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Fig.1 Structure of decentralized shared energy

storage system in industrial park
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Fig.2 Flowchart of solving optimal configuration and
two stage optimal scheduling models of
shared energy storage
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Fig.3 Power distribution results of integrated

shared energy storage to each user
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Configuration and investment benefit analysis of decentralized shared

energy storage for multiple types of industrial users
LIU Yajin,DAI Hang,LLIU Zhijian, LIU Ruiguang
(Faculty of Electric Power Engineering, Kunming Universily of Science and Technology , Kunming 650500, China)

Abstract: Aiming at the problems of traditional integrated shared energy storage system,such as poor flexi-
bility and unable to take into account the different electricity demand of multiple types of users,an optimal
configuration and scheduling method of decentralized shared energy storage system is proposed. Aiming at
the problem that users cheat the benefits of energy storage subsidy through the loopholes of subsidy policy,
an improved time-sharing subsidy strategy is proposed on the basis of the existing government subsidy policy.
Firstly, the energy interaction mechanism between the distributed shared energy storage system and multiple
industrial users is analyzed in depth with the application background of industrial park. Then,a cooperative
game-based month-ahead and day-ahead two-stage optimization scheduling model is constructed to maximize
the overall net profit of multiple users, and the cooperative profit is distributed by Shapley value method.
Furthermore,the energy storage investment evaluation method is designed,which takes the life cycle net profit,
the dynamic investment payback period and the rate of return on investment of energy storage as the indexes.
Finally, the effectiveness of the proposed method is verified by comparing the configuration cost and opera-
tion economy of the integrated shared energy storage and the distributed shared energy storage. The numerical
results show that the proposed configuration method of distributed shared energy storage is advanced in
reducing the initial investment cost and electricity cost of industrial users,and the proposed improved time-
sharing subsidy strategy is effective in preventing users from speculation and fraud. It has theoretical guiding
significance for promoting the diversified development of user-side energy storage.

Key words:decentralized shared energy storage;time-sharing subsidy strategy;cooperative game;Shapley value

method;rate of return on investment;industrial users;optimal configuration
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Fig.D2 Power distribution results of integrated shared energy storage under Scenario 1
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Fig.D3 Equivalent load of users under Scenario 1



