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Fig.1 Topology structure of circuit breaker
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Fig.2 Equivalent circuit of VSC under bipolar fault
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Fig.3 Equivalent circuit of DC side under bipolar fault
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Fig.5 Topology of circuit breaker test circuit
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Table 1 Error rate of current peak value

under different voltage levels

U,/kv  L'/H I/A /A  [U-1)/1]1/%

100 0.025 7435 6700 11.00
150 0.039 7547 7062 6.87
200 0.054 7478 7127 4.93
300 0.082 7569 7334 3.21
400 0.111 7552 7378 2.36
500 0.139 7592 7452 1.88




140 L/ AR {7 G-

®39%

x2 ARERETERERRER
Table 2 Error rate of current peak value under
different capacitance values

C/pF L/H L/A I./A [((U-1)/1]/%

300 0.054 7478 7127 4.93
400 0.054 7478 7213 3.67
450 0.054 7478 7243 3.24
500 0.054 7478 7266 291
550 0.054 7478 7285 2.65
600 0.054 7478 7301 2.48
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Table 3 Error rate of current peak value under

different rated DC currents

In/A L'/H IL/A  L/A  [U-1)/1]/%

500 0.054 7478 7127 4.93
1000 0.053 8027 7607 5.52
1500 0.052 8571 8081 6.06
2000 0.052 8981 8436 6.46
2500 0.056 8916 8377 6.43
3000 0.056 8912 8727 2.12

x4 AEEBRETEREBRRER
Table 4 Error rate of current peak value under
different inductance values

L'/H I./A 1./ A [((-1)/1]/%
0.054 7478 7127 493
0.056 7 244 6914 477
0.058 7025 6715 4.61
0.060 6 820 6528 4.47
0.062 6628 6352 435
0.064 6 446 6 186 4.20
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Fig.7 Simulative results of circuit breaker test circuit
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A novel hybrid high-voltage DC circuit breaker topology with
current limiting capability
WANG Jinjian'?, WANG Zhixin"?
(1. School of Electronic,Information and Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;
2. Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,
Shanghai Jiao Tong University ,Shanghai 200240, China)
Abstract: Due to the limitation of the breaking capacity and the off time of high-voltage DC (Direct Cur-
rent) circuit breaker,DC grid faces the problem of fault suppression and elimination. A hybrid high-voltage
DC circuit breaker topology with current limiting capability is proposed. By introducing a current limiting
device into the current transfer loop, the purpose of effectively suppressing the fault current is achieved.
The topology and working principle of the circuit breaker are analyzed,and the calculation methods of the
key parameters of the circuit breaker are given. Finally, for the application of the three-terminal flexible
DC transmission system,the simulation is verified on the PSCAD/EMTDC platform. The results show that,
compared with other schemes the circuit breaker has the advantage in decreasing on-state loss under sys-
tem normal operating conditions and removing fault current quickly in case of fault, which meets the DC
fault current suppression requirement of the multi-terminal flexible DC transmission system.
Key words: hybrid DC circuit breaker; DC fault current suppression; DC grid;short circuit currents; flexible

DC transmission
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