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Fig.1 Simulation model of non-solidly
grounded system with Petersen coil
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Fig.2 Zero modal voltage and current

of faulty non-solidly grounded system
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Fig.3 Amplified transient zero modal
voltage and current

4 —

I
- 0 }\ J‘k -
200 W
£ P e It
% 0 T ?r-—Jrf!_-'l ki P k

-200 I S -

0 2 4 6
f/kHz

B 4 & 2k TR i B R ST 1 0 BE 4T B A8 ST 1
Fig.4 Amplitude -frequency curves of zero modal
currents and phase-frequency curves of impedance
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Fig.5 Characteristic components of zero
modal voltage and current
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Fig.11 Characteristic components of zero
modal voltage and current in Fig.10
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Simulative analysis of zero modal transient characteristics

for single-phase grouding fault
ZHANG Xin-hui'?,XUE Yong-duan®,PAN Zhen-cun',XU Bing-yin?, WEI Pei-yu®
(1. School of Electrical Engineering,Shandong University,Ji’nan 250061, China;
(2. School of Electrical & Electronic Engineering,Shandong University of Technology,Zibo 255049,
China;3. Ji’nan Kehui Automation System Engineering Co.,Ltd.,Ji’nan 250100, China)

Abstract: A more accurate fault model based on the distributed parameters of non-solidly grounded

system is presented to analyze the transient characteristics of single - phase grounding fault and to

improve the faulty feeder selection criterion based on transient signals. A 110 kV -substation with six

10 kV overhead lines is modeled,based on which the transient characteristics of different faults are

simulated with Electro - Magnetic Transient Program. The analysis of simulative results shows the

following characteristics of transient signals:in the SFB(Special Frequency Band),the impedance of

all healthy lines and the detected backside impedance of faulty line are all capacitive;the

frequencies of transient zero modal currents are concentrated and the main resonant frequency is

within the SFBj;in the SFB,the magnitude of zero modal current of faulty line is larger than that of

healthy line while the polarity is opposite. The influence of Petersen coil,transition resistance,

location of fault and initial fault phase angle on the transient characteristics of fault current

amplitude and phase are also discussed.

Key words: non -solidly grounded system; single - phase grounding fault; EMTP simulation; zero

modal transient characteristics



