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A fault feeder selection method for resonant grounding system based on transient
amplitude fault measure

YAN Guangtai, LIANG Jiawen, WANG Xintao, LIU Anhua
(Liaocheng Power Supply Company, Liaocheng 252000, China)

Abstract: In order to accurately detect single-phase ground fault in resonant grounding systems, a fault line selection
method based on fault transient amplitude measure is proposed. With the modulus transform, feeder fault and normal
feeder after fault are analyzed. By using wavelet modulus maxima characteristic current, the law of zero mode initial
current wavelet modulus maxima is developed. The transient amplitude fault measures are defined combined with this law
and the general fault measures. The transient amplitude fault measure of the fault feeder is maximum, and the normal ones
is greater than 0 and close to 0. Accordingly, the fault line selection method is proposed and the fault feeder is detected.
Theoretical analysis and ATP simulation results show that, this method can effectively detect single-phase ground fault in
resonant grounding systems, and is not influenced by arc suppression coil.
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Fig. 1 Initial modulus current path of single-phase
grounding fault
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Fig. 2 Equivalent circuit of zero mode current spread
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Fig. 3 Tectonic diagram of fault transient

amplitude measure
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Fig. 4 Fault line selection based on fault transient
amplitude measure

Fdb, SRR AR I = AR RS T
I AIRAR I, AR R AT AR HLUA

FIT VAN S
[T




FK, %

) PR A T A e 58 (K e L o Wl iz 2

b, RIS A B I T ARAT da LR A T 26
NP KAE m () -

F=ob, REIEENE C() e XXa4), Tt
SARE— 2R BRI EE C () -

VL, W5 C(J) RN, B R 2 fAk
BB DN BE (KRR S B £, 5 SR It e
DN Fpe Rty FL LA B 2k (il e ) P38 2 i dpe K, )
TR R B2 (R R REPE SR K

il 45 A MR AE B I E C () LT 1, M A
C(j) 74 FR T A M il B P2 K, I
AN D MR

il 45 2 A MR AE A I C () LT 0, 1M B
C(j) FE4= R A M A il AN doe K Wi
WAL A ek

4  HREIREAENRE

4.1 (AEEBRE L

KHH ATP g7 i 5 pros iR g 0,
W RS0 10 kY, N KEBZSEWT: ()
J 2 : 13.3 pF/km, 1E(f7)/7HIBH: 0.011 3 € /km,
TE(F) R 3.001 mH/km, %55 HLZS: 8.43 pF/km,
TP 0282 Q/km, FFHLE: 3.001 mH/km.
M E L =6.103H .

5 km 1

110/10.5kV 10 km
N 2
15 km 3
0.4/10kV 20 km 4

402

B 5 iSRG ATP {7 ELASE)

Fig. 5 ATP simulation of resonant grounding system
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Table 1 Line transient amplitudes of fault feeder 2 faulting

i {00 12k 1 12k 2 1Lk 3 Lk 4
AH1fA 30° 0.199 8 0.999 8 0.500 2 0.350 1
AH1fA 60° 0.350 1 0.997 1 0.350 1 0.350 1
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5
0 4 L r\ﬁ-
< \m vy
= 5 |
-10 -
19.8 19.9 20.0 20.1 20.2
f/ms
(2) ZRFEAT AL I A /N R B
2 ’ 1
< o0 L_WMAN] f"\AV/‘ k’l
o i
19.8 19.9 20.0 20.1 20.2

t/ms

(b) LR 1 AR RLIAL /N i R 5
(& 7 b PE 10 QEIFRE BN RE
Fig. 7 Zero modulus current wavelet coefficients of
grounding 10 Q
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Table 2 Line transient amplitudes of fault feeder 4 faulting

IR P2 TR 1 1k 2 ik 3 1k 4
HiEH 10 Q 0.3000 0.500 5 0.3000 0.999 1
HIBH 100Q  0.2999 0.2999 0.2999 1.000 7
HifH 500Q  0.3000 0.500 2 0.3000 1.000 2
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