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Microcomputer-based selective leakage protection system of marine electric power system
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(1. Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2.Marine Design and Research
Institute of China, Shanghai 200011, China)

Abstract: Leakage protection plays an important role in protecting the marine. Due to the complexity structure of marine electric
power system, selectivity is necessary for today’s leakage protection, and the compensation of capacitive current is essential for
zero-sequence current protection. This paper presents a new time domain compensate method based on n-equivalent of line. The
simulation results show that comparing with the general state compensate method, the new method is more effective. Based on the
time domain compensate method, this paper discusses the realization of microcomputer-based leakage protection and presents the
scheme of hardware and software. The new scheme can be used to constitute a selective leakage protect system in marine electric
power system.
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Fig.1 A typical marine electric power system
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Fig.2 Zero-sequence network with n models
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Fig.3 Simulation system network
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Tab.1 Phase to ground leakage fault on point F7

Ry/Q bz R e B A
0 478.34 158.96 71.62
10 475.29 157.99 66.40
1000 425.75 143.81 59.97
2000 354.20 119.17 48.41
3 000 290.70 102.49 38.76
5000 204.50 79.38 26.95
8 000 136.63 58.81 18.04
10 000 110.86 50.13 14.67
16 000 110.86 50.13 14.67
35 000 110.86 50.13 14.67
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Tab.2 Phase to ground leakage fault on point F1

Ry /Q Az R BN
0 280.79 749.73 745.66
10 278.84 747.72 743.50
1000 24934 675.49 671.88
2000 207.25 565.12 558.91
3000 169.88 468.96 458.66
5000 119.21 337.43 322.55
8 000 79.45 230.18 215.40
10 000 64.40 188.14 174.72
16 000 64.40 188.14 174.72
35 000 64.40 188.14 174.72
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Fig4 The I, of line N3 with leakage fault on point F7
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Fig.5 The /,, of line N3 with leakage fault on point F5
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Fig.6 The I, of the first circle after a out zone leakage fault
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Fig.7 Hardware block diagram of microcomputer-based
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Fig.8 Software diagram of selective leakage protection
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