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Research on Leakage Current Test of Upper Section of 500 kV Arrester

LIU Xiaofei, WANG Tao, JIA Xiaoyu, LI Jianpeng, HU Weitao, ZHANG Baoquan, ZHAO Zhilong
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Abstract: In this paper the issue of excessive DC leakage current of 500 kV lightning arrester is studied under the
non-disconnection test. As for the issue of excessive leakage current at 0.75U,.4 in the first section of multiple light-
ning arresters, a system analysis is conducted by using Ansys Maxwell simulation and on-site testing. An on-site test-
ing plan to address this issue is proposed and it is concluded that this plan can effectively reduce the influence of ion-
ization current on testing results and improve the accuracy of leakage current testing. The on-site test results are con-
sistent with the simulation results.
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Fig. 1 Test schematic diagram of leakage current on

upper section of 500 kV arrester without disconnection
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Fig. 2 Ionization current test scheme
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Table 1 Ionization current test data
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AFH Y BAH 1 CHH 1
As 28 28 29
A 32 33 29
AtA, 60 61 51
R 59 59 60
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Fig. 3 Principle wiring diagram of improved high voltage

shielding method
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Fig.4 Ansys Maxwell model of arrester
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Fig. 5 Electric field vector distribution of DC

leakage current test
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Fig. 6 Field strength distribution of DC leakage

current test
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Fig.7 Top view of field strength distribution
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Fig. 8 Installation diagram of shielding device
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Table 2 Test the leakage current data under 0.75U,,.. of

the upper section of 500 kV arrester with high-voltage
shielding method

i 1 2 3 4 5 6 71 8 9
MERE/WA 32 30 29 32 32 29 32 33 29
WIfE/wA 30 29 28 31 30 28 30 31 28
WIE2Z/%  6.67 3.45 3.57 323 6.67 3.57 6.67 645 3.57
HORAE/ WA <50
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Table 3 Test the leakage current data under 0.75U.., of the upper section of 500 kV arrester with conventional method

R 1 2 3 4 5 6 7 8 9
MR/ A 57 58 60 55 53 59 57 61 63
WIE/pA 30 29 28 31 30 28 30 31 28
WMEZE1% 90.00  100.00 114.29 77.42 76.67 110.71 90.00 96.77 125.00
BRAE/WA <50
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Table 4 Comparison of leakage current data between new and old methods for testing the upper section of

500 kV arrester under 0.75U s

Hir's 1 2 3 4 5 6 7 8 9
BRI A/ A 57 58 60 55 53 59 57 61 63
e 5 R U A 32 30 29 32 32 29 32 33 29
P /pA 25 28 31 23 21 30 25 28 34

FEH A7 H/% 78.13 93.33 106.90 71.88 65.63 103.45 78.13 84.85 117.24

SR HCE i P B e a5 0%, mT A S8 Aok
B o LT T D PR DR S 22 S B IR B 2 A A
B LU , i e DU B

4 #EiE

SCH I BRI, B TE Y R IR S R R R
(] 9 FL S L R B B i R g g | AR 222 2
TR A L 075U T AT U H AR AR 11 3
W EFXTIZ I BT B R G0 , $ H R e
Pl R 2 BRI AER T . TSRS .

I S 2 R A 1Y 0.75U,., F
(A3 FEL ST P PP A3 ZEL B, — 50543 S b i b S
B Tt U HL O, o — R0 R kR g E R 2 (]
(LS LI . BRARREFR A8 L IR SRR
) 14 P, 153 L JE R AR e 3R [ A O

0 3 o 3 2 3 T 0 7 A Gk R R 2 10
AT R RRARE R A T T 1k 22 e 1 i 3 A L
FLI, B2 500 kV kR L1 iU FE g e P

Sk :

(1] SHEsE, 8 R, 8%, %8 5 kol DO R o sk o

SEAL B BE T R T B R A ERIT ST, 1 D B2 SR A
2025,40(5):306-314.
MA Yutang, CAO Jun, QU Lu, et al.Temperature rise and failure
characteristics of zinc oxide resistor for arrester considering pulse
current waveform[J]. Journal of Electric Power Science and
Technology,2025,40(5):306-314.

(2] HSFAE, BRI, B0, 5. i T 5 L O T )
P22 T R oo R TR RS0 . R A, 2023(1): 99-105.
FENG Shouxin, MAO Huiqing, HU Yuanchao, et al.Lightning over-

voltage and protection of distribution lines caused by lightning

[3]

[4]

[

[6]

(7

[8]

striking soil dissipation near buildings[J]. Insulators and Surge
Arresters,2023(1):99-105.

EOAE, UL, BRI, 55 B T i 2 20 ) AL B
R AR AL, T R4, 2024, 39(3):901-913.
MA Yutang, SHU Hongchun, QIAN Guochao, et al. Method for
evaluating the aging state of ZnO arrester based on curve decompo-
sition of frequency domain dielectric spectrum[]J]. Transactions of
China Electrotechnical Society,2024,39(3):901-913.

T, SR 2 T, 210 kV B AR a4 % T
TG INFRE SRR ). AL TR, 2024,39(21):6932-6940.
QIAO Xinhan, ZHANG Zhijin, JIANG Zhenglong, et al. Lightning
impulse pollution flashover characteristics and model of 10 kV
composite arrester combined insulator[]J]. Transactions of China
Electrotechnical Society,2024,39(21):6932-6940.

LRI , T, M 2R , 45 T M L O AT E ke
LRI L7 S0, WRTTHL J7,2024,43(5): 116-124.

JIANG Nannan, WANG Wenhao, LIN Jiajun, et al.An optimal
online monitoring scheme for lightening arresters based on the
threephase imbalance of leakage current[]]. Zhejiang Electric
Power,2024,43(5):116-124.

EREEN R B, FEARE LR EURLE N MARAE S AR B R
TR RUART]. SR AY,2023,59(2): 153-161.

WANG Lili, KANG Jun, WANG Shengfu, et al. Evolution of partial
discharge by needle-plate defect in oil-pressboard insulation under
DC voltage[J]. High Voltage Apparatus ,2023,59(2):153-161.

il e, AR, B 0, A5 5 TR A A T 220 kV 2K % B
LBt U SE M S5 BT[] . A2 Hi g, 2024,61(7):47-51.

HE Long,ZHU Yongming, MA Jincai, et al.Analysis of influence of
arrester current carrying capacity on resonant overvoltage of
220 kV transformer|J]. Transformer,2024,61(7):47-51.

AR, TR TR 5 T k-means SRR 10 kV BT
AP AN VAL, HI Y%, 2024, 61(7): 191-196.

LI Chunfeng, FANG Chunhua, HOU Xuanda, et al.Research on
rapid live detection method of high frequency partial discharge
10 kV arrester based on k - means[J]. Electrical Measurement &

Instrumentation, 2024 ,61(7): 191-196.



kg 5504

XIWETK, T %, BUGEH, 25 500 kVRETE 28 b1 iR AL st gy +103-

[9] BAFE T, XUE KA, B 220 kV SRR #R AR — IR
ARG o Arl)]. Wb JIHR ,2023,42(1): 80-83.

ZHAO Jining, LIU Xiaofei, FU Weiping, et al. Test and analysis of
220 kV MOA arrester without removing primary lead wire[J].
Hebei Electric Power,2023,42(1):80-83.

AL, B AL A%, E T IGBT BBk DR
A o e v R P B I R (D). FR RS sl R L 2022
(5):79-85.

ZHANG Yunyi, MA Lei, LIU Yan, et al.Field test technique of zinc

[10

oxide arrester current balance based on IGBT series pulse power
method[J]. Insulators and Surge Arresters,2022(5):79-85.

(1] skRM, BEN R B LIRS Rl IS A pal 7 e 2 W B
YA ). R EF FT,2022,55(9):79-87.

ZHANG Tianyi, LIANG Zhijian, ZHU Rui.A coupling analysis of
multiphysical field for ZnO surge arrester installed in photovoltaic
substation[]J]. Electric Power,2022,55(9):79-87.

[12] 5 50, 5kB08, AR, 5. B il i A R 4 5

B 2k 0 BOR S E ST, RS R TR A L 2022(4)
177-184.
HU Jing, ZHANG Dunjing, ZHOU Longwu, et al. Lightning surge
arrester installation strategy of UHVDC transmission line
considering lightning overvoltage distribution characteristics[J].
Insulators and Surge Arresters,2022(4):177-184.

[13] MR 5RU, 2% (55 RS TR A e i 4 B s e
S AIEAEN]. B AR J7,2022,50(8): 82-88.

FENG Zhihui, ZHANG Guangzhou, WU Jian, et al.Corona
characteristics and type selection of EHV AC substation fittings[J].
Smart Power,2022,50(8): 82-88.

[14] SREZE, 2 AL, BTER, 55, SC R HUE L0 4 Jm IR i 2 s
PERFEMAIFEE]) . H 2 5 TCT M, 2023, 44(2) : 55-60.
ZHANG Guohao, LI Hua, HUANG Zigin, et al. Study on the effect
of AC/DC voltage ratio on breakdown characteristics of metallized
film[J]. Power Capacitor & Reactive Power Compensation, 2023, 44
(2):55-60.

[15] ] 8,0 52, E W% BTSEUMEN YRRt

A RUAIRATT LB TEL]. AL Iy AR oAb, 2021, 42(6):
57-60.
HE Min, TANG Liang, WANG Gang, et al.Study on test method of
distributed capacitance of high power reactor based on parameters
separation[]J]. Power Capacitor & Reactive Power Compensation,
2021,42(6):57-60.

[l6] WRENF:, 2% 2L, Be /Mg, 45 500 kV BTHEARI LA 10 kV

AR BGPTSR R R g S TR A,
2021,42(6):101-109.
YAO Congwei, LI Ying, PANG Xiaofeng, et al. Study and
discussion on abnormal phenomenon of 10 kV dielectric loss of
grading capacitor for 500 kV circuit breaker[J]. Power Capacitor &
Reactive Power Compensation,2021,42(6): 101-109.

[17] EAG, HEHE, X0 M, 55, 2 400 kV =5 iHR I I HLH R A 4
ML B B R ARG AR [D). R A A S A
2021,42(6):203-210.

WANG Shengfu, GOU Tingtao, DENG Hui, et al. Electric field

intensity check and grading ring structure optimization of 2 400 kV

high altitude DC voltage generator{J]. Power Capacitor & Reactive
Power Compensation,2021,42(6):203-210.

(18] 2= e, VLR, BB R, 2. i 7 R TE I B 43 8 S AL )

AR BT R, 2022(5): 73-78.
LI Qian, JIANG Yudong, ZHAO Xiaofeng, et al. Simulation
analysis of non-gap metal oxide surge arresters thermal breakdown
caused by continuous lightning strikes[J]. Insulators and Surge
Arresters,2022(5):73-78.

[19] sKFEIbE, 2% 06, ASREE, 45, 220 kV STk T i b i ks
PEAHI]. BUIUREESEAR (T 24AR) , 2023, 56(5) : 599-605.
ZHANG Yuanyuan, HUANG Na, YU Shengkang, et al.Thermal
characteristics analysis of defects of 220 kV Zinc oxide lightning
arresterJ|. Engineering Journal of Wuhan University, 2023, 56(5):
599-605.

[20] ABrhJEL, XEAR, 25 38, AR SR A WL S AR R AS T
i LR BB ()25 (RT3, 5 PR LR , 2023, 59(1): 58-63.
ZHENG Zhongyuan, LIU Guihua, JIANG Ling, et al.Calculating
the spatial electric field beneath a high voltage AC transmission
line by using the periodic boundary condition[J]. High Voltage
Apparatus,2023,59(1):58-63.

200 fS3cus, o A, BmeRt A5 SRR R 2R R T SR ER U R/
SRR S R AAISEL)]. BB ER 7, 2022(6) : 147-151.

LU Wenhao, XIAO Xiang, WEI Xiaoxing, et al. Relationship
between size of U, value and defect degree of ZnO arrester valve
[J]. Insulators and Surge Arresters,2022(6):147-151.

[22] FEPENS, &6 4,8 3,55, JET Ansys (KL BT CIRE ST
BUAMT)]. mTRALAY,2022,58(12):49-54.

LU Depeng, HAN Dong, HUANG Jing, et al. Temperature field
simulation analysis of pole switchgear based on Ansys[J]. High
Voltage Apparatus,2022,58(12):49-54.

[23] e, SN, SR, SF. BRSO e A S R

Gl kibilas NBAEOEALL)). IR FL#R,2023,59(5): 178-184.
PU Ziheng, CHEN Zhigang, SHI Xingtao, et al. Path optimization
of DC field patrol inspection robot in converter station considering
the influence of synthetic electric field[J]. High Voltage Apparatus,
2023,59(5):178-184.

[24] #EEA BREAS, 2 19,55, UG A0 T 7E2800 kV ZE 6k
BTG EN . # R 2023, 59(5):35-42.
HAN Xiaodong, CHEN Xiaodong, LI Yang, et al. Application of
electrothermal coupling field analysis to electric field distribution
calculation of £800 kV wall bushing[J]. High Voltage Apparatus,
2023,59(5):35-42.

[25] FHEEsy, G R, EIEIE 45, byl 0T S A 2 P
YA BRIToT]. TR A%, 2023(1):216-222.

YIN Zhaoqi, XIE Pengkang, WANG Bowen, et al.Multi - physical
field finite element analysis of ZnO arrester under impulse current

[J]. Insulators and Surge Arresters,2023(1):216-222.

X B %(1984—), B, M LA A&, SR TRIF, TZNFREZ
JE % & ¥ A 3K B TAE(E-mail : 891028893@qq.com).,

RURI(1992—), %, MEAF A, SR TALT, 2R FHREZ
JE% A ALK IR TAF (8435 45 4 )(E-mail : 891028893@qq.com).,



	
	页 1

	
	页 1
	页 2
	2026.04fd.pdf
	页 1
	页 2


	
	页 1

	
	页 1
	页 2
	2026.04fd.pdf
	页 1
	页 2





