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Service restoration method for active distribution network based on
uncertain bi-level programming model
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(1. State Grid Hebei Electric Power Research Institute, Shijiazhuang 050021, China;
2. Hebei Electricity Transmission & Transformation Facilities Company, Shijiazhuang 050051, China)

Abstract: Aiming at the active distribution network service restoration with distributed wind power and PV generation
connected, the uncertain bi-level programming theory is applied to establish the active distribution network service
restoration model considering the uncertainty of new energy power generation. The established model takes switch state
change as the upper control variable, while comprehensive satisfaction degree in the form of confidence is considered as
the objective function of upper-level model. The energy scheduling scheme of distribution network after service
restoration is taken as the lower decision variables. The comprehensive cost in the form of confidence is used as the
objective function of the lower-level model. Based on game theory and chaos particle swarm optimization algorithm, the
upper-level optimization and lower-level solving procedure are designed respectively, and then the distribution network
service restoration scheme can be obtained. Finally, a numerical example is given to illustrate the correctness and
effectiveness of the proposed method.
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