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Influence of Horizontal Branch on Impulse Characteristics of Box Grounding
Device with Radiation

XIAO Leishi', HUANG Jiarui?, LI Qian', YANG Xiao?, RAO Zhangquan', ZHOU Wenjun?
(1. Electric Power Research Institute of Guangdong Power Grid Co., Ltd., Guangzhou 510080, China; 2. School of Electrical
Engineering, Wuhan University, Wuhan 430072, China)

Abstract: The grounding resistance is an important index to judge the performance of grounding devices. In order
to reduce the impulse grounding resistance of box grounding device with radiation, the simulation experiment of
different grounding devices is applied in the condition of two-layer soil,the influence of horizontal branch on
impulse characteristics and dispersion distribution of different grounding bodies is studied.The results show that,in
case of single horizontal grounding device,when the branch is 120° and three sections structure,the resistance
reducing effect of the modified grounding body is the best.Compared with the normal box grounding device, three
sections structure with a horizontal branch and branch be 120° can reduce the inductance, the discharge current of
the end of the branch is increased,the discharge of the spark is more intense,so that the average percentage of
resistance reducing is up to 10%.Adding the horizontal branch is effective method to reduce the impulse
grounding resistance.
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Fig. 1 Experiment diagram
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Fig. 2 Soil electrical performance test tank
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Fig. 3 Restructuration of horizontal grounding device
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Fig. 4 Restructuration of box grounding device
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Fig. 5 Impulse characteristics of horizontal grounding

device before and after restructuration
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Fig. 6 Impulse characteristics of box grounding device

before and after restructuration
A
2)45 {5 10 5 HE AT S5 2 AL B b MM LE TR T 2R
RIS 332, HASr 3512008 = B &5
ANASCAT /I v SRR T EL HG 73 S S v U A H
A O, K AR HL B Sy i B A A T AR R A o
i L B, P P B 7 23 Ul 16 10%



WL

HEAT, BERG, A% O, GE. KOV SON T EAT SR AR o R S

191

ZER1 B2 L3 Zied
N A A

2Ll 5

U U U U
FAREBL FIREL2 FARE 3 TR B T REES

(a)T2-12-44

SRIN=
#1481

N N 2L [el4
VNS VERIRE oY)

N ke
0.22 (% SRR

Zhlgl2  Z3

022cm 022 cm

(b)T2-12-20&H2-12
7 ZEBE®E
Fig. 7 Arrangement of current senor
x2 HRSHHEE
Table 2 Data of the flow distribution

T2-12-44 T2-12-20&H2-12
T L TL/A /% FHLI/A /%
1 55 2391 5.0 23.81
2 4.9 21.30 4.0 19.05
3 2.9 12.74 2.3 11.11
4 3.7 15.94 4.7 2222
5 5.7 24.64 5.0 23.81
) T2-12-36 T2-12-28
T HLU/A HEHL/% ALUR/A H /%
1 7.7 26.44 4.3 39.39
2 6.7 22.99 2.0 18.18
3 6.7 22.99 5.0 45.46
4 8.0 27.59 — —
5 — — — _
S UMk :

(1]

BAAE , JHl SCAR , BRAR AR, 25 e I8N 5 K AR RN X 4
AR B K ) R A S R A o A ) 2 0 BT (D). L TR A
R ,2015,41(1):56-62.
DENG Changzheng,ZHOU Wenjun, WEI Shaodong,et al.
Influence analysis of inductance effect and spark effect on
lightning impulse characteristics of grounding conductors
and its ambient soil[J]. High Voltage Engineering,2015,41
(1):56-62.

2]

[71

B SCEE AEETN R W, S R TR 45 R e b e 1) e
R I 5 T[] R R ,2008,34(7) 1 1342-
1346.

SIMA Wenxia,LLI Xiaoli, YUAN Tao,et al.Measurement

and analysis of impulse characteristics of grounding grids

in different soil structures[J]. High Voltage Engineering,

2008 ,34(7):1342-1346.

iKW, R ALAEE, AF A T A e R R R
LR B A BT [T, R R ,2011,37(3):548-554.

ZHANG Bo,YU Shaofeng, KONG  Weizheng,et al.

Experimental characteristics  of

High

analysis on impulse
grounding devices under high lightning current[J].
Voltage Engineering,2011,37(3).:548-554.

AR AR WS | 45 T8 4 1A ol o H 82 53 A6 R
PEARLALA )], w5 B R AR 2011, 37(10):2464-2470.
HAN  Xuemin,XIA  Changzheng,YU Jianhui,et al.
Simulation ~experiment on potential  distribution for
grounding electrode of transmission tower under impilse
current[J]. High Voltage Engineering,2011,37(10):2464-
2470.

KARAT Wil gt BT 55 45 0 6 5 vh i e M 5 4 M
[J]. RS A ,2012,38(9):2447-2454.

DENG Changzheng, YANG Yingjian, TONG Xuefang, et al.
Impulse characteristic analysis of grounding devices[J].
High Voltage Engineering,2012,38(9):2447-2454.
BELLASCHIPL,ARMINGTON R E,SNOWDEN A Elmpulse
and 60-cycle characteristics of driven grounds - II[J]. Tran-
sactions of the American Institute of Electrical Engineers,
1942,61(6):349-363.

A S S A P e 9 e B A X H i
AbFH(T]. & R AR, 2006,32(3): 121-122.
TANG Shiyu,MO Wengiang,ZHOU Yanling.
treatment in substation in high soil resistivity area[J]. High
Voltage Engineering,2006,32(3):121-122.

WeoR, FE A= BT I 2 R b ) o BE R -4
4 R B TSR A T[T TP HL 7 ,2007(3) s 81-82.
YAO Tianzhong, WANG  Jufeng.Grounding

calculation of soil-exchanging method based on resistance

Grounding

resistance

reduction technology of backfilled soil[J]. Guangxi Dianli,
2007(3): 81-82.

MOUSA A M.The soil ionization gradient associated with
discharge of high currents in concentrated electrodes[J].
IEEE Transactions on Power Delivery,1994,9 (3):1669-
1677.

[10] LIEW A C,DARVENIZA M.Dynamic model of impulse

characteristics of concentrated earths[J]. Proceedings of the
Institution of Electrical Engineers, 1974 ,121(2):123-135.

[11] JCAE b0 At SE e, 45 st e B ol IOl it ik e R 4

PRI o) R AT 5 e b o o AR PR DU 3K . o5 F R R, 2013,
39(6):1527-1535.



192 -

20174F- 8 H

Eudx

¥53% Hs

DENG Changzheng, YANG Yingjian,DONG Xiaohui,et al.
Development of impulse high current testing system of
grounding devices and testing of Tower grounding impulse
characteristics[J]. High Voltage Engineering,2013,39(6):
1527-1535.

[12] GERI A.Behaviour of grounding systems excited by high

impulse currents: the model and its validation|J]. IEEE Tra-

nsactions on Power Delivery,1999,14(3):1008-1017.

[13] Al S3Ce R, W, 45 s b i o i b i 3

[14] %

[5

]

3 A 1R e b e BEL B [, R AR ,2011,37(9):2294-
2301.

SIMA  Wenxia, LEl Chaoping, YUAN Tao,et al.Experi-
mental study on grounding resistance reduction based on
improved grounding electric field distribution induced by
the diffuser of impulse current[J]. High Voltage Engine-
ering,2011,37(9):2294-2301.

VL R WE, R SCE AR RS A RO A e o
FEPERYSZ M), B T HOR 24k ,2015,30(1): 177-185.
YUAN Tao,TANG Yan,SIMA Wenxia,et al.Simulation
analysis of the impact characteristic of grounding electrode
based on the current shielding effect[J]. Transactions of
China Electrotechnical Society,2015,30(1):177-185.
A, Jil SCHR A7 30 | 35 AT 3 42 4t ool R P ) A2 80K
BAFSE[)]. o R AR, 2014,40(9):2917-2922.

DENG Changzheng,ZHOU Wenjun, YANG Yingjian,et al.
Simulation test study of grounding impulse characteristics

of transmission line tower[J]. High Voltage Engineering,

2014,40(9):2917-2922

[16] SR AT a BB WG, % R b o s R PR I 3R 0 52 ).

[17]

[18]

[19]

o H L TR 2% 4z, 2008 ,28(16) - 143-147.

ZHANG Baoping,HE Jinliang, KANG Peng,et al.Experi-
mental study on impulse characteristics of frozen soil [J]. Pro-
ceedings of the CSEE,2008,28(16):143-147.

b R, AR A e A e B BHL R 1 R 3 5
B 5 05 HARRL)]. S EHE AR ,2010,36(9):2112-2119.
ZENG Rong,ZHOU Peipeng, WANG Sen,et al.Field test
on the reducing resistance natural of grounding module
and building of its simulation model[J]. High Voltage Eng-
ineering, 2010, 36(9): 2112-2119.

F ROBRAE K B AR A o e 1 5 B
FE[J].H %k 4% ,2013(3): 110-115.

WU Hao,CHEN Mingming,ZHANG Min,et al.Experi-
mental study on impact characteristics of grounding module
[J]. Insulators and Surge Arresters,2013(3):110-115.
(A= U T AR G M R [M. b s B R
#,2007:163-164.

HE Jinliang,ZENG Rong.Grounding technology of power
system[M]. Beijing:Science Press,2007:163-164.

[20] i 2 B, PR 2 ok i Hlo 80 0 T 05 4 3t 2 oo ol R 1 0 40

JEBRT]. AR 2 R (F AR, 1994, 34(4) : 38-43.
HE Jinliang, CHEN Xianlu.The

impulse characteristics of transmission line Tower groun-

simulation theory of

ding device[J]. Journal of Tsinghua University(Natural Scie-

nce Edition), 1994 ,34(4):38-43.

K& E(1987—), B, LM+, TG, EENFL A 4
bR 5 W R B R



