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WHEFRUE: GB/T 20840.1-2010. GB/T 20840.2-2014
SETtE I H -
s i H ZH J 58 bR gE R
" = GB/T 20840.2-2014 o
1 — ity A B 42kV, 60s 739 He
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2 =) IS T FEL ) e
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4 BUBR 7 58 K07 27 s
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7.2.7
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6 IR TR HWEMBLIER A 795 ey
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7 P 75 A 56 — insy
7.3.8
o - GB/T 20840.1-2010 .
8 R LA s 56 3kV, 60s 136 He
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Measurement uncertainty

5 WE RS ¥ R E P
NO Measuring system Expanded uncertainty
1 IR Temperature U<0.7C (k=2)
2 AHXHESE Relative humidity U<6.0%RH (k=2)
3 KAJEJT Air pressure U<0.1kPa (k=2)

. HLAE I AR R R B0 & R 40 tand&C measuring HARC): U<0.15% (k=2)
system tand: U<<2.5% (k=2)
5 JAERR M E R4t PD measuring system U<4.6% (k=2)
TLBEFH A ERINE RS RIV measuring
6 U=2dB  (k=2)
system
7 7K 5% Rain conductivity U=12% (k=2)
8 HEM# R4 Voltage measurement system U<3% (k=2)
Phf RS TR [ R 48 Time measurement
9 . U<3% (k=2)
system for impulse voltage waveform
10 B AN DC resistance tester U<1.5% (k=2)
11 ELZFIF £ Ritio and phase error U<21% (k=2)
I [A) 5 i R B FL . Peak voltage of inter-turn
12 U<5% (k=2)
overvoltage
I [A] 3ok B 438 BB A Test current of inter-turn
13 U<1% (k=2)
overvoltage
FH %R SZ e )1 G LU Test current of
14 U<1.0% (k=2)
short-circuit withstand test
F A R 1 Be HUE Test voltage of
15 U<14% (k=2)
short-circuit withstand test
TIRGRA T Power frequency withstand
16 U<2.0% (k=2)
test on secondary terminals
17 t&i# L i JE Transmitted over voltage U<1.4% (k=2)
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Symbols and abbreviation used in test report

FF5 465 Symbols and abbreviation 113 Description

LI FHHME Lightning impulse
SI BefE i Switching impulse

LIC TP EEE Chopped lightning impulse

IG M E R R 4SS Impulse voltage generator
HV =& High voltage

LV {&JE Low voltage

PF T4l Power frequency

kVp HiJEIE{E Voltage peak value

r.m.s H%{H Root mean square
K. TR IE %0 Altitude correction factor
K KAAZIERE Atmospheric correction factor
ki 735 FEBIE N $L Air density correction factor
ka WBE & IE R4 Humidity correction factor
Ue HUETY 52 B K (A Rated withstand voltage
U, FHHLE Phase voltage

DCG HHERASS Direct current voltage generator
- SN L 2¥ B Measured capacitance in Measurement of

dielectric dissipation factor and capacitance
Ca BRHZS & Required capacitance in Measurement of
dielectric dissipation factor and capacitance
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General of dielectric test

1. R 5i%4 5 Serial No.: 021005;
2. {K¥EHRMEApplied standards: GB/T 20840.1-2010. GB/T 20840.2-2014;

3. WA AN, T B K28 Tested object is a new, clean transformer.
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Power-frequency voltage withstand tests on primary terminals
REE B % Test circuit:
AT T Re
Ci___
- D
@)
- Co_ 6@ 050)
L
AT JHJE#S Regulator Rp £RF HEBE Protection resistance
cT HLJ H/#2% Current transformer T THRIE AR 548 PF transformer
TO i Test object A H#& Ammeter
C BB HLZE H.V arm capacitance G IR 2 LV arm capacitance
Vs, IE(E L ESR Voltmeter 0sC R4 Oscilloscope
TRI6 L #% Test equipments:
P =2y RIS WS HiliE XK WE 5 2
Name Model Serial number Manufacturer Validity of certificate
TAE RN RS
Power frequency voltage TAWF-250 1901030 JAVRE T 2022-02-25
measuring system
11/51
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Power-frequency voltage withstand tests on primary terminals

5% H W Test date: 2021-08-18

I E 1=26.6C FXHEE RH =46.2% KRAUET) P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure

KRG IE RS Correction factor: k1=0.928  ko=/ K.~/

. N, \ o |

ﬂu}iﬁ_g{i Tﬁf@ﬁlﬂi mﬁ@%}i(kvr.m.s.) %VmUEﬁAE(er.m.s.) %Q*HT“ETJ Disch
ischarge

Voltage applied to Earthed terminal Voltage required Measured voltage Duration (s)
number
TIRGH R AR
P1-P2 Secondary windings and 42.0 42.2 60 0
frame

06 45 B Test result: i Passed.

7 Note:
) MR ESR, WIGRTEL ki=1.000; According to client's requirement, choosing ki=1.000 during test;

b) %5 LR iR 38 i Before short-time current test
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Power-frequency voltage withstand tests on primary terminals
% H i Test date:  2021-08-26

WIQT A RE t=27.17C FIXHEE RH =50.2% KRAUET) P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure

KA SHFRE IE RS Correction factor: ki=0.926 ko=/ Ka.=/

L o ; s I HF R

i AL PR AL JRLTi L (KV e s, S EEL R (K m.s.) FFEER [A] Disch
ischarge

Voltage applied to Earthed terminal Voltage required Measured voltage Duration (s)
number
RS R
P1-P2 Secondary windings and 37.8 37.9 60 0
frame

R 45 H Test result: i Passed.

7 Note:
) MR ER, AIEHTEL ki=1.000; According to client's requirement, choosing k1=1.000 during test;
b) KB H 5 J5 After short-time current test
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Power-frequency voltage withstand tests on primary terminals

56 8 Test photo
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Partial discharge measurements

P56 [B] % Test circuit:
Rp
T
4 pe—" 1
& T —
G @ —| 10
CD ﬁ MI
YT @
TT TN 2% PF transformer Rp P FE Protective resistor
G 5 L2 H.V arm capacitance G R LV arm capacitance
TO i Test object cD A% E Coupling device
VM B AIER Voltmeter Mi JETBCNEAY Measuring instrument
G FIARUERS Step voltage generator C. 4% Coupling capacitor

PG 15 %5 Test equipments:

WA TR WS WS HiliE 5K WEFA 0
Name Model Serial number Manufacturer Validity of certificate
Jr LA T R G
Partial discharge test DDX9121b 187944 Tettex 2022-01-04
system
KAL9510 188066 Tettex 2022-01-04
PD calibrator
AR 2 R 4
Power frequency voltage TAWF-250 1901030 JBVRE T 2022-02-25
measurement system
15/51
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Partial discharge measurements

R t=26.6C

Test environment: Temperature

FHXHEE RH =46.2%

Relative humidity

5% H W Test date: 2021-08-18
KAJES P=96.1kPa

Atmospheric pressure

o \ . BRAE
b s A o TN B (K Vi m.s) W& HLUE (Ve ms) SEE
£y LA VA Required
Winding Pre-stressingvoltage Measuring voltage PD value
Earthed terminal value
applied to (t=60s) (t=30s) (pC)
(pC)
YRS % 14.4 5.0 <50
P1-P2 Secondary windings and 33.6
frame 8.3 5.0 <20

R 45 H Test result: i i Passed.

V¥ Note:

a) IRIRHTRH] 20pC AL [HI AT ICHE, T 5t u<1.0pC

Step voltage generator: 20pC, background noise <1.0pC

b) iRIFEF Test procedure: F£/F B Procedure B

¢) JH Bt LA R348 B Before short-time current test
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Partial discharge measurements

5 H i Test date: 2021-08-26

IR KA HE t=27.1C AXHEE RH =50.2% KAJES P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure
. _ " SORIH
T AL o TR L (KVim.s) 05 L (KVims) SEIAE
£ LA 1A Required
Winding Pre-stressing voltage Measuring voltage PD value
Earthed terminal value
applied to (t=60s) (t=30s) (pC)
(pC)
TURGRYE T R SR 14.4 5.0 <50
P1-P2 Secondary windings and 30.2
frame 8.3 5.0 <20

R 45 H Test result: i i Passed.

V¥ Note:
a) WIHIKA 20pC KeAESE X RIS AT UHE, 1 5eMe & ~N<1.0pC

Step voltage generator: 20pC, background noise <1.0pC

b) WIFEF Test procedure: FE£¥ B Procedure B

c) KRS 5 After short-time current test

17/51
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Partial discharge measurements

X5 B8 F Test photo
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Lightning/Chopped impulse voltage test on primary terminals
I [FEE Test circuit:

e e o 1
| G |
; —0 O 1
| S Ri |
: | R
| |
|
| A
- | Cr
C U R CG O TO
I | Q
I [
' | Co——
! B D
| ' DIVMS
I |
| 1
Lo o N =
C i kA4S FHZ IG capacitance Ry Wk HFH Front resistance
Rt PR HBH Tail resistance S it SUKERBR - Sphere gap
R [HJE B Damping resistance C = 5B B %% H.Varm capacitance
TO ki Test object C2 {REE % L.Varm capacitance
CG AU BRI Chopping gap CT B Y70 HLJ#%38 Current transformers
DIVMS B b RIS RS Digital impulse voltage measuring systems

TG ¥ % Test equipments:

W& AR wERS WS HiliE K WEHA RO
Name Model Serial number Manufacturer Validity of certificate
i H R R R N
HCR300/400 331 HEEBEA 2022-03-13
Pulse voltage test system
19/51
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Lightning/Chopped impulse voltage test on primary terminals
5% H Wi Test date:  2021-08-18
RIG I 251 Test environment: I & Temperature  t=26.6C FEXS I Relative humidity RH =46.2% KA JE /) Atmospheric pressure P =96.1kPa

KRB IER S Correction factor: ki=/ ko=/ K=/

s K v —
- s . S P 1 B (kVp) FERE |
JiFE AR BT R I (kVp) Measured voltage . ,
Discharge | Oscillo-
Voltage applied to Earthed terminal Voltage required
1 2 3 4 5 6 7 8 number gram
50%~75% Uc + 43.89 0 01
74.22 75.19 75.19 75.10 75.19 75.19 75.19 75.19 0
75.0 LI + 02-16
75.18 75.19 75.19 75.19 75.18 75.19 75.33 0
ZIRGEH R FE B
50%~75% Uc - 42.84 0 17
P1-P2 Secondary windings
75.0 LI - 75.88 0 18
and frame
85.0 LIC - 84.81 84.86 0 19-20
75.11 74.81 74.95 74.93 75.37 74.73 74.86 75.75 0
75.0 LI - 21-34
75.06 74.98 74.97 75.68 75.19 75.67 0
PG 45 K Test result: JEiL Passed.
20/51

All copyrights reserved

[ A/ B N\ \



XIH

ARI

A0

YN A Py S == D » A
RS A AE /AT R R e o No0.216229G
. Y, A Y ),
IR Vg 8 / J 56
Lightning/Chopped impulse voltage test on primary terminals
42050 EZS0
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up 43.89kV Up T422kV
TI 1.12ps T1 1.05ps
T2 48.1ps T2 49.1ps
CH2 CH2
el Terminal Terminal
<450 Eval: Current .50 Eval: Current
Ip44A Ip5.0A
000 2000
[l e o
000 2000
poc = [ o o e W F= v e me R = [ o s YW = ]
10 110pE
1
EZ50
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up 75.19kV Up 75.19kV
T1 1.06ps T1 1.06ps
T2 49.0ps T2 49.0ps
CH2 CH2
oo Terminal Terminal
.20 Eval: Current Eval: Current
Ip4IA Ip38A
000 2000
o0 0
000 2000
mc W o = [ o T o i = me o R = o (o< e s YW o = ]
110 110pE
3
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up 75.10kV Up 75.19kV
T1 1.02ps T1 1.07ps
T2 49.0ps T2 49.1ps
CH2 CH2
Terminal Terminal
Eval: Current Eval: Current
Ip57A Ip57A

21/51

All copyrights reserved

[~] BB \Z\



XI HARI — R ATUE /AT R o e No.216229G

— K v A e T FEL/ B T TR R i P A

Lightning/Chopped impulse voltage test on primary terminals

EZ50
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up 75.19kV Up 75.19kV
T1 1.07ps T1 1.07ps
T2 49.0ps T2 49.1ps
CH2 CH2
oo Terminal Terminal
150 Eval: Current Eval: Current
Ip6.0A Ip54A
000 2000
oo oo
000 2000
moc = W [ o F (o s W F=r v e pe o R = o o s "W = ]
110 110pE
7 8
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up 75.19kV Up T75.18kV
T1 1.06ps T1 1.04ps
T2 49.0ps T2 49.1ps
CH2 CH2
Terminal Terminal
Eval: Current Eval: Current
Ip8.0A Ip54A
000 2000
oo oo
000 2000
T SO T TR TH P o Vo =T T e TR FLu T E T S
110 10
9 10
EZ50
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up 75.19kV Up 75.19kV
T1 1.06ps T1 1.06ps
T2 49.0ps T2 49.1ps
CH2 CH2
el Terminal Terminal
R Eval: Current Eval: Current
Ip54A Ip16.1A
0
o oo
2000 2000
Bi-ia s s o W N [ s o o ETu T R P s e s T e T R [ s o Oa T R oo
A0 xl0ps
11 12
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Lightning/Chopped impulse voltage test on primary terminals
EZ50
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up 75.19kV Up T75.18kV
T1 1.06ps T1 1.06ps
T2 49.1ps T2 49.0ps
CH2 CH2
oo Terminal Terminal
150 Eval: Current Eval: Current
Ip47A Ip41A
000 2000
[l 0
000 2000
poc o = [ <o T o W F=r v me o = [ o s "W = ]
10 110pE
13 4
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up 75.19kV Up 75.33kV
T1 1.06ps T1 1.06ps
T2 49.1ps T2 49.0ps
CH2 CH2
Terminal Terminal
Eval: Current Eval: Current
Ip4TA Ip47A
000 2000
oo oo
000 2000
moc W L= [ e (o o W F=r v W me R = o< o "W = ]
110 110pE
15 16
oo
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up -42.84kV Up-75.88kV
T10.98ps T11.02ps
T2 48.7ps T248.7ps
CH2 CH2
Terminal B Terminal
Eval: Current S50 Eval: Current
Ip-0.9A Ip-16A
A0 A0
0 i)
o oo
2000 2000
o W o = R [+ v g - T s W = W o ] e W = o G o o [ s s = W
10 A10ps
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Lightning/Chopped impulse voltage test on primary terminals
I550 Z550
+ - I“— CH1 + - L— CH1
Terminal T1 Terminal T1
Eval: LI Tail Chop Eval: LI Tail Chop
Up -84.81kV Up -84.86kV
T1 0.97ps T1 0.97ps
Te 4.68ps Te 4.73ps
k14.77% k14.95%
B CH2 b CH2
2350 Terminal 2350 Terminal
SOHEIE I Do mon Eval: Current JEEI T o mon i Eval: Current
A 10ps Ip-54A A 10E Ip-8.0A
000 pran n i)
Qi oo
<3000 Pran s ]
- L i - LS &=
10 10
19 20
oo oo
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up-75.11kV Up -T481kV
T10.98ps T10.96ps
T2 48.5ps T249.1ps
CH2 CH2
Bl Terminal L Terminal
<250 Eval: Current <250 Eval: Current
Ip-2IA Ip-22A
110 A10pE
000 2000
ot o
000 2000
mc L= [ o o o F=- v W me = ¥ o s "W =
110 10
21 22
0.0 oo
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up -74.95kV Up -14.93kV
T10.96ps T10.96ps
T2 49.0ps T249.0ps
CH2 CH2
eoerh Terminal B Terminal
£2.50 Eval: Current S50 Eval: Current
Ip-0.9A Ip-28A
A0 A0
0 i)
o ul
2000 2000
oo« S s S = w oo R [ W (o o =" s e W = o G (o< oo O [ s G = W
A0 A10ps
23 24
24/51
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Y, N, )
— K Vi A / J 56
Lightning/Chopped impulse voltage test on primary terminals
oo .0
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up-75.37kV Up -T473kV
T10.99ps T10.96ps
T2 48.6ps T249.1ps
CH2 CH2
Bl Terminal L Terminal
<250 Eval: Current <250 Eval: Current
Ip-1.9A Ip-25A
10 10w
000 2000
o0 0
000 2000
110 110pE
25 26
=t .0
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up -74.86kV Up-75.75kV
T10.96ps T10.99ps
T249.1ps T248.8ps
CH2 CH2
Bl Terminal L Terminal
<250 Eval: Current <250 Eval: Current
Ip-1.6A Ip-16A
110 A10pE
000 2000
oo oo
000 2000
10 10
27 28
0.0 oo
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up -75.06kV Up -T4.98kV
T10.97ps T10.96ps
T2 48.8ps T249.2ps
CH2 CH2
eoerh Terminal B Terminal
£2.50 Eval: Current S50 Eval: Current
Ip-1.9A Ip-16A

A 10ps

29

A10ps

30
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Lightning/Chopped impulse voltage test on primary terminals
oo oo
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up-T4.97kV Up-75.68kV
T10.96s T11.02ps
T249.3ps T2 48.6ps
CH2 CH2
Bl Terminal L Terminal
<250 Eval: Current <250 Eval: Current
Ip-1.9A Ip-19A
10 10w
000 2000
QL oo
000 2000
110 110pE
31 32
oo oo
CH1 CH1
Terminal T1 Terminal T1
Eval: LI Full Eval: LI Full
Up-75.19kV Up-T5.67kV
T10.96s T11.02ps
T2 48.7ps T2 48.6ps
CH2 CH2
Bl Terminal L Terminal
<250 Eval: Current <250 Eval: Current
Ip-19A Ip-19A
10 10w
000 2000
(ke oo
000 2000
10 110pE
33 34
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Lightning/Chopped impulse voltage test on primary terminals

|
!,

X5 [ F Test photo
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AL o i %

Mechanical impact test

5% H W Test date: 2021-08-18

IR KA B t=26.6C AIXHEE RH =46.2% KAJET] P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure
1. G Test equipments:
W& AIR WEM S W& T filiE K WE A ROH
Name Model Serial number Manufacturer Validity of certificate
PR AR
CX-T03 CX1812316 YT RIS 2022-01-04
Spring hammer
2. ARG 45 B Test result:
ARG Wik o g R0 25 R

Testing position

Test equipment

test results

a5

Test object enclosure

2]

W8 R Ah A e TR

After the test, tested object enclosure no breaks

e dh BE B IR T AR

After the test, tested object working normally

RILSE, I TERE L Gk SRR A B 3 S R KF
After the test, tested object enclosure can maintain the level

of protection degree

Bl e B BIIK07 BB 45 2K

Tested object enclosure reached requirement of IK07.

TR IG5 B Test result: T Passed.
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Mechanical impact test

X5 [ F Test photo
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IP AR B A 36

Verification of the IP coding
5% H i Test date:  2021-08-18

WIHBE A R 1=26.6C FXHEE RH =46.2% KAJET) P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure

TR I6 5L #% Test equipments:

W& AIR WEM S W& T filiE K WEFA 0
Name Model Serial number Manufacturer Validity of certificate
IP2X 38 PR
CX-T2B CX1812153 YT RIS 2021-12-26
IP2X Probe

& 12.0mm. KTy 80.0mm MIELEEASE, WIGI A 10N #9, Xl shse i prA T Dt T
5, SRR BIEE I B FAETT I, HASEIR R 1P20 MBI S8 9 ER .

The jointed test finger, whose diameter is 12.0 mm and length is 80.0 mm, is pushed against ny opening of
the enclosure with the force of 10N. And the jointed test finger can not penetrate any opening. Its enclosure

reached the requirement of IP20.

R 45 B Test result: i Passed.

30/51
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Verification of the IP coding

X5 [ F Test photo
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BIHAR

Temperature-rise test

5% H W Test date: 2021-08-18

(A TEZ8 % LR B t=26.6C AIXHEE RH =46.2% KAJET] P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure
1. RSk ¥ Test basics:
GB/T 20840.2-2014
2. I Test equipments:
WA WM WA filiE K WE A RO
Name Model Serial number Manufacturer Validity of certificate
BHRERSA
" ” HES-100 190801 YEVT B 2021-09-23
Temperature-rise test system
B L BEIR A [
AT5110 511001905454 G R sl 2021-09-17
DC resistancetester
P A A
Temperature patrol MX100 91V805353 YOKOGAWA 2021-09-18

instrument

3. RIEAE Test equipments:
3.1 48k Ratio: S500A:5A, RIGHLIR Testcurrent: 600A, HAIZHR Frequency: 50Hz.
3.2 WIAES W) AT, HERIRE E+5C ~+40C,

The test was performed indoors, the ambient air temperature was in the range +5C ~+40°C.

4. RIEHE Test data:

4.1 HENEHIEData from direct measurement:

FFs HE=REA SR T (KO RYFRTT (O
No. Measuring position Temperature rise Limiting value
1 P1 6.8 60
2 P2 7.0 60
hh5E
3 5.0 60
Enclosure

32/51
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Temperature-rise test

4.2 HaPH R E Y Data from the resistant measurement:

11 5/~ 7\ Calculating function:

Hefr

R
AT="7"x(235+T)-(235+T)
RT 1 2
1
AT -2 P8 F3JiE T+ Temperature rise of the coils;

R, -AHRET, WA T B 1) HFHCold coil resistance;
T, - = FE Ry B 1 Bl A 52 i Ambient temperature when the coil is cold;
R, -1 W15 F it 9 (] 26 e v FL B Hot coil resistance;;
T, iR THEG 25 At JE B A iR % Ambient temperature when the coil is hot;

11545 B.Calculation:

gestl SHA Test data SRS (O | RVEES (O | 5
Winding R, (mQ) R, (mQ) T, (C) T, (C) Temperature rise Limiting value Burden
1S1-1S2 226.7 235.1 26.4 27.2 8.9 60 10VA
251-2S2 334.6 345.2 26.4 27.2 7.5 60 15VA
e e i S S R S A e A e e R s e e
N S S R St O SRS PSSR SO
e e e R
O o e T s e e e ) S L CAE N SR O S—
SO0 U SN U SUNUUUE: SUUUON SO SO SN SN SR SO
s A B e e e s S s T |

f : : : 151-152
T T e e T e e

= == B —8 o = = = s = ® s & = & = 4

200 L i L
o] 1 2 3 4 5 & 7 8 9 10 11
B /Bl ‘min

F [ i ZEResistance curve

5. iRI6 4518 Test result:

i@ 1 Passed.
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Temperature-rise test

i

136 1 F Test photo

}
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Verification of markings

5% H W Test date: 2021-08-18

WIHBE A R 1=26.6C FXHEE RH =46.2% KAJET) P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure

1. 5 K5 Test basics:
GB/T 20840.2-2014
2. I Test equipments:

WK WM WA T filiE K HE 5 ROH
Name Model Serial number Manufacturer Validity of certificate
CT R A% .
PCT200A 342131102 Jen i 2022-02-19
CT tester

3. iy ¥R A 45 R Check result of terminal markings:

Ui AR for g 45 R
Terminal markings Check result
—IRGA
P1. P2
Primary windings
YT
S1. S2
Secondary windings
SR B
1S. 2S
Winding sections
ERIEIE DS /
Intermediate taps
Wt AR
Polarity Subtractive polarity
35/51
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Verification of markings

B REbR A A 45 B Check result of rating plate markings:

B IRR & for g 45 R
Rating plate markings Check result
HUE AR
500/5A
Rated ratio
T2
1S: 0.2S; 2S: 10P
Accuracy class
HIUTE B A
1S: 10VA; 2S: 15VA
Rated burden
e E B Lol
.2In
Rated continuous thermal current
B H R I
30kArms, 1s
Rated short-time thermal current
HUE B FRE IR
75kApeak
Rated dynamic current
eI E 34
FS10
Instrument security factor
AT HER PR AE R 2L 10

Accuracy limit factor

5. I8 4518 Test result:

i@ 17 Passed.
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Power frequency withstand test on secondary terminals
5% H i Test date:  2021-08-18

IR E 1=26.6C FXHEE RH =46.2% KRAUET) P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure

1. I HE Test basics:
GB/T 20840.1-2010
2. I Test equipments:

a2 RS WG T &) K WEHA RN
Name Model Serial number Manufacturer Validity of certificate
A2 LU s PR
AC/DC voltage test GPT-9603 GEP871181 GWINSTEK 2022-05-19
instrument

3. SRR ISHTRISEE Test data before short-time current test:

In A7 & e E J N L (KV e m.s.) FEEERT [A](s) AR
Voltage applied to Earthed terminal Voltage applied Test duration Sample state
Ahse. HAhgRA 1EW
151-1S2 3.0 60
Shell, other windings Normal
hhse HAhGeA B
251-2S2 3.0 60
Shell, other windings Normal
37/51
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Power frequency withstand test on secondary terminals
5% H W Test date:  2021-08-26

WIQT A RE t=27.17C FXHEE RH =50.2% KRAUET) P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure

4. T EFRIRES SR IEEE Test data after short-time current test:

PR A £ A DA J N L (KV e m.s.) FELERT [A](s) IR
Voltage applied to Earthed terminal Voltage applied Test duration Sample state
Ahse. HAhRA 1EH
1S1-1S2 2.7 60
Shell, other windings Normal
A5t HAhGEAH 1EH
251-2S2 2.7 60
Shell, other windings Normal

5. 56 4518 Test result:

i@ 1 Passed.
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Inter-turn overvoltage test

R H W Test date: 2021-08-18

IR KA B t=26.6C AIXHEE RH =46.2% KAJET] P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure
1. RSk ¥ Test basics:
GB/T 20840.2-2014
2. I Test equipments:
WA WEM S WS filiE K WE A RO
Name Model Serial number Manufacturer Validity of certificate
PR L AR N
HLS-60/100G1 08173706 L E 2021-10-09
Current transformer
FF i U I3 e
HKY-9608 1502201 FitE 2022-03-27
Open circuit voltage tester

3. SEREIRIRIS AT HE Test data before short-time current test:

Lo —IRHER (A ZUTTERIEE B E (kv) FREEITIE] (s)
Secondary windng Primary current Open circuit peak voltage Duration
151-1S2 600 0.10 60
251-2S2 600 0.12 60
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Inter-turn overvoltage test
5% H W Test date:  2021-08-26

WIS %M WRE t=27.17C FXHEE RH =50.2% KAJET) P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure

4. RIS EIRIEEE Test data after short-time current test:

e — I (A IR E B R (kV) RIS ] (s)
Secondary windng Primary current Open circuit peak voltage Duration
1S1-1S2 540 0.09 60
251-2S2 540 0.10 60

5. IRI6 45 18 Test result:

i@ 1 Passed.
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\ P, N
PR IRZ R H 2
Determination of the instrument security factor
5% H i Test date:  2021-08-18

IR E 1=26.6C FXHEE RH =46.2% KRAUET) P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure

1. RIS/ PE Test basics:
GB/T 20840.2-2014

2. I Test equipments:

W& AR WS WS HiliE XK UE 5 R
Name Model Serial number Manufacturer Validity of certificate
CT R A% .
PCT200A 342131102 b 2022-02-19
CT tester

3. (BRI Indirect test data:

Zadl e B S FS A FRFR FS1H
Secondary winding Burden Measured value Nominal value
1S1-1S2 10VA 4.9 10

4. R 45 18 Test result:

i@ 17 Passed.
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FRERK

Test for composite error

5% H W Test date: 2021-08-18

WIHBE A R 1=26.6C FXHEE RH =46.2% KAJET) P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure

1. 356K 4 Test basics:
GB/T 20840.2-2014

2. I Test equipments:

WK WM WA T filiE K HE 5 ROH
Name Model Serial number Manufacturer Validity of certificate
CT R A% .
PCT200A 342131102 Jen i 2022-02-19
CT tester

3. WEEHE Test data:

HERA IRAA R 2 .
2l W 2 o it R I LiR%E
Accuracy limit
Windings Accuracy class Burden Test current Composite error
factor
251-252 10P 10 15VA 5.1kA 1.6%
42/51
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FRERK

Test for composite error

WIS %M WRE t=27.17C FXHEE RH =50.2%
Test environment: Temperature Relative humidity

4. (AT RIS EE Indirect test data for routine test:

5% H W Test date: 2021-08-26
KASJES P=96.1kPa

Atmospheric pressure

il PRI B A HER LR HERR PR R 20 BiRE
Secondary winding Burden Accuracy class Accuracy limit factor Composite error
251-2S2 15VA 10pP 10 1.6%

5. IRI6 45 18 Test result:

i@ 1t Passed.
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Test for accuracy

5% H W Test date: 2021-08-18

(A TEZ8 % LR B t=26.6C AIXHEE RH =46.2% KAJET] P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure
1. RSk ¥ Test basics:
GB/T 20840.2-2014
2. I Test equipments:
W B WS WS i) 5 WE A RO
Name Model Serial number Manufacturer Validity of certificate
B IR R IR .
HES-1C 140413 Lt E 2022-04-24
Transformer calibrator
B L LKA .
HLS-60/100G1 08173706 Bt = 2021-10-09

Current transformer

3. SEREIRIRIS AT HE Test data before short-time current test:

e B E A .
B (VA | HERfZL
i Percentage of I
. 1 5 20 100 120 Burden Accuracy
Windings RZE
cos$=0.8 class
Error
Lk % Ratio error (%) 0.02 0.02 0.04 0.04 0.04
10
47 Phase error () 3.2 1.8 1.2 0.4 0.2
151-1S2 0.2S
. Z Ratio error (%) 0.06 0.06 0.06 0.08 0.08
2.5
47 Phase error () 3.0 1.4 1.0 0.2 0.2
Lt Z Ratio error (%) / / / -0.04 /
251-2S2 15 10P
A7 Phase error () / / / 3.0 /
44 /51
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Test for accuracy
6 H Wi Test date:  2021-08-26
KRAHETT P=96.1kPa

Atmospheric pressure

FXHEE RH =50.2%
Relative humidity

TRIE IR 25 BE t=27.1C

Test environment: Temperature

4. RIS EIRIEEE Test data after short-time current test:

FE EIR A E
" i (VA | 1EFAZR
gl Pergentage of I,
. 20 100 120 Burden Accuracy
Windings 2
cos$=0.8 class
Error
b2 Ratio error (%) / / / 0.04 /
10
A7 Phase error () / / / 0.6 /
1S1-1S2 0.2S
Lk Z Ratio error (%) / / / 0.10 /
2.5
17 Phase error (/) / / / 0.2 /
Ltk Z Ratio error (%) / / / -0.06 /
251-2S2 15 10P
A7 Phase error () / / / 3.2 /

5. IRI6 45 18 Test result:

i@ 17 Passed.
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y SRR AT
Short-time current tests
RE H W Test date: 2021-08-23

WG4 B t=26.1C HIXHEE RH =46.0% KAES P=96.1kPa
Test environment: Temperature Relative humidity Atmospheric pressure

156 B R A Condition before test:
KA51&. No maintenance.

I FI KA. B M55 AHZE . Test object was connected with phase A. B of test circuit.

1056 HT HE F Photos before test:
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y SRR TRE X
Short-time current tests

1056 [F] % Test circuit:

G GB MS MB L T
YN
< e %
YN
G : il & HiHlL(Generator) L: 541 (Reactor) TO : % (Test Object)
GB:fid/ '/t (Generator Breaker) \iB : 4:{f:Jf% (Master Breaker) U : H2JE 31l (Voltage Measurement)
MS: &k (Make Switch) | : EyRIE (Current Measurement) T: 4L (Transformer)

TG ¥ % Test equipments:

W& AR wERS WS HliE K WEHA RO
Name Model Serial number Manufacturer Validity of certificate
GEN7t IDH1300084 HBM 2022-05-07
Data acquisition system
5 [ 24 i o
Rogowski coil FR-4924~FR4931 J) 2022-02-27
Rogowski coil
TRIEEHE Test data:
R Test
HIRIEE (kA
75.1
Current peak
R RUE (A
31.3
Current value r.m.s
RV FFEERT 1A (ms)
1002
Current duration
BT R P (kA 200
Rated short-time thermal current .
PIRBLAERLITE] (ms)
1091
Thermal equivalent time
AL
216229G-001. 216229G-002
Oscillogram

47/51
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Short-time current tests

216229G-001 Short—time current test (it iitis)

219.0 KA
7.032 kV
\m‘\ H ‘/" f OI
Ic 106.4 KA pu }II‘I“HI‘\I"‘I‘
R TRT RN R
\ IU IJI \IV.
Ic
Uca
| ‘w\ \ \||“|H\|'H\I VAN ANAND ﬁ(‘
I P | | | | I | \ U | Il U \
UcaQZSQVpu ‘ “ “ “‘ |\ \‘ “ ‘|‘ “ “ “'HH‘ ‘\H‘l “ll“l‘“‘ ‘H““Il |\
T 1“ ‘], | IRyl If |'|| |\ """ \\ "“H
[ | IR ImImIN | IR ‘ \|
H‘ j\ J“‘Id J‘JI"J“,“ I‘|j|‘\\,‘\.“‘J|“|Iw“uwl”l“\“|
2227 kv
-845.0 KA
52175 200.0 msfdiv ' 5331s
Test Parameters GREGZHD)
Phase/Line /2% -- C
Current peak R kA 75.1
Current value,r.m.s A B kA 31.5
Current duration LT ER N 1] ms 96
Rated short-time withstand current 0 LR 52 LR KA --
Thermal equivalent FOAE P LA S 1) ms --
48 /51
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Short-time current tests
2162296-002 Short—time current test (EIIN HLTIREE)
719.0 kA
7.032 KV
7 \”'\'\m MR \ IR
Ic 106.4 KA pu \I”‘H‘U ‘\“llul‘“ul‘h\ \“H“H"“”‘I‘ll‘:‘l“\ |\I‘|‘ "ul‘w” H“‘“‘” \h‘l“l““w\‘l‘“\ll
M‘ ‘|‘||‘l\\”\\‘"U”‘l\Ml\)'l‘\\”‘\‘llu“‘Ul\"ly“ Ul\u\ lH H|\|| \I‘H” ‘
Ic
Uca
i.u“u'l‘H.w | H'Ir“u‘ il H\I‘H“\“l\uﬂh"‘\
U 9259v i "
caJ I Iplr‘ Il \ ‘||\ \H ||\| \ll“ |HI ‘H‘H \lhul‘w MMM
\
|“ Il \H; “‘h‘ “‘h‘"u.h‘.‘v“' “u“
2227 kv
-845.0 kA
53.68'5 500.0 ms/div 55.81s
Test Parameters (i{¥Z %0
Phase/Line /%% -- C
Current peak HL LA KA 52.8
Current value,r.m.s HLREAT B kA 31.3
Current duration HUIRE RN ] ms 1002
Rated short-time withstand current HSE B SZ e kA 30.0
Thermal equivalent 5 VLA 2 ) ms 1091
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Short-time current tests
5 J5 IR & Condition after test:
RIEH, A AR H B IS L% . During test, no emission of arc.

b L% . Externally no visible change.

BEZK 2 90%ME (E K LA R 8 20k : — ko AR e 1k R s P B — i i s 1k

I ()3t HE R 4056 o Tt withstands the dielectric following tests of 90% given value: power-frequency voltage

withstand tests on primary terminals, partial discharge measurement, power-frequency voltage withstand

tests on secondary terminals, inter-turn overvoltage test.

1R Z2 AL 4 Error change data:

IRZEAFAVAE Variation in error )
it TR
S A ) B St f | ’
Windings M2 LB (%) Fa AR () Accuracy class
Variation in ratio error Variation in phase error
1S1-1S2 0.02 0.2 0.2S
251-2S2 0.02 0.2 10P

136 J5 BE A Photos after test:

XIHARI it B &
AFTER  TEST
2021"0823‘ \

¥ i,
R K
¥
)
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