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Grounding fault protection based on zero sequence current comparison in low
resistance grounding system
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Abstract: The application of low resistance grounding mode in distribution network can ensure that the system can
eliminate the grounding fault quickly and reduce overvoltage effectively. The setting value, however, of zero-sequence
overcurrent protection in low resistance grounding system is too high to act when high impedance grounding fault occurs.
This paper puts forward a grounding protection method based on the comparison of zero-sequence current in each feeder.
Zero-sequence current in each feeder is collected by centralized protection device. The feeder whose amplitude of
zero-sequence current is far greater than the others or whose phase is in advance of other feeders’ for a certain value will
be selected as fault feeder. The proposed method with simple principle can be used as backup protection for existing
grounding fault protections and can effectively improve the sensitivity of grounding fault protection for low resistance
grounding system.
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Fig. 1 Equivalent zero-sequence network of grounding

fault in low resistance grounding system
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Fig. 3 Equivalent zero-sequence network of bus grounding

fault in low resistance grounding system
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Table 1 Zero-sequence current of each feeder under feeder grounding fault with different transition resistances

H g ok HiBE RIQ TP LiRIRE /A L)
10 111.40 -7.7
WL 150 17.07 -8.2
1000 2.78 -8.5
10 2220 257.7
A2 1 150 0.34 257.1
1000 0.06 257.0
10 2.94 257.4
i 42kl 2 150 0.45 256.9
1000 0.07 256.8
10 3.67 257.1
fi4xtkik 3 150 0.56 256.6
1000 0.09 256.5
B A 3 IR 10 3033 9.2
e 150 30.48 95.2

1000 30.89 95
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Table 2 Zero-sequence current of each outlet under bus grounding fault with different transition resistances

H g m B RQ T idiiE /A AHABL/(°)

10 2.82 21.0

fi ALk 1 150 0.35 19.4
1000 0.06 19.2

10 3.76 20.8

i axthits 2 150 0.47 19.1
1000 0.07 18.9

10 471 20.4

fi At 3 150 0.59 18.8
1000 0.09 18.6
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Fig. 5 Distributions of zero-sequence current in each

feeder under bus grounding fault

4 ZE5iE

H T IRAT /N B e R e 2 i L DR e

B, FERE b I SR 5

(6

/N BHAE I R e R R R, i a2k Yy
Wl HH 2 e LRI (B AR A 50 R B A AE W] i 22
St SO P 2 e R A LB PR DR ik
FE UG DL N AT LA, (BAAAE e SRR, A
SR ORI IR BR T AU i P A T AR A
PRI ORGP AR R BRYE, 57K T G G HIVE T,
IR AR VA G e I DA R A e P

\ 1 L)
S50k

W R TR, O HoT A RO X o) Y R
B3 i BRI, A7 R B e 1 Mt s R g
(R BBE el 5, HARRGEF )y Bk F
S, HATRUE I R N T

HEEH. 10kV RCH MR & 77 sUS PP [D). K
P WIRKAE, 2011

SHEN Jianqiang. Research on hybrid grounding run of
10 kV distribution network[D]. Changsha: Hunan University,
2011.

Mras, BN, FAEL, %5 110 kv BB REF)T 5
1) HL U AR 47 I E SE BT ST[I]. WL R G AR 5 5 4
2017, 45(13): 91-96.

CHEN Nian, LU Yanping, ZHOU Kai, et al. Research on
setting calculation of zero sequence directional overcurrent
protection for 110 kV neutral point grounding via resistance
system[J]. Power System Protection and Control, 2017,
45(13): 91-96.

ZEbR. TE P I g BELAC A IR AU I 7 VR I F A [D). e
RIS W JRVE Tk K2, 2007.

LI Lin. Time-frequency methods of high impedance fault
detection in distribution network[D]. Harbin: Harbin
Institute of Technology, 2007.

Bk, XU, R, S TR R LA B
NEBH I R G OR A ()], B R H BN, 2016,
40(16): 112-117.

XUE Yongduan, LIU Shan, WANG Yansong, et al.
Grounding fault protection in low resistance grounding
system based on zero-sequence voltage ratio restrain[J].
Automation of Electric Power Systems, 2016, 40(16):
112-117.

BRAENE, T5, SR, S5 ok s R e v M &
WHL 2 g e 5 A0 23 M S A (], H D R 48 A Bk,
2013, 37(16): 85-91.

GENG Jianzhao, WANG Bin, DONG Xinzhou, et al.
Analysis and detection of high impedance grounding fault in
neutral point effectively grounding distribution network[J].
Automation of Electric Power Systems, 2013, 37(16):
85-91.

IR, M, HA, 5. JE T IEC61850 I Web
Services JIR 25 K1 H P /0N v BH 422 1 2% 2 4 (R v 2
fE R 0], B RS I, 2016, 44(19):
144-149.

FANG Xuezhi, YANG Fan, XIAO Bin, et al. Research
and development of protective device in neutral grounding
via low resistance based on IEC 61850 and Web Services[J].
Power System Protection and Control, 2016, 44(19):



MG, &

e 22 P L BUARCAA) /) FRL B M AR e i O 4

- 21 -

144-149.

(7] T Hehl, mAEH, ki, 55 Pz iR

W Z S0 1) R B AL [J]. WO S AR IR, 2011, 32(3):
206-2009.
YU Shengnan, FENG Beiyan, ZHANG Jiamin, et al.
Research on fault location in distribution network with
neutral point grounding via low resistance[J]. Power and
Energy, 2011, 32(3): 206-209.

[8] A7, B4R, R, (ERCHL M A A HAF 1 Hb il e

I AN )y P B v BB AR P T A RE R T VR D). FR
NERGHRI 151, 2015, 43(4): 143-149.
LI Rong, REN Rui, SONG Juzhong. A method to compute
residual voltage angle without voltage transformers during
single phase earth fault in distribution network[J]. Power
System Protection and Control, 2015, 43(4): 143-149.

(9] k5. 10 kv T r 0 /s v BEL 3 2R 49 PR L sl s B L

GRYBIEFUD]. Kib: R Ko, 2011.
ZHU Liang. The study of single phase short-circuit fault
and protection for 10 kV distribution network with
neutral grounding through low resistor[D]. Changsha:
Hunan University, 2011.

(101 5K4E. /Bt R G A U e g B LA R D]

JUM: AR BT, 2012.
ZHANG Wei. Protection principle and device of the
distributed zero-sequence protection in a low-resistance
grounding system[D]. Guangzhou: South China University
of Technology, 2012.

(1] SRS 10 kv P H g o P i /) i BEL B AR S T 5T
1. BHZ 5608, 2015(20): 72-73.
LIANG Shutang. Research on the small resistance
grounding system of the 10kV distribution network
neutral point[J]. Science and Technology & Innovation,
2015(20): 72-73.

(12] BT, /s AL RH 3 b 2R 5 52 2% B 23 A B DR A7 Jit B

WEFUD]. M SRR TR, 2013,

HUANG Junkai. Study on complex fault analysis and
new relaying principles in low resistance grounding
system[D]. Guangzhou: South China University of
Technology, 2013.

(13] bz, M HL LB AL e i iln) 1512 W7 VAWt 55 (D]
HR: KK, 2012,

ZHALI Jingian. Research for online fault recognition and
diagnosis method of distribution line[D]. Chongqing:
Chonggqing University, 2012.

[14] MIRZAEI M, KADIR M Z A A, MOAZAMI E, et al.
Review of fault location methods for distribution power
system[J]. Australian Journal of Basic and Applied
Sciences, 2009, 3(3): 2670-2676.

[15] RUSSELL B D, AUCOIN B M. Randomness fault
detection system: U.S., 5485093[P]. 1996-01-16.

[16] BISWAL M, BISWAL S. A positive-sequence current
based directional relaying approach for CCVT subsidence
transient condition[J]. Protection and Control of Modern
Power Systems, 2017, 2(2): 81-91. DOI: 10.1186/s41601-
017-0038-0.

ks BEA: 2017-09-10;
E=TE M
HwER1972—), F, Ht, HHIEF, TEZHMR
F 1A YA F GG AR HASZ . E-mail: 13928313399@
139.com
NE&EE (1993—), B, @fteE, MEaat, T2
KA E AR A ARG BE AN E-mail: liuxinxingWJ]@
yeah.net
FERK0Q981—), B, SRR, TRATFIAAE
7 &Gk AR . B-mail: 35921893@qq.com
ki B o)

&[E B E: 2017-11-27



	DOI: 10.7667/PSPC171347 
	基于零序电流比较的小电阻接地系统接地故障保护 
	Grounding fault protection based on zero sequence current comparison in low 
	 resistance grounding system 
	母线接地时，过渡电阻改变会对各条出线零序电流幅值变化产生较大影响，但各条出线零序电流幅值之比不变，等于各出线对地电容之比，相位近似相等。 
	[1]  申建强. 10 kV配电网混合接地方式运行研究[D]. 长沙: 湖南大学, 2011. 
	SHEN Jianqiang. Research on hybrid grounding run of 10 kV distribution network[D]. Changsha: Hunan University, 2011. 
	[2]  陈念, 吕艳萍, 周凯, 等. 110 kV电阻接地系统零序方向电流保护的整定研究[J]. 电力系统保护与控制, 2017, 45(13): 91-96. 
	CHEN Nian, LÜ Yanping, ZHOU Kai, et al. Research on setting calculation of zero sequence directional overcurrent protection for 110 kV neutral point grounding via resistance system[J]. Power System Protection and Control, 2017, 45(13): 91-96. 
	[3]  李林. 配电网高阻抗故障时频检测方法的研究[D]. 哈尔滨: 哈尔滨工业大学, 2007. 
	LI Lin. Time-frequency methods of high impedance fault detection in distribution network[D]. Harbin: Harbin Institute of Technology, 2007. 
	[4]  薛永端, 刘珊, 王艳松, 等. 基于零序电压比率制动的小电阻接地系统接地保护[J]. 电力系统自动化, 2016, 40(16): 112-117. 
	XUE Yongduan, LIU Shan, WANG Yansong, et al. Grounding fault protection in low resistance grounding system based on zero-sequence voltage ratio restrain[J]. Automation of Electric Power Systems, 2016, 40(16): 112-117. 
	[5]  耿建昭, 王宾, 董新洲, 等. 中性点有效接地配电网高阻接地故障特征分析及检测[J]. 电力系统自动化, 2013, 37(16): 85-91. 
	GENG Jianzhao, WANG Bin, DONG Xinzhou, et al. Analysis and detection of high impedance grounding fault in neutral point effectively grounding distribution network[J]. Automation of Electric Power Systems, 2013, 37(16): 85-91. 
	[6]  方学智, 杨帆, 肖彬, 等. 基于IEC61850和Web Services服务的中性点小电阻接地系统接地保护装置的研发[J]. 电力系统保护与控制, 2016, 44(19): 144-149. 
	FANG Xuezhi, YANG Fan, XIAO Bin, et al. Research and development of protective device in neutral grounding via low resistance based on IEC 61850 and Web Services[J]. Power System Protection and Control, 2016, 44(19): 144-149. 
	[7]  于盛楠, 冯蓓艳, 张嘉旻, 等. 中性点经小电阻接地配网系统的故障定位[J]. 电力与能源, 2011, 32(3): 206-209. 
	YU Shengnan, FENG Beiyan, ZHANG Jiamin, et al. Research on fault location in distribution network with neutral point grounding via low resistance[J]. Power and Energy, 2011, 32(3): 206-209. 
	[8]  李容, 任睿, 宋聚忠. 在配电网中发生单相接地故障时不借助电压互感器计算残余电压角度的方法[J]. 电力系统保护与控制, 2015, 43(4): 143-149. 
	LI Rong, REN Rui, SONG Juzhong. A method to compute residual voltage angle without voltage transformers during single phase earth fault in distribution network[J]. Power System Protection and Control, 2015, 43(4): 143-149. 
	[9]  朱亮. 10 kV配电网小电阻接地系统单相短路故障及其保护研究[D]. 长沙: 湖南大学, 2011. 
	ZHU Liang. The study of single phase short-circuit fault and protection for 10 kV distribution network with neutral grounding through low resistor[D]. Changsha: Hunan University, 2011. 
	[10] 张维. 小电阻接地系统分布式零序保护原理及装置[D]. 广州: 华南理工大学, 2012. 
	ZHANG Wei. Protection principle and device of the distributed zero-sequence protection in a low-resistance grounding system[D]. Guangzhou: South China University of Technology, 2012. 
	[11] 梁树棠. 10 kV配电网中性点经小电阻接地系统的研究[J]. 科技与创新, 2015(20): 72-73.  
	LIANG Shutang. Research on the small resistance grounding system of the 10 kV distribution network neutral point[J]. Science and Technology & Innovation, 2015(20): 72-73. 
	[12] 黄俊恺. 小电阻接地系统复杂故障分析及保护新原理 研究[D]. 广州: 华南理工大学, 2013. 
	HUANG Junkai. Study on complex fault analysis and new relaying principles in low resistance grounding system[D]. Guangzhou: South China University of Technology, 2013. 
	[13] 翟进乾. 配电线路在线故障识别与诊断方法研究[D]. 重庆: 重庆大学, 2012. 
	ZHAI Jinqian. Research for online fault recognition and diagnosis method of distribution line[D]. Chongqing: Chongqing University, 2012. 
	[14] MIRZAEI M, KADIR M Z A A, MOAZAMI E, et al. Review of fault location methods for distribution power system[J]. Australian Journal of Basic and Applied Sciences, 2009, 3(3): 2670-2676. 
	[15] RUSSELL B D, AUCOIN B M. Randomness fault detection system: U.S., 5485093[P]. 1996-01-16. 
	[16] BISWAL M, BISWAL S. A positive-sequence current based directional relaying approach for CCVT subsidence transient condition[J]. Protection and Control of Modern Power Systems, 2017, 2(2): 81-91. DOI: 10.1186/s41601- 017-0038-0. 



