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Short term reliability evaluation algorithm for flexible transmission equipments‘

LI Sheng-hu, LIU Zheng-kai, CUI Fang, ZHENG Yang-bin
(School of Electrical Engineering and its Automation, Hefei University of Technology, Hefei 230009, China)

Abstract: Flexible transmission equipments are based on high power electronics elements with different repair/replacement
duration and redundant design. Their risk level is decided by the operation conditions and failure modes, therefore time-dependent.
Notable error will be introduced by state sampling with the steady-state unavailability. Based on limited evaluation period, analytical
solution to the average unavailability of multi-state systems is proposed, which is dependent on the initial states and evaluation
periods. It is proved that the average unavailability can not be directly calculated by the series/parallel configuration. Numerical
analysis for HVDC converters with redundant valves is provided to validate the feasibility of the proposed algorithm.
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Fig.1 State transition for two-component system
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Fig.2 Simultaneous failure of two components
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Fig.3 Relative error of unavailability for series system
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Fig.4 Converter station for UHVDC transmission system
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Fig.6 Instantaneous unavailability with initial states
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Fig.7 Instantaneous unavailability with probabilistic initial state
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Tab.2 Average unavailability with evaluation periods
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