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Experimental study on combined pressurization of 10 kV zinc oxide surge arrester
under different contaminant concentrations

YANG Yi, HU Jun, LIANG Zhen

(School of Electrical and Information Engineering, Changsha University of Science and Technology, Changsha
410004, China)

Abstract: In order to test the freewheeling interruption capacity of the 10 kV series gap zinc oxide surge arrester
and the pollution performance of the arrester under different pollution concentrations, the test is conducted through
an integrated joint pressure test device combined with an impact test and a power frequency freewheeling test, and
uses PSCAD software for simulation analysis. The results show that the test results are basically consistent with the
simulation results, verifying the power frequency freewheeling interruption capability of the arrester; the pollution
has a greater impact on the freewheeling current of the lightning arrester, and the freewheeling current increases
with the increase of the pollution concentration on the surface of the arrester. The continuous increase in duration,
and gradually reach saturation (6.3ms), when the pollution concentration further increases, the power frequency
arc will not be able to extinguish the arc; and as the concentration of pollution increases, the amplitude of the

freewheeling current increases continuously. And the rising trend continues to increase.
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Fig.1 10 kV zinc oxide arrester profile
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Fig.2 Wiring schematic diagram of joint pressure test device
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Fig.3 Field wiring diagram of joint pressurization test device
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Fig.5 Shock discharge process
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Fig.4 Joint pressurization test simulation model
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Fig.6 Current of each module during the

impulse discharge
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Fig.7 Freewheeling process
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Fig.8 Current in each stage of the power frequency freewheeling

process
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Fig.9 Smear arrester
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Fig.11 Current waveform flowing through the sample
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Fig.12 Arrester flashover path
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Fig.13 Relationship between duration of freewheeling of power

frequency and pollution concentration
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Fig.14 Relationship between the amplitude of the freewheeling

current and the the pollution concentration

U7 BT I A AR, G Uk 16 & e T e 3
B AR,

2) MOFEERESe, RIS RE LA
B SR FREE TR 2 B R A Y S S G T
HE ) o

3) WEI12RTEARH, AR o A BB e
JedieE, TR FBEAY o g U/ Tl R 8% R A o
S, ARIEA &AM NSO, BEE &
B3 T B QL B B AN /N T AH [ A s 55 20 F) b
T LR B

4) B3R aTLAEH, EFEHERE T AL
ARG, FrEet A0, BEHE 5ROk B A T 9



AWl 5 B HBE T 10 kK VAL B T 25 16 A R 5 F 5

)1 O k22 ok 54 D 1 N ) I 5 38 - P )
(6.3 ms) , MiTRSHELIE LI, THid
I BLTC AR IR O

5) ME14 T IE Y, BfH B & R
B R BE R AT HE 0, 00 252 0 P O FYD Wk (LA T 344
fn, JEH _ETHES AW .

5 HRiE

1) CA10 KV dR I A B e (b sl o 25 h i, 3l
ik —Fpohds 5 THARES & B9 — AL a i iR e
Bt TR, JRRAIRH TR .

2) FALFREBETR &% BAT R AT HY T A0SR W RE
TUA R A B T5 RO PERE . E T 4% Al Bl B /T LA 2%
JENC LB B, B R B N AL BE B A /T4 [ B
e 58 2 YR o 25 TCHLBE

3) EAFRGHRERLT, T Ak
T a1 Bl B 1A e A DN 2% 5 T it 2z T 3 4 2 R A
AHAIR, Pk, T DAE 24 4 R B B <= A e e
Bies. BEE R MG IRENTAEIE N, TSR
FRERIT ERWTE N, R B EITRA

SE

(1] Brks%. 10 kKVECHZEE PG T A 5 R D]

FHL 03 5 R A, 2017(21): 159-160.
CHEN Faqgiang. Analysis and application of
lightning protection technology for 10 kV distribution
lines[J]. Science & Technology Innovation and
Applications, 2017(21); 159-160.

(2]  BRATHE. 507 @Bk AR BeH il 90 B 7 BLAR B el idk
fEHED]. Abxt. hEBGERAHFZIEE, 2014,
CHEN Fukang. The current situation and some
improvement measures of lightning protection for
Guangdong section of the Beijing-Guangzhou high-
speed rail way’s contact system[D]. Beijing: China
Academy of Railway Sciences, 2014.

[3] s&rpde. BN 220 kVig Lk BB 5 L ReffF 5t
[D]. dbxt. Mt bk, 2012.

HUANG Zhonghua. Research on lightning

/|

protection performance of 220 kV transmission lines

www.eage.com.cn

[4]

[5]

[6]

[7]

[9]

R R

Application Research |

in Hangzhou grid[D]. Beijing: North China Electric
Power University, 2012.

b, ek, FWAR, & WMBRSBREPHA
H IR [R) B i 5 % [ PR AR PE R BF T[] WL ke R
%, 2006(4). 25-29.

HE Jimou, HONG Bo, LI Yadong, et al. Study
on gap performance of line surge arrester with series
gap[J]. Insutation and Surge Arrester, 2006 (4):
25-29.

E2E, B, W, % WINMRAERZL
FRE B R R[], RESRE R, 2011(5):
37-45.

WANG Lanyi, ZHAO Dongyi, HU Shuhui, et al.
Development trend of arrester from INMR world
congress[J]. Insulators and Surge Arrester,
2011(5): 37-45.

ek BC L IO RE R 2 £ 2 W N Be A AR 9T (D]
P AR, 2010.

LI Xuelin. Study on MOA on-line monitoring
equipment used in distribution network [D]. Jinan.
Shandong University, 2010.

FLER, WIS, &R AN A d b 15 A B R
FeBaHE ). ferh g, 2011, 24(6): 64-68.
KONG Fangin, XU Peng. Impact of lightning
invasion wave on substation equipment and counter
measures[J]. Huazhong Electric Power, 2011,
24(6): 64-68.

RIS, ZebAk . wTi [R) BRB % BAE3S KVAR Ll
B AR AR SELT]. AL g, 2012, 48(9):
7-15.

XU Peng, LIANG Shaohua. Research on application
of gap adjustable lightning protection device to
lightning protection of 35 kV substation[J].
High Voltage Apparatus, 2012, 48(9). 7-15.

AL CEE, TR, BER, . 110 kKVE A4S THE
IR B A sk S BRI E )] h s
HML T RR244R, 2012, 32(31): 114-121, 226.
SIMA Wenxia, ZHANG Zhi, YANG Qing, et al.

Experimental research on power frequency arc process

2019468 - TWT# i hbd |15



RMAHE |

[10]

[12]

[14]

Application Research

of 110 kV composite insulator in rod shaped parallel
gap lightning protection devices[J]. Proceedings of
the CSEE, 2012, 32 (31). 114-121, 226.
EEF, FHR, HCE, . TEHREEX
TR SR IR KRB o TR B B i T[] i
EEEA, 2014, 40(1). 40-45.

WANG Jufeng, LI Shimin, YAN Renbao, et al.
Arc quenching lightning protection gap for fast
extinction of power frequency arcs[J].
Engineering, 2014, 40(1). 40-45.
FEF, P=E, ¥, Z. £ TNavier-Stokes 5 F2
AR BT S it KO BT 5 TR B A PR UL
HERA, 2015, 41(1). 28-34.

WANG Jufeng, LIANG Xue, GUO Wei, et al.

High Voltage

Effectiveness verification of novel air-blast
arc-quenching device based on Navier-Stokes
equation[J].
(1): 28-34.
FEA, BRI, XA, 4. 10 ViR IR P
95 7 2 B — AR I A 1R B B S5 IR 0]
EHER A, 2016, 42(11): 3464-3472.

LI Hengzhen, CHEN Sixiang, LIU Gencai, etal.

High Voltage Engineering, 2015, 41

Development and test of integrated test device for the
10 kV lightning protection device with series gap[J].
High Voltage Engineering, 2016, 42 (11). 3464-
3472.

Sefd, fha. R ALGVE T Bk R R L AR A Sy
Br[3]. ESMEAMERA, 2016, 35(8): 71-75.
CHALI Jian, SUN lJing. Regularities analysis of
the recidual magnetic of the iron custing under the
lightning current[J]. Foreign Electronic Measurement
Technology, 2016, 35(8). 71-75.

Fa7. 10 kVECHZ P E N ZE[D]. Kib.
RKIVEL TR, 2009.

LI Bei. The research on lightning protection of 10 kV

76 | @ bdl - T THR - 2019 83855640

[15]

transmisson lines[D]. Changsha: Changsha
University of Science and Technology, 2009.
TR, BRAETL, TWUB, 5. 10 KVIRZZH
o T Rl B A B IR B 22 [T] . R A
2011, 35(1). 117-121.

SHEN Haibin. CHEN Weijiang, WANG Songyu,
et al. Simulation test on lightning stroke-caused
wire-breakage of 10 kV overhead transmission
line[J]. Power System Technology, 2011,
35(1): 117-121.

FEA, FREs, ERE, F. ZEERBAIK
B T B TS T RE 0 MNALI]. 5
M A, 2015, 9(7). 57-62.

LI Hengzhen, CHEN Daopin, WANG Junfeng,
et al. Design of arc quenching device multi-short-
gaps and test of its ability to cut off power frequency
residual current[J].
technology, 2015, 9 (7).
. MRE T ARSI E &85 ikl
INFFPERESEID]. HPC: HEIRKKY:, 2015,

LIU Jian. Study on DC pollution flashover

Southern Power System

57-62.

performance of composite insulators with different
shed configuration under low air pressure[D].

Chongqing: Chongqing University, 2015.

1E&EN

B (1993-) , B, kb
P TR A, %
B T5 1) e R S R

(KchE H . 2018—05—23)EA





