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Risk assessment technique for power equipment based on topology modeling
and association sets decomposition
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Abstract: In view of the deficiency of risk based maintenance assistant decision-making in engineering practice, a risk
assessment technique for power equipment based on topology modeling and association sets decomposition is proposed.
Based on the analysis of IEC61970 standard CIM data, the equivalent model of power grid topology is established, and the
concept of Equipment Association Set is introduced as the basic unit of risk assessment for simplified analysis. Based on the
outage model, the contingency screening strategy and the optimal load shedding model, the N-1 operational risk caused by
the association set outage is evaluated. The application example of Shandong power grid has demonstrated the guidance
significance of the proposed technique for maintenance decision.
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Fig. 2 Schematic diagram of topological contraction
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Fig. 4 Schematic diagram of equipment association set
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Fig. 5 Flow chart of association sets decomposition
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Fig. 6 Architecture of equipment risk assessment technique
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Table 2 Examples of equipment corresponding to association sets
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