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Practical Model of Security Constrained Optimal Power Flow and Reduction Methods

for Contingency Constraints

GUO Ruipeng', BIAN Linlong', SONG Shaoqun®, YU Xiuyue®, TANG Wei*, YANG Cheng®
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
2. State Grid Fujian Electric Power Dispatch & Control Center, Fuzhou 350003, China;
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Abstract: Security constrained optimal power flow (SCOPF) for large-scale power systems is a complex and difficult problem
with its highly demanding computational requirements. A practical SCOPF model is presented based on power flow transfer
relations and related constraint reduction methods are proposed. According to the power flow transfer relations established by
contingency analysis, the active power flows on branches in post-contingency state can be described as linear functions of those
in pre-contingency state. Therefore, the active power flow constraints of the branches in post-contingency state are described
by the reformed linear inequality constraints of the active power flows of the branches in pre-contingency state. Furthermore,
by grouping the parallel lines and parallel transformers, the number of monitored branches is reduced by using the distribution
relations of active power flows in grouped branches. Finally, since the short-term capacity of power equipment is usually much
greater than the long-term capacity, the power flow constraints of the branches in post-contingency state are accordingly
screened to reduce the scale of SCOPF problem as much as possible. Simulations on the IEEE 14-bus test system and the East
China power grid verify the correctness and effectiveness of the proposed SCOPF model and the constraint reduction methods.
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