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Fig.1 Functional modules of relay protection and

their relationships
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Fig.2 Fault tree model of rejection fault for

relay protection equipment
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Table 1 Relationship between actual trigger value

and status of relay protection equipment
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Fig.3 Relationship curve between actual

measured value x and K,
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Fig.4 Schematic diagram of improved state

space partitioning method
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Risk assessment of relay protection equipment rejection based on

improved state space partitioning method
DING Maosheng',QIAN Sheng’, WANG Chao’, WANG Qi*,TANG Y7’
(1. State Grid Ningxia Electric Power Co. Ltd.,Yinchuan 750001, China;

2. School of Electrical Engineering,Southeast University, Nanjing 210096, China;

3. State Grid Ningxia Electric Power Research Institute,Yinchuan 750011, China)
Abstract: Hidden failures of relay protection equipment have become an important factor causing electric
power system cascading failures. Therefore,in the risk analysis of electric power system,it is necessary to
break through the traditional N-1 failure setting assumption, and consider N—-k cascading failures affected
by hidden failures of relay protection equipment. Aiming at the problem that relay protection equipment
rejection causes electric power system cascading failures,firstly a fault tree model of relay protection equip-
ment rejection is built according to the function modules of the relay protection equipment. Then conside-
ring the inherent failure rate and operation information of the components,a dynamic probability assessment
model for relay protection equipment rejection is built. Based on this,an improved state space partitioning
method is proposed to analyze the cascading failure risk faced by electric power system, which realizes
cascading failure search in enumeration space and sampling space, and can improve the completeness of
cascading failure search and the computational efficiency of risk analysis. Finally, the effectiveness of the
proposed method is verified by simulation.
Key words:relay protection equipment rejection;electric power systems;cascading failures;fault tree model;

improved state space partitioning method ;risk assessment
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Fig.Al Schematic diagram of relationship between operating environment and correction factor
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Fig.A2 Risk assessment process of cascading failure in power grid considering

refuse-to-operate fault of relay protection equipment
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