o>

180008223616

CHPTL

\\\‘\‘@"’z A cREIAR]
S&—~ EFREIA
jiae=wRs CNVAS =
E s

Z TESTING
4 /—‘-\
s gl CNAS L0223

XIHARI

No. 2309636
A
TEST REPORT
BT usea-170
TYPE
R OB & R F o BT 7~ 9 B T 4
I OUTDOOR HIGH-VOLTAGE ALTERNATING-CURRENT SF6 Q

DESIGNATION ~ CIRCUIT-BREAKER S
= 5w gy DAENEEEREARA &

' JIANGSU RUGAO HIGH VOLTAGE ELECTRIC APPARATUS )
APPLICANT CO. , LTD. <
&) & B fre TLI548 T e e B3 A PR A 7]

' JIANGSU RUGAO HIGH VOLTAGE ELECTRIC APPARATUS
MANUFACTURER  CO., LTD.
B K A MARE (%)

CLASSIFICATION

TYPE TEST (DIELECTRIC PERFORMANCE)

AREERFNRRERBARLT

XI’AN HIGH VOLTAGE APPARATUS RESEARCH INSTITUTE CO., LTD.




)(I HARI Vi B N0.230963G

L

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.

RTFRFAREZAZREN PO FT: TEGIHARE, P L4340, B XA AR
WIS iE WA S A IAT .

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.

IRRE T It A7 BIEPA (B TFRERIN ), BIIRELRE .. B REAZ
FRHG ARIIRE R,

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 ) T AR ot , (AT K A8 B 3R 31 69 B &L 5 7= 50 5 40K a0 09 — 8Ok b )2 245 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.

AT IR R A 693K 5e N = 2 69 ¥ R A E T KT 5%.

Without special statement, the test overall measurement uncertainty is not greater than 5%.
ARIR IR 49K Su Ao Al X R BT AE P A F R K I T R RIZIRA A X 4 F AL B dy gh g | AL 6 AR
TAE.

Test object and relevant content in this report may involve patent. The laboratory is not responsible for
identifying these patents or any others.

REEE b a9 h A T At XIHARI issue four categories of test report as below:

1) BXKBRRE: BECET ARSI 2 7], KIRIE A F70R F AT IIE T
& 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;

E A FHEI R ER XGRRIRE 08 6 AP A AT X

note: The six basic type test reports for high-voltage switchgear and controlgear are as follows:

—— T EA XXI R4 Type Test Report of Complete Type Test

— 45 ae A XK EedR4% Type Test Report of Dielectric Performance
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——iB AR XXFE R4 Type Test Report of Temperature Rise Performance

— — 42 H& T W Ae K A ME AR R XK IR FR4% Type Test Report of Short-Circuit / Making and
Breaking Performance

—— e A XX JE R4 Type Test Report of Switching Performance

—— RN AR X XER 4R Type Test Report of Internal Arc Performance

2) MALIRIEIRE: RE QAT —R S KL, RIIRBAD K 94T K56, ALK S AT
X B 49 H 4. 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) RIS RECLST —ARS Tk, KIIRBE P B RIS BAKATSE K5,
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) HERBEIRE (RREME . T A KIEIR4E 5 ). Other (e.g. entrusted test report, prototype
test report).

P E XA REIKE (#4R CHPTL) £ ¥ B B KKt 69°E —th1ELa L, £ETFEE THKR
FA T E AR E FAE AT LATAE R NEC AL W /3% &(Z 7% 1000V A _E, H % 1200V
VA )R KGR 6 YR L) .

China High Power Testing liaison (CHPTL) is the only organization in China which is formed to
promote and coordinate the application of IEC/GB standard as well as industry standards in power
electrical equipment type test (AC above 1000V, DC above 1200V). CHPTL is under the leadership and
management of China Electro-technical Society.

CHPTL A% ko T :

The members of CHPTL are as follows:

7% 5 /& B BAF R IR A A PR 8] (XIHARI)

Xi’an High Voltage Apparatus Research Institute Co., Ltd. (XIHARI)

¥ [ W A A5 A 50 2 (CEPRI)

China Electrical Power Research Institute (CEPRI)

LT HEEE &R ERMA RS (AQTC)

Liaoning High Voltage Apparatus Quality Test Co., Ltd. (AQTC)

VPR TR AR A A R3] R 35 5230 F (STRI)

Shenyang Transformer Institute Co., Ltd Transformer Laboratory (STRI)

bk A e R g s A TR 8] (SETC)

Shanghai Electric Power Transmission & Distribution Testing Center Co., Ltd. (SETC)

W, A Tk R FMZRE K B2 A MK 3 (PRCIQTC)

Power Industry Reactive Compensation Equipment Quality Inspection & Test Center(PRCIQTC)
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CHPTL A —AhARR L%, ARSI i A Xk . A —/> CHPTL A 31 2 b e B KX
B dR A 6 2O A A BT

CHPTL as a collaboration does not itself issue test reports. Each CHPTL member issuing a test report is
responsible for the validity and contents of that report.
9 RISIREH DI L LR A EmA T ALEM 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.

B % 7 X, Contact information:

bib: BRHY HET H IR 18 5 R B % AD Zip code: 710077
Address: N0.18, North Section of Xi’erhuan, Xi’an, Shaanxi, China

7% Tel: (+86)-29-84225675 £ A Fax: (+86)-29-84225680

M 1k Web:  www.xihari.com w, F R 45 E-mail: lab@xihari.com
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Description of the test object

A5 4 A LW36A-170 7 4t 5 /& A AACFLET A 35
Type and Designation: ~ Outdoor High-voltage alternating-current SF6 circuit-breaker
Fert i IR e 8 8 R L B RN B)
Applicant: Jiangsu Rugao High Voltage Electric Apparatus Co.,Ltd.
Vi IHRE R TRFFAR BREHR 1S (226572)
Address: No.1,West Huimin Road,Economic Development Zone,Rugao,Jiangsu
Province,China  (226572)
w35 Tel: 18017518121 5 A Fax:  0513-87309581
i L5 e 3 % R B TR 8]

Manufacturer:  Jiangsu Rugao High Voltage Electric Apparatus Co.,Ltd.
IHRE R TRFFLAR BREHR 1S (226572)

Hoht:

Address: No.1,West Huimin Road,Economic Development Zone,Rugao,Jiangsu
" Province,China  (226572)

w,7% Tel: 18017518121 4% A Fax: 0513-87309581

1% A5 LT 099K S B HRELHE Main technical data assigned by the manufacturer:

€ /& Rated voltage kV 170

#E W% Rated current A 3150

i IME  Rated frequency Hz 50

B 4a 38 F e L Rated short-circuit breaking current kA 40

B EF2 94 K644 Rated short-circuit making current KA 100

T 42 AT AT w7 Rated short-time withstand current KA 40

BRI Z Bk Rated peak withstand current kA 100

e 4835 FF 40t Rated duration of short-circuit s 4

R 42 AT TR AT % i £ Rated short-duration power-frequency 305 ¥
withstand voltage kV

BT H4 B IR AT @, (W7 2 ) Rated short-duration power-frequency 375 Y
withstand voltage (Across the open switching device) kV

B FBFHAZR/E  Rated lightning impulse withstand voltage 250 y
kv

e E b & & W E (B 2 ) Rated lightning impulse withstand 860 ¥
voltage (Across the open switching device) kV

WT34 355 4% Breaking class S2

G AL A4 First-pole-to-clear factor 1.3/1.5

T RAEIR A Rated operating sequence 0-0.35-C0O-180s-CO

2/35
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AT AR F F 4K Restrike performance during capacitive

. C2
current switching
MARF 4% 4% Class for mechanical endurance M2
SF6 AR89 47 & /& /1 (20°C & /&) Rated pressure of gas(meter pressure 0.6
at20C) MPa '
SF6 A4k AR 48/ /) (20°C & /&)  Min. function pressure of 05

gas(meter pressure at 20C) MPa

i) B # & %5 Manufacture date and serial number

2023-09. DI230910

E L AR SAe R B R L R PR, AR E R A

X
LA

il

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

responsible for its accuracy.
E 20 VT RTIEBAAAE AR F LT R IE.
Note2: “+~/” This rating has been proved by the tests in this report.
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Conclusions
A5 4 A LW3BA-170 7 4} & & 3RS AALALBT 3435
Type and Designation: Outdoor High-voltage alternating-current SF6 circuit-breaker
E i b IR e B B R L IS PR )
Applicant: Jiangsu Rugao High Voltage Electric Apparatus Co.,Ltd.
LA Je BT RFTFARERGI L5 (226572)
Mok . . .
Address: No.l_,West I_—|mmm Road,Economic Development Zone,Rugao,Jiangsu
Province,China  (226572)
w75 Tel: 18017518121 #£ A Fax:  0513-87309581
LECR R ST e & B R B TR E)
Manufacturer:  Jiangsu Rugao High Voltage Electric Apparatus Co.,Ltd.

Ho bk
Address: Province,China  (226572)
w,7% Tel: 18017518121 1£ A Fax:

iR 3E A7 /E Standards for Test Performance: 1EC 62271-100:2021

4649 B Test have been performed:

IHA I RTRFFEARERER 15 (226572)
No.1,West Huimin Road,Economic Development Zone,Rugao,Jiangsu

0513-87309581

P -~ a«:; ~
B5 T Sk IR 5
. Standards for
Serial Items Parameters . Result
Verdict
. A [8] Z % 3#b, Phase to earth &
T o R R R y oY IEC "
o between phases: 750kV VRS
1 Lightning impulse L 62271-100:2021 L
. #r @ Across the open switching Satisfied
withstand voltage tests . 7.2
device: 860kV
78 18] B o (XK A 3K)Phase to
LA NNy earth & between phases(dry & IEC b A
2 Power frequency wet): 325kV 1min 62271-100:2021 S;?;s:ie d
withstand voltage tests B 1 Across the open switching 7.2
device: 325kV +50kV 1min
P2 At B =) 3509 e % EC
X% Dielectric tests on . e
3 o 2 kV 1min 62271-100:2021 L
auxiliary and control _p Satisfied
circuits '
%5 Aﬁ? A f&ﬂl
Edited: Checked: E\ R
B B4
; 2024-06-26 ; 2024-06-26
Date: Date:
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Identification of the test object

1. X5 4R 4bi£ General description of test object:
LW36A-170 7 4 & /& & A >~ &AL AL BT 34 35 Outdoor High-voltage alternating-current SF6

circuit-breaker

2. & F A5 B R 699K o0 2 M R U 4= T The main parts of test object assigned by manufacturer as
follows:
1) #3h#H# Operating device

A5 Type: #E3)AUH % A 3F AL Special spring device

417 4%, B %7 €% /& Rated supply voltage of opening coil: DC220V/DC110V

417 £ B8 7 2,74 Rated current of opening coil: DC220V < 2.5A. DC110V <5.0A

417 £, B 3 % % /& Rated supply voltage of closing coil: DC220V/DC110V

417 2%, 18 37 % % % Rated current of closing coil: DC220V < 2.5A. DC110V <5.0A

&)~ B #1 Manufacture date: 2023-09

& )% 5 Serial number: DI230910

1 ¥ 45 Manufacturer: T 754 403 & & W 354 FRA-3) Jiangsu Rugao High Voltage Electric £
Apparatus Co.,Ltd. \aa

fo /0 N\

3. ) A5 AR IK S A A 69 R XAF The test object is guaranteed by the manufacturer to comply with
the following technical documents:

D100001319  LW36A-170 #% ARHL:E Technical specification

4. )& P45 AT 00 E A ARy B 4% Drawings submitted by the manufacturer and identified by the
laboratory:

1). AT B4 A ARIRE The following drawings were attached in the report:

25012389 P b &k 3RS BALARET 35 BB Outdoor high voltage AC SF6 circuit-breaker
assembly drawing(# A Rev: A00)

AR E SAIAE AR TORA B AR AR T 3K 69 30 Ao R, A2 TR 2 G
B 4k 4m 70 69 #4175, 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.

5/35
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5. Xk R Source of test object: Z4t7 i£4F Provided by the applicant

6. 4474 B # Date of identification of the test object: 2023-10-20

7. FF75 K& Tests witnessed by:
AREH AR EWZHEHEEA RG]

Zheng Zhixiang Jiangsu Rugao High Voltage Electric Apparatus Co.,Ltd.

8. #15 H #7 Date of tests: #2 from 2023-11-27 1k to 2023-11-29

6/35
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General of dielectric test

1.XIAEAEY %5 4 Serial No. of test object: DI1230910;

2A% A7 Applied standard: IEC 62271-100:2021;

KSR FHN GRS AMANTEE, QI BL%ET. TIKEEE . RDIMFFTA
B F AT #Y 6 A

Test object is new, clean high voltage AC SFg CB, including post insulator, interrupter bushing, operating
device and all the other parts as in service;

4RI AR o R B R EAS T

No part is renewed or reconditioned during the tests;

5A. B. CA#hfiEks%, a. b. c h#ikkss, FAHRR R,

A, B, C are terminals at moving contacts side, a, b, ¢ are terminals at fixed contacts side, F is the frame and
the earth;

6.9 K00 X AELL T TIRESR A 1507mm, RINEELE FIRES A 1610mm, A810 RAELEL4IE & A
1651mm;

The dry arcing distance of the post insulator of the test object is 1507mm, the dry arcing distance of the
interrupter bushing is 1610mm, the minimum insulating distance of phase to phase is 1651mm;
78734525 A /R F) 4 0.50MPa(20 C B AR £ UE) .

The inflation pressure of CB is 0.50MPa(relative gauge pressure at 20°C).

8. XS B X T AR AR, Ut A, B ABEATIREE;

The arrangement of the test object is symmetrical with respect to the centre phase, the tests are only

performed on phase A and phase B.

8/35
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Symbols and abbreviation used in test report

F5fY 5

Symbols and VLHA Description

abbreviation
LI & oF R Lightning impulse
Sl B+ F Switching impulse
LIC &l o R A Chopped lightning impulse
IG FRBELER Impulse voltage generator
DCG HAREL A S Direct current voltage generator
HV 5/E High voltage
LV 1R/E Low voltage
PF I3 Power-frequency
P-to-P & P-to-E A8 18] B He Phase to phase and phase to earth
SN oy Serial number
No.A Mo R AL Application number
No.D HFRHK Discharge number
T-0SC A TR B Typical oscillogram
KV, 0, A \oltage peak value 3
r.m.s. H AL Root mean square -Ii@%
U, L 7 W, SR AR Expected voltage value «,gé
U, 20| e, R AE Measured voltage A
K1 A1) . ABRT A IE 2 2K Correction factor for P-to-P and/or P-to-E
Ko Y Cor-rect-ion f-actor- for across open switching

device/isolating distance
K BT £ R AV BASE A Cor.r(?ction facto-r for _the most unfavorable
position of earthing switch
Kis 48 18] PR A v, RS E & 4K Combined voltage correction factor for P-to-P
K, ARSI R HK Air density correction factor
K, BPAG B R Altitude correction factor
U, B W AR Rated withstand voltage
Up iR Phase voltage
Uy RIeFd -k R Test tap voltage
Cy E AT Measured capacitance
Cxo ZROFF Required capacitance
U, BT EAE Rated voltage
Un RER e w/E Highest voltage for equipment
9/35
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W E A E

Measurement uncertainty

Jr5 NE ARG Y RETHEE
NO Measuring system Expanded uncertainty
BENE AL
1 U<2% (k=2)
\oltage measurement system
T Tl KN F A 4
2 U=2dB (k=2)
RIV measuring system
W, A B ARAL ] SN R #, 22 & capacitance (C): U<0.15% (k=2)
3
tand&C measuring system tand: U<2.5% (k=2)
KAJE /) Air pressure
4 DYM3 Z&A k. U<0.2kPa  (k=2)
DYM3 air pressure meter
7K ¥, % Rain conductivity
5 CONS510 #, 5 &A% U=1.2% (k=2)
CON510conductivity meter
w2 R B B A 4
6 Time measurement system for impulse U<5% (k=2)
voltage waveform
7% /% Temperature
testo 2 F X2 E K AEA R
7 U<1.0C (k=2)
testo digital temperature and humidity
atmospheric pressure gauge
4% % & Absolute humidity
testo 4 F XiRBE KX AE N & \
8 i o U<lg/im® (k=2)
testo digital temperature and humidity
atmospheric pressure gauge
. ] <20pC:U=2.4pC (k=2)
B3RAK i # AL
9 20pC ~ 50pC:U=5.3pC  (k=2)
PD measuring system
>50pC:U=12% (k=2)

10/35
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Lightning impulse withstand voltage test circuit
- - —— - - — — - = 1
| G |
; _E} E:\.‘_ 1 |
| S Re |
| | R
| I
I RN
o = | Tol] O
| R; | TO
I [
! | C._—
| | D
| I DIVNMNS
1 |
| f
L - _ _ _ _ _ o o o o__ o F—
C FEE AR I HA | IG capacitance R¢ K Sk v, FRL Front resistance
Ry | &A% Tail resistance S F KRR Sphere gap
R FEL 2, e, FiL Damping resistance C, BEE B H.V arm capacitance
TO | &K Test object C, AR A v, 5 L.V arm capacitance
5 F & @ /R M F & % Impulse voltage measuring system
DIVMS
75 Type: MIRA25 % SN: 15422020
2400k V/240k] 7F & & /£ M F £ %
2400kV/240kJ impulse voltage measuring system
& &% £ & A4 Parameters of 1G system
u(kv) C(uF) Ri(€2) Ri(€2) Cu(pF) Ca(HF)
2400 0.083 380 740 300 0.9

11/35
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Lightning impulse withstand voltage test

X 36 B 27 Date: 2023-11-27
KX K A4 Atmospheric conditions: P=97.5kPa  t=16.3'C RH=33.9%
K A% E F 4% Atmospheric/Altitude correction factor: K, =0.914K,=/

WIIML o R Hedb AT | R AR AR | EG | HAA
- 52 ), EAA Uy(kV N N

Testing \oltage | Earthed U, K 18 UkVy) REL | RE|TR A
position  |applied to| terminal | (kV,) 1 2 3 4 5 6 7 8 9 0!l 11!l 1213 14l 15 No.A|No.D| T-OSC '
AAFI AR 3 +|705.7 (7121|7124 |713.3|712.1|7125|714.3|713.0(7125|713.0|712.9|712.8|712.7 (7125|7121 | 15 0 001
P-to-P & Aa BChbcF 712.5

P-to-E -1703.4|710.7|710.0|712.1|711.8|713.2|713.1|713.6|712.9|713.1|712.8|7125|713.4 (7126|7141 | 15 0 002
H8 18] B AT H +(699.8|708.0|711.9|712.0|711.7|714.1|712.1|713.6 | 7125|7141 |712.2|714.1|712.3|7125|7128| 15 0 003
P-to-P & Bb | ACacF | 7125

P-to-E - | 7135|7145 |715.0|713.4|714.9|713.1|714.4|713.7|713.8|713.7 7145 |714.7 | 713.9|714.1 | 713.6 | 15 0 004

KFa4E R Result: @it Passed.

7= Notes:

AU=U Ky, FFRREE B IR K =0.950; Choosing Ky;=0.950 during test;

b)#tAm T —k 50%49 U, #4799, 2 536m 65%F= 80%#) U, <R # 47438 . 50%, 65%, 80%U, are applied in sequence to verify parameters.

12/35
All copyrights reserved



XI HARI TR N0.230963G

A

Oscillogram

[TEl=2000ME5 No. 816 12000065 No.: 799
CHL CHL
Terminal: X1 Terminal: X1
Eval: LI Eval: U
U TI33KV 713KV
oo beta k= 5.45% L k= 6.90%
Ti= 108 1.06s
T= 438 429
CH2B  testv testv
oo/
|
RV I
|
| \
| ot
|
|
.‘L L CHaBestCH-
000/
00 w0s w00
TEI-Z000MSls No.: 839 [TI-2000NEs No.: 854
CHL CHL
Terminal: X1 Terminal: XL
Eval L Eval L
U= TIEKV U 713KV
o bela k= 4.53% | |peta k= 5.99%
Ti= Mps S = tosps Q
T 3 Te= 433ps %’
CH28  testv CH28  testv %
W 3
- W\ 4
&
|
Y |
\
|
| ot
i \—
- 1 —
ek

IPVBT230963G-003 ~ IPVBT230963G-004
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Photograph

IPVZP230963G-001
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B R+ LB A L T i e [ ¢ R

Lightning impulse and power-frequency combined voltage test circuit

N T
3 i TO i k
. — = ! !
s |’ — T | |
N o |
| o= =G| T
| C [:| Rt : | ‘ ‘g |
| — | — — I 1
1 1 1 1
1 1 1 |
| e L |
1 1 1 1
1 1 1 1
1 | 1 1
1 1 1 1
| t t |
1 1 1 1
L _ — — L T, 1
— DIVMS |—
C FEZABZERE | IG capacitance Rf | kkdwm Front resistance
Ry | kA% Tail resistance S KRR Sphere gap
R, FEL 2, e, [ Damping resistance C; B B H.V arm capacitance
TO | &Koe Test object C, | AREAEAE L.V arm capacitance
TT | TR RESR PF transformer Ry | FRirdfa Protection resistance
C; 5 EA H.V arm capacitance Cy IRER & 2% L.V arm capacitance
35 & B RN E A %8 Impulse voltage measuring system
DIVMS
75 Type: MIRA25 % SN: 15422020
V | %5 % k& Voltmeter A 5 Type: DMI551 %5 SN: 173760
2400kV/240k] 7 & @ =N & & 4
2400kV/240kJ impulse voltage measuring system
550kV/2200kVA T3 W, & £ 4%
550kV/2200kVVA power-frequency voltage measuring system
F & R YA LI A % £-& 54K Parameters of 1G and TT system
IG TT
U C R¢ R¢ C, C, u/s frr Rp Cs Cy
(kV) (1F) (L) (L) (PF) (uF) | (kVIkVA) | (Hz) | (kQ) (PF) (1F)
2400 0.083 380 740 300 0.9 550/2200 50 2 500 2.12
15/35
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T F P v 52 F R A

Lightning impulse withstand voltage test

X 36 B 27 Date: 2023-11-28
KX K A4 Atmospheric conditions: P=96.9kPa  t=16.5°C RH=24.5%
K A #H#A% B FH 4% Atmospheric/Altitude correction factor: K,=0.896K,=/

RIIAL o RIS BB | ) he)E | EF
. Yo IIN NS 5% &, B A Uy(kVp)
Testing Voltage | Earthed U (kV,) VE YV E 3
c p.

position |applied to| terminal
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 |No.A|No.D

+(813.5|817.9|817.4|819.2 | 815.5|816.4 | 818.3|817.3|817.4 |817.7|818.9|816.8|817.6818.8|8175| 15 | O

a+A | BbCcF 817

-1817.0/817.8|817.7 |818.1|818.8818.4{817.5|818.1|818.5|817.6|817.7|820.6|818.4|818.4|818.2| 15 0
W4 52 +(813.1|815.6 | 818.0 | 819.4 | 817.9 |818.3|816.4|818.6|817.2|816.9|818.9|817.7|817.2|818.2|818.1| 15 | 0O
A+a BbCcF 817
cB - 1813.1(816.1|816.9|818.5|819.1|818.5|817.8|819.5(815.9|819.2|817.4|818.0|816.1|817.0(816.2| 15 | O
+{810.0 | 816.3 | 815.7 |817.0 | 817.7|818.5|819.5|816.1 | 818.3 |818.9 |816.2 |817.5|817.4|817.5|816.9| 15 0 009
b+B | AaCcF 817
-1814.3/821.4|817.6|817.4|817.1|818.9(817.9|818.2|817.3|818.4|818.3|817.3|818.2(817.3(817.4| 15 0 010

KFa4E R Result: @it Passed.

7= Notes:

AU=UxKyp, FEFRIRIEATIR K=0.950; Choosing K=0.950 during test;

b)3&An T —iK 50%49 U #ATIRIME, 55536740 65%F= 80%49 U, x4 & T #4788 50%, 65%, 80%U, are applied in sequence to verify parameters;

) + AT A o i R A GPEAE AL, C+ 5 A RN TR W, JE 56 A0 6905(E R 3042, Before “ + ”: applied impulse voltage or position, after “ + ”: applied reverse PF
voltage or position.
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T F P v 52 F R A

Lightning impulse withstand voltage test

KX K A4 Atmospheric conditions: P=96.9kPa  t=16.5°C RH=24.5%
X AR A% B B 4k Atmospheric/Altitude correction factor: K=0.896K,=/

X4 B #7 Date: 2023-11-28

KA R | ‘ Al | A
. L 7%, & S, B4 Uy(KV,)
Testing \oltage | Earthed U (kV,) RE K E] KB
position  |applied to| terminal e
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 |No.A|No.D| T-OSC
W 74 5% B+b AsCoF +1812.3|815.5|817.3|818.0|817.3|818.3|817.3|816.9 818.7|817.5|817.2|819.4|817.8|817.9|817.9| 15 0 011
+ aCc 817
CcB -1811.5(813.2|817.3|817.4|816.0817.2|817.6|815.4 |816.7|817.5|815.3|818.0817.7|817.0|816.2| 15 0 012

RIe2E R Result: @13 Passed.

7= Notes:

AU=U Ky, FEIFRIRIE IR Kp=0.950; Choosing K=0.950 during test;
b)3eAm T —iK 50%89 U, #EATIR R, 45 36Hm 65%F= 80%4g U, & st 4T 88 50%, 65%, 80%U, are applied in sequence to verify parameters;
C)“ + AT A o i R A A GPEAE R, C+ V5 A R THR W, JE 560 695(E 3042, Before “ + : applied impulse voltage or position, after “ + ”: applied reverse PF

voltage or position.
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A

Oscillogram

TBI=1000VS T No. 073 TBI=1000VESS T No. 989
No.3 CHL CHL
- Terminal: X1 Terminal: XL
Eval: U Eval: LU
‘ u= T13.1kV U= -T13.2kV
Lo beta_k= 5.38% beta k= 6.41%
Ti=  091ps i I 0.99s
‘ T2=  466ps T2=  459us
CH2 CH2
had Terminal: X2 oo Teminal: X2
M Bl AC Eval:  AC
comanon] |UPF 1046V Up=  1047kV
Ueff= 720KV foooky Ueff=  72.15kV
Umaxi= 104.6kV Umaxt= 104.9kV
Umax2= -104.5kV Umax2= -104.8kV
00 5000 0 S00us Tp -1.007E04ps 1004 500us 0 500us Tp -1.002E04ps
[ fo= 500Hz Lo fo= 500Hz
tmin= -50000.00ps tmin= -50000.00ps
tmax= 50000.0us tmax= 50000.0ps
CH28  testv O |CH28  testv
RESULTS RESULTS
p=
Udrop=
Utest=
alp
alpha2= 358.7
o

100ms 500ms 0 5. 100ms

IPVBT230963G-005 IPVBT230963G-006

[ers1000s No. 956 -0 . No. 938
CH No2 CH
o Terminal: X1 Crosestvcrad | Terminal XL
Eval. Ll Eval: LU
‘ Ut= T142kv oty |Ut= 142V
j_—" beta_k= 4.76% beta_k= 6.21%
Ti= 100 e Ti=  091ps
‘ T= 4758 T2 460ps
CH2 CH2
il Terminal: X2 oy Terminal: X2
o A Eval:  AC
104.1kV Up= 104.4kV
71.63kV o Ueff= 71.62kv
= 104.5kv Umaxl= 104.7kV
= -104.0kV Umax2= -104.5kV
-1.003E04ys E T -993us
50.0Hz fo= 50.0Hz
-50000.00ps tmin= -50000.00us
50000.0us tmax= 50000.0ps
testv o |CH28  testv
TS RESULTS

ooms 500ms 100ms 500ms

IPVBT230963G-007 IPVBT230963G-008

Te1=1000V's No.: 904 TB1=1000M/s T No.: 920
No.2 CHL No.3 CHL
o Terminal: X1 Crosesevcrad | TEMMINGL XL
Eval: U Eval: Ll
‘ U= 7138V ot |Ut= 132KV
- beta_k= 4.04% beta_k= 5.58%
Tl=  1.03s e 0.90ps
‘ T2=  48.0ps T2=  485ps
CH2 CH2
o Terminal: X2 e Terminal: X2
M Bl AC Eval:  AC
Jap— Up= 103.5kV Up= 104.4kV
Ueff= 71.23kV 900KV Ueff=" 71.78kV
Umaxd= 104.1kV Umaxl= 104.6kV
Umax2= -103.3kV Umax2= -104.6kV
o0 5005 0 100 00 i S0
B=100vs 1100
o
Utest= 817.0kV
alp
alpha2: 3
cHe
ons S00ms Tooms

IPVBT230963G-009 IPVBT230963G-010

18/35
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I N0.230963G
BlSInoMss No. 888 EL=1000ES No.: 869
CH1 CHL
b Terminal: X1 Croseswcrs) | Terminal: X1
Eval: L Eval: LU
U= 713.0kvV cHq |Ut= T13.1kV
- beta_k= 5.10% beta k= 6.09%
Ti= 103 e TiI=  0.9s
T2= 4718 T2= 46.0ps
CH2 CH2
el Terminal: X2 800K/ Terminal: X2
Eval:  AC Eval.  AC
Up=  1046kV Up=  1042kv
Ueft=" 71.97kV 900KV Ueff=" 71.55kv
Umaxl= 104.7kV ‘ Umaxl= 104.2kV
Umax2= -104.4kV Umax2= -104.3kV
1005 500p5 50,00 i) -9957us 10005 00us 0 500us T -1.004E04ps
LSS fo= 500Hz e fo= 500z
tmin=" -50000.00ps tmin= -50000.00s
tmax= 50000.0ps tmax= 50000.0ps
CH28  testv CH2f |CH28  testv
RESULTS RESULTS
UacTP= 104
o
-100ms 50.0ms 50.0ms 100ms 0ms

IPVBT2309

63G-011
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A 52 L e 1 e ] 2% 1]

Power-frequency withstand voltage test circuit

AT TT Re

C1

o Ca (@

AT | BEZS Regulator Ry | R¥Fdd Protection resistance
CT | ®i&RZR% | Current transformer TT | TR ESR PF transformer

TO | Kew Test object A | AL Currentmeter

C, | &/EA®ZE | H.Varm capacitance C, | EAEE L.V arm capacitance
Vi | %5 ¥ & & Voltmeter 75 Type: DMI551 %5 SN: 175994

550kV/2200kVA T30 W, /=0 & & 4%
550kV/2200kVA power-frequency voltage measuring system

TR A % £ & A 4% Parameters of TT system

U/S (kV/KVA) frr(Hz) Ry(kQ) C1(pF) Co(uF)
550/2200 50 2 500 2.12
21/35
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N0.230963G

TR 52 F e i

Power-frequency withstand voltage test

KX K A4 Atmospheric conditions: P=98.5kPa
K AH#K A% E B £ Atmospheric/Altitude correction factor: K;=0.953K,=

t=15.7C

X6 B H Date: 2023-11-29
RH=26.5%

RIS AL AEEHAL | EMEHAL ) ) T B 1) )
MW E | ER e E AeERE | HFREK
Testing \oltage Earthed Duration
. . A UC(er.m.s.) Ut(kvr,m_s_) No.A No.D
position applied to terminal (s)
A8 TE] Bt o Aa BChcF 309.7 60 1 0
P-to-P & 309.7
Bb ACacF 310.1 60 1 0
P-to-E
X 4E R Result: i#iT Passed.
7= Note:
A)U=U Ky
22/35
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i 52 H s e ()

N0.230963G

1min power-frequency withstand voltage test(wet)

TH 52 L iR (D

X6 B H Date: 2023-11-29

KX K A4 Atmospheric conditions: P=98.5kPa  t=15.7°C RH=26.5%
K AJHBH A% IE R % Correction factor: K= 0.994 Ka=/
RIS AL AEEHAL | EMEHAL ) ) T B 1) )
JAWRE | SRR MEREL | EF ORI
Testing \oltage Earthed Duration
Uc(er_m_S_) Ut(er.m_s_) NO.A NO.D
position applied to terminal (s)
A8 TE] Bt o Aa BChcE 323.1 60 1 0
P-to-P & 323.0
o t0.E Bb ACacF 323.3 60 1 0

RIe2E & Result: @13 Passed.

7 Notes:

A)U=U Ky

b) 7K ¥ % (rain conductivity): 102.4pS/cm, 7K-F 4= (horizon): 1.3mm/min; <& # 2> (vertical):

1.2mm/min; 7K:& (water temperature ): 13.4°C,

23/35

All copyrights reserved



XI HARI i N0.230963G

R A

Photograph

| |

“HE

PFVZP230963G-001

PFVZP230963G-002

24135
All copyrights reserved



XIHARI

e i A

N0.230963G

PFVZP230963G-004

25/35

All copyrights reserved



XIHARI

I Ay

N0.230963G

TECH
\TE\!EL%F\UMENTS

| /i

CON 700

Conductivity /°C/°F meter

PFVZP230963G-005
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N0.230963G

T o+ THRER A R e ik B[] 3% P

Power-frequency and power-frequency combined voltage test circuit

TTH TT2

: K TO N K

' : [——— . ]

| 1 1 :

! Rp1 | 1 Rpz !

| 1 ] |

;I AR =G | N

BEE | . o dlE

i o E Ca — — (o] E o i

e J | - J

0sC

TT, | TR EES PF transformer Rp1 PR3P ¥, [E Protection resistance
TT, | TMRXEEES PF transformer Rp2 PR3P W, [H Protection resistance
C, 5EE R H.V arm capacitance | C, IRER &2 L.V arm capacitance
Cs 5EA R H.V arm capacitance | C, AR A v, L.V arm capacitance
TO X om Test object
Vi | 5 %R A& Voltmeter A% Type: DMI551 %% SN: 173760
Vo | 5 %R A& Voltmeter £ % Type: DMI551 %% SN: 175994
OSC | # 5 % % Oscilloscope 715 Type: DP0O4054 %% SN: C021074

550kV/2200kVA T3 ¥, /=N & £ 45

550kV/2200kVA power-frequency voltage measuring system

800KkV/1600kVA T3 &, =& & 4

800kV/1600kVA power-frequency voltage measuring system

IR & % & A4 Parameters of TT system

TT, TT,
U/S (KVIKVA) | frr(Hz) | R u(kQ) | C1(pF) | Co(uF) |UIS (KV/IKVA)| frr(Hz) | Rya(kQ) | Ca(pF) | Ca(uF)
550/2200 50 2 500 | 212 | 800/1600 50 5 500 3.0
27135
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A+ AR A H s 35 N0.230963G

T+ THER A iR 5

Power-frequency and power-frequency combined voltage test

X6 B H Date: 2023-11-29

KX K A4 Atmospheric conditions: P=98.5kPa  t=15.7°C RH=26.5%
K AMEKAE I B 4 Atmospheric/Altitude correction factor: K,=0.945  K,=/
. \ . i} &% .
R H AaEEAL | AL ) . } Hn R 5
SRz 5] w8, Sk B 18]
Testing \oltage Earthed RE RE
Uc(kvr.m.s.) Ut(kvr.m.s.) Duration
position applied to terminal © No.A No.D
s
A+a BChcF 308.2+47.2 60 1 0
atA BChcF 308.5+47.9 60 1 0
Wisk % CB 308.8+47.5
B+b ACacF 309.0+47.4 60 1 0
b+B ACacF 308.8+47.8 60 1 0

X 4E R Result: i#iT Passed.

7= Notes:

AU=Ux Ky, 5 FRIRIEATIR Kp=0.950; Choosing K=0.950 during test;

b)) E T A e A ARSI, B A F AL T JE A e 0 A AR S B

“+7: applied main PF voltage or position, after “+: applied reverse auxiliary PF voltage or position.

28/35
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TH+THE G RERE G

Power-frequency and power-frequency combined voltage test(wet)

X6 B H Date: 2023-11-29

KX K A4 Atmospheric conditions: P=98.5kPa  t=15.7°C RH=26.5%
K A#K A% B 4 Atmospheric/Altitude correction factor: K,=0.993  K,=/
RIS e R B BT ) . } e +HF
JL 3 W, R SN YES B 8]
Testing \oltage Earthed RE RE
. ) . Uc(kVims) | UdkVims) | Duration
position applied to terminal © No.A No.D
§
A+a BChcF 322.2+49.8 60 1 0
atA BChcF 322.6+49.9 60 1 0
Wk % CB 322.7+49.6
B+b ACacF 322.9+49.7 60 1 0
B+B ACacF 322.8+49.8 60 1 0
R4 R Result: @i Passed.
£ Notes:
a)U=U Ky ; @
b)“+ RN A £ LI R GGH BALRIAL, 75 A B LI R 56 698 AR E4L; Before ‘If(@ g
p
“+”: applied main PF voltage or position, after “+”: applied reverse auxiliary PF voltage or position; &
#
c)MK &5 (rain conductivity): 102.4uS/cm, 7K-F4-= (horizon): 1.3mm/min; & & 4% (vertical): N

1.2mm/min; 7Ki& (water temperature ): 13.4°C.
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CON 700

E u a EEGN:-; Conductivity/”C/“F meter
INSTRU

PFVZP230963G-010
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N0.230963G

KX X A4 Atmospheric conditions: P=98.5kPa
K AHEK A% E B £ Atmospheric/Altitude correction factor: K=/

8 B AN 1 [B] B O 8 2% 1A TR

t=15.7C

Dielectric test on auxiliary and control circuit

X6 B H Date: 2023-11-29
RH=26.5%

Kt2=/

K]_:/

o=/

a) WL [k A fE 15 3 — ALY 50 B Fedz 4] = 3 5 JF KK E 69 R 2R X 19] Voltage applied between the auxiliary

and control circuit connected together as a whole and the frame of the switching device

ﬁxgﬁ?wi /JU}_-T—I;?L'M_‘L %%i&—;ﬁgi HAARE | ZREE | ERE | TR | LA
Testing | Voltage | EBarthed |\ .\, 3| GkVimg) | NoA No.D  |Duration (s)
position appliedto | terminal

B Fads

HE | ZrEH%

Auxiliary 35F

and Secondary F 2.0 2.0 1 0 60
control terminals

circuit

b) /&0 AL By Fedsdl @ K0 B —230 o (XL EFTAEA T 5 Atk ) kg s —A it
J& R A8 1% 09 HAb3% 42 18] Voltage applied between each part of the auxiliary and control circuits, which

in normal use may be insulated from the other parts, and the other parts connected together to the frame

RN AL | AT | \ : o
RITHL | AwEFML | M WA | ZaeE | deEkH | FFAEL | wHg et
Testing | Voltage | Earthed | \; o\, 3| Gevin) | NoA No.D |Duration (s)
position | appliedto | terminal By " anYrms ' '
. N Hre =R
i eh A A —kwE | w%sET
%‘J@E& b
A H#snT 5F
Auxiliary
and Each Other 2.0 2.0 1 0 60
secondary | secondary
control . .
circuit terminals | terminals
&F
R4 R Test result: 3@ 1T Passed.
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