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A flexible arc suppression method for a single-phase grounding fault in a distribution
network considering parameter asymmetry

DING Jingming', ZOU Guibin', ZHOU Chenghan', WEN Xuhui’, YANG Jingjing®, LUAN Guojun’
(1. Shandong University, Jinan 250061, China; 2. State Grid Weifang Power Supply Company, Weifang 261021, China)

Abstract: To solve the problems of neutral point displacement overvoltage and incomplete arc suppression caused by
distribution network parameter asymmetry, closed-loop control is used to regulate the neutral point voltage during the
normal operation of the distribution network. It automatically tracks the changes of the distribution network structure
parameters, and realizes rapid and accurate suppression of the unbalanced voltage. An injection current feedback control
link is designed. It is combined with the unbalanced voltage regulation process and the zero-sequence current and
zero-sequence voltage after the fault. Then fault identification, fault phase selection and the reference value of the
injection current required for reliable arc suppression can be achieved by injecting only one current. The simulation
analysis shows that the closed-loop control can effectively track and suppress the unbalanced voltage of the neutral point.
The proposed flexible arc suppression method has high fault discrimination accuracy and good fault arc suppression when
there are asymmetric system parameters.
This work is supported by the National Natural Science Foundation of China (No. 52077124).
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Fig. 1 Equivalent schematic diagram of the distribution network
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Fig. 2 Simplified schematic diagram of the distribution network
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Fig. 3 Flow chart of the flexible arc suppression method




-62- B 2GR 54

1 RGSIERIZ AT, PR ES Rl o A
BT IR AV, SR T S MO S
FeARTAHLR o SR b S A ], 3
M, 24 B A |3 BT B

EA@%%%H%%M@H&%%%%¢E$$W
PR, i 37 RIR AT PR e LA L ek
R AN R BRI o A SRR A R R R
Uy » SR A TUAN IS, R R VEAME e T R
BN ARIAAAME IR 1, 5 I ) i R
HEU,, o« 8 IR RS % 27 s E A
B, RSP CASE BRIk AE, AR % H
HOBEAR, AE(13) AR Bl B AT SR A5 b ml 5
WA EASTE N L o FRM 5, Bk
PR URVEAME A E, B BN e ST R
s, MR IERIZT.
3 HARMEHIRERAT
3.1 Rt R AR R HIH YT HI SRS

N T SEDURT rprE R S R BRI, ASCEIN

FL 25 FELYE PN 3+ L 25 L T A P SO A A 4 o) SR S, 928
HIAE R 4 Fros.

0 .
Gy > G, e 1/(sCy) b >

4 WA= B LR AIAE E]

Fig. 4 Structure diagram of the double closed-loop control
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Fig. 5 Root locus diagram of the current inner loop
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Fig. 9 Variation diagram of the neutral point voltage

AR s R AR, PERIEARR S K
AR, FEAFRNS R T EATOI R, dSE
A%%@ﬁ%%%ﬁpg,m%sﬁiyﬂuﬁﬁ,

TEN FLUAE A0 A A L 3 I8 FL BEL ) S T o o AR BEL
R T A2 PR T 10 AR s o B A R AE I PR RE RS, T
N AN 2 TEBR G K X6 - P HEBHAE 2000 Q (175
BH B3t B, N LR AR AR TH KT TR
|M<,ﬂu@%%%%%¢%§ﬁi$ﬁ%ﬂﬁ

set
BE, ISR 1 TR VE R R
*®5 WIERIEENERELIILE
Table 5 Comparison of injected current changes
before and after the fault

R/Q |i7] /A |AL,| /A R/Q |i7] /A |AL,|/A
10 210.0 208.8 500 17.3 16.3
50 181.4 180.1 1000 9.1 82
100 82.5 81.6 2000 5.1 43

BEAh, 25 R L g £ V) S5 AR b R R S
R RVE IR AT e R AR, R &
Gt ZEL, 4 BITE 50%F1 150% K/NE Cg N kAT
i, #iRaE 6 fiw. wLLEH, fEARMIEREE
Peah T, X A HI AT H AT L) S ok o
H R B T 0, FPE s N B 2 R AL,
@ﬁﬁ%ﬁﬁhéﬂﬁ%ﬁ%ﬁW&%$%ﬁﬁ
W ) HER U AR SR Y, B IE T BT R HEA  TT
2 EA BRI .




T,

25 RSB O R IR C HL IO SR B b i B SR RV 97 - 65 -

*6 TR C THIRESER

Table 6 Simulation results under different
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Table 7 Simulation results of fault phase selection
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