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Single-phase ground fault line selection method of small current grounding system of
multiple zero-sequence current transformer based on compensation parameters

ZHANG Guojun!, ZHANG Wenzhou?, GE Qun?, XU Lei?
(1. Faculty of Electrical and Control Engineering, Liaoning Technical University, Huludao 125105, China;
2. State Grid Qinhuangdao Power Supply Company, Qinhuangdao 066000, China)

Abstract: The method of multi-zero sequence current transformer structure and compensation parameters is used to study
the single-phase ground fault line selection of a small current grounding system. This paper designs the topology of the
system, and analyzes the influence rule of the different sequence of compensation parameters on current amplitude and phase
of each zero sequence current transformer and the problem of the sensitivity of fault line selection. The variation rule of the
zero-sequence current flowing through the fault point and the safety problem of the fault current under different
compensation parameters are analyzed. The line selection criterion of the line selection method has high reliability and
adaptability, can accurately identify the faulty line, and can effectively solve the current poor reliability and low adaptability
technologies in the field of single-phase grounding fault line selection in the current small-current grounding systems

problem.
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Table 1 Comparison of characteristics of common single-phase

grounding fault line selection methods
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Fig. 1 Principle of topology selection for multi-zero-sequence

current transformer small current single-phase
grounding system
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Fig. 2 Vector diagram of the influence of compensation

parameters on non-faulty line detection parameters
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Fig. 3 Vector diagram of the influence of compensation

parameters on fault line detection parameters
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Table 2 Zero-sequence current amplitude relationship between
faulted line and non-faulted line under different compensation

L TFERIRE SR
w7 N N
Bl () WP LR (Ly)
HMEAME I > |/32 I,Hl >,
BH@%M;:‘ IaZ > |/32 I,Hl > Ial
SRR R M Iﬁz >1,, N
SR M N I/n >y

3) AMEZHORHATIE R A P LA PR R

FEE LR RGE T, R BRI, R
o I R ERLIAL g B At A e e LG
PR (K, Wl bs NS HEBRR, 4F5F
HUA R EBEN, SEkiE Eames. F
JFH IR, Bt I B E RER, &
Sy R MR, PR

HIMEEZS BRI O X i e r G R R 52
R, w4 s, BE 4 R SR VEAME
I, TP ROk, B, e A EAMER,

— R BRI A ORI ORAIE R R R AN
FAEIOPRE TR SRAIBELERMEIT, AL 1, T
AR, EAAK, [N, BT RHERMERH T
P R L R PR TS, A7 R b rE IR KR 2K
KPR R AME AN AMEIS, FRIA T 7O 1 K
;RN S e 7 e o R I P S O

(d) EMET FME

() KM
4 IMESEXNHIE R T FERFMEEE
Fig. 4 Vector diagram of influence of compensation parameters

on zero-sequence current at fault point
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Fig. 5 Simulation waveform of capacitive compensation
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Table 5 Phase table of each compensation simulation amplitude
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