b 110.000 / 10.5 10.476 0.08 0.07 0.21 YNd11
10 108.625 10.345 0.08 0.08 0.18

11 107.250 10.214 0.08 0.04 0.20

12 105.875 10.083 0.10 0.06 0.16

13 104.500 9.952 0.09 0.07 0.17

14 103.125 9.821 0.11 0.08 0.17

15 101.750 9.690 0.12 0.09 0.17

16 100.375 9.560 0.07 0.08 0.13

17 99.000 9429 0.08 0.07 0.18

SJJJ-YBOO0S (1
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4.8 Measurement of winding resistance (routine test) Test date: Sep. 05, 2023
Oil temperature: 24.6°C
Measured value () Resistance
Winding Tapping position A-O B~O C-0 unbalance rate

a~b b~c c~a (%)

1 0.2271 0.2276 0.2269 0.31

2 0.2242 0.2247 0.2241 0.27

3 0.2212 0.2215 0.2209 0.27

4 0.2180 0.2185 0.2179 0.28

5 0.2147 0.2149 0.2144 0.23

6 0.2112 0.2116 0.2109 0.33

7 0.2085 0.2089 0.2083 0.29

8 0.2048 0.2052 0.2045 0.34

HV 9b 0.2009 0.2016 0.2015 0.35
10 0.2045 0.2048 0.2039 0.44

11 0.2078 0.2081 0.2074 0.34

12 0.2111 0.2116 0.2108 0.38

13 0.2140 0.2145 0.2137 0.37

14 0.2172 0.2176 0.2165 0.51

15 0.2199 0.2204 0.2197 0.32

16 0.2234 0.2239 0.2228 0.49

17 0.2267 0.2276 0.2265 0.48

LV / 4.086x10” 4.049x10° 4.068x107 0.91

SIII-YB00S (11)
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4.9 Measurement of no-load loss and current (routine test) Test date: Sep. 05, 2023
Voltage Applied voltage (kV) No-load current No-load loss (kW)
multiple Average rm.s. value (A) %) Measured Corrected
value T ° value value
90%Ur 9.453 9.463 3.52 0.10 19.059 19.0375
100%Ur 10.527 10.543 427 0.12 22.285 222504
110%Ur 11.548 11.715 8.29 0.24 34.919 34.4140

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

4.10 Measurement of no-load loss and current at 90% and 110% of rated voltage (type test)

See 4.9.
4.11 Measurement of short-circuit impedance and load loss (routine test) Test date: Sep. 05, 2023
Oil temperature: 24.6°C
. Short-cirdey Load loss | Total loss
Applied current impedance
: kW) &wW)
I (for each phase)
Tapping Measured | Measured Y
Winding oo voltage loadloss | . o Corrected | Corrected
position . (kV) (kW) nnp(ega}mce () value value
@1 (%) =75C | =75C | =75C | =75C
=Ir Er | I=Ir I=Ir
1 159.45 | 53.04 6.795 49.215 24.61 10.59 | 194.5790 | 216.8294
HV
9b 179.58 | 54.31 6.128 53.168 19.70 10.26 | 200.6415 | 222.8919
LV
17 196.06 | 53.36 5.321 58.695 15.67 10.07 | 231.5167 | 253.7671

SJJJ-YB006 (11)
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4.12 Tests on on-load tap-changers (routine test) Test date: Sep. 05, 2023

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 rated current in the tapped winding, 10 cycles of tap-change
operations across the range of two steps on each side from the middle tapping (the tapchanger will pass 20

times through the changeover position).

Test result;: PASS

SIII-YB006 (11)
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4.13 Lightning impulse test (LI, LIC, LIN) (routine test, type test)
This test is not applicable before short-circuit withstand test.
4.14 Applied voltage test (AV) (routine test) Test date: Sep. 05, 2023
Relative humidity: 72%; Ambient temperature: 24.9°C; Oil temperature: 24.9°C; Air pressure: 100.8kPa
Part of applied voltage Test voltage (kV) Test duration (s) Result
HYV and neutral point—LV and earth 140 60
PASS
LV—HYV, neutral point and earth 35 60
4.15 Line terminal AC withstand test (LTAC) (routine test) Test date: Sep. 05, 2023
Relative humidity: 72%; Ambient temperature: 24.9°C;; Oil temperature: 24.9°C; Air pressure: 100.8kPa
Phase-to-earth test
Applied Induced
Part of applied | Tapping | voltage (kV) voltage (kV) Frequency Test duration
voltage position (Hz) (s) Result
LV HV
ab 21 A 200
be 5 21 B 200 200 30 PASS
ca 21 C 200
SIIJ-YB006
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HYV tapping position is 9b. Frequency is 200Hz.

4.16 Induced voltage withstand test and induced voltage test with partial discharge measurement
(IVW, IVPD) (routine test)

Test date: Sep. 05, 2023

Relative humidity: 72%; Ambient temperature: 24.9°C; Oil temperature: 24.7°C; Air pressure: 100.8kPa

Applied voltage Duration Partial discharge magnitude (pC)
Multiple Pj‘;izgtg(ia\rf;‘ (min) A B c
0.4UrAf3 254 / <15 <15 <10
1.2UrAf3 76.2 1 <35 <30 <30
1.58UrA[3 100.3 5 <70 <80 <75
2.0UrAf3 127.0 0.5 / / /

5 <70 <75 <70
10 <65 <70 <95
15 <70 <80 <95
20 <70 <75 <90
25 <65 <70 <90
30 <60 <70 <90
1.58UrAf3 100.3 N o = "
40 <65 <75 <90
45 <65 <75 <90
50 <65 <75 <90
55 <65 <75 <90
60 <65 <75 <90
12UrAf3 762 1 <30 <35 <50
0.4UrA[3 254 / <15 <20 <20

Remarks: Ur=110kV.

SJJI-YB006
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compartment except diverter switch compartment (routine test, type test)

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

Test date: Sep. 05, 2023

Relative humidity: 67%; Ambient temperature:24.4°C

Dielectric dissipation factor (90°C) Breakdown voltage (kV)

Water content (mg/L)

0.12% 65.7

10.3

Gas chromatograph analysis (before all tests)

Test date: Sep. 05, 2023

uL/L
tal

H, co Co, CH, C.H, CH, CH, | de:c:rbon
0.83 754 143.89 1.04 0 0.32 0 136

Gas chromatograph analysis (after diclectric test, before temperature-rise test)

Test date: Sep. 05, 2023

uL/L
Total

H, co o, CH, CHe CH, CH, | by P
1.02 9.48 150.13 1.06 0 0.33 0 [ 139

Gas chromatograph analysis (after temperature-rise test, before short-circuit test)

Test date: Sep. 06, 2023

nul/L
Total
H, CO CO, CH, CsHg C.Hy C,H, hvdrocarbon
1.14 11.05 158.42 1.08 0 0.33 0 1.41
SJIJ-YBO006 (11
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4.18 Measurement of frequency response (special test) Test date: Sep. 07, 2023
HV windings frequency response curve before short circuit test
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LV windings frequency response curve before short circuit test
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4.19 Short-circuit withstand test (special test)

Test date: Sep. 08, 2023

Single-phase supply should be used and test voltage shall be supplied between one HV line terminal and the
other two line terminals connected together. HV neutral point is earthed. LV side is connected by short-circuit and

earthed. The test oscillogram shall be normal. For the test oscillogram, see P,;.3;. The percentages of peak current

and symmetrical current are the ratio of applied current value to calculated current value.

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

. .. Symmetrical value of Peak value of phase .
Tapping position phase current (A) current (A) Coefficient (K \/5 )
1 2692 6865 2.55
9b 3017 7693 2.55
17 3360 8568 2.55
4.19.2 Current injection of short-circuit test
Measurement of current
Tapping Applied Symmetrical value of Peak value of phase
;;osllltlon voltage | Times phase current current Duratio
PRase 4 minal Measured Measured ) n Oscillogram No
category value (%) value (%)
(A) (A)
The first
Rize 2628 97.62 6863 99.97 0.258 | 23M1237-S-T001
The
second 2654 98.59 6867 100.03 0.256 | 23M1237-S-T002
time
The third
e 2620 97.33 6772 98.65 0.257 | 23M1237-S-T003
Measurement of reactance
Times Reactance values of phase () Variation in phase reactance (%)
/A A-BC T
A B C A B C
Before . |
tests 24.046 24.391 24.074 / / /
The first '
time 24.074 24.608 24.410 0.12 0.09 0.08
The
second 24.092 24.610 24.412 0.19 0.10 0.09
time
The third
time 24.101 24.610 24412 0.23 0.10 0.09

The maximum reactance variation in phase is 0.23%.

SHJ-YBO11
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. Measurement of current
Tapping | A olied
position plI; Ti Symmetrical value of Peak value of phase
/ phase vo ?gel mes phase current current Duration Oscilloeram No
category termina Measured o Measured 0 (s) & =
(%) (%)
value (A) value (A)
The first
time 2979 98.74 7720 100.35 0.258 |23M1237-S-T004
The
SC_COHd 2924 96.92 7546 98.09 0.256 |23M1237-S-T005
fime
The third
tilhe 2898 96.06 7480 97.23 0.258 |23M1237-S-T006
Measurement of reactance
Times Reactance values of phase () Variation in phase reactance (%)
9b/B B-CA
A B (& A B C
Before
tests 19.296 19.573 19.343 / / /
The first
i 19.343 19.673 19.592 0.24 0.14 0.10
The
second 19.343 19.679 19.591 0.24 0.17 0.09
time
The third
e 19.343 19.685 19.594 0.24 0.20 0.11

The maximum reactance variation in phase is 0.24%.

SIN-YBO11 (11)
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Measurement of current
Tappi .
pzrs)i%lgﬁ Applied Symmetrical value of Peak value of phase
/ohase | Yoltage | Times phase current current Duration )
P terminal M d d Oscillogram No
category easure %) Measure %) (s)
value (A) value (A)
The first
time 3209 95.51 8327 97.19 0.259 |23M1237-S-T007
The
se'cond 3264 97.14 8472 98.88 0.257 [23M1237-S-T008
time
The third -
time 3285 97.77 8490 99.09 0.257 |23M1237-S-T009
Measurement of reactance
Times Reactance values of phase (€2) Variation in phase reactance (%)
17/C C-AB
A B C A B C
| Before
& ot 15.298 15.540 15.336 / / /
The first 4 !
time 15336 15.701 15.565 0.25 0.22 0.16
The
second 15.336 15.702 15.570 0.25 0.22 0.19
time
The third
Ty 15.337 15.702 15.579 0.26 0.22 0.25

The maximum reactance variation in phase is 0.26%.

4.19.3 Outside and out-of-tank inspection

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 Pgo_7.

SJJJ-YBO11
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Oscillogram
23M1237-S-T001
800.0 kV o
A ARAA i N[ A
y ) ;‘\.‘f./\wi\\/\/\//\i(\/\/ \z"\;\[ﬂg . N
YRVRVAYRY B
IATRTRTRTATATATATA A A i\
|
|
-800.0 kv
25.0 kA
WL WAAW A /ﬂr
I — T ’—‘_ﬁlk" \ i -
\ﬂ/\’“\/ \/\'[\/\’\/b\/f
V
-25.0 kA ‘ . _ _
| A% 1 |2158ms 50.00 ms/div 715.8 ms
Tapping Applied Peak value of phase current (A) | Symmetrical value of phase current (A)
position / voltage Duration
phase ¢ 'g] Measured value Measured Measured value Measured (s)
category | 'ommna (A) /calculated (%) (A) /calculated (%)
/A A-BC 6863 99.97 2628 97.62 0.258
(1D
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Oscillogram
23M1237-S-T002
800.0 kv
/‘; /\ [
PEATA N TEASARAN N\ )
v ",m'\,r\ I BYR U EYRYA
[ L ,’ iy |
| \\/\V/\f\/v\/\/\/\\/J\/\\/\l
-800.0 kV
25.0 kA
/\ //‘\\ jf’\ ’\ f\ ’[\\ /\ \ A
1 AVAVAVAVAVAWAVAWAWAWIVIYAS
V\/\/\:U\/\v/\\/ \
|
L 50k _ : . : ,
| B#imS: 1 (2158 ms 50.00 ms/div ] 715.8 ms
Tapping Applied Peak value of phase current (A) | Symmetrical value of phase current (A)
position / ltage Duration
phase t:all(')m i§a1 Measured value Measured Measured value Measured (s)
category (A) /calculated (%) (A) /calculated (%)
/A A-BC 6867 100.03 2654 98.59 0.256
(11
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Test Report
Oscillogram
23M1237-S-T003
800.0 kv —
ACAPA AT ASA A AN A A
Y A /‘\ 1'!\“1[\'\ au HH'\ !\\&/*‘\ML_E H\!H\ A ;/L
YRy ! ,'I YR Vi
VR'RIAY \/ VoV Y \/ v Y \J
-800.0 kV
25.0 kA
I i AT_»;'" AN AN AN AWA ,'[\\ [“.\“m[\_‘”
AN AV AVAVAVAVAVAVAY R VA
\\/ (YRVAY. VRV VAVAVARVERVARVARY
-25.0 kA . . .
af%E: 1 [2158ms 50.00 ms/div 7158 ms
Tapping Applied Peak value of phase current (A) | Symmetrical value of phase current (A)
position / Tt - Duration
phase tz:m?le Measured value Measured Measured value Measured (s)
category (A) /calculated (%) (A) /calculated (%)
1/A A-BC 6772 98.65 2620 97.33 0.257
(11)
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Oscillogram
23M1237-S-T004
800.0 kv B
A 'f‘ '\\ f r/\ / -';I
U ;’\:{\/\;\,‘/\”/\/\1,’/\/\f/\!\’,\L S
VYV VYV VTR
-800.0 kV
25.0 kA
WA 0 A A
! VAVAVAVAVAYAVAVAY TAVATA
L NN AR VARV VIR VAR VERVAR
au’yf‘vv\/\/b\/\’ v
|
-25.0 kA . . .
Af%mS: 1 |215.8ms 50.00 ms/div 715'8E.
Tapping Applied Peak value of phase current (A) | Symmetrical value of phase current (A)
position / volt Duration
hase ottage Measured value Measured Measured value Measured
P terminal ®)
category (A) /calculated (%) A) /calculated (%)
9b/B B-CA 7720 100.35 2979 98.74 0.258
(11
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Oscillogram
23M1237-S-T005
800.0 kv
\ A AR AN
u 'f\\//\';’/\\\i/\\\{l\f\\{}\/\'H[\“[!“1/{\\?
BYRVEVEVIRVERVIRVA Y IWARY
VARVARVARVARVARVARY! \// 1y \/ KJ Vo
-800.0 kV
25.0 kA
,"/\ A NOA .
ATAVAV AVAY. VWA T
I SV AVEYE AR e
VEVRV VYT
-25.0 kKA . .
| HEf%S: 1 [2158ms _50.00 ms/div 715.8 ms
Tapping Applied Peak value of phase current (A) | Symmetrical value of phase current (A) )
position / oltage Duration
phase t‘érmi I%al Measured value Measured Measured value Measured ()
category (A) /calculated (%) (A) /calculated (%6)
9b/B B-CA 7546 98.09 2924 96.92 0.256
SJIJ-YBO15
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Oscillogram
23M1237-S-T006
800.0 kv
AN / A N
| PR A 1 1
{ \ / \ { b7 ! i
VRVAVRVRVAVRVAVRIATRIRVAY
-800.0 kV
25.0 kA
A / A
: S /A\___Q A ,/f\\ A /:” \ /f“g A o
iy \/\m\ RYAVAVATRY
\VI\V/‘\J;\\/VV‘\/&’&’ vov
J -25.0 kA .
i M S: 1 |215.8ms B 50.00 ms/div 715.8 ms
Ta}?ping Applied Peak value of phase current (A) | Symmetrical value of phase current (A)
position / voltace Duration
phase termi I%al Measured value Measured Measured value Measured (s)
category (A) /calculated (%) A) /calculated (%)
9b/B B-CA 7480 97.23 2898 96.06 0.258
SJ1J-YBO15
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Oscillogram
23M1237-S-T007
800.0 kV
|
AT AN PO 1 )
" S VRVAVAVAVRVAVAY j//\/' ]
VRVARY \/ \/ \/ YRV L \/
-800.0 kV
25.0 kA
|
|
¢ 3 N i
O AR /) f\ /‘\.\ /\, [
i A AV AYA AVAYAY S L
[ I / [y / / [ i/
VYV VYV VYUYV VY
| VoV
|
-25.0 kA
PHHS: 1 |2158ms s00msdv 715.8 ms
Tapping Applied Peak value of phase current (A) | Symmetrical value of phase current (A)
position / voltace = — Duration
hase ottag Measured value Measured Measured value Measured s
P terminal ©)
category (A) /calculated (%) (A) /calculated (%)
17/C C-AB 8327 97.19 3209 95.51 0.259
(11)
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Oscillogram

800.0 kv

e

VANAAN

23M1237-S-T008

\

o i PATATATATL A

-800.0 kV

'|

25.0 kA

-

-25.0 kA . : . .
AfmeT: 1 _215.8 ms 50.00 ms/div 715.8 ms |
Tapping Applied Peak value of phase current (A) | Symmetrical value of phase current (A)
position / voltace - Duration
phase b= iI%al Measured value Measured Measured value Measured (s)
category (A) /calculated (%) (A) [calculated (%) -
17/C C-AB 8472 98.88 3264 97.14 0.257
(1)
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Oscillogram
23M1237-S-T009
800.0 kV -
A i
u - l//\z\\\/\/\/\/\q\’[\{/\\!r
\/V\/\/\I/\J\/\/\V[\/\\/
|
-800.0 kY
25.0 kA
c\‘f\/\ﬂx/\f\f/\/‘/\![\
! SRR WEWR I
\\/\ \!H\‘i‘\i\\/\\f\/\i“wb
t g i i ! I /
\'\j{ \\/ \\/ \,r \/ \[i \J Vo ov v
-25.0 kA . . .
RS 1 |215.8ms 50,00 ms/div 715.8 ms
Tap;_)ing Applied Peak value of phase current (A) | Symmetrical value of phase current (A)
posmon/ voltage Duration
phase termi r%al Measured value Measured Measured value Measured (s)
category | (A) /calculated (%) (A) /calculated (%)
17/C C-AB 8490 99.09 3285 97.77 0.257
SJJJ-YBO15
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4.19.4 Routine retests

(routine test)

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

Relative humidity: 63%; Oil temperature: 26.2°C

Test date: Sep. 11, 2023

Rys Rgo Reoo Absorption Polarity index
Measured part (GS) (GQ) (GQ) | ratio (Re/Rys) | (Rgy/Rao)
HV—LYV and earth 36.8 542 74.7 1.47 1.38
LV-—HYV and earth 19.7 272 39.9 1.38 1.47
HV, LV—earth 254 37.1 52.6 1.46 1.42

(routine test)

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

Relative humidity: 63%; Oil temperature: 26.2°C
Insulation resistance corrected to

Test date: Sep. 11,2023

Measured part Measured insulation resistance (GS2) 20C (GQ)
Core—earth 5.42 6.97
Frame—earth 395 5.08
Core—frame 5.36 6.89

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

Relative humidity: 63%; OQil temperature: 26.2°C

Test date: Sep. 11, 2023

: o Dielectric dissipation
Measured part Dwflfgg;ctgé%m (;?on factor tand corrected to Capacitance (pF)
° 20°C (%)
HV—LYV and earth 0.40 0.34 11726
LV—HYV and earth 0.44 0.37 13974
HV, LV—earth 0.46 0.39 10596

See 4.19.4.3.

4.19.4 4 Determination of capacitances windings-to-earth and between windings (routine test)

Test date: Sep. 11, 2023

SJJI-YBO12

(1)



DQJC

Suzhou Electrical Apparatus Science Ne: 23M1237-S

Test Report )
P Research Institute Co., Ltd. Total 79 Page 33

4.19.4.5 Measurement of bushing capacitances and dielectric dissipation factor (tand) (commission test)
Test date: Sep. 11, 2023

Relative humidity: 63%; Oil temperature: 26.2°C

No
Applied
Measured content voltage A B C O
202307101 202307102 202307103 202307104
tand (%) 0.28 0.30 0.27 0.36
Nominal
capacitance (pF) 10kV 173 174 175 294
Measured
capacitance (pF) 179 181 172 297
4.19.4.6 Auxiliary wiring insulation test (AuxW) (routine test) Test date: Sep. 11, 2023
Relative humidity:56%; Ambient temperature: 26.1°C; Air pressure: 101.0kPa
Part of applied voltage Test voltage (kV) | Test duration (s) Result
Wiring for auxiliary power and control circuits 2 60 PASS

SINI-YBO12 (11)
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4.19.4.7 Measurement of voltage ratio and check of phase displacement (routine test)
Test date: Sep. 11,2023

HV winding LV winding Trans f(_)rma tion Measured volta(t(%/:)ratio tolerance Comection
Tapping Voltage Tapping | Voltage ratio b.y symbol
gosition kV) position kV) calculation AB/ab BC/be CA/ca

1 121.000 11.524 0.10 0.08 0.12
2 119.625 11.393 0.11 0.10 0.14
3 118.250 11.262 0.10 0.06 0.15
4 116.875 11.131 0.13 0.09 0.15
5 115.500 11.000 0:13 0.10 0.17
6 114.125 10.869 0.08 0.05 0.14
7 112.750 10.738 0.08 0.06 0.16
8 111.375 10.607 0.08 0.05 0.13
9b 110.000 / 10.5 10.476 0.06 0.08 0.19 YNd11
10 108.625 10.345 0.07 0.06 0.16
11 107.250 10214 0.07 0.05 0.18
12 105.875 10.083 0.08 0.05 0.15
13 104.500 9.952 0.11 0.07 0.19
14 103.125 - 9.821 0.13 0.10 0.16
15 101.750 9.690 0.11 0.08 0.15
16 100.375 9.560 0.08 0.06 0.14
17 99.000 9.429 0.11 0.10 0.20

SIII-YBO12 (11)



DQJC

Test Report Suzhou Electrical Apparatus Science Ne: 23M1237-S
Research Institute Co., Ltd. Total 79 Page 35
4.19.4.8 Measurement of winding resistance (routine test) Test date: Sep. 11, 2023
Oil temperature: 26.1°C
Measured value (€2) Resistance
Winding Tapping position A-O B~O C-0O unbalance rate

a~b b~¢ c~a (%)

1 0.2282 0.2287 0.2279 0.35

2 0.2251 0.2256 0.2249 031

3 0.2221 0.2224 0.2218 0.27

4 0.2192 0.2198 0.2191 0.32

5 0.2156 0.2161 0.2153 0.37

6 0.2288 0.2292 0.2286 0.26

7 0.2096 0.2101 0.2093 0.38

8 0.2058 0.2061 0.2055 0.29

HV 9 0.2019 0.2024 0.2018 0.30
10 0.2057 0.2062 0.2055 0.34

11 0.2095 0.2100 0.2091 0.43

12 0.2331 0.2337 0.2328 0.39

13 0.2151 0.2154 0.2147 0.33

14 0.2189 0.2194 0.2185 0.41

15 0.2221 0.2226 0.2218 0.36

16 0.2251 0.2256 0.2248 0.36

17 0.2281 0.2289 0.2279 0.44

LV / 4.107x10° 4.069x107 4.082x107 0.93

SITI-YBO12 (1)
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4.19.4.9 Measurement of no-load loss and current (routine test)

Test date: Sep. 11, 2023

Voltage Applied voltage (kV) No-load current No-load loss (kW)
multiple Averager rm.s. value (A) %) Measured Corrected
value T o value value
90%Ur 9.456 9471 3.58 0.10 19.082 19.0517
100%Ur 10.533 10.548 432 0.12 22.435 224023
110%Ur 11.592 11.760 8.55 0.25 35.502 34.9875

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

4.19.4.10 Measurement of no-load loss and current at 90% and 110% of rated voltage (type test)
.See 4.19.4.9.

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

Test date: Sep. 11, 2023
Oil temperature: 26.1°C

Short-circuit
Applied current impedance Load loss | Total loss
kW) kW)
I (for each phase)
Tappin Measured | Measured oV
Winding pping voltage load loss | . o Corrected | Corrected
position impedance (%)
Vir kV) kW) Q) value value
(A) (%) t=75°C t=75°C t=75°C t=75°C
I=Ir =Ir I=Ir I=Ir
1 161.76 | 53.81 6.898 50.952 24.62 10.60 194.9401 | 217.3424
HV -
| 9b 176.15 | 53.27 6.025 51.486 19.75 16.28 | 201.0593 | 223.4616
LV
17 200.17 | 5448 5.436 61.584 15.68 10.08 | 232.0265 | 254.4288
SIJJ-YBO13 (11)
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4.19.4.12 Tests on on-load tap-changers (routine test) Test date: Sep. 11,2023

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 rated current in the tapped winding, 10 cycles of tap-change
operations across the range of two steps on each side from the middle tapping (the tapchanger will pass 20

times through the changeover position).

Test result: PASS

SIJJ-YBO13 (11)
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4.19.4.13 Lightning impulse test (LI, LIC, LIN) (routine test, type test) Test date: Sep. 11, 2023

Atmospheric conditions of test:
Relative humidity: 54%; Ambient temperature: 25.8°C; Oil temperature: 25.7°C; Air
pressure:101.0kPa.

Test items and voltage

Rated withstand voltage (kV)
Withstand terminal T Tapping position
Lightning full wave Lightning chopped wave
A,B,C 480 530 A:l; B:9b; C:17
6] 325 / 1
a,b,c 75 85 /

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.
Neutral point:

One negative reduced level full wave impulse;
Three negative full level full wave impulses.

Test records:

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

For waveform diagram, see P3o.4s.

Voltage ranges of oscillograms are as below:

Withstand terminal Full wave (kV) Chopped wave (kV)
AB,C 479.29~483.65 530.75~536.27
O 325.10~328.20 /
a,b,c 75.28~77.06 85.72~é6.29

SIJI-YBO13 (1)
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Tested terminal: A Test polarity: negative Channel 1: voltage wave Channel 2: current wave
R BSONERRATE T | i 100%ERLHR a0
¥ 100.0- 1 — —
0.0~ — Upk=-277. 63V Upk—ATRL 29KV
T1=1.44us; T4 s,
-100.0- T2=44. B2us; TE=ah fdus,
-ZDDADJ | |
i =500 0~ : 1 | 1 I il
“10.8 =S I'I__‘J_"_ll 0 1000 1350 1500 |
Max, 20 4810h; Max. =0. BBk :
Bin. #~1. 13kA; Min. =-1. B2kA;
i .
__l Uao'  wo o gl ot 1siu'ul_"_ | : W:n' o 0 o 7o o 1250 1?60“
e soXEeRRLH e = 100x BB o0
»v 200.0- % .
l o \pi=-533. 0BLV:
T1=1. 38us;
-0, 0 Te=4. 43us;
0z70. 19; |
iy [

— ' ]

Bax. 52. TThA; Max. =3. 08kh:
Bin =2 8%k Min. =-4. T6kh;
I )
| s'o o 150 200
e —
ee e®

Upke-532, T4V i Upk=—482, 24kV;

Ti=1. 3Tus, T1=1. 44us;
T¢=4. 63uz; ! T2=44. B3us;
0220. 20 |
‘SOD‘O 1 v U 1 ] 1] 1 ms
~10.0 250 800 750 100.0 125.0 150.0
[Max =3, 1ThA; Mes. =0. 90lcA;
Rin =-5.30kh; Min. =-1. B5kh;
-1,50_1 l WA‘*,‘_,_I____..__
X S S SR T S
| } -10.00 250 50.0 75.0 100.0 125.0 150.0
i 100%FFERH o
wv 100.0- 12
Uple-481. BTV
Ti=1. d4us;
T2=45. BGus;
. : = & ,
-500.0- i | ) \ i | us
-10.0 5.0 S0.0 75.0 100.0 125.0 150.0
|
| [Mex. =0. 72ich;
Min. =~1.Tokh;
i v as!
“2.00- ' | | i . |
-10.6'  25.0 50.0 75.0 100.0 125.0 150.0
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Tested terminal: B

Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave

R SO%TEFEARE L X ] A 100% R ae
¥ 50.0- . | w 100.0-':“‘l . - - .
0.0 - 0.0- HO B i !
-50.0-, Vpk=-2T4. 63KV; - I i ! L et Uple-480. 63kV:
100.0- e e
-100, 0| T1=1.39us: i - 3Bus:
150, 0 T2=45. 86us: ~200.0- 12745, 39us;
-200.0- -300.0-
-250. 0. ~400.0 .
30004 : ! ] i i | us 50004, ] | . i i | us
~ -10.0  25.0 50.0 T75.0 100.0 125.0 150.0 -10.0 250 50.0 75.0 100.0 1250 150.0
cz
— e kA .00~ : \ ; :
Max. 0. 41kk 0504 . M. =0. 651ch;
ax. 3 . 0.00 ax. =0. .
Bin =-1. O4A, -0.50- Min =-1. 811h:
-1.00
| -1so-
~2:00- ) ] ' | haii
-100 280 S&@ TS0 000 1250 150.0
ati 1006 T B a0
Upl=-532. 58KV |
Ti=1. 40us;
. S0us |
0220, 20;
]
Max. =3. 12kcA;
Min =-4. 8dleh;
i
L X ]
¥ 200,070 ooy 1
Vpl=-534. 36KV : Uple=-451, 9Bk¥;
7131, 40us; 1 T1=1.4lus;
Tezd. S2us: 12245, B2us;
07=0.19; i
! ]
i : !
600.0- 1 i us “500.0~ ] ) ' 1 ! 1 ms|
-5, | ~10.0 250 50.0 75.0 100.0 125.0 150.0
| o o0 92 -
¥ee. 53, 0SkA, : Mese. =0, 50LeA:
Hin. =-5 12kA; Min. =-1.80kA;
: i us|
2004 | | i | i .
-10.00  25.0 50.0 75.0 100.0 125.0 150.0 | |
T
100XBREHE [ X ]
Upl=-483. 651V
Tiz1. adus;
12245 43us;
050 - Wax. =0. BTkh;
0.00-} T
-0.50-} s A w— Win =1, TElh;
~1.00- - -
—1.50-'
; us
“2.00- | ' i i i | |
-10.0 250 50.0 75.0 100.0 125.0 150.0
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Tested terminal: C

Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave

e BN o9 - 100%ER2HE X ]
» 500t S v 1000 FH
0.0—fm - - R Raa—

-50.04 4 Upk=-270. 66LV; " Upl=—482. 68KV,
-100.0+ T1=1. 4lus; T1=1. 4Bus;
-150,0-| 12245, T8us: T2=44. 83us:
=200. 0
-250. 0
-300'0_I 1 ’ 1 1 i 1 t _uas

-10.0 5.0 50.0 75.0 100.0 125.0 150.0 ||
[Max. =0, 413K, Maxc. <0, Bdkh:
|Bin.==1. 0BkA,
LE ] a8
|Upk=~260. 01KV Upk=-536. 2Tk¥;
Ti=1, 42us; T1=1. 45us:
Te=4. Sfus; Te=4. 38us:
0z=0.21; 0z=0.21;
]
=58 oo slo  1wo 150 we |
3
Rax. =2, $3kh; Max. =3. 01kck; |
Bin. =-2 Tdkk: Min. =-5. 34kh;
|
o9 a8
Upks~630. T5kV; Upk=-481. B3KY;
Tixl, 4Sus; Ti=1. 4lus:
Tomd, 4Tus: T2=47. 3us:
(020, 21
B, =3, 05kA, P Max. =0. T0k;
#in =5, 41kh; 'ﬁ-Sﬂ-t- + Min.=-1. 85l;
] =100~
-4.00- e 150 o o i
s I i
~6.00- ) i | ! " 200 | i | i | i .o
S0 0.0 50 10,0 150  20.0 ~10.0 250 50.0 75.0 100.0 125.0 150.0
i 100%EBEHE e8
& 100021 =,
0.0 =
~100.0-)- ;ul,lﬁ—qaz. 6TV,
-200.0-
-300.0-]
-400. 0~ - |

Max. =0. 690cA;

Min. =—1. B2kA;

750 100.0 125.0 150.0

SJJJ-YBO15

(11)



DQIC

Test Report

Suzhou Electrical Apparatus Science
Research Institute Co., Ltd.

Ne: 23M1237-S
Total 79 Page 42

Tested terminal: O

Test polarity: negative Channel 1: voltage wave

5 SO%TFER R L X
w s50.0- M
0.0
Upke-179. 9TRY;
-50.0- T1=1. 18us;
100,04 12=59. S3us;
-150.0-
|
~200.0-) ' ( i | i i ms
-10.0 25.0 50.0 75.0 100.0 125.0 150.0
e
Wax. =0. T1k;
Min =~2. 21kh;

us!
' ] ‘ i ]
25' 0 S0.0 75.0 100.0 125.0 150.0

100% TR ae

| L 5
i.

Upk=~325. 281
T1=1. 24us;
T2=57. OBus:
e
~400.0-, ' | | ( ' -
-10.0' 280 500 75.0 100.0 1280 1580 |
§¥Y m_’.cniu —_—
[ Max. =1. 16kA;
i =-3. Sdk:
-3 00~ g 4 -
-0 AR . w
-10.0 250 50.0 75.0 100.0 125.0 150.0
R L00%TFREHE ee
x¥ mo,a_n‘.:!.‘_..\..._w...ﬂw,“ S SO, —
Vi ls=-326. 20KY:
121, 26us;
12=57. 65us:
:
-400.0-4 ' § i ' ' I ws
_ -10@ 250 §9,0 75.0 100.0 125.0 150.0 ||
kA 002 I
lm:i
Max. =1 10kA:
i, =-3. 98kh;
-4-00—1 S S SN D S T |
-10.00  25.0 50.0 75.0 100.0 125.0 150.0
[Een 100%TR L ed
KV 1000 e |
0.0-
| Upk=-325. 10kY:
-100.0- T1=1. 2Bus;
o000 12558, Blus;
-300.0-} -
-400’0-I i i i i I 1 1 _us
-10.0 950 50.0 75.0 100.0 175.0 150.0
Max. =1. 23A;
Min =-3. 52k;
us

{ i i ‘ i |
-10.0 25.0 S0.0 75.0 100.0 125.0 150.0

Channel 2: current wave
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Tested terminal: a

Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave

50%EER £ L 3] B 100%EEB R LR
F 11
!
—_— Upk=-43. 32k¥; : I Upk=—T5. BSKY;
T1=1.5lus: [{ Ti=1.5lus:
T2=44. B4us: 'l T2=45. 63us;
_50'0"! U i i ] 1 1 1 _as _SD'D-I 1 i i i 1] : 1 o
-10.0  25.0 50.0 75.0 100.0 125.0 150.0 || -10,0 250 50.0 75.0 100.0 1250 150.0
w2 EE —
Wax. =0. 17kh;
10+ Min. =-0. 63k
—0.304 - 3 1
3 us| |
-0.40- A} 1 } 1 | | T0.80- ) i ' I '
-10.0 75.0 1000 1250 150.0 | -19.0 250 S6.0 75.0 100.0 125 . L
soxiBrR i .0 it 100% e REE se
W ze.u-lf'" -
Hupk-52. 08Ky Upk=-85. 89kV;
T1=1.Slus; Ti=1.53us;
Te=3. TSus: Te=4. tdus;
0270, 18; 0270, 19;
i ) i as |
0.0 50 10.0 150 200
TP
|
Bax. 51, 32kA, 1,00 | {Ma =1 38300 |
Hin. 2=0, S0kA; 0.00~ S Min. =-1. 43kh:
L2 a0
Upk=~05 T2KY: | Uple==75. B6KY:
T1=1, Gus; T1=1. 52us;
Tozd. 16us; i T2=45. 36us:
0220, 20;
i 800~ ] ! ] 3 i | us
-10.0  25.0 50,0, 750 100.0 125.0 150.0 || -
l kA 20 o
W =1, 3004 000 [Rax. =0. 111ch;
-0 20
Bin ==1. 3ThA: < Min. =-0. 63kh:
[ B |
wed o ™
<100 25.0 50.0 T5.0 100.0 125.0 160.0
it 1008 EEB R ®e
w200 ——
Upk=—T5. 28%V;
TI=1.S2us;
T2=45. 2Tus:
800+ i | i i i \us
-10 25.0 S0.0 T5.0 100.0 125.0 150.0
wA 202 -
Wax. 0. 11kk:
Win. =0, B4kA:
.’ i i .
S S S S S S
-10.0 25.0 50.0 750 100.0 125.0 150.0 |
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Tested terminal: b

Test polarity: negative Channel 1: voltage wave

Channel 2: current wave

Upk=-52. 16kY;
T1=1.52us:
Te=4. 84us;
02=0.19:

10on Tz &R L X

Upka86. 24KY:
Ti%1, S3us:
Tesd. 24as:
0x=. 19:

Bax =1, 34kA;
Bin, 5-1. 31kA;

oed |
-10.0 25.0 S0.0 75.0 100.0

R SO EE R LY ] ] 100%BEE W L X ]
¥ 10.0- CE = f——————y
Upk=-43. 23kV; Upk=—T7. DBKY:
Ti=1.Slus; T1=1, 54us:
T2=44. 99us; T2=44.82us;
50.0-; ] i ' i \ s
_-100_ 95.0 S0.0 75.0 100.0 15.0 i50.0 |
- -
bl Wax. =0 OBkA; Max. =0. 18kh;
-0.10-
-0.20- I i s 07Sah: Min =-0. 63kA;
-0.30-4 | |
; i NS i ' s
0. 40-'! v ] 1 ) i 1 1] -0. so-l 1 U 1 3 1] 1] ]
-10,0 250 §0.0 75.0 100.0 125.0 150.0 -10.00  25.0 0.0 5.0 100.0 125.0 150.0
e soxfEER ki e 7] 100%TRB B ee
Upl=-86. 23KV

T1=1.53us:
Te=4. 3Tus;
0z=0. 19;

Max. =1. 68lh;

Min. =-1. 39%A;

Upl=-T76. 38kY;
T1=1.53us;
T2=45. 6Tus;

i
us

Max. =0. 1TkA;

125.0 150.0

100%TFER IR L X ]

k¥ 20.0-;
0.0-
Upk=~76. D4kV;
-20.0- T1=1. 48us:
—a.gll T12:45. 29us;
-60.0- |-} e - .
J ! | | : ’
-80.0-, | | | i i : | us
-10.8 25.0 50.0 75.0 100.0 125.0 150.0
— |
Max. =0. 18kA;
Min. =-0. 62ch:
i us
-0.80- | | P | | )
-10.0 25.0 50.0 75.0 100.0 125.0 150.0
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Tested terminal: ¢~ Test polarity: negative

Channel 1: voltage wave

Channel 2: current wave

i ! t us
100.0 125.0 150.0 |

e 50NTER 2 o0 1005FEB2W ee
k¥ 10.0- T2 ‘ . " - — e ; ‘ = I
0.0~} J— i [ T .
- i ! Upk=-43. 82kV; i | : — Uple==T76. 621V
10.0- |
. ’_] . Ti=1. 4Tus; } e T1=1. 49us:
.0y e 244, 36us; ! ; 12544, 2Bus;
3.0 | ‘
0.0 <t
-50.0- ) i i i ( | s ] | i i ) 1S
~10.0_25.0 SO.0 75.0 100.0 125.0 150.0 | 26.0 50.0 75.0 100.0 125.0 150.0 ||
w20 R i -
Max. = O9KA; Max. =0. 111h;
Win, =0, 36kA, Min. =0, SThi:
i -
W5
k1 t i ] | ) t ] ] ] ]
75.0 100.0 1250 150.0 | 250 50.0 T75.0 100.0 125.0 150.0
100%TR 8L (X
— — - - o
' A AR
Upk=53. T4kY; -20. n-i. || | | Upk=-86. 29k¥:
T1=1, 52us: ¢ T1=1.50us;
Tew4, 49us; -40. 0-—2 T Te=4. 36us;
0z=0. 19; ~80. 08~ 0z=0. 18;
Max. 71. 21kA; Max. =1. B3kA;
Min, -0 B3k Min. =-1. 23lch:
‘ ! nx |
~1.00- ' i 1 |
-5.0 0.9 §0 100 150 200 |
b L00%TER AL (X ] LY
Ugi-85. 8TV Upl=-T75. 58LY;
||T181. S2us; T1=1.51us;
T34, OBus: | 2244, EBus
0z=0, 18;
i
[Max. =1. 39Kkk; [Max. =0. 09kA:
u,ao-,...__m,v UJ\A/\/V\A,.., 'Iiu:—L(ZkA: Min. =-0.55ki;
-1.00 i . NN I -0.404 e E=2 I S i T
1 , e ,
+ us . B 1 i 1
-2.00- i i g ) ! B T T Y S S
5.0 0.0 50 100 150 200 ! -18.00  25.0 50.0 75.0 100.0 125.G 150.0
) 100%EFER 2 a8
v 20.p- CH1 e
0.0-
= Upk=-T6. 09%V;
-20.0- e SRR Ti=1. 49us:
o : I Irz=44. 63us;
-60.0-| |
-80.0-, !

-0.80-, ' | '
-10.0 250 50.0 5.0

100.0 125.0 150.0

Macx. =0, 10kh;

Min. =-0. 64kh;

us/
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4.19.4.14 Applied voltage test (AV) (routine test) Test date: Sep. 11, 2023
Relative humidity: 56%; Ambient temperature: 26.1°C; Qil temperature: 25.6°C; Air pressure: 101.0kPa
Part of applied voltage Test voltage (kV) Test duration (s) Result
HV and neutral point—LV and earth 140 60
PASS
LV—HV, neutral point and earth 35 60
4.19.4.15 Line terminal AC withstand test (LTAC) (routine test) Test date: Sep. 11, 2023
Relative humidity: 56%; Ambient temperature: 26.1°C; Oil temperature: 25.6°C; Air pressure: 101.0kPa
Phase-to-earth test
Applied Induced
Part of applied | Tapping voltage (kV) voltage (kV) Frequency Test duration
voltage position (Hz) (s) Result
v HV

ab 21 A 200

be 5 21 200 200 30 PASS

ca 21 C 200

SJ1J-YBO13
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4.19.4.16 Induced voltage withstand test and induced voltage test with partial discharge measurement
(IVW, IVPD) (routine test)
Test date: Sep. 11,2023
Relative humidity: 56%; Ambient temperature: 26.1°C; Oil temperature: 26.1°C; Air pressure: 101.0kPa

HYV tapping position is 9b. Frequency is 200Hz.

Applied voltage Duration Partial discharge magnitude (pC)
Multiple };}3::;: (e;(a\r/t)h (min) A B C
0.4UrAf3 25.4 / <15 <20 <15
1.2UrAf3 76.2 1 <30 <30 <35
1.58UrA[3 100.3 5 <80 <80 <75

2.0UrAf3 127.0 0.5 / / /
5 <75 <80 <70
10 <70 <73 <90
15 <70 <75 <95
20 <75 <75 <90
25 <75 <80 <90
30 <80 <80 <90
1 SBUIN3 o 35 <80 <90 <90
40 <80 <90 <90
45 <75 <85 <90
50 <75 <85 <90
55 <75 <80 <90
60 <75 <80 <90
12UrAf3 76.2 1 <35 <35 <45
0.4UrA[3 25.4 / <15 <25 <20

Remarks: Ur=110kV.

SJJJ-YBO013 (1
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4.19.4.17 Insulating liquid test, measurement of dissolved gasses in dielectric liquid from each separate oil
compartment except diverter switch compartment (routine test, type test)

Test date: Sep. 08, 2023
Relative humidity: 61%; Ambient temperature:22.9°C

Dielectric dissipation factor (90°C)

Breakdown voltage (kV)

Water content (mg/L)

0.12%

10.5

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

Test date: Sep. 08,2023

uL/L
Total

H, Cco Co, CH, C,H; CH, C,H, . dr(:’c:rbon
1.43 1591 180.42 1.14 0 0.36 0 1.50

Gas chromatograph analysis (after dielectric retests, before long-duration no-load test)

Test date: Sep. 11, 2023

ul/L
Total

H, cO CO, CH, C,H;, C,Hy C,H, hydrocarbon
1.49 18.01 187.64 1.16 0 0.37 0 1.53

Gas chromatograph analysis (after long-duration no-load test, after all tests)

Test date: Sep. 12,2023

ul/L
H co CO, CH, CH CoH, CH Total
2 2t - & hydrocarbon
1.26 13.58 169.21 8 0 0.34 0 1.45
SII-YBO13 (1)
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4.19.4.18 Measurement of frequency response (special test) Test date: Sep. 08, 2023
HV windings frequency response curve after short circuit test
AO
2£51: o hEE
™ ==
2 oo
100 1k ] ;ﬁﬂtﬁa;:‘ 1‘0 * ] ] 100 : |.71I I;:&
BO
2£80: 0 SR
oSt
§ -50
eS8 o
T st
§ -50 ;
>

1a
ABERCH=)
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Ne: 23M1237-S
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LV windings frequency response curve after short circuit test
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4.20 Measurement of no-load excitation characteristics (commission test) Test date: Sep. 11,2023

Voltage Measured voltage (kV) Measured current (A)

0.1Un 1.052 0.3615

0.2Un 2.126 0.7315

0.3Un 3.158 1.125

0.4Un 4215 1.517

0.5Un 5246 1.924

0.6Un | R N 2345

0.7Un 7327 —n 2742

0.8Un 8.427 3.201

oot | 9482 3685

0.95Un 9978 3985

1.0Un . 10521 4315

1.05Un e 11062 5876

1.1Un 11552 8292

Remarks: Un =10.5kV.

No-load excitation characteristic curve

Current (A)

1,052 2.126 3.158 4.215 5.246 6.325 7.327 8.427 9.482 9.978 10.521 11.062 11.552

Voltage (kV)

SJI-YBO14 (11)
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4.21 Long-duration no-load test (commission test)

Test date: Sep. 12, 2023

1.1 times rated voltage is 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 the gas in oil chromatograph analysis data,

see 4.19.4.17.
Duration (h) Voltage (kV) Current (A) No-load loss (kW)
1 11.593 8.39 35.388
2 11.551 8.38 35.655
3 11.585 8.36 35.497
4 11.427 8.42 35.695
5 11.569 8.46 35392
6 11.667 8.36 35.598
7 11.762 8.42 35.727
8 11.472 8.41 35.375
9 11.564 8.34 35.579
10 11.749 8.39 35.606
11 11.560 8.46 35.685
12 11.600 8.46 35.478
SHI-YB014 (1)
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4.22 Measurement of zero-sequence impedances on three-phase transformers (special test)

Test date: Sep. 05,2023

Connection | Power supply | Open-circuit | Short-circuit Applied Measured Impedance
symbol terminal terminal terminal current (A) voltage (V) (9)]
YNd11 ABC—O abc / 124.265 706.654 17.06

SJII-YB006 (1)
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4.23 Measurement of the harmonics of the no-load current (commission test) Test date: Sep. 05, 2023
CH-A THD(%) =20.79 CH-B THD(%) =21.92 CH-C THD(%) =23.42
No |
In (A) In/I1 (%) In (A) I2 (%) In (A) In/I3 (%)
01 4.87 100.00 3.80 100.00 4.17 100.00
02 0.08 1.68 0.05 1.29 0.06 1.38
03 0.45 9.26 0.33 8.63 0.32 7.63
04 0.02 0.48 0.02 0.55 0.03 0.82
05 0.86 17.65 0.71 18.63 0.88 | 21.06
06 0.01 0.24 0.01 0.32 0.02 : 0.46
07 0.26 5.26 0.8 7.26 026 | 624
08 0.02 031 0.01 0.36 0.01 '| 025
09 0.05 1.06 0.05 1.29 0.06 ‘ 1.46
10 0.00 0.09 0.00 0.08 0.01 ‘ 0.12
11 0.06 1.23 0.04 1.15 0.05 1.26
12 0.00 0.00 0.00 0.04 0.00 0.06
13 0.02 0.48 0.03 0.68 0.02 0.58
14 0.00 0.00 0.00 0.00 0.00 0.00
15 0.05 1.06 0.03 0.76 0.04 0.91
16 0.00 0.00 0.00 0.00 0.00 0.00
17 0.02 0.32 0.01 0.19 0.01 0.35
18 0.00 0.00 0.00 0.00 0.00 0.00
19 0.00 0.00 0.00 0.00 0.00 0.00

SJIJ-YBO14 (1
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Measurement of top oil temperature rise:

Measurement of HV, LV winding temperature-rise:
367.40A current is required and 366.86A is actually applied during testing.

Test date: from Sep. 05, 2023 to Sep. 06, 2023

Measured data

4.24 Temperature-rise test (including calculation of the winding hot-spot temperature-rise) (type test)

Short-circuit method is adopted in the test. Tapping position is 17. LV side is short-circuited. Test duration is

13h of which the stabilization time is 3h. It is required to apply 253.7671kW of total loss and 252.5260kW is
actually applied during testing.

Measurement of top oil
temperature-rise and

metallic structural parts (K)

» . . . Ambient
average oil Measurement of average temperature-rise of windings-to-oil temperature (°C)
temperature-rise -
.. | Average |Total loss| Current
Top oil oil |injectior/ | injection/ . Average oil o craee R
temper- : Cold resistance winding Total | ment of
tempera- | specified | rated temperature
ature 1 Q) o temperature | loss cold
°C) ture | total loss | current °O) ©C) resistance
(°C) (%) %) _
HY | 04532 | ATTEISEt | o7 | yy | g1
76.8 66.9 99.51 99.85 4.086 | Atthe end of 26.3 24.6
v | 103 jeendot 1657 | Lv | 824
x10 cooling curve
Calculations of temperature-rise
Top oil temperature-rise (K) 50.7
HV 55.0
Winding temperature-rise (K) T
LV 56.2
HV 69.2
Winding hot-spot temperature-rise (K)
LV 70.8
Temperature-rise of tank surface and / 579

current. Both HV and LV winding hot-spot factors are 1.3.

Remarks: the calculated results of temperature-rise are the corrected value under specified total loss and rated
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Average winding temperature /°C

82

80

70

7B

74

72

70

63

66

Winding temperature curve

Average winding temperature data
Average HV winding 812°C
temperature

Average temperature of HV winding at the instant of shutdown is 81.2°C

3 Valid winding temperature

Extrapolated winding temperature |

T S SR SRR T R

Average liquid temperature

B4
a

Time/min
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Winding temperature curve

Average winding temperature data
Average LV winding 82 4°C
temperature

Average temperature of LV winding at the instant of shutdown is 82.4°C
34 T T T T T T 1 T T

{3 Valid winding temperature

82 P S . - - . o o, o P En et ing temperature [
: : . . Average liquid temperature

M e EESEERE |
. . TNeg B
ol ..... . o I
74 | - ........ ........ ........ ........ ........ S

72| ........ ........ ........ ........ ........ ........ ,,,,,,, .

Average winding temperature /°C

?D- ....... L ........ ......... ........ ........ T—

=71 N—— ........ ........ ........ ....... ........ ....... ........ J

BEF---- ........ ........ Tl ........ ........ ..... .........

) I S S (N A S R S T

Time/min
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Temperature-rise thermogram of tank surface and metallic structural parts
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4.25 Leak testing with pressure for liquid-immersed transformers (routine test)

Test date: from Sep. 03, 2023 to Sep. 05, 2023

Test method Applied part Appll((%;(i F?ar )e ssure Duration (h) Result
Main part of 30 24 No oil leakage or
Static pressure transformer damage
method On-load tap-changer No oil leakage or
30 24
tank damage

Remarks: the tank of product is of general structure. No oil leakage or damage is found before leak testing.
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Equation:

4.26.2 At no-load condition

4.26 Determination of sound levels (type test)

Sr
Lwa =39+ 18lg—=71.4dB (A)
Sp

where: Sr—the rated power is 63MVA;

Sp—the reference power is IMVA.
Because Ly, nis less 8.6dB (A) than limit value 80.0dB (A) of assured sound power level, according to
standard requirement, it need to measure load current sound power level.

4.26.1 Rough estimation of the load current sound power level

Test environment

Test date: Sep. 05, 2023

4.26.2.1 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 1
of the measured point is 1.0m. The height 2 of the measured point is 2.0m.

The total area of The average The amount of Distance from , .
] A S The area of the Environmetal
the surface of acoustic acoustic the principal .
= : L measurement correction K
the test room absorption absorptgon A radiating surface surface S (m?) (dB)
Sv (mz) coefficient a (m") {m) '
32932 02 658.6 1.0 102.7 2.1
Measured values (dB)

g Average
Status Average of : e ; A weighted sound power
background noise noise value A weighted sound pressure level

of of level
cooling | Before After the | transformer | —— 0.1Long 0.1L,,,
device | the test test o Lea =101 =0T K L ygs = Lpa +101g(S/50)

PAO
/ 324 323 56.4 54 ! 74

. — 1 <
Remarks: [ pso :the uncorrected average A-weighted sound pressure level; [ ppo=10lg (— Z:IOO'ILPAj )

i=1

Lpga: the lower of the two calculated average A weighted background noise pressure level.
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4.26.2.2 Values of frequency spectrum during the test

Octave band (Hz) Initial Lpgs (dB) Final Lyga (dB) Lpao (@B)
50 11.5 12.1 28.6
63 12.8 12.5 319
80 12.4 12.8 34.5
100 20.5 20.7 326
125 18.6 192 342
160 20.7 21.1 35.1
200 18.9 19.2 36.5
250 20.5 20.2 40.6
315 21.6 21.1 412
400 19.2 19.5 439
500 21.5 21.1 448
630 209 20.8 495
800 22.1 21.8 482
1000 23.6 23.1 476
1250 17.6 18.2 44.6
1600 16.8 17.2 462
2000 16.2 16.5 432
2500 17.5 17.2 416
3150 14.9 14.2 419
4000 132 13.5 382
5000 13.5 13.9 32.6
6300 10.3 10.8 315
8000 9.1 9.9 26.5
10000 8.6 92 226

Remarks: for frequency spectra of sound pressure see Pg;.
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Mean pressure spectrum

Average sound pressure level/dB(A)/20pPa

Frequency/Hz
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4.26.3 At load condition

4.26.3.1 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 1
of the measured point is 1.0m. The height 2 of the measured point is 2.0m.

Test environment

The total area of The average The amount of Distance from The area of the Environmetal
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 a (m?) (m)
3293.2 02 658.6 1.0 102.7 2.1
Measured values (dB)
Average of Average .

Status backgrouﬁd noise | noisevalue | A weighted sound pressure level | A Weighted sound power

of of level

cooling | Before After the | transformer | —— 0.11,m0 0.1L,,, _

device | thetest | test | A SOREE IO Ly = T +101g(5/50)

PAO
/ 324 323 52.5 50 70

— : = L
Remarks: [ pao : the uncorrected average A-weighted sound pressure level; [ pag=10lg (— ZIOO' en )

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

i=1
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4.26.3.2 Values of frequency spectrum during the test

Octave band (Hz) Initial Lyga (AB) |  Final Lygs (dB) Lono (dB)
50 1.5 12.1 28.5
63 12.8 12.5 30.5
80 12.4 12.8 314
100 20.5 20.7 32.1
125 18.6 19.2 3322
160 20.7 21.1 33.8
200 18.9 19.2 35.6
250 20.5 202 37.0
315 21.6 211 39.8
400 192 19.5 39.5
500 215 21.1 41.1
630 209 20.8 425
800 2.1 218 438
1000 23.6 23.1 419
1250 17.6 18.2 40.8
1600 16.8 17.2 425
2000 16.2 16.5 42.1
2500 17.5 17.2 39.8
3150 14.9 142 392
4000 13.2 13.5 36.8
5000 13.5 13.9 315
6300 10.3 10.8 287
8000 9.1 9.9 2.5
10000 8.6 9.2 19.6

Remarks: for frequency spectra of sound pressure see Pgs.
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50 +——
40

Mean pressure spectrum

o m
Vol =

Average sound pressure level/dB(A)/20uPa
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4.26.4 The sum of no-load sound power level and load sound power level

(dB)

A weighted sound power level

A weighted sound power level

Cooling A weighted sound power level
method (no-loa;jiwio;and level) (load vac:;nr;l level) Luya s=101g(10 e +100raav y
ONAN 74 70 75
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4.27 Vacuum deflection test on liquid-immersed transformers (special test) Test date: Sep. 03, 2023
Test method Applied pressure (kPa) Duration (min)
Vacuum degree 0.133 5

Measured point

Tank wall Tank cover

Measured items Left | Right

HV side LV side side side

Middle of length

Left |Middle| Right | Left [Middle| Right | Middle [ Middle | Left |Middle| Right

Initial distance (mm)| 165 167 168 171 175 176 165 170 156 | 155 153

Distance after

&é pressure injection 168 171 172 174 180 180 170 173 160 | 159 156

§° (mm)

g | Distance without |y (o | yeg | 160 | 171 | 175 | 177 | 166 | 170 | 156 | 156 | 157

e pressure {m)

S Elastic deflection 3 4 4 3 5 4 5 3 4 4 3
(mm)

Permanent deflection 0 1 1 0 0 1 1 0 0 1|
(mm) z
Remarks No damage

Remarks: 1. the tank of product is of general structure.
2. the described left and right sides of test point are viewed from HV side.
3. The test points are obtained from the 1/2 height of the tank in vertical direction, 1/4, 1/2 and 3/4
position respectively in horizontal direction.
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4.28 Pressure deflection test on liquid-immersed transformers (special test) Test date: Sep. 03,2023
Test method Applied pressure (kPa) Duration (min)
Positive pressure 100 5
Measured point
Tank wall Tank cover

Measured items :

HV side LV side Left | Right | pridle of length

side side

Left |Middle| Right | Left [Middle| Right | Middle | Middle | Left |Middle| Right

Initial distance (mm)| 165 168 169 171 175 177 166 170 156 | 156 157

Distance after

% pressure injection | 160 | 162 | 164 | 167 | 170 | 172 | 159 165 | 152 | 152 | 155

8 (mm)

sl i i

o| Distance without 1| -y oq | g7 | 163 | 171 | 175 | 176 | 165 | 169 | 156 | 155 | 156

= pressure (mm)

é Elastic deflection 5 6 5 4 5 5 7 5 4 4 2
(mm)

Permanent deflection 0 1 1 0 0 1 1 I 0 1 1
(mm)
Remarks No damage

Remarks: 1. the tank of product is of general structure.
2. the described left and right sides of test point are viewed from HV side.
3. The test points are obtained from the 1/2 height of the tank in vertical direction, 1/4, 1/2 and 3/4
position respectively in horizontal direction.
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Test Report

HYV side before short-circuit:

| A

LV side before short-circuit;

(11)
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HYV side after short-circuit:

LV side after short-circuit;
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Instruments used in the tests
No Test items Name & type of instrument Number & validity Accuracy class
Measurement of d.c.
1 insulation resistance between
each winding to earth and
between windings Dicital meea-ohm meter 200k~5/10/20/50/
Check of core and frame & 8 ER17-017 2024-04-26 | 100GQ class 5,
: . F1550C
insulation for others class 20
2 liquid-immersed
transformers with core or
frame insulation
Measurement of dissipation
3 | factor (tand) of the insulation
system capacitances
Measurement of bushing Movable insulation Capacity:
4 | capacitances and dielectric diagnostic and analysis Yy +0.3%rdg+0.3pF
dissipation factor (tand) system ERTRRW0IN. 2024-02-09 Inductance:
Determination of MIDAS2880 +0.5%rdg+0.5mH
5 capacitances
windings-to-earth and
between windings
Measurement of winding DC resistance tester 0
6 - A TYR (50C) ER16-025 2024-03-03 0.2%+0.2p0
ACI10V: £150+0.1%
150~500+0.3%;
AC160V:
Measurement of voltage . ’
. Transformer ratio tester <2000+0.1%
7 ratio a:jr;d c;hec;:rftphase YT (A) RI15-045 2024-05-25 2000~10000-+40.3%:
splace Automatic DC
supply <1000 +0.1%
1000~5000 +£0.3%
Measurement of short-circuit
8 .
impedance and load loss Vot
3 oltage range:
9 Measurement of no-load loss 100V-200kV,
and curent Transformer power loss test accuracy; 0.12%
Measurement of no-load loss | (v oie ) TMS580-2004000 | 7491237 202407-02 1~ Tange:
10 and current at 90% and
110% of rated voltage 1A~4000A,
= accuracy; 0.15%
1 Tests on on-load
tap-changers
High precision
full-automatic capacitance, o .
inductance and diclectric | ER18-003 2024-06-19 | *0:2%rdg=0.01pF,
. . +0.5%rdg£1x10
loss measuring bridge
Insulating liquid test, 2840-Combi
measurement of dissolved | Automatic dielectric strength
- -05- 429
1o | gasses in dielectric liquid tester NRNY-1004A ER18-007  2024-05-15 2%
from each separate oil +3pg (water for
compartment except diverter 10pgto Img or
switch compartment Moisture analyzer CA-200 | CA02-002 2024-02-09 | above) RSD 0.3%
or under (water for
Img or above)
Gas chromatogram analyzer
7890B 749-1732  2024-10-20 /
SJJJ-YBO17 9]
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Instruments used in the tests
No Test items Name & type of instrument Number & validity Accuracy class
Assemblies equipment of
power-frequency partial | 745 451 2024.04-26 /
. discharge-free test
13 | Applied voltage test YDTW-300/300
Capacitor voltage divider
TAWF-400/300 745-051-1 2024-04-26 B _/
Auxiliary wiring Power-frequency withstand
14 insulation test voltage tester PFT6-5 743083 2023-10-12 /
Voltage range: 100V~200kV,
Line terminal AC Transformer power loss test accuracy; 0.12%
13| Withstand test system TMS580-200-4000 | /401237 2024-07-02 1 (o o range: 1A~4000A,
accuracy; 0.15%
Voltage range: 100V~200kV,
Transformer power loss test n accuracy; 0.12%
system TMS580-200-4000 | /4271237 20240702 | (o ange: 1A~4000A,
accuracy; 0.15%
Resolution of partial
discharge meter: 10 bits,
Induced voltage partial discharge capture: 8
withstand test and bits (7+), phase resolution
16 induced voltage test 0.1, linear error <1%, ratic
’ with partial factor indeterminacy <1%,
discharge Multi-channel partial linear (10-100% FS) <1%,
measurement discharge tester DDX9121 745058 2024-06-28 | o opution 11 bits, measuring
model Peak / v 2 true RMS,
synchronism: local voltage,
HYV source (automatic),
rewrite HV synchronism by
manual, synchronism lock
range: 20Hz to 400Hz
Voltage range: 100V~200kV,
. 0,
Transformer power loss test 749-1237  2024-07-02 accuracy; 0.12%

Current range: 1A~4000A,
accuracy; 0.15%

TT33-129/130/131/132/

Thermocouple type T |33/, 2024-01-11 /

Data acquisition/switch unit V+5.25%, A+1.5%, T+1°C,
349704 TT11-065  2024-01-11 00 810%
Infrared thermal camera +2°C or+2% of reading,
480 RPO TT14-033  2024-05-28 take largor one
DC res‘“g‘ggemr YR | ER16:079 2024-05-19 0.2%+0.200
DC resistance tester JYR | o 16 056 2024-08-14 0.2%£0.2u0)
(50C)

Electronic stopwatch PC396 | HT15-010 2024-02-17 /
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Instruments used in the tests
No Test items Name & type of instrument Number & validity Accuracy class
Measurement of no-load
18 excitation
characteristics
19 Long-duration no-load
test Voltage range:
Measurement of Transh loss ¢ 10()V~20(§)la/:,)/
. ransformer power loss test accuracy; 0.12%
Zero-sequetice system TMS580-200-4000 749-1237  2024-07-02 Current range:
20 impedances on
1A~4000A,
three-phase accuracy; 0.15%
transformers
Measurement of the
21 harmonics of the
no-load current
Voltage range:
100V~200kV,
Transformer power loss test accuracy; 0.12%
system TMS580-200-4000 749-1237  2024-07-02 Current range:
1A~4000A,
2 Determination of sound accuracy: 0.15%
leges Sound level meter 2270 | SPO1-013  2024-05-25 Class 1
Sound level calibrator 4231 SP01-020  2024-05-25 Class 1
Steel tapeline S5m LS05-032  2024-03-06 /
Data collector 1-GEN16T-2 EI56-019 2023-11-23 Class 1.5
LCR automatic tester
UC2860XD ER16-091 2024-06-05 £0.05% B
Voltage transformer
TEMP-1000HU EH112-001 2023-10-22 Class 0.2
Voltage transformer
VEOS525 EH111-001 2024-09-16 | Class 0.2, class 3P
pRiese s ormer EH111-002 2024-09-16 | Class 0.2, class 3P
Voltage transformer
o VEOS525 EH111-003 2024-09-16 | Class 0.2, class 3P
Short-circuit withstand :
23 test Current diverter FLT1-30/2.5 EI30-016 2023-10-17 Class 0.2
Current diverter FLT1-30/2.5 EI130-017 2023-10-17 Class 0.2
Current diverter FLT1-30/2.5 EI30-018 2023-10-17 Class 0.2
Low sensitivity current
diverter FLP1 EI31-081 2025-02-08 Class 0.2
Low sensitivity current
diverter FLP1 EI31-082 2025-02-08 Class 0.2
Resistance and capacitance
general mixed voltage EV39-004 2024-04-10 /
divider
TBF252kV-400pF/500MQ
SJI-YBO17 1))
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Instruments used in the tests
No Test items Name & type of instrument Number & validity Accuracy class
Assemblies testing equipment
of impulse voltage generator 750-008 2025-07-04 /
24 Lightning impulse test CJDY-2400kV/360k]J
Weakly damped capacitor /
voltage divider DDF-2400/400 | /°0-008-1 20250704
Measurement of frequency Transformer winding
% response deformation tester FRAX99 ER16-021 2024-02-09 /
Leak testing with pressure
26 for liquid-immersed Pressure gauge Y-100 FP81-428  2024-01-17 Class 1.6
transformers
Vacuum deflection test on Vacuum gauge FP81-515  2024-02-04 Class 2.5
27 liquid-immersed
transformers Steel tapeline Sm L805-032  2024-03-06 /
Pressure deflection test on Pressure gauge Y-100 FP81-428  2024-01-17 Class 1.6
28 liquid-immersed
transformers Steel tapeline Sm LS05-032  2024-03-06 /
The remainder of this page is intentionally left blank.
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