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Fast algorithm of branch contingency ranking based on voltage vulnerability

LIU Hui, LI Hua-qiang, ZHENG Wu, CHEN lJing
(School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China)

Abstract: A fast algorithm of contingency ranking based on voltage vulnerability is proposed. The critical value in post-fault system
is fast gotten by linear sensitivity. Then the definition of static energy margin is elicited based on the relations of static energy with
power injection and bus voltage, and two indices for evaluating voltage vulnerability in contingency screening and ranking are
proposed, one of which is local index, and the other one is whole index. The local index calculates the energy margins of nodes under
contingency on stable operation, and takes the value of the weakest node as the energy margin of system. The whole index is the
energy margin of total energy under contingency on stable operation. The critical contingencies can be gained after contingency
screening and ranking based on the two indices. The effectiveness of the proposed method is demonstrated through comparing with
interior point method on IEEE30- and IEEE57-bus system.
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Fig.1 Relationship between energy and voltage
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Tab.1 Result of contingency screening and ranking for
IEEE-30 bus system
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2 (1-3) 0.5559 3 0.687 3 2 0.824 9 2
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Tab.2 Result of contingency screening and ranking for
IEEE-57 bus system
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Tab.3 Cabculated time contrast of the two indexes in single

branch contingency
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