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Reliability research for UHVDC bipolar area DC protection system

LI Junxia, YAN Bing, ZHANG Ailing, WU Qingfan, HAO Junfang
(XJ Group Corporation, Xuchang 461000, China)

Abstract: Bipolar area DC protection system malfunction will lead to serious consequences bipolar forced block, so it is
important to improve bipolar DC protection system reliability. This paper analyzes two configuration strategies of
UHVDC bipolar area DC protection system, establishes a reliability model of the configuration strategy, and derives its
reliability formula and reliability graphs. The results show that the protection system integrated into a triple of configuring
cubicles has greater reliability. It describes the bipolar protection functions and action strategies, analyzes bipolar neutral
bus differential protection, NBSF sequence logic and metal loops enable signal and other key technical problems and then
proposes the optimization strategy. At present, part of the optimization program is implemented in multiple UHVDC

power transmission system, and then system operates well after adopting the measure. The latest optimization program

will be implemented in the new project.
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Fig. 1 Diagram of UHVDC protection area
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Fig. 2 Triplicate configuration for bipolar protection cubicles
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Fig. 3 Integrated into pole protection cubicles configuration
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Fig. 4 Logic diagram of triplicate configuration for bipolar

protection cubicles
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Fig. 5 Logic diagram of integrated into pole protection

cubicles configuration
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Fig. 6 Reliability analysis model of triplicate configuration
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Fig. 7 Reliability analysis model of integrated into pole

protection cubicles configuration
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Fig. 8 Reliability graph of two configurations
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