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Research on methods of non-communication protection for shipboard loop power distribution systems
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Abstract: Owing to the high shipboard’s survivability and power supply reliability, the loop power distribution systems has been
increasingly used in the large shipboard power systems. However, the conventional protection has a longer tripping time for the relay
near to source, so that it can not clear the fault. This paper presents two methods of non-communication protection according to the
characteristics of shipboard loop power distribution systems. In the methods, the changing of current through the local relay is
adopted when the fault occurs and the remote breaker of the line is tripped. The two methods respectively use the time coordinations
and the current ratio criterion of the accelerated overcurrent protections to determine the fault zone, and then accelerated trip of the
local break. The simulation results of the Matlab/Simulink verify the reliability and the speed.
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Fig. 1 One-line diagram of the loop power system
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Fig. 2 Time coordination of the over-current protections
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Fig. 3 Time coordination of the accelerated protection schemes
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Table 1 Criterions of the accelerated protection schemes
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Fig. 5 Responses of R; when fault occurs on f|
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Fig. 6 Responses of R, when fault occurs on f|

) SEEERRES SRR SRR ERRERS SR P SRR ERRRRS o N\
1_ ..... RECTLITIINE EIRRE ZENE EEXRE RERETE TN TR e _

HLUKA

0
2.0
1.5

1.0

Pl

5L i i i i i i i i i i
00 01 02 03 04 05 06 0.7 08 09 1.0
t/s

7 f; RAEEEEHRIP R BUNRRE R E (X I#RE)

Fig. 7 Responses of R; when fault occurs on f|
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Fig. 9 Responses of R; when fault occurs on f,
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Fig. 10 Responses of R, when fault occurs on f,
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Fig. 12 Responses of R; when fault occurs on f;
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Table 2 Time of removing the fault
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