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Analysis of a Fault Current Limiting Scheme for VSC DC Side Fault
DI Ya,ZHANG Jinhua, QIAN Yang

(School of Electric Power Engineering , Nanjing Institute of Technology , Nanjing 211167, Jiangsu , China)

Abstract: In DC power grid, when serious metallic short circuit fault occurs in the DC side line of voltage
source converter (VSC) , the fault current has the characteristics of a fast rising speed and a large peak. The DC
circuit breaker is used to isolate the fault, which greatly increases the requirements for the quick action and
breaking capacity of the DC circuit breaker. Based on the VSC bipolar short circuit fault characteristics, a fault
current limiting scheme with residual current operated protective device (RCD) current peak suppression circuit in
series with the DC line was proposed. The current limiting circuit, which controlled the opening and closing of the
thyristor, not only interrupted the discharge loop of the DC side capacitor to the fault point, but also effectively
reduced the peak fault current and limited the fault steady state current to a given reference value. The PSCAD/
EMTDC simulation platform was used to test the VSC bipolar short circuit fault and the proposed current limiting
scheme, and the effectiveness of the proposed scheme was compared with that of the other two fault current
limiting schemes, which verified the superiority of the proposed scheme based on energy transfer circuit.
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Fig.1  Two-level VSC circuit structure and fault current path
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Fig.2  Waveforms of current and voltage in the DC side of VSC

F DA 4 AT AT T, VSC L M & 2 RUH S %
W A U, LR R R (R . VSC



PAMe, 5 VSC B AN HE PRI A 4 AT

B AR 20255F H554 2

O AR A B IR 2 58 I M G
L 39 R 37 00 P S O e LT o T 2 5 97
SEAN, T Eh T f R g S 23 R A )
B o U o AR A I IR T T o e T A
R B P R Y T R
2 3 T RCD &9 ¥ 50 {8 37 ) & 3%

I ERA S E

Sy BEAR V'SC L VLI A B2 I i3 e P R I 1
AR FIR 9L 5 2 AN ] 3 B s , AR SCHE VSC L iR
1 b 1415 RCID FiL 37 066 {990 150 o, 4 00 1 7 RS B 97
TG ok R SRR AR T B V IR
i, RCD H I (W S 52 B b T 5 IR S . 24k
5 1 S, F 4R RCD H 3 066 {1 <7 B 106 A7 1
TR FL 75 C v, [ o e 75 AL RO L O 4,
T A 2 T PR

R/2 L2
[ + > -—>
Vv La
4@ CT UL
L - ™
R/2 L2

3 JET RCD HL P IR0 1] H o ) i B Rt 7 58
Fig.3  Fault current limiting scheme based on RCD

current peak suppression circuit
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Fig.4  Control block diagram of the fault current limiting circuit
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Fig.5 Current and voltage waveforms using a fault current limit
scheme based on RCD current peak suppression circuit
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