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Active voltage arc suppression technology for distribution networks considering
distributed generation integration
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2. School of Electronic and Electrical Engineering, University of Leeds, Leeds LS2 9JT)

Abstract: Existing active voltage arc suppression technologies for distribution networks often fail to fully consider the
effects of line voltage drop and distributed generation (DG) integration. As a result, during single-phase-to-ground faults,
these methods cannot guarantee zero voltage at the fault point, resulting in unreliable arc suppression. To address this
issue, this paper proposes a new active voltage arc suppression technology for distribution networks with DG integration.
First, based on the access of DG and considering line voltage drop, the theoretical calculation formula for the arc
suppression voltage is derived, and an improved active voltage arc suppression method is proposed. Second, a data-driven
distance measurement method based on feeder terminal unit (FTU) measurement data is proposed, which can calculate the
fault distance after a fault occurs, providing accurate data for controlling the arc suppression coil. Finally, simulation
results show that the proposed method is more effective in controlling the fault voltage to zero than traditional active
voltage arc suppression techniques.
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Fig. 1 Equivalent circuit diagram of multi-branch medium voltage distribution network
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Fig. 2 A ground fault equivalent circuit diagram
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Fig. 4 Equivalent zero-sequence circuit diagram

of passive no branch line
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Fig. 5 Equivalent circuit diagram of passive multi-division

distribution network
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Fig. 6 Equivalent zero-sequence circuit diagram of passive

multi-division distribution network
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Table 4 Location result of simple line in distribution network

with neutral point grounding via arc suppression coil

b F F) A R, T BE 45 e /m SR
M B /m 100 500Q  1500Q 3000Q  HiES/m
1000 10156  1008.5  1022.5 10245 17.8
2000 1998.0 20102 20057  2011.7 74
3500 3489.5 34938  3497.0 34962 59
5000 4984.8 49857  4988.3  4984.9 17.1
7000 69748 69700 69662  6968.4 30.2

I 4 W1, TERRRER BOARIE] . Hedth B FHANH]
RIS T FEIT B 1 S A P R ZE R B K
SEITAR B B RSFEiRZE /N, e 3500 m AL T
BREEE RN, 08 5.9 m.

Y bR M el g, i K Eh I B A AR £ 0y
SCHC F R v AT AORSF B R E R, L i R R O
I BF R 222 B B K o D IR 1200 SR P AT AT
LA ZE BRI 7000 m Ab i d ot o, B R, =
100Q R, =3000 Q Piffcit B FHAG DL BEAT 70 #T
3.2 HIR AWM K XFEE

NI EASC AT IE IR VE R IR, AT R
B IR A e B, 258 AT AR RN
L. W E R AR RN 0.1s, AR &
NI Z00.2s, DA 00 H 5 AH Ho o 2% [



-152- W) ARGk HiE4)
321 KL S R

1E Iy, =7000 m I HL R, 1TE SIS AT B0 L ol
AL RECRE [F 0 KA, JEEAT (I B AR e, AR =X < b J*FV%f
(8)— 30 (10) T LA T 5 BF 2 45 4 Wik 23 110 Wit s e 5 0
U, =333.7457.3°V , Hibia i F 72 IE#E 71 AR E A A A A
Uy =8264.45228.9°V 5 #—5RGRHEHIEU, = - 722 _ AASA MRS
8559.5£29.98° V , HRHE L GiA i v IR I 9T i w0 , . . , .
BHIHARU, =-E, , WiHBHERBEEU, = 0 0.1 Mﬁmw 04 05
8559.5/-150.02° V ; 5 JELL K i [ PRV I, Kk DR 100
PR sh & 1, = 7000 m AAAR(11)—=(13), it
HAFHHEIEE U, =8251.452-150.7°V . [, 20001 ——— BRI
FIFH A SCHE s IR s BE 773, IR SR i 6000 S R
e 2 9 43 S ST TR E NI R U, Ko, E 3000
x5 FiR. 2 of 'E:i

* 5 TIRECEEMEEENEIIERE 2 ol |
Table 5 Fault injection arc extinction voltage in
passive distribution network ~6000 E

T[] 3z L BEL S 9 3 B/ V

TEINE

100 Q 3000 Q
R4 )7 1% 8559.5/-150.02° 8559.5/—150.02°
AT 8252.05/ —150.7° 8252.2/-150.7°

HI3% 5 A, A SCHE H B0 SR 3 I B ) R 22
XF T IR B T LA RIEA A oM, HL S AR
WZENRN 0.6 V5 0.75V, HAREN0°. KL
BV EIE IR S AR I T RS T XL, 45
Rk 6 ME 11 Fros.

HI% 6 W5, M TZEAFE LR, L5
A5 SV TR AS e R R BN 0, AL
% 6 FCilRECEB A [E]HIN R HIT R AT b
Table 6 Comparison of arc extinction effect of different arc

extinction strategies in passive distribution network
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Fig. 11 Comparison of arc elimination effect of different

strategies in passive distribution network
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Table 7 Fault injection arc extinction voltage in

active distribution network
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Table 8 Comparison of arc extinction effect of different arc

extinction strategies in active distribution network
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Fig. 12 Comparison of arc elimination effect of different

strategies in active distribution network
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