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Reliability sensitivity-based optimization for a UHVDC transmission system with preventive maintenance
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(1. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China;
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Abstract: Preventive maintenance (PM) to the components of an ultra high-voltage DC (UHVDC) transmission system
may improve its reliability. The difficulty is how to determine the weak component needing PM, and how to derive the
PM model showing the impact of a component’s PM parameters on system reliability. This paper derives a reliability
sensitivity model of the UHVDC to determine the vulnerable component. The PM model for the weak component with its
potential failure state is proposed. The state space is hierarchically aggregated based on the capacity to propose the
reliability model of the UHVDC with the PM. The optimization model of UHVDC reliability to the PM parameter of
vulnerable components is proposed. The numerical results verify the feasibility of the proposed PM and the effectiveness

on improving the reliability of the UHVDC.
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Fig. 4 State model of one-side converter unit with preventive maintenance
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