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DC fault current limiter based on coupled inductor

ZHANG Shuo',Z0OU Guibin',ZHANG Chengquan®’, WEI Xiuyan',ZHOU Chenghan'

(1. School of Electrical Engineering,Shandong University, Jinan 250061, China;

2. Weifang Power Supply Company,State Grid Electric Power Company, Weifang 261021, China)
Abstract: The flexible DC grid has the problems such as the rapid rising speed and high magnitude of the
fault current, and large energy storage of inductive elements, which makes it difficult to interrupt the fault
current and puts the energy dissipation branch of DC circuit breaker (DCCB) under enormous pressure.
To limit the peak value of fault current and reduce the energy dissipation pressure of DCCB,a DC fault
current limiter(FCL) based on coupled inductor is proposed. After a short circuit fault occurs,the FCL uses
the inductive coupling characteristic to be equivalent to insert a current-limiting branch composed of resis-
tor and capacitor to suppress the fault current without time delay. When the DCCB interrupts the fault cur-
rent, the FCL utilizes the energy dissipation resistor to absorb the energy stored in the coupled inductor,
there by sharing the energy consumption pressure of DCCB,so as to reduce the arrester capacity demand
and accelerate the fault current interruption speed. Extensive electromagnetic transient simulative results
show that the proposed FCL has good current limiting performance, can greatly reduce the energy dissipa-
tion pressure of the DCCB. And the FCL has low manufacture cost and is easy to be implemented.

Key words:flexible DC grid; DC fault current limiter;coupled inductor; DCCB;energy dissipation pressure
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Fig.A1l Topology of typical hybrid DCCB
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Fig.A2 Schematic diagram of branch currents in hybrid DCCB
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Fig.A3 Fault current limiting stage
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Fig.A4Fault current clearing stage
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Fig.A5 Comparison of theoretical and simulated results
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Fig.A6 Schematic diagram of simulation model
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Table A1 Simulation model parameters

ZH ZHUE

i AR ATE HLE / KV 500

H AT E/ MW 750, 450. 1125

2R B PELINE 1,—LINE 14 /km 200. 100. 160. 120

TREHHEZ/mF 15
W TR 250
W s/ mH 29
PR ¥t FE/%/mH 100
MOV #Jt /kV 800
UFD 73 [ i [8] /ms 2

RA2 REBRMELEREL
Table A2 Simulation comparison of different schemes

TR MR HIEE/KA MOV FERERT [B]/ms MOV FEHIEER/MJ

kN 17.72 1.71 8.33
TE2 14.71 4.04 22.76
Ji%3 12.70 3.42 23.20
e X 13.72 1.56 6.68

&R A3 FEFERMAITEE
Table A3  Total cost comparison of different schemes

R4 IGBT M @mEN S CREANE MOV/MI B/ STt

1 2832 472 0 8.33 3538.2
T2 2838 2792 0 22.76 4727.0
F%3 1920 0 124 23.20 2438.1
T4 1888 0 514 6.68 2257.9
HR5 2532 0 0 6.29 2900.2
FE6 4708 0 0 16.34 53925




