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Information
1 REBRFIMHLIRENIEXA S (LB ERRTLF. 35, BRAR@RIT. HEF) dm
A e 3 AR K R AR
Copyright of the related contents (including but not limited to the word description, data, pictures and
design of the pages, arrangement etc.) and/or other related intellectual property are owned to the
laboratory.
RFRFAREZREREN B EFT: TEOIHARSE, XRHLFE. BXR. AR
AR . K setbiE WAEK A IAR
Only integral reproduction of this report, or reproduction of these pages--front page, “Table of Contents”,
“Information”, “Conclusions”, “Description of the test object” and “Identification of the test object”, are
permitted without written permission from the laboratory.
CIRRAE T “AInAe i F R F BT AR (BTFREGRIN);, RBRRELRT. BAL. PEAL
F R BRIRERELIL,
The test report will become invalid if altered, or without the “Special stamp for test report”, or the
seal( Electronic test report except), or the original signature of “edited”, “checked” and “approved”.
FARIEFRAEALGE ) TARIK ot , AEAT KA A8 B3R 3 69 B &L 5 7= 56 5 4K a0 09 — 8Ok b H) 22 45 77
This test report applies only to the test object. The responsibility for conformity of any apparatus having
the same designations with that tested rests with the manufacturer.
AR IR AT A BLIA 69K IE N F B 49 8 AT AT KT 5%.
Without special statement, the test overall measurement uncertainty is not greater than 5%.
ARIIRAE 69K Su Fo Al K R BT b A F A R KB F R/RIDIRA] X8 A A B b 7| AL 49 4EAT
TAE.
Test object and relevant content in this report may involve patent. The laboratory is not responsible for
identifying these patents or any others.
RFEI T L a9iRE 5 H v FTwA+ XIHARI issue four categories of test report as below:

) XKL RECET ARS AR XNRE AR T, RIARIE NG I FAFFIIET

& H 4 69845, Type Test Report: a report contains records of one or more series of type tests
carried out strictly in accordance with a recognized standard, and the relevant ratings assigned by the
manufacturer are verified;

2) MEERIEIRE: RECLET —IAR S KL, KIIRBARK 947 H £ 56, R IER = T
iXIe IR B 49 M4, Performance Test Report: a report contains records of one or more tests carried out
according to a related standards, only the performance conducted to the tests are verified.

3) FARMARIERE: RECLLT —ARS TR, RIRBE P R XA RADKATE K5,
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Researching Test Report: a report contains records of one or more tests carried out based on a
recognized standard, or according to the client’ s instruction.
4) He XIS (R R4E . 2 AKIEIR4 4 ). Other (e.g. entrusted test report, prototype
test report).
8 A FHIRATRERASLMAATLE 94010 B, LN RIUR T RieF 5F, RAAAENKE
il
In case the verdict standards adopted for the tests are not in the scope of accreditation, the test results
provided are only for reference, not having the proven effect on society.
9 RINIREH ML LR A EmA T ALEW L. The entire report shall be considered invalid
if there is no QR code in the bottom-right corner from the cover page to the "Conclusions ” page.
10 A4RE R4 5 237039G R 49 Lo, A AREBERZ ARBNRRIBE, %54 237039G 494k
=B AR
This report is a modification of the report numbered 237039G, instead of the initial report from the date

of issuance, the report numbered 237039G is invalid at the same time.

I% % 7 K, Contact information:

dodk: Bk Y B2 H IRALE 18 5 R E % AD Zip code: 710077
Address: N0.18, North Section of Xi’erhuan, Xi’an, Shaanxi, China

4% Tel: (+86)-29-84225675 1 A Fax: (+86)-29-84225680

W 1k Web:  www.xihari.com W, F ¥R 45 E-mail: lab@xihari.com

/11
All copyrights reserved

]
I~

IEH?

\=\




)(I HARI Hx N0.237039G-M

H3x

Table of contents

B 3 Table of contents 1
X db L AAZ 8 Description of the test object 3
#3454 Conclusions 4
K= #7A  Identification of the test object 8
& 18 F 69545 A4 5 Symbols and abbreviation used in test report 11
M A 2 E Uncertainty of measurement 12
XEa ¥ 0 General of test 13
%% %X 56 Insulation oil test 13
LRLA AT ML R LR ) AR e 4% B LM & Measurement of d.c. insulation resistance between winding to
earth 15
2240 v, LN Z Measurement of winding resistance 16
W, R b 2 A Bk 4 20475 40 . Measurement of voltage ratio and check of phase displacement --------- 17
= RAAAEA = H B AN Z Measurement of no-load loss and current 18
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Description of the test object

A5 AR $20-800/35-NX2& %, /) & Jx %%
Type and Designation: ~ S20-800/35-NX2&Power transformer
Fert i TR ROR WA PR E)
Applicant: TSTY Electric Co.,Ltd
Ho bt : P A AR B AR L R IR
Address: Industry cluster district,Jiaxian,Pingdingshan City,Henan Province,China
w,1% Tel:  0375-7215006 4£ A Fax:  0375-7215006
)3 A BT RR A PR E)
Manufacturer: ~ TSTY Electric Co.,Ltd
Hoht: P HRERAR P L BRI
Address: Industry cluster district,Jiaxian,Pingdingshan City,Henan Province,China
w75 Tel:  0375-7215006 #,7% Tel:  0375-7215006
| 2% B A5 HLE 491K 50 E-F32 K403 Main technical data assigned by the manufacturer:
% %= Rated power kVA 800 v/
#€ %, )& Rated voltage kV 35/0.4 v
% € @, 7% Rated current A 13.19/1154.7 v/
&M AE Rated frequency  Hz 50 v
Fk4E 28475 Vector group Dyn11l v
4r4% 35 B Tapping range +2>2.5% v
#84% Number of phasees 3 v
72077 X, Type of cooling ONAN v
HV LI/LIC/AC  200/220/85kV
%% /K-F Insulation level v
&4 /K-F Insulation leve N AC "y
& ] B B A %5 Manufacture date and serial number 2023-08. 2308079
E L AR SR A R A R R, AERE R AN 5 .

Notel: The above information and data are provided by Applicant/Manufacturer and the laboratory is not

responsible for its accuracy.

E 20 VT RTFRHALE AR IRAE F OB HE.
Note2: “+/” This rating has been proved by the tests in this report.

3/71

All copyrights reserved

)

LR

(=]




XIHARI

N0.237039G-M

A5 2 e

Type and Designation:

E3A-NiA
Applicant:

Hlig P

Manufacturer:

Conclusions

S20-800/35-NX2& ¥ /1 T /& %%

TSTY Electric Co.,Ltd
ok
Address:

w,7% Tel:

TSTY Electric Co.,Ltd
Hohk
Address:

w,7% Tel:

S20-800/35-NX2&Power transformer
TR L R R 2 AA PR 8]

AT ARE AR L R R K
Industry cluster district,Jiaxian,Pingdingshan City,Henan Province,China
0375-7215006
TR ROR A TR E)

£ A Fax:

T A AR AR L R IR
Industry cluster district,Jiaxian,Pingdingshan City,Henan Province,China

0375-7215006 1% A Fax:

0375-7215006

0375-7215006

iR 3E A7 /E Standards for Test Performance: 1EC 60076-1:2011. IEC 60076-2:2011. IEC 60076-3:2013.
IEC 60076-5:2006. IEC 60076-10:2016. GB/T 1094.1—2013. GB/T 1094.2—2013. GB/T 1094.3—2017.
GB/T 1094.5—2008. GB/T 6451—2015. JB/T 10088—2016. JB /T 3837—2016

#4697 B Test have been performed: ;;g-g\;;
HLZ AL Specified values M|=48 Measured values $|E AT RH |
5 A H i i Stiidardsfior £ ﬂj;)iﬁi
NO. Items Wk (R4ER) $EILHT 423515 \ordic R"”‘ B
Standards(Technical contract) Before S.C.T After S.C.T raic € AR 3
pr. [
% W, R
L & % @ /& Breakdown 66.0KV 64.5KY K
1 % %% K voltage: > 40kV GBIT Gy
Insulation oil test | A~4% (90C )tan® at90°C: 7595—2017 | Satisfied
gl 90T 0.139% 0.151%
<1%
LRLA X WL R L4
18] AL AL S e HV/LV+E:
n= > 1000MQ t=32.8C t=28.9C
9 Measurement of LV/HV+E: HV/LV+E: 48.5GQ | HV/LV+E: 50.3GQ JBIT e
d.c. insulation > 500MQ LV/HV+E: 28.6GQ | LV/IHV+E: 34.2GQ 501—2021 Satisfied
resistance HV+LV/E: HV+LV/E: 26.2GQ | HV+LV/E: 27.1GQ 39
between winding 2 500MQ
to earth
o Z kW PR B4 Max Z/EHV: 017% | &/&HV: 0.17%
a4l @, FAN & . s -
unbalance ratio among the | 1&/& LV (£ Line): | /&% LV( £ Line ): GBIT .
Measurement of . Fra
3 L three phase's resistance: 0.80% 0.78% 1094.1—2013 o
winding . Satisfied
esistance 2% Line < 2% (48 Phase ) ( #8 Phase ): 1.2
#8 Phase < 4% 1.16% 1.22%
4171
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IEC
W, [k P = e B 3
e W, [k bb AL £ AR L 40.5% 60076-1:2011
?“\:%é’ﬂ#ﬂ‘"ﬁ‘#ik Volt tio tol . 11.3
Measurement of | 0 og¢ ratOTOIETancesis | 4 5100 10.100% | -0.01%~+0.09% ' PN
voltage ratio and No more than +0.5% Dyn1l Dyn1l Satisfied
d #4047 5 Dynll y y GBIT
check of phase .
. Connection symbol 1094.1—2013
displacement
11.3
GB/T
T ERFA T 6451—2015
W, AN 2
TR lo:  (0.65%) +30% 0.151% 0.151% IBIT IS
Measurement of .
Po: <0.784kW 0.724kwW 0.726kW 3837—2016 | Satisfied
no-load loss and
current 1TS.710.TH.8
00.1.
£ 90%F= 110%
B METHE
HARAE Ao TR W .
T lo: 42452 ME
L= . 90%Ur 110%Ur
Give measured value
Measurement of N 0.584kW 0.884kw / /
no-load loss and To- PR 0.141% 0.158%
Give measured value
current at 90% %
and 110% of &
rated voltage ; 2
7
GB/T
48 BA TR 3L A0 71 2K .
g;r s ;ﬂﬁ,’ & 64512015 /
RALN] =
g = Ziasc: (6.5%)210% 6.35% 6.37% .
Measurement of p o 6.627KW 6.629KW JB/IT pases
short-circuit . ' ' 3837—2016 | Satisfied
. Px: <10.184kW 7.351kW 7.355kW
impedance and
1TS.710.TH.8
load loss
00.1.
IEC
R RL B AR B oo, R 60076-3:2013
s TREA LV &JEA LV
(vw) supply voltage 1 A&
800V 800V o
Induced voltage 2U, GB/T Satisfied
) 200Hz 30s 200Hz 30s
withstand test 200Hz 30s 1094.3—2017
11
IEC
S Fet R R % & L840 HV winding: 60076-3:2013
(AV) 85kV 1min 85.0kV 1min 85.0kV 1min 10 Ecy
Applied voltage KR ZL2E LV winding: 5.0kV 1min 5.0kV 1min GB/T Satisfied
test 5kV 1min 1094.3—2017
10
5/71
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o N o\

FAA

GBIT
. 6451—2015
JE F) 3K 20kPa 12h 20kPa 12h 434 A
SN o RN o -0 A
10 | Pressure integrity Fb i A AR T Ao 254 Satisfied
No leakage and damage No leakage and damage
test g g g g 1TS.710.TH.80
0.1
7 2% Sound pressure level IEC
7 RN Lpy: 28.8(dB)A 60076-10:2016
o 7 35 % %% Sound power Pa (d8) e
11 | Determination of L <60(dB)A Satisfied
atistie
sound levels WAUN= 7 o 4% Sound power JB /T 10088—
I—WAUN . 434(dB)A 2016
T & & A Top oil temperature rise:
T E & A Top oil ’ B p37 AK >
temperature rise: <60 (K) ' .
Se20-F ¥R A+ Average temperature-rise
zeel-F ¥ Average BT HEH ] g P
. of windings
temperature-rise of -
windings: <65 (K) R oK e
P T g ) 1KE LV: 42.0K 60076-2:2011 "
) 440 74 &R FHHot spots d i HE/4
12 | Temperature-rise ) Let 4, & %+ Hot spots temperature-rise Wi
temperature-rise of o Satisfie
test o of windings: GB/T X
windings: <78 (K) #/E HV: 60.6K 10042—2013 g
W0 48 R S A AT 2 B e o '
ﬂ-I:aots ot}?tetfn%g rise of:TI R/ LV: 56.8K
P ith 44 5 Al A 24, E. 53 A+ Hot-spot
tank and structure . )
temp. rise of oil tank and structure
component: <75 (K)
component: 41.5K
ENRY KB TS T~ )4k Not operate
The pressure protection
device does not operate
TE I % 5 I % No leakage
o ‘ No leakage JBIT
#2 03T 61 2K A
'leg%fk”“ 5012021
T\ A N Kk
| shortme | MAVKEEA KM B | AASAA KABQEY T LR 327 Ha
overload EHEEMTLEAN. The | #4ER The deformation of the oil tank Satisfied
. deformation of the oil tank | ripple and the chip radiator, see testdata | 1TS.710.TH.80
capacity test . . .
ripple and the chip radiator page 0.1.

is within the specified range.

mAIP AL WIS
The temperature rise of the
tank shell and tube < 85K

048 2h iR A The temperature rise of the

tank shell: 49.3K
&% &4+ The temperature rise of the
tube: 70.8K

6/71
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3k/48
(Three times each phase) 3 X /#8(Three times for each phase)
# 4z 0% 19 Duration:
0.50s + 10% 0.506~0.528s
Kk R %% No distortion.
Test waveshapes have no
distortion. ) o IEC
SE IR B K K f]'l /r;- NZAB B I E R KA ® 3L £ Difference reactance 60076.5:2006 .
14 | % Short circuit Deviation of reactance values PRt
. before and after S.C.T. < 2.50% Satisfied
withstand test 7 5% GB/T
ShULKEE T B TR JLBA 2 4% No apparent defects. 1094572008
Appeaeance inspection
shows no apparent defects.
B I APUTAT RN | L ROUT R AT B Bk o 4s
HIRI G A Successfully check items and lightning
Successfully check items impulse test after S.C.T.
after S.C.T.
IEC
&0 Rk 4% Full lightning impulse: 4% Full lightning impulse: 6007-3:2013 . i
15 Lightning \ -ZOOKY T198.20kV~-2_01.90kV 13 ﬁé’ ‘
impulse test % Chopped impulse: 7% Chopped impulse: GB/T Sati
-220kV -216.22kV~-221.30kV 1094.3—2017 YA H
13 -y
7% Note: Y\IE

1)  $)ZARIE"1TS.710.TH.800.1. &S20-800/35-0.4 /& B K LM " T/ Lo T IRASAT L E .
Verdict standard "1TS.710.TH.800.1. &S20-800/35-0.4 transformer technical conditions " was not

authorized / accredited to XIHARI.

2) /75 14 RS QR E RN IR E) Kk, AH

48,. (CNAS L10793 CMA

180008344069; b 3k: LW AR 4 FH BT E LR AL Tl = —3% 118 % ); No.20 test is
performanced in subcontracted laboratory: Marine Equipment Inspection & Testing Co., Ltd., within the
authorized testing scope of XIHARIL( CNAS L10793 CMA 180008344069; Address: No. 118,
QiyunshanYilu, Aoshanwei Street,Jimo, Qingdao, Shandong, China);

G BAZ
Edited: Checked:
4 .|
A7 2023-09-27 H
Date: Date:

2023-09-27

7171
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Identification of the test object

1. Kew S Rk4hiE General description of test object:

$20-800/35 sz X % /) & & %5 Oil-immersed power transformer

2. i AL ARAEIR 50 AT A #9 AR S The test object is guaranteed by the manufacturer to comply with
the following technical documents:

1TS.710.TH.800.1. &S20-800/35-0.4 % /& 35 R 444

1TS.710.TH.800.1. &S20-800/35-0.4 transformer technical conditions

3. Al AT R by I8 F #9449 B 48 Drawings submitted by the manufacturer and identified by the
laboratory:

1). VAT B 4% AKRIR4E The following drawings were attached in the report:

1TS.710.TH.800.1. &S20-800/35-0.4 & /% 59N A

1TS.710.TH.800.1. &S20-800/35-0.4 transformer outline drawing

REI T LN AT R A A B R A RE T Kon 03 Ao RAF, (2 RAFixX sk FAHfe
B 4% 407 69 A #4H fl 5t The laboratory is responsible for checking that the drawings and data schedules
submitted adequately represent essential details of the equipment tested, but is not responsible for the

accuracy of detailed drawings.
4. XK=k R Source of test object: Z4£7 i%4% Provided by the applicant
5. #su#hiA B #1 Date of identification of the test object: 2023-08-15

6. Z4t7 1K & Tests witnessed by:
KT TR R R o AH PR E)

Zhang Yaning TSTY Electric Co.,Ltd

7. #3 B #7 Date of tests: #2 from 2023-08-17 1E to 2023-09-08

8/71
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XsuF& i Photographs:

1
i
IR R RR R R AR RR LR

TOZP237039G-M-01

9/71
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TSTY Emenss Power Dj‘str r
S20-800/35-0. 4 EHLS 6B1094.1
800 KVA ; ITS. 710. 2019

TOZP237039G-M-03
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WEFERHBRFSRES

Symbols and abbreviation used in test report

5 AatE 5
B
Symbols and
Description
abbreviation
LI % @, ¢ & Lightning impulse
Sl A 4 & Switching impulse
LIC &, ¢ & A% Chopped lightning impulse
IG & ¥ R 4 % Impulse voltage generator
DCG H AW E & 4 3 Direct current voltage generator
HV 2 /& High voltage
LV 1&/E Low voltage
PF T4 Power-frequency
P-to-P & P-to-E #8 18] B He, Phase to phase and phase to earth
SN %~ Serial number
No.A #6.hm 4 4% Application number
T-0SC 427 7 3% A Typical oscillogram
KV, W, /B8 \oltage peak value
r.m.s. A #%/& Root mean square
U J 7% %, JE {8 Expected voltage value
U, 52 ) &, B/ Measured voltage
Ku A8 18] . ABAFHuEIE 2 4% Correction factor for P-to-P and/or P-to-E
Ka IR A% IE % %% Altitude correction factor
U T ft % @ /B8 Rated withstand voltage
Up 78 ¥, & Phase voltage
R1 /75 4% 8 ¥, FE Resistance of winding at steady-state condition
R2 #2454, B %, [ Resistanceof winding at instant shutdown
01 48 B 4 5 I 3R BE R B Ambient temperature of winding at steady-state condition
0« 2% B A5 B BRBE R £ Ambient temperature of winding at instant shutdown
Tr. B A+ FRAE Limit value of temperature rise

11/71
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Uncertainty of measurement

J- -2 MF A% TR X
Serial Measuring system Expanded uncertainty
RN R4
1 £4 U<2% (k=2)
\oltage measurement system
K& JE F Atmospheric pressure
2 “Wes /7 AIMOSpRENc p U<0.2kPa  (k=2)
testo622 IR3z itk 4X Environmental recorder
NS S AR DR
3 > I j’ ] Z A U<5%  (k=2)
Impulse voltage waveform time measurement system
% & Temperature
4 o empet U<10C  (k=2)
testo622 FR3F e k4% Environmental recorder
#5172 /. Absolute humidit
5 T Absolut Y U<ign®  (k=2)
test0622 IR3F itk 4X Environmental recorder
g ;3‘4\‘ 3 gfi
6 BRI A <20K  (k=2)

Temperature rise test system

12/71
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General of test

1K 54 HL% 5 Serial No. of test object: 2308079;

2. X IR 4B A7 Applied standards: IEC 60076-1:2011. IEC 60076-2:2011. IEC 60076-3:2013. IEC
60076-5:2006. IEC 60076-10:2016. GB/T 1094.1—2013. GB/T 1094.2—2013. GB/T 1094.3—2017.
GB/T 1094.5—2008. GB/T 6451—2015. JB /T 10088—2016. JB /T 3837—2016

BiKde A —ANHTEY . T e bR i TR,

Test object is a new, clean, oil -immersed distribution transformer.

4A. B. CAHZESRA®T, a. by c AIRELA®T, o AIRELAT &% T, FAHIEH.,

A. B. Care high voltage winding terminals, a. b. c are low voltage winding terminals ,o is low voltage

winding neutral point terminal, F is ground.

13/71
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4 G 0

Insulation oil test

iX3& B #7 Test date: 2023-08-17
KX K A4 Atmospheric conditions: P=96.22kPa t=25.1°C RH=50.0%

A HLEAE
Measured value Specified value
&5 iR
Breakdown voltage 66.0 >40.0
(kV/2.5mm)
AR (90°C )
0.139 <1.0
Tand at 90C (%)
R4 K Result: @i Passed.
S
3
(&
"
14771
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SadH Xt i K SR IR EL 48 4% i FEL AU B

Measurement of d.c. insulation resistance between winding to earth

X I #IE Test data:

X4 B H Test date: 2023-08-17

3% Oil tempreture: 32.8°C; 484172 & Relative humidity: 59.3%;

X35 ¥, /& Test voltage: DC2500V

M-Z. A

Measured content

Ri5(GQ)

Reo(G)

Reo/Ris

5 EATIRE B H
HV windings to LV and earth

38.2

48.5

1.27

AKJEXT 2 )R B I,
LV windings to HV and earth

13.4

28.6

2.14

2 B BAKSE ST 3o,
HV and LV windings to earth

17.2

26.2

1.52

R I 4E % Result: it Passed.
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SodH mFHA &

Measurement of winding resistance

X4 B H Test date: 2023-08-17

X6 44 Test data:
7422 Oil tempreture: 32.8C;

BRI o e
M F v, FAAE 7% (%) R
MERA | pBAE Resistance Measured value AAFAE(%)
o Max
Winding Tap Allowed
- unbalance
measured position . unbalance
Rag Rec Rea ratio among atio
the resistance
1 10.068 10.081 10.085
2 9.803 9.815 9.819
5x
3 9.529 9.541 9.545 0.17 2
HV(Q)
4 0.264 9.276 9.275
5 8.993 9.005 9.003
Rab Rbc Rca
0.80 <2
IKJE LV / 1.3823 1.3733 1.3844
Q
(me2) Reo Roo Reo
1.16 <4
0.7301 0.7359 0.7386

R I 4E & Result: 1T Passed.
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FL I B B AR SS AL b SR R

Measurement of voltage ratio and check of phase displacement

X35 B H Test date: 2023-08-17

XJe %4 4% Test data:
RF 2200 g L1 2 (%) T AT
. AT i .
Winding 7 # _ Measured ratio error Connection
Tap position
measured AB/ab BC/bc CA/ca symbol
1 +0.02 +0.08 +0.07
2 +0.03 +0.09 +0.09
5 ESKE
i) 3 +0.01 +0.07 +0.07 Dyn1l
HV/LV
4 -0.01 +0.08 +0.04
5 +0.00 +0.10 +0.06

XI5 45 £ Result: i@ it Passed.
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XIHARI

S IRAVFE AT B R B

FZHRBFEN T HERVE

Measurement of no-load loss and current

N0.237039G-M

X4 B H Test date: 2023-08-17

iXIe A E Test arrangement:

TR BTN EENREM Z AR, F R ST 3

The three-phase AC voltage at the rated frequency shall be applied to the LV winding of transformer, the
high windings shall be open.

X I # I Test data:

T kAR @, JE (V) TNRER R, w = BARA =R
Excited phase voltage (A) (KW) (kW) No-load
T ¥E A #AE Exciting L oss No-load Current
Average value r.m.s current Loss (%)
U/Ur
v u | P P= P (1+d) I
Lv m d= (U’ . U)/U’ rated LV
1.0 230.9 231.3 1.738 0.725 0.724 0.151
RIe 45 R Test result: @ 1T Passed.
%%
%
B ( §
&
18/71

All copyrights reserved



XIHARI

1F 90% J% 110%%51 5 FL T 25 Sk A0FE Al s 3 f vl 2

N0.237039G-M

7E 90% K 110%%i5E BB E T FHMFEN T H BRI E

Measurement of no-load loss and current at 90% and 110% of rated voltage

X3 E Test arrangement:

TR B VAT IR EAREAN Z A0, He SRiA T,
The three-phase AC voltage atthe rated frequency shall be applied to the LV winding of transformer, the

high windings shall be open.
iXIe #3% Test data:

X4 B H Test date: 2023-08-17

T EEAE @, JE (V) TNEE R 5% e EELD No-load
Excited phase voltage (A) (KW) (kW) Current
3445 A A Exciting Loss No-load ZEER
Average value r.m.s current Loss (%)
U/Ur P=P,, (1+d)
U’ U | P 3 I,
Lv d= (U, | U) /U’ ated LV
0.9 207.8 208.2 1.626 0.585 0.584 0.141
1.1 254.0 254.4 1.822 0.885 0.884 0.158
RKFa4E R Test result: /
19/71
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XIHARI

LB BELGURT S S5 B

N0.237039G-M

R DU S BN B

Measurement of short-circuit impedance and load loss

X3 E Test arrangement:
B /EAME G, AR S,
The transformer’sh.v. side is energized with rated frequency, l.v. side are short-circuit.
iXIe #3% Test data:

742 Oil tempreture: 32.5C;

X4 B H Test date: 2023-08-17

. $3FEBINZ 50 % A
. > e At
DHALE | b bk NS mEHE | f“jm%% Short-circuit
Tap | supply current| Measured | Measured Lk;;; impedance Total losses
position A) voltage(V) | loss(kW) Po
loss(kW) | (%) (Q/4R) (KW)
1 8.650 1630 2.748 6.528 6.46 109.1 —
3 10.41 1749 3.662 6.627 6.35 97.23 7.351
5 10.19 1505 3.219 6.749 6.19 85.54 —
iXEe4E R Test result: i@ 1T Passed.
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XIHARI

TS R AR 36 (VW) N0.237039G-M

R Fe R B (1VW)

Induced voltage withstand test

iK% B H: 2023-08-17

X4 4% Test data:
X A4 Atmospheric conditions: P=96.67kPa  t=31.3C RH: 59.3 %

N
¥ R A KIew & 2Ur F4E B sk
Test voltage
1L E Supply R LV =2 HY Duration Frequency
Tap position winding (kV) (kV) (s) (H2)
ARJE 5%
3 LV 0.800 70.0 30 200
R4 R Result: @i Passed.
21/71
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)( I HARI At R (AV) N0.237039G-M
ShiE T k5 (AV)

Applied voltage test

iK% B H: 2023-08-17

X4 4% Test data:
X A4 Atmospheric conditions: P=96.67kPa  t=31.3C RH: 59.3 %

. i e F A FER B . . F4EAT A
RS AL o s i R gaeE | T
. Applied voltage Earthed Duration
Test position » . Ue(kV) U(kV)
position terminal (s)
e X
e ABC abcoF 85.0 85.0 60
HV
AWERZ
f LV’° abco ABCF 5.0 5.0 60

RIe2E R Result: @13 Passed.
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XIHARI

A 2 N0.237039G-M

P R

Determination of sound levels

X 36 B #7 Test date: 2023-08-17
X A4 Atmospheric conditions: P=96.67kPa  t=31.3C RH=59.3%

XEe KA & /R % Test used sound pressure measurement methods.

22. 7dB(A)> }”'/\ nfq—ﬁ‘ ?Xﬁ’%—?ﬁ/ﬂ‘za Z_';F' ’ij‘fk.@muP’Iﬁ%éﬁdﬂ']%

the load current sound power level estimation: Lwain = 39+18Ig$=37.3dB(A ), The Lyan is 22.7 dB

below the sound power level estimated at no-load excitation,the contribution of load current will be

negligible and therefore need not be tested.

= BARA T 49 B N £ Measurement of sound level under no-load condition:

RIS E SRR R 0.4 KV, WIRIAE: B50Hz, H4E(nE: 3, #HE&AK [h:11.68m, K
BJE hil4em, EKIEAELSTE: 1m,

During test, the field voltage of the Low-voltage winding:0.4kV,power source frequency:50Hz, tapping
position:3, the length of the prescribed contour: 11.68m, the hight of the test object: 1.46m, the length
between the prescribed contour and the principal radiating surface: 1m.

W E A ILE BRI BT E R, RIRIRE LA ek 1 T

Distribution of measuring points shows in schematic graph of measuring points for sound measurement
test. Test condition see Table 1 as follows:

% table 1 RIS IRIL A4 Measured environmental condetion

PR E AH o | REEERD o E = S o IIfs B4R K
Mean sound 2 Sv AT A A EAEEAR S Environmental
. Sound Area of effective .
absorption Area of the absorption(m?) surface(m?) correction
coeffcient test room (m?) P factor(dB)
0.5 278.2 139.1 28.73 2.62
M & Bt Bk R ek 2 B Test result of measured and calculated value are shown in the table 2:
%_table 2 = &t 45 & Test result of measured and calculated
HRRP %R BR A
Mo (s B Background noise [dB(A)] Lpao
- e Noise measurement of
Measuring position I R the test object
Before test After test [dB(A)]
1 20.9 20.9 29.8
2 20.6 215 30.7
3 21 20.2 29.2
4 21.1 19.7 29.2
5 21 20.1 31.9
6 20.9 21.7 34.8

23/71
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XIHARI

PR E N0.237039G-M
HER? REFREM
e E Background noise [dB(A)] Lpao
oA N Noise measurement of
Measuring position KT R the test object
Before test After test [dB(A)]
7 20.8 21.3 33.3
8 21.1 20.3 329
9 204 21.3 33.8
10 20.8 20.9 33.2
1 21.1 20.5 32.2
12 20.9 21.8 329
R F L
Average value of 20.9 20.8 31.8
noise[dB(A)]
AR E ERLp,
The total spatially
averaged A-weighted 28.8
sound pressure level
[dB(A)]
A A B T E K Lya
The total A-weighted
43.4
sound power level
[dB(A)]
7 hEBIEAL
The required sound 60
power level
[dB(A)]
R4 R Result: i@ 1T Passed.
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XIHARI BTt

N0.237039G-M

B %

Temperature rise test

RIx A E Test arrangement:

X35 B H Test date: 2023-08-18

1.1. X3 7 i% Test method: #23%&7% Short-circuit method. 2 /&M%, KEMEEHE; Apply the

voltage at the High-voltage side, and the Low-voltage side is short-circuited;

1.2. 4#:4= & Tap position: 3;

1.3. mabho B diFE: 7.351kW, EFRzeimE042: 7.351kW, B 2RI AFAEE, RIEHFLaT

8] A 10h, TR B kRS A P 3R It

Apply the test current for producing the total loss (Actual value: 7.351kW, required value: 7.351kW),

until steady-state oil temperature rises are established, and the test lasts 10h in total. Measure the top

oil temperature rise and the average oil temperature rise;
13.19A. ehnd i 1 A, ik bkt & R AedT I
FERAEL, MEHELA. KRELANY R,

1.4, 28T WA 13.19A, FEFRzEHEIR:

Reduce the test current to the rated current (Actual value: 13.19A, required value: 13.19A). After

maintaining the current for 1h, switch off the power supply and open the short-circuit connector

rapidly, measure the resistances of the HV and LV windings.

X 2% Test data:
TR iR A JE AR IR 7814
. Top oil Bottom oil Ambient air
temperature("C) | temperature('C) | temperature(C)
EMALT #E 18 -F 314 The average value
of the last 1h in the total loss injection("C) 69.0 43.2 317
B ARAET 45 RAT
At the end of the total loss injection("C) 68.8 44.2 317
o IR BT A A
At the instant of power-off(C) 68.8 44.2 317
W, [ 25 R AT
At the end of resistance measurement(‘C) 676 43.9 317
o, R BT B ] 0 ) R SR T IR
The average temperature of HV windings at the 77.52
instant of power-off(‘C)
W, IR BT I 5% 1) 691K R SR 40 F 3R
The average temperature of LV windings at the 74.00
instant of power-off (C)
25/71
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XIHARI

Tk

N0.237039G-M

W, R B Ja S 4 v, L B JR) 6 AR L

The change of the winding resistances with time after switching off the power supply:

SRR =) /R SR 40 W, FE KR 28 v, FEL
A2 L Temperature of windings Resistance of HV winding Resistance of LV winding
Cold (C) Rec(€2) Rbo(me2)
resistance
32.8 9.541 1.3733
Al
j_L ! 1 2' 3 4 5 6' 7 g8 9 10’
Time
Rec(€2)| 11.109 | 11.084 | 11.061 | 11.040 | 11.019 | 10.999 | 10.981 | 10.964 | 10.947 | 10.931
1 Rpe(m€) 1.578 | 1572 | 1.567 | 1.562 | 1.558 | 1.554 | 1551 | 1.548 | 1.545 | 1.542
B8
Hot jL ! 11 12 13 14 15' 16' 17 18 19 20'
. Time
resistance
Rec(Q) | 10.915 | 10.900 | 10.886 | 10.872 | 10.859 | 10.846 | 10.834 | 10.822 | 10.811 | 10.801
Rpe(mQ)| 1.540 | 1.538 | 1.536 | 1.534 | 1.532 | 1531 | 1.529 | 1528 | 1.527 | 1.525
3. BIiTHE 4 R Temperature rise calculation results:
TR & iR A 374
Temperature-rise of top oil(K) :
i -F 3R (K) 4.4
Average temperature rise of oil(K) '
B /R GeE-F )RS 455
Average temperature-rise of HV winding(K) '
& e 48 -F 28 A
Average temperature-rise of LV winding 42.0
(K)
B R GAEI BR 60.6
Hot-spot winding temp. rise of HV winding(K) '
KSR G2 2 2B T
Hot-spot winding temp. rise of LV winding 56.8
(K)
AR B Lk M1 R B B ST Hot-spot temp. 415

rise of oil tank and structure component(K)

K4 R Test result: @13 passed.
72 Note: 43k iRA4E# & £ % The hotspot coefficient provided by enterprise: 1.1.
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XI HARI I N0.237039G-M

R4l 7 £ Temperature curves of the windings:

SREEHew(0)=77.52°C

SETHRECQ)
814+
804

754

704

65

604

56.95 T T T T T T T T T T T T T T T T T T T
0:00 1:00 2:00 3:00 4.00 5:00 6:00 7:00 8:00 9:00 10:00  11:.00 12:00 13:00 14:00 15:00  16:00 17:00 1800 19:00

2R S48 2w £ Temperature curve of the HV windings

{EELH6wW(0)=74.00°C
TR

7774

751

704

654

60

554
0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00  11:00 12:00 13:00 1400 1500 16:00 17:00 1800 19:00 20:00

1K S5 2005 2 ¥ £ Temperature curve of the LV windings
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)(I HARI N0.237039G-M

5.

S A B4 M R E 3R AT #4518 Infrared thermal imaging of oil tank and structure component:

8BS BE T o
73.2 284 46.5

2023-08-18 15:55:15
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XIHARI

S EUNBNNAE A AR N0.237039G-M

AN PURUIE A= AR R

Short time overload capacity test

X35 B 4 Test date: 2023-08-18
1. XI&Aw & Test arrangement:
R ARIE B #AT, R B A 1.5 12508 w0 19.8A, XIE BT A 2h,
After the temperature rise test,1.5 times the rated current 19.8A is applied during the test,2h.
2. RI-ZIE Test data:

JE )R E Rt °

. . 7 yes
The pressure protection device does not operate
AL 2 ves
No leakage =y
AR KB ABEMB R EEINTTEEA k1
The deformation of the oil tank ripple and the chip radiator is within the specified range. | See Tablel
AP BB RS R KT 85K JLA 2
The temperature rise of the tank shell and tube is not greater than 85K. See Table2

&1 BEREHN=Z
Tablel Measurement of deformation
M=% Measured point
MEAH R
# # 3 Radiator
Test program — : - -
2 AN HV A& JEAM LV Z A& left side M@ right side
T I 2
= 0.32 0.28 0.25 0.26

Deformation ( mm)
7= Note:

1.3% 7= ob b k4 Xm 44 . The product is a corrugated oil tank.

2. MK, & #GE 64 AN i Fe A M ST AN BN A 9. The left and right sides described in the test
point are viewed from the high pressure side.

3.BAEMAKEMEG £ A NKEALZEF QREMA 12 SE, K7 et E o s
% . The left and right test points on the HV and LV are 1/2 height of the heat sink in the height
direction,and the middle position in the horizontal direction is taken respectively.

A2 hESN R AEE NEANE
Table2 Temperature rise measurement of tank and tube

R A4 % (K) tank casing 2% (K)
;a; 44 TR Tank cap s 474 Tank sidewall Bushing
A-a | B-b | C-c A B C a b c A B C a b c
2 MAE
Measured | 44.2 | 465 | 45.2 | 44.7 | 47.7 | 46.6 | 49.1 | 49.3 | 485|338 | 34.6 | 34.1 | 675 | 70.8 | 66.3
value
R I 4E R Test result: i@ T Passed.
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Sy G

N0.237039G-M

IRIEHIE Test data:

B Ay i B

Pressure integrity test

X35 B H Test date: 2023-08-19

Ko ik HoAn ) A
Test method supply (kPa) Duration (h)
AN TR R A
PN E 4 'u_ 20 1
Add dry compressed air
K, KA No leakage,no damage
K45 R Test result: @13 Passed.
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)(I HARI FEBE R e 1R No0.237039G-M

7 2% 7K 52 B8 77

Short circuit withstand test

K40 B 7 Test date: 2023-09-01
XIS AR A Condition before test:
A#1%. No maintenance;
K= A B, CAALKEZHEMSEA A, B, CAIME, Koo R /ERKEMLEL a. b, ¢ 4848
3. Phase AB,C of test circuit corresponding to phase A,B,C of test object’s high-voltage winding
terminals, three-phase-short-circuit on low-voltage winding terminals.
RIAx8 3 4, 1403, 5 98I A 347K 5. Test performed as in sequence of 3 tapping, 1 tapping, 5

tapping.

7~ % B 5 Oscillogram number:
230431-001 ~ 230431-009;
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L 5 7K 52 e 0 i

N0.237039G-M

XI5 FT P8 A Photos before test:

s A S
{58 R
Before Test
20[23 0901

e

ZP237039G-M-02
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ZP237039G-M-03

ZP237039G-M-04
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ZP237039G-M-05

ZP237039G-M-06
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L 5 7K 52 e 0 i

N0.237039G-M

ZP237039G-M-07
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)(I HARI FEBE R e 1R No0.237039G-M

X Je = ¥4 Test circuit:

G : A%k HL(Generator) L :if%iEd; (Reactor) TO : ki (Test Object)
GB: fR#JT% (Generator Breaker) B : #:{EFF: (Master Breaker) U : i JE 5 (Voltage Measurement)
MS: AilJF5%  (Make Switch) | - HHEIE (Current Measurement) T : A5 k4% (Transformer)

X I& A 4K Test parameters:

w0, Jf =) 34 A4 (Supply circuit)
%% (Capacity) MVA 1091
7 % (Frequency) Hz 50
#84k (Phase) 3
%, /% (Voltage) kv 35
@, ;7 (Current) KA 18
FEL 4 (Impedance) Q 112
o & I 4 (Power factor) <0.15
HH
714 % (Neutral)
(Earthed)
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JiLi% R fiE )ik

N0.237039G-M

Ability to withstand short circuit (GEME&SZAERE) 230431-001

300 Vv
3.0 kKA
5.0 kA
0
949.0 kA
1093.0 kA
1744.0 kv
oy
19.0
W
L,
e
ILa
L
s
Uca
ANANNDNNNNNDNNANNNNNNNNNNDNNN NN
|
v
-1.0 \‘J
260.0 kV
534.0 kv
Ee AL AL AL AL S
10570
11.0 kA
13.0 kA
15.0 kA
303.3 V . .
Sweep#: 1 lOSl.l ms 100.0 ms/div 710.4 ms
Test Parameters (GGRIEZSH)
Time interval since previous test [i) B B (1) s -- -- --
Phase/line H/2% - A/AB B/BC CICA
HV-Current, phase value T 4t 56 H YR A 207 211 209
HV-Current, peak ey S 0 e I O AR kA 0.44 -0.42 -0.38
LV-Current, phase value % R ARG L 9 kA 18.2 18.5 18.6
LV-Current, peak ARG ) e 97 DA kA 36.5 -42.7 28.4
Current duration AL R [ ms 506 506 509
Applied voltage, line value UG R kv 35.3 35.2 35.0
Remarks( #7/7):
37/71
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JiLi% R fiE )ik

N0.237039G-M

Ability to withstand short circuit CEE$ASZEEHRL) 230431-002

300 Vv
3.0 kA
5.0 kA
A
949.0 kA
1093.0 kA
1744.0 kv
1991.0 kv
2200 1
o
e
ILa
i
Ube
Uca
[V \
A N
A\
-1.0
260.0 kv
509.0 kv
756.0 kv 7
693.0 kA v
-836.0 kA
1064.0 kA
-11.0 kA
13.0 kA
15.0 kA
303.3 V : .
Sweep#: 1 057.2 ms 100.0 ms/div 726.8 ms
Test Parameters (GGAIEZH)
Time interval since previous test [ 583 1) s - - -
Phase/line /2 -- A/AB B/BC CICA
HV-Current, phase value T R 56 H R A 211 211 208
HV-Current, peak T A EE A A kA -0.53 0.44 0.39
LV-Current, phase value AR R 56 FL IR kA 18.2 18.1 18.6
LV-Current, peak AP ] H 7 DA kA -40.3 434 -27.6
Current duration FHL AL R 2 ) i) ms 510 511 511
Applied voltage, line value RIEH R kv 35.3 35.0 35.2
Remarks( #/7):
38/71
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JiLi% R fiE )ik

N0.237039G-M

Ability to withstand short circuit CEE$ASZ AR 230431-003

300 Vv
3.0 kA
5.0 kA
A
949.0 kA
1093.0 kA
1744.0 kv
1991.0 kv
2200 1
o
e
ILa
i
Ube
Uca
A p
¥ \
-1.0
260.0 kv
509.0 kv
756.0 kv N
693.0 kA
836.0 kA A
1064.0 kA
-11.0 kA
13.0 kA
15.0 kA
303.3 V : .
Sweep#: 1 057.2 ms 100.0 ms/div 740.3 ms
Test Parameters (GGAIEZH)
Time interval since previous test EEA ] s -- -- -
Phase/line /2 -- A/AB B/BC CICA
HV-Current, phase value T R 56 H R A 207 212 208
HV-Current, peak T A EE A A kA 0.54 -0.43 -0.41
LV-Current, phase value AR R 56 FL IR kA 18.2 18.1 18.6
LV-Current, peak AP ] H 7 DA kA 411 -43.5 -26.7
Current duration FHL AL R 2 ) i) ms 508 508 508
Applied voltage, line value 46 HL R kv 35.0 35.2 353
Remarks( #/7):
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JiLi% R fiE )ik

N0.237039G-M

Ability to withstand short circuit CGEE$ASZEEHHRL) 230431-004

300 Vv
3.0 kA
5.0 kA
A
949.0 kA
1093.0 kA
1744.0 kv
1991.0 kv
2200 1
o
e
ILa
i
Ube
Uca
N
v U
oy
-1.0
260.0 kv
509.0 kv
756.0 kv N
693.0 kA
836.0 kA \f
1064.0 kA
-11.0 kA
13.0 kA
15.0 kA
303.3 V . : .
Sweep#: 1 061.3 ms. 100.0 ms/div 736.3 ms
Test Parameters (GGAIEZH)
Time interval since previous test [ 583 1) s - - -
Phase/line /2 -- A/AB B/BC CICA
HV-Current, phase value T R 56 H R A 197 197 195
HV-Current, peak T A EE A A kA -0.41 -0.39 0.52
LV-Current, phase value AR R 56 FL IR kA 17.9 18.0 18.3
LV-Current, peak AP ] H 7 DA kA -43.3 -25.4 44.0
Current duration FHL AL R 2 ) i) ms 521 521 521
Applied voltage, line value 46 HL R kv 36.9 37.0 37.2
Remarks( #/7):
40/71
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JiLi% R fiE )ik

N0.237039G-M

Ability to withstand short circuit CEE$ASZ AR 230431-005
300 Vv
3.0 kA
5.0 kA
w4
949.0 kA
1093.0 kA
1744.0 kv
1991.0 kv
2200 1 N
L,
e
ILa
L
Ube
Uca
\
|l
A A
\
-1.0
260.0 kv
509.0 kv
756.0 kv 7
693.0 kA &
-836.0 kA V \}/
1064.0 kA
-11.0 kA
13.0 kA
15.0 kA
303.3 V . : .
Sweep#: 1 068.8 ms. 100.0 ms/div 717.5ms
Test Parameters (GGAIEZH)
Time interval since previous test EEA ] s -- -- -
Phase/line /2 -- A/AB B/BC CICA
HV-Current, phase value T R 56 H R A 197 197 194
HV-Current, peak T A EE A A kA -0.32 0.46 -0.43
LV-Current, phase value AR R 56 FL IR kA 17.9 18.0 18.3
LV-Current, peak AP ] H 7 DA kA 31.0 36.8 -43.9
Current duration FHL AL R 2 ) i) ms 515 512 515
Applied voltage, line value 46 HL R kv 37.3 36.3 373
Remarks( #/7):
41/71
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JiLi% R fiE )ik

N0.237039G-M

Ability to withstand short circuit CEE$ASZEEHHRL) 230431-006

300 Vv
3.0 kA
5.0 kA
A
949.0 kA
1093.0 kA
1744.0 kv
1991.0 kv
2200 1
o
e
ILa
i
Ube
Uca
1
v
4
\
-1.0
260.0 kv
509.0 kv
756.0 kv N
693.0 kA
-836.0 kA V\I
1064.0 kA
-11.0 kA
13.0 kA
15.0 kA
303.3 V . : .
Sweep#: 1 069.8 ms. 100.0 ms/div 727.6 ms
Test Parameters (GGAIEZH)
Time interval since previous test EEA ] s -- -- -
Phase/line /2 -- A/AB B/BC CICA
HV-Current, phase value T R 56 H R A 197 197 194
HV-Current, peak T A EE A A kA -0.43 -0.38 0.52
LV-Current, phase value AR R 56 FL IR kA 17.9 18.0 18.3
LV-Current, peak AP ] H 7 DA kA -44.0 25.8 44.1
Current duration FHL AL R 2 ) i) ms 518 518 518
Applied voltage, line value 46 HL R kv 37.3 37.2 374
Remarks( #/7):
42171
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Ability to withstand short circuit CEE$ASZ AR 230431-007

300 v
3.0 kA
5.0 kA
A
949.0 kA
1093.0 kA
1744.0 kv
1991.0 kv
2200 1
o
e
ILa
i
Ube
Uca
\Y \VARV/ \VARV/ \
A A A A £,
-1.0
260.0 kv
509.0 kv
e A /
-836.0 kA
1064.0 kA
-11.0 kA
13.0 kA
15.0 kA
303.3 V : .
Sweep#: 1 | 074.7 ms 100.0 ms/div 723.4ms
Test Parameters (GGAIEZH)
Time interval since previous test [ 583 1) s - - -
Phase/line /2 -- A/AB B/BC CICA
HV-Current, phase value T R 56 H R A 224 223 226
HV-Current, peak T A EE A A kA -0.48 -0.32 0.46
LV-Current, phase value AR R 56 FL IR kA 18.6 18.8 18.9
LV-Current, peak AP ] H 7 DA kA -43.9 335 33.6
Current duration FHL AL R 2 ) i) ms 509 509 507
Applied voltage, line value 46 HL R kv 33.6 335 335
Remarks( #/7):
43/71
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Ability to withstand short circuit CGEE$ASZEEH L) 230431-008

300 Vv
3.0 kA
5.0 kA
A
949.0 kA
1093.0 kA
1744.0 kv
1991.0 kv
2200 1
o
e
ILa
i
Ube
Uca
A "
-1.0 \I
260.0 kv
509.0 kv
756.0 kv n
693.0 kA
836.0 kA A\
1064.0 kA
-11.0 kA
13.0 kA
15.0 kA
303.3 V . : .
Sweep#: 1 072.1 ms 100.0 ms/div 7329 ms
Test Parameters (GGAIEZH)
Time interval since previous test EEA ] s -- -- -
Phase/line /2 -- A/AB B/BC CICA
HV-Current, phase value T R 56 H R A 223 223 223
HV-Current, peak T A EE A A kA 0.54 0.34 -0.54
LV-Current, phase value AR R 56 FL IR kA 18.6 185 18.8
LV-Current, peak AP ] H 7 DA kA 452 -35.9 -37.9
Current duration FHL AL R 2 ) i) ms 506 506 503
Applied voltage, line value 46 HL R kv 33.7 335 33.6
Remarks( #/7):
44171
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Ability to withstand short circuit CEE$ASZ AR 230431-009
300 Vv
3.0 kA
5.0 kA
w4
949.0 kA
1093.0 kA
1744.0 kv
1991.0 kv
2200 1
L,
e
ILa
L
Ube
Uca
\V4 N
. /.
-1.0
260.0 kv
509.0 kv
756.0 kv
693.0 kA A
-836.0 kA \)
1064.0 kA
-11.0 kA
13.0 kA
15.0 kA
303.3 V . :
Sweep#: 1 072.1 ms 100.0 ms/div 716.9 ms
Test Parameters (GGAIEZH)
Time interval since previous test EEA ] s -- -- -
Phase/line /2 -- A/AB B/BC CICA
HV-Current, phase value T R 56 H R A 223 223 223
HV-Current, peak T A EE A A kA -0.53 -0.33 0.53
LV-Current, phase value AR R 56 FL IR kA 18.5 18.6 18.8
LV-Current, peak AP ] H 7 DA kA -45.3 36.1 37.3
Current duration FHL AL R 2 ) i) ms 506 506 503
Applied voltage, line value 46 HL R kv 33.8 335 338
Remarks( #/7):

45/71
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X35 /5 BB K Photos after test:

ZP237039G-M-09

46 /71
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ZP237039G-M-10

ZP237039G-M-11
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N0.237039G-M

ZP237039G-M-13
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1. X3 JZ KA Condition after test:
K
RIEE, RKedAEE LT, FOhdEREINATie i, kS h B3, RAREZELFTIELEMN

TSI R ARG, TR JRIE, After test, appearance is intact. No obvious defects were found, such as

K 4a3%it42 ¥ XSt w . Externally no visible change during test.

mark displacement, core plate movement, winding, connection wire and support structure deformation, and
no trace of discharge.

2. %% 25 9 4t Reactance of transformer:

i . . LA FE
B 18] a2 E | 48941 Reactance (Q)
reactance change rate (%)
Time Tapping
AR B A8 C#a A AR B 48 C#a
) 3 95.51 95.21 97.00 - - -
R AT
1 105.0 106.2 106.8 - - -
Before test
5 84.13 83.66 85.00 - - -
%14 NO.1 95.81 95.31 97.05 0.30 0.21 0.05
%24 NO.2 |3 95.91 95.51 97.11 0.40 0.30 0.11
%34 NO.3 95.92 95.53 97.10 0.41 0.32 0.10
% 4% NO.4 105.9 106.1 106.4 0.90 -0.10 -0.40
%5k NO5 |1 106.3 106.6 107.0 1.30 0.40 0.20
% 6% NO.6 107.1 106.6 107.5 2.10 0.40 0.25
% 7% NO.7 84.34 83.66 85.01 0.21 0.00 0.01
% 84 NO.8 |5 84.40 83.86 85.33 0.27 0.20 0.33
% 94 NO.9 84.33 83.86 85.38 0.20 0.20 0.38
3 95.95 95.54 97.12 0.44 0.33 0.12
R/
1 107.5 107.0 108.8 2.50 0.80 2.00
After test
5 84.37 83.86 85.39 0.24 0.2 0.39

RIS AR B AL B iZ 2 R KT 7.5%. Short-circuit reactance values in ohms do not differ
from original values by more than 7.5%.

49/71
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FE T ARAZ W, R —IE R X ARHE 3, R Ty ¥ ARAR
I(peak) of asymmetric short-circuit I(r.m.s) of asymmetric
current short-circuit current TR A
3 N 5 2 2
%ﬁ R | AR FRMEL | A S j% N %.F
L E ML | EaME sad | it fiqax | B Time | Oscillog
NO. | Phase Sz | A
Tap Rated | Measurem Measurem o (ms) ram
Percentage | Rated
(kA) ent(kA) ent(kA) |Percentage number
(%) (kA)
(%)
a 36.50 85.84 18.20 100.9
1 b 42.70 100.4 18.50 102.6 506 -001
c 28.40 66.79 18.60 103.2
a 40.30 94.78 18.20 100.9
3 2 b 42.52 43.40 102.1 18.03 18.10 100.4 508 -002
c 27.60 64.91 18.60 103.2
a 41.10 96.66 18.20 100.9
3 b 43.50 102.3 18.10 100.4 508 -003
c 26.70 62.79 18.60 103.2
a 43.30 103 17.90 100.8
4 b 25.40 60.4 18.00 101.4 521 -004
c 44.00 104.6 18.30 103.1
a 31.00 73.72 17.90 100.8
1 5 b 42.05 36.80 8751 | 17.75| 18.00 101.4 515 -005
c 43.90 104.4 18.30 103.1
a 44.00 104.6 17.90 100.8
6 b 25.80 61.36 18.00 101.4 518 -006
c 44.10 104.88 18.30 103.1
a 43.90 101.4 18.60 100.6
7 b 33.50 77.4 18.80 101.7 509 -007
c 33.60 77.6 18.90 102.2
a 45.20 104.4 18.60 100.6
5 8 b 43.28 35.90 82.26 18.49 18.50 100.1 506 -008
c 37.90 87.57 18.80 101.7
a 45.30 104.7 18.50 100.1
9 b 36.10 83.41 18.60 100.6 528 -009
c 37.30 86.18 18.80 101.7

R B W R A+ %, There is no abnormal phenomenon in the test voltage and current
waveform.
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N0.237039G-M

SadH Xt i K SR IR EL 48 4% i FEL AU B

Measurement of d.c. insulation resistance between winding to earth

X I #IE Test data:

X35 B H Test date: 2023-09-07

% Oil tempreture: 28.9°C; #8472 & Relative humidity: 50.9%;

X35 ¥, /& Test voltage: DC2500V

M-Z. A

HV and LV windings to earth

Measured content Ris(GQ) Reo(GQ) Reo/R1s
& R ATRE B
HV windings to LV and earth 37.4 50.3 1.34
TRERT & /AR
LV windings to HV and earth 15.4 34.2 2.22
2 B BAKSEST Hy,
16.7 27.1 1.62

R I 4E % Result: it Passed.

JE Note: %36 A R421R16 /5 494029836, This test is a condition check after short circuit test.
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SodH mFHA &

Measurement of winding resistance

N0.237039G-M

X35 B H Test date: 2023-09-07

X6 44 Test data:
742 Oil tempreture: 28.9C;

BRIF o e
M F v, FAAE #7% (%) R
MERA | pBAE Resistance Measured value AAFAE(%)
o Max
Winding Tap Allowed
- unbalance
measured position . unbalance
Rag Rec Rea ratio among atio
the resistance
1 9.925 9.938 9.942
2 0.664 9.676 9.680
5x
3 9.394 9.406 9.410 0.17 2
HV(Q)
4 9.133 9.144 9.143
5 8.865 8.877 8.875
Rab Rbc Rca
0.78 <2
IKJE LV / 1.3627 1.3539 1.3645
Q
(me2) Reo Roo Reo
1.22 <4
0.7196 0.7235 0.7284

R I 4E % Result: 1T Passed.

JE Note: iZRI6 A R421R16 /5 494024836, This test is a condition check after short circuit test.
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FL I B B AR SS AL b SR R

Measurement of voltage ratio and check of phase displacement

X35 B H Test date: 2023-09-07

XJe %4 4% Test data:
ME 50 % R 1R £ (%) AR
. ST E i .
Winding 7 # _ Measured ratio error Connection
Tap position
measured AB/ab BC/bc CA/ca symbol
1 +0.02 +0.07 +0.07
2 +0.03 +0.09 +0.09
5 ESKE
i) 3 +0.01 +0.07 +0.07 Dyn1l
HV/LV
4 -0.01 +0.08 +0.05
5 +0.00 +0.09 +0.06

XI5 45 £ Result: i@ it Passed.

JE Note: %R0 A R421R16 /5 494029836, This test is a condition check after short circuit test.
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iR

Lightning impulse test

X6 B H Test date: 2023-09-07
X A4 Atmospheric conditions: P=96.97kPa  t=30.4°C  RH: 50.9%
XExE K Test requirements:
— R A& @, & (50%~70% @, /£ ) 49 £ 9% »F & Once step-down(50%~70% voltage) full wave lightning
impulse;
—k 100% %, & 4943 F & Once full voltage full wave lightning impulse;
— R A% 8 & (50%~70% %, & ) 64 A K 7 & Once step-down(50%~70% voltage) chopped wave lightning
impulse;
7 K 100% ¥, /& 69 A& o+ & Twice full voltage chopped wave lightning impulse;
"R 100% % /& 69 4% o & Twice full voltage full wave lightning impulse;

X6 445 Testing data record:

E G NN AT R R
Am JE 5% . Full lightning impulse Chopped lightning impulse
Termir?ZIs FHREE X " e -
lied Tap MAARE | KEFRWE | FRE | EAERE | XFEE | FKE
applie position Expected Measured | T-OSC Expected Measured T-0OSC
voltage
voltage voltage Shape voltage voltage Shape
Uc(kVp) Ui(kVp) number | Uc(kVp) Ui(kVp) number
(50~70)% Uc | -103.87 01 -124.14 03
-201.90 02 -218.33 04
A 3 -220
-200 -201.32 05 -218.27 05
-201.16 07
(50~70)% Uc | -104.15 08 -127.47 10
=/E
ey -199.90 09 -216.22 1
A | B 3 -220
HV -200 -200.37 13 -219.19 12
-200.16 14
(50~70)% Uc | -103.86 15 -125.98 17
-198.20 16 -221.30 18
C 3 -220
-200 -199.37 20 -220.18 19
-198.20 21
R4 R Test result: 3@ 1T Passed.
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A

Oscillogram

=l ® = = g

= s T T TaST e memdes PO v o e @ 8 e gl e s Tl T oS e PO e ot
e o S Upk=-103.87 kV: o e T Upk=-201.90 kV:
X T1=131us: o ‘] T1=1.26 us:
10 »
2 ] T2=49.03 us: of g T2=49.09 us:
- | B=0.47 %: | S $=0.49 %:
- o B o
& 120] |
- 110
% 180 i
100 ! poes Vs
M 5 6 5 10 15 2 25 0 3 4 45 0 %5 @ 65 W K5 K s 0 % 10 MU 5 6 5 10015 2 25 M % 4 45 0 S5 @ 65 0 5 W e W % 0
frsu < Max=0.46kA gy roicivesnicadianun s Max=0.88kA
Min=-0.96kA Min=-1.46kA
1005 0 3 10 15 2 2 B 3% 4 45 0 B e 65 W 5 B s % B W Tl 5 0 3 100135 M % % 3% 4 4 N 5 @ 5 0B 0 S W % W
s e e s WA S iy i e EESR T e wnd e O e g BT, v ot T @ a4 g
oy e s Upk=-124.14 kV Upk=-218.33 kV
15 I T1=132 us T1=1.32 us
,2,j it Tc=4.21us T Tc=4.21us
30 t 0z=0.21 £ 0z=0.21
b
= =
= =
“\lu S 0 S 10 15 2 25 30 35 40 45 S0 S5 60 65 0 75 80 85 %0 95 100 l”!() 5 0 5 10 15 20 25 30 35 40 45 S0 55 60 65 70 IS5 0 85 9 95 100
s Max=1.62kA R s mosme— Max=3.21kA
15 ‘ Min=-1.00kA Min=-1.47kA
125
1
o7s i
as- e
o Y-
ol V i ]‘%Mm.nﬂm.
as
075
B0 B 40 4 0 % s 10 75 s 8 9 95 10 5 M 25 30 35 40 45 0 %5 60 65 0 75 M0 85 W 95 100

1
5 0 5 w15 2

IPVBT237

039G-M-03

=l @ = e g

IPVBT237039G-M-04

RN v

= @ = e g

ST R RS ED TS e s e S =
g e s o et oot Upk=-218.27 kV g T S s s o Upk=-201.32 kV:
» ]- T1=133us e ] T1=1.24 us:
ot T Tc=4.22 us | _ |T2=4984us:
o) 4 0z=0.21 = [ =11 B=0.47 %:
757 1 100 t /
b | 1 120
1504 t s |
| 10 |
200+ Ly 20{ v
'Mll> S5 0 5 10 15 220 25 30 35 40 45 S0 55 60 65 0 IS5 80 85 9 95 100 “um 5 0 5 10 15 20 25 30 35 40 45 SO S5 60 65 70 V5 80 85 9 95 100
A R TR e s s s et Max=0.84kA
Min=-148KkA

35
3

251

‘.b“[}%mmw

Min=-1.48kA

" IPVBT237039G-M-05
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e T |

e G Y T |

T o S R wean  wrm
Upk=-201.16 kV: Upk=-104.15 kV:
T1=1.26 us: T1=1.30 us:
T2=49.03 us: T2=49.02 us:
B=0.36 %: B=0.41 %:
45 0 S5 @ 65 70 75 W8 % 95 10
Max=0.79kA Max=0.44kA
Min=-1.45kA Min=-0.96kA
o5 6 3 W B oM B % N 4 4 0 B0 s 0T W B N %W BT WS A AN B RSN N e N A RS W n

IPVBT237039G-M-07

IPVBT237039G-M-08

T T ol AT, v we T @ 724 g R —— R v mmt T O 8 4 g
Upk=-199.90 kV: Upk=-127.47 kV
T1=1.26 us: T1=1.32 us
T2=49.06 us: 1 v Tc=4.21us
=TT |B=039%: 1 0z=0.21
== 2
7l {
»
] J
10: 4
“"m 5 0 5 10 15 20 25 30 35 40 45 SO S5 60 65 0 75 80 85 9 95 100
Max=0.86kA e —— Max=1.58kA
Min=-1.41kA 3 I Min=-0.98kA
o751 |
EEE
S | Tesss
azs f
on
6|n',os|o|sm)s)nssmﬂ§ass(mssmrsmusmsslnn lm’.nsmlszn)sm)sw‘ssﬂssms’,mmmusngslm
IPVBT237039G-M-09 IPVBT237039G-M-10
g e —— e i R N | T ET T IS TLET e e S N |

Upk=-216.22 kV

Upk=-219.19 kv

T1=1.30 us T1=1.30us
Tc=3.96 us Tc=3.90 us
0z=0.19 0z=0.18

5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 90 95 100 25 30 35 40 45 SO S5 6 65 70 75 80 8 9 95 100
Max=3.24kA Max=3.28kA
Min=-1.48kA Min=-1.48kA

" IPVBT237039G-M-11 " IPVBT237039G-M-12
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‘== ©® = = i

— — I I e chmeiei e i i |
R oot ] Upk=-200.37 kV: oo Upk=-200.16 kV:
I "'] T1=1.29 us: T1=1.26 us:
o] 1 T2=49.08 us: T2=49.09 us:
w ——" |B=029%: T |B=037%:
= B = J
/ //
0015 M 2 W % 40 45 0 %5 e 65 0 75 8 85 % 95 10 S 10 15 2 25 N 35 40 45 %0 S5 @ 65 70 75 8 85 9 95 10
"~ - Max=0.74kA Zen— Max=0.74kA
Min=-1.45kA Min=-1.45kA
10 5 0 S 10 15 2 25 0 35 40 45 0 55 6 65 70 75 80 8 % 95 100 105 0 S 10 15 2 25 30 35 40 45 0 55 60 65 7O 75 80 8 % 9% 100

IPVBT237039G-M-13

AT wen

== ©® e g

IPVBT237039G-M-14

T o e ST vemw ot e @ F8_a g
Upk=-103.86 kV: Upk=-198.20 kV:
T1=1.27 us: T1=1.26 us:
T2=49.05 us: T2=49.39 us:
B=0.47 %: =TT T |B=031%:
|
/’/
3 %5 40 45 0 %5 e 65 0 75 K 85 % 95 10 105 0 5 10 15 20 25 3 35 40 45 S0 S5 @ 65 0 75 8 8 % 95 10
Max=0.52kA e ekt i Max=0.89kA
Min=-0.91kA Min=-1.41kA
4
I b
Yo 5 0 s w015 ® 3 % % 40 6 W B @ s 0 0 s W %0 R R EE R R R E -
IPVBT237039G-M-15 IPVBT237039G-M-16 ¥
>
el —— T v wn e @ e i | e R PO e et T @ o g
Upk=-125.98 kV 2 Upk=-221.30kV
T1=131 us T1=1.30 us
Tc=4.20 us Tc=3.88us
0z=0.20 0z=0.18
2 3 3% 40 45 D %5 6 65 T 75 s 85 % 95 10
Max=1.53kA Max=3.48kA
Min=-0.93kA

* IPVBT237039G-M-

5 %0 95 100

17

57/71

Min=-1.48kA

All copyrights reserved



XIHARI

TN N0.237039G-M

RUCT D, v et T @ 2 g

ot " @ 8 s g
Upk=-220.18 kV Upk=-199.37 kV:
T1=131us T1=1.28 us:
i3 Tc=3.88 us . (T2=49.29 us:
0z=0.19 E B=0.27 %:
5 % 35 40 45 0 S5 € 65 70 75 8 K 0 95 100 5 2 25 %0 35 40 45 0 S5 € 65 70 75 @ 85 9 95 100
Max=3.31kA Max=0.78kA
Min=-1.49kA Min=-1.45kA
e
[’l rﬂ 1‘#’( h”flv Moo
105 0 5 10 15 M % M 3% 4 45 0 55 0 65 0 T W 8 N % W0 Mo 5 0 s 1 1 M s N 35 4 6 N B 0 s W W e B %W

ST D wemw | what

IPVBT237039G-M-20

e |

20

Upk=-198.20 kV:
T1=1.28 us:
T2=48.75 us:
8=0.27 %:

Max=0.75kA
Min=-1.42kA

05 0 s 10015 2

0 %5 100

IPVBT237039G-M-21
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B ARFEAN A ORI

N0.237039G-M

iXIe A E Test arrangement:

FZHRBFEN T HERVE

T BV IR FE AR ZAD IR, &R ST R
The three-phase AC voltage at the rated frequency shall be applied to the LV winding of transformer,
the high windings shall be open.

X I # I Test data:

Measurement of no-load loss and current

X35 B H Test date: 2023-09-07

JhEEAR W, (V) TR, 5 = AR No-load
Th &
Excited phase voltage A(A) (W) (kW) Current
w
T 3444 A AR Exciting . No-load =R
0SS
0,
UL, Average value r.m.s current Loss (%)
P= P, (1+d);
U U I Pm 1,
Lv d= (U, - U) /U’ ated LV
1.0 230.9 231.2 1.741 0.726 0.726 0.151

iR Je 45 & Test result: i@ it Passed.
JE Note: %R A R421R16 /5 494029836 . This test is a condition check after short circuit test.
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JREL i LT S B A I

N0.237039G-M

R DU S BN B

Measurement of short-circuit impedance and load loss

iXJa B # Test date: 2023-09-07
X3 E Test arrangement:
B /EAME G, AR S,
The transformer’sh.v. side is energized with rated frequency;, l.v. side are short-circuit.
iXIe #3% Test data:
742 Oil tempreture: 29.0C;
48 & FLIL 750 -
N FE A > 1o R R :‘g.‘ N
PEER ewen | mwem | mpse | AR shocieu |0
Tap  [supply current | Measured Measured Ko impedance otal fosses
» A) voltage(V) | loss(kw) | . -°2d Pa
position loss(kW) | (o) (Q/A8) (kw)
1 9.85 1861 3.532 6.535 6.48 109.4 —
3 10.2 1718 3.478 6.629 6.37 97.54 7.355
5 11.02 1633 3.749 6.780 6.21 85.82 —

R I 4E F Test result: i@ T Passed.
72 Note: iZREe A R42X56 /5 6945256, This test is a condition check after short circuit test.
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BRI KB (IVW)

R Fe R B (1VW)

Induced voltage withstand test

N0.237039G-M

iXJa B #1: 2023-09-08
X4 4% Test data:
K A4 Atmospheric conditions: P=97.14kPa t=31.7°C RH: 57.4%

ik o A R 2Ur B mE
Test voltage
12 E Supply R LV =2 HY Duration Frequency
Tap position winding (kV) (kV) (s) (H2)
AR/E 5%
3 LV 0.800 70.0 30 200

XI5 45 & Result: i it Passed.
JE Note: %R A R421R16 /5 4940298365 . This test is a condition check after short circuit test.
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it He 58 (AV)

AT e i K (AV)

Applied voltage test

N0.237039G-M

iK% B H: 2023-09-08

X6 44 Test data:
X A %A Atmospheric conditions: P=97.14kPa  t=31.7C  RH: 57.4%
. A JE B ML . . 4% B [
RS AL o s i R gaeE | T
. Applied voltage Earthed Duration
Test position . . U(kV) Ui(kV)
position terminal (s)
e X
e ABC abcoF 85.0 85.0 60
HV
AWERZ
f LV"‘ abco ABCF 5.0 5.0 60

XI5 45 £ Result: i@ it Passed.

JE Note: %R A R421R16 /5 494029836, This test is a condition check after short circuit test.
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N0.237039G-M

4 G 0

Insulation oil test

X A4 Atmospheric conditions: P=97.14kPa t=31.7C RH: 57.4%

iK% B H: 2023-09-08

- HLZAL
Measured value Specified value
&5 oA
breakdown voltage 64.5 >40.0
(kV/2.5mm)
A4 (90°C )
0.151 <1.0
tand at 90 C (%)

X545 £ Result: i@ it Passed.

JE Note: %36 A R421R16 /5 494029836, This test is a condition check after short circuit test.
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Photograph
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A It s TR B 2% 2% 1

Applied voltage test circuit

T Ts RP
L
C1 —
~ TO
Ca—1—— \V/
CT 2
ROSIE
A —
T | iA/= 2% Voltage regulator R, | #&47® 'L Protection resistance
CT | ®JR AR S Current transformer Ts | K3 % JE % Test transformer
TO | X4 Test object A | ®IAEK Ammeter
C, | &/EA &2 H.V arm capacitance C, | 1&/EA %% L.V arm capacitance
Vi | “%/{f % /& Peak voltmeter & 5 Type: pv2-1A %5 SN: 3901573

150kV/150KVA 57 ¥, /% X 36 % % Power frequency voltage test system
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Induced voltage withstand test circuit

CT

o ® o O
o

. A \ | . - - TO
w W o v .
A —1 \
TO | i Test object CT | Wi A Z Current transformer
PT | % /& Z %3 Voltage transformer A | BEK Ammeter
V | & /%% Voltmeter
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LM v

Lightning impulse test circuit

Ci T
9 e
Z h|
C, c C, =
DIVMS
CG —
S & &K IR IR Sphere gap Cq & A % £ %% IG capacitance
Rs J& 3k ¥, FEL Front resistance R: JK B, ¥, L Tail resistance
CL 1 # %, %% Load capacitance Zc P Ae A4 Additional impedance
C, 524 %% H.V arm capacitance C, 1% JEA %, % L.V arm capacitance
TO | iKX= Test object D 425 Diverter
CG | AJEFKTR Chopping gap
DIVMS | & &= & % Impulse voltage measurement system

600KV/45k] & W, R K56 £ 45
600kV/45kJ Impulse voltage test system
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No-load loss and current measurement circuit

CT
c C
3 ob B
- a
| SO0 A
o PTU T
A.I | - - TO
L
{ A J— V)
3
TO | X5 Test object CT | ®iAL AR Current transformer ﬁﬁ
¥
PT | & /% & B % Voltage transformer PA | Zh F 5474 Power analyzer )
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short circuit impedance and onload loss measurement circuit

N0.237039G-M

CT
o
p— — (A 0 C
a o
N e OB e
A C C
o C
I
. PT..J o0 Lo
TO
|
Power analyzer|pPA
TO | #Xd% Test object CT | ®iALAEA S Current transformer %ié
PT | & /% & 2% \oltage transformer PA | Zh & 5#74L Power analyzer {é@
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