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A fault diagnosis method for the secondary circuits of protection systems in smart substations
based on improved D-S evidence theory
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Abstract: In smart substations, it is difficult to identify the faulty component quickly and effectively in the secondary
circuit of protection systems. In view of this, a fault diagnosis method for secondary circuits of protection systems in
smart substations is proposed to find faulty components accurately. First, the physical-loop and virtual-loop models of the
secondary circuit are established according to the SCD file, and their mapping relationship is implemented. Secondly, a
fault proof table is used to obtain the suspicious fault component set in secondary circuits of protection systems. Then,
improved D-S evidence theory is proposed to evaluate the components in the suspicious component set, and the
probability of secondary circuit failure caused by each component is obtained for the realization of fault component
identification. Finally, case studies demonstrate that the proposed method can deal with excessive conflict of component
self-checking evidence, find fault component accurately, and supply reference for the operation and maintenance of
protection systems.
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Fig. 2 Fault diagnosis process of secondary circuits of

protection system
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