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Flexible arc extinguishing device for a single-phase ground fault in a distribution network
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Abstract: The existing flexible arc extinguishing method uses only an active inverter to control the fault point voltage to
zero. The arc extinguishing power supply has a capacity of up to 50 kVVA and takes up a relatively large volume. To
improve this, a flexible arc extinguishing method combining power source conversion and an active inverter is proposed.
When a single-phase ground fault occurs, the neutral point voltage is clamped to be close to the power supply voltage of
the fault phase through power source conversion, and the amplitude and phase of the deviation voltage are accurately
compensated by the active inverter, so that the voltage at the fault point is much smaller than the arc extinguishing voltage.
Based on a simulation of the traditional arc suppression coil using Matlab/Simulink, the operating characteristics of the
flexible arc suppression method with only power source conversion, power source conversion combined with active
inverters under various working conditions are simulated. The effectiveness of the method is verified by the 10 kV true
distribution network test field. The results show that the flexible arc extinguishing device can effectively reduce the
voltage at the fault point, realize rapid arc extinguishing, and greatly reduce the capacity of the active inverter.
This work is supported by the Key Industry Innovation (Mass) Project of Shaanxi Province (No. 2019ZDLGY18-07).
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0 2|= Bk, SRR, H s R bR
= I P A it B ], R A R R PRI, AR AR A

MO RGHRC LIRSS E R, BT 2B AR H R T, LI 2 20 7= AR 2], s A s i
FAARHEAE fe/NOTY, ARARINIZ LG, B FR I B 1
HEEWH: k4 & 5= L4l 3 (%) 7 B (20192DLGY18-07) ZIN, BERE AR FE IR ) KK 91, 5 e b




AfRid, 5%

Fic P ) Bt e ) SR P AR S B - 125 -

IR, A l, HItE i g 5
VSOSIVNITES S5 N (R SR S &/ L N
RIER R AN R, BRG] FE 014,

[ A AT X G A ) B e e 95 3R 2y
N TR IGEMIAE YR % . H A ol S 2 A
PP PR S 2 IR e (1 5 K, AR Ik ) ™
A A RO A M s AR PR A R A, )
I BLAGTRE, F A s AR R A2 P b Tk -1,
(RS I IEANBEAMEAT T FE LRI FBIAL, BT Ak
PSR AIACR, T B TR IR AR o AT R
SIGE AR FE AN AMEERT R AT L2y A Y5 R AT 0
AN Y Y IR, A R AT 9 el
SR R BUE RN, EANBUE A S . AR %
180° [y HIUR AR A2 B AA - AT R Pt e e s B
TRBE A2 B 07200 H PRI AN RE ELIREL,
M BATZ ARG, Tk L sh A RAMER
SAE, AREMERMR AR N B, I ELAE R P
MR, IR R AR BAR Y23, A7 L 9
S FE N B i B A B B R B N %
BETT AL SRRk 2 2420, Bt Ab, SCBR[27]4%
SRR T RTINS B i e P 2 P

I
=l
~
FAAA
I
QF{AL;
200. ;4

D| G

FHEIE R

SCHR[28]9T 28 1 — Fb i[5 23 9Lk Pl 11 Dy 3 T 9k
Fel, AR AR E A 9 MR IR Pl 3 PR3 R A
MR INTT %, 2T IRRER RUEIL, (HRA R .
AIAEF PR HEIERISER E, S 7 2h
PR W 5 A P AR SRS A SRR vk, i
D& =AM AT R, B,
R AR Bl AR T 5%, A0 AR 48 A1 2h R Y )
I A SRAME S s e O o 3 I R
RURIGIAIE, 1275 1A U AT S 4 kb e
HDERRE YA E/ablE N5 %N N T EEA D ER

1 BCeR iRt e R SR M B KRR

FHREIMAG R R E LR, E (X =
A.B.C) NFLH M =M H T, Uy A s d
JE, HA, Yas Yeu Yo NBECHEPITHLE T S99, Yr
RNHIME BT ETF S, ER KRN
N,/N, =10000/400 , R&EAL KA AN, /IN, =
1000/200 , FHHr, Ny NEAF R EMITE, N
R AR S B R I K, N3 AR 5 A8 1 2% g s ) it
B Na SRR B8 e 28I A T4, 3000 2% (1) 25 1A
10 kVA.

,,,,, E,
\ 6
I
i, ! 8 g r=1270 000 Q
AT @ C=7.57 uF
™ £, L=4104.4 mH
gl ) ‘
El 1z
T
w1 7 - ¥ 1 Fe 1 F
=L Syl T 2 A B (& . )
go SRy TH R e ) b B
- : iy } Ly Ca Ch Ce Ry
: I Ya B Y
I
|
|

1 FHEINARREREE

Fig. 1 Schematic diagram of the principle of the flexible arc extinguishing system
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Fig. 2 Arc suppression coil is not compensated
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Fig. 3 Arc suppression coil compensation
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Table 1 Simulation data of different resistances
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