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Configuration-operation optimization method of distributed energy storage
in distribution network based on stackelberg game deduction
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Abstract; With the rapid development of renewable energy technologies, the integration of high-penetration distributed generation poses new
challenges to the planning and operation of distribution networks. Meanwhile, the rational allocation and optimized operation of distributed
energy storage ( DES) are of great significance in enhancing the safe and economy of distribution networks. Since the contradictory
relationship between the safe and stable operation goals for the distributed network and the economic goals for DES, the thesis focus on a
new method of configuration-operation optimization on for distributed DES based on Stackelberg game theory. This method contracts a
framework with distributed network as a leader and DES operators as followers. Also, a mixed solution strategy of multi-objective particle
swarm optimization algorithm combined with interior point method to obtain the optimal equilibrium solution is introduced in the paper. Case
study shows that the proposed approach can effectively simulate the strategic game process between the distribution network and energy storage
operators, significantly improve the voltage operation safety of the distribution network, and achieve effective control of DES's operation cost.
Keywords: distribution network; distributed energy storage; stackelberg game deduction; distributed power generation; PSO; voltage
regulation
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Fig. 1 Stackelberg game framework for distribution
network and DES
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Fig. 2 Solving process of Stackelberg game for distribution
network and DES
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