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Reliability Analysis on Redundant Configuration of HVDC Protection
LIU Yao ,WANG Ming-xin ,ZENG Nanchao
China Electric Power Research Institute, Haidian District, Beijing 100192, China

Abstract: According to the reliability theory of repairable system and considering the requirement for
reliability of protection system for HVDC power transmission, the state-space graphs of typical
redundant configuration using two-out-of three and two-out-of four patterns are built based on the
principle of Markov process; the equivalent models of these graphs as well as their reliability indices
are obtained, and the reliabilities of three configuration patterns, i.e., the two-out-of three pattern, the
two-out-of four pattern and the fully duplicated redundant configuration pattern, are compared.
Comparison results show that the reliability of two-out-of three pattern is close to that of two-out-of
four pattern, and the latter is slightly better; the fully duplicated configuration pattern is an incomplete
two-out-of four pattern, its essence is similar to one-out-of two, however its reliability is not so high as
that of two-out-of three pattern. The economy of the two-out-of three pattern is the best among them.
Comparing reliability and economy comprehensively, the two-out-of three pattern is regarded as a
better choice of redundant configuration pattern of protective devices for HVYDC power transmission
system.
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