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Optimal Switch Planning Model of Distribution Network
Considering Conditional Value at Risk

JIANG Jun, LU Yang, YANG Tao, ZHOU Longxiang, DENG Daoqiang
(State Grid Luzhou Electric Power Supply Company, Luzhou 646000, Sichuan, China)

Abstract : The installation of switch equipment can effectively improve the reliability of distribution network and reduce the cost
of power outages. However, the random of failures will affect the value of switch planning scheme, which will bring financial
risks. Therefore, an optimal switch planning model of distribution network considering conditional value at risk is proposed to
deal with this risk. The model can plan the number and configuration location of switches, which can maximize the expected
profit and minimize the financial risk. Among them, the random of failures is modeled by sequential Monte-Carlo simulation
and fast forward reduction technology, and the risk is expressed by the conditional value at risk. The expected profit and the
conditional value at risk are integrated into the same objective function through the risk index to consider the risk appetite of
grid company. The model is modeled as a mixed integer linear model, which can be solved within effective runtime by using
commercial solvers such as CPLEX. Finally, the RBTS4 distribution system is taken as a case for simulation analysis.The
result shows the necessity of considering conditional value at risk in optimal switch planning problem, and the influence of
different key parameters on switch planning scheme is analyzed.

Key words: distribution network ; conditional value at risk; switch planning; reliability; mixed integer linear programming
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