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ABSTRACT: To depict the impact of components on
reliability of HVDC power transmission system, a sensitivity
index of component reliability of HVDC system is proposed.
Combining with fault tree method and frequency and duration
(FD) method, a combination model for sensitivity analysis of
component reliability of HVDC system is built, and the
definition of probability sensitivity of HVDC system reliability
and that of key significance level are given. By means of two
calculation examples, the reliability evaluation and sensitivity
analysis of single 12-pulse and dual 12-pulse HVDC systems
are conducted. According to calculation results, the impacts of
each component or sub-system on HVDC system reliability
and component backup are deeply studied. The proposed
method is available for reference to the analysis on
enhancement measures for HVDC system and the decision-
making of system operation and maintenance.

KEY WORDS: HVDC power transmission system; reliability
evaluation; sensitivity analysis; fault tree method
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Fig.1 Fault tree diagram of bipolar failure of single 12-pulse valve groups HVDC converter station
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Fig.2 Main circuit of single 12-pulse valve groups
HVDC converter station
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Fig. 3 Main circuit of double 12-pulse valve groups
HVDC converter station
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Tab.1 Reliability parameters of HVDC converter station
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Tab.2 Reliability indices of test HVDC converter system
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Tab.3 Main components’ key sensitivity indices of bipolar
failure for single 12-pulse HVDC system
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Tab.5 System’s weakest link analysis in the case of
0 valve redundancy, 0 transformer backup
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Tab. 6 System’s weakest link analysis in the case of
1 valve redundancy, 1 transformer backup
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