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Abstract: In view of the problem of insufficient reliability of redundant intelligent substation area protection during
maintenance, failure exit, disaster recovery and other scenarios, a new relay protection architecture of Remote Duplicate
Configuration Smart Protection Center (RDCSPC) is proposed. Because it is built in different places, the reliability of its
communication system must be considered. In this paper, Markov state space method is used to model each sub-module of
RDCSPC communication system. The logical relationship between failure rate and repair rate is determined. The availability
expressions of each sub-module and RDCSPC communication system under two networking conditions are obtained. The
specific values of reliability index are obtained through the analysis and calculation of an example. The example results show
that the communication system based on RDCSPC has high reliability under two kinds of networking. On this basis, the
rationality of several substations under the jurisdiction of one RDCSPC is further discussed.
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Table 4 RDCSPC state probability

0 0.995 162 4 0.003 877
1 0.000 381 5 0.000 006
2 0.000 341 6 0.000 000
3 0.000 239 7 0.000 000
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Table 5 Probability of each working state of backbone

network under ring network structure

0 0.994 854 5 0.000 001
1 0.000 693 7 0.002 046
2 0.000 356 8 0.000 004
4 0.002 046 3.6+ 9. 10 0.000 000
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Table 6 Probability of each working state of backbone network
under star network structure
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Table 7 Availability of communication system under
SV/GOOSE independent networking
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