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Abstract ; In view of cascading trip, a search method was proposed for the critical initial operating state of the

power grid. Firstly, according to the specific performance of the system during the cascading trip, combined

with the behavior of the line’ s current-type backup protection, a mathematical representation of the power grid

cascading trip was given, and the critical state of the branch circuit during the cascading trip was comprehen-

sively analyzed. Secondly, an optimization model was established to find the cascading trip’ s critical initial op-

eration state nearest to the initial operation state of current power grid. Finally, through clustering analysis, the

key nodes on the disturbed branches were selected, and based on the key nodes, an improved particle swarm

optimization was used to simulate the IEEE - 14 bus system. Results show that this method can effectively

search the critical state of cascading trip, and help operators to observe the security of current operation state.

Keywords: power system; cascading trip; critical state; sensitivity analysis; particle swarm optimization
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