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Optimal Configuration of Electric/Thermal Hybrid Energy Storage for Park-level Integrated Energy
System Considering Battery Life Loss

GUO Mingzuan'*, MU Yunfei"?, XIAO Qian"*, JIA Hongjie"*, YU Xiaodan'*, HE Wei®
(1. Key Laboratory of the Ministry of Education on Smart Power Grids (T1anjin University), Tianjin 300072, China;
2. Key Laboratory of Smart Energy &. Information Technology of Tianjin Municipality
(Tianjin University), Tianjin 300072, China;
3. Electric Power Research Institute of State Grid Jiangxi Electric Power Co., Ltd., Nanchang 330096, China)

Abstract: In view of the optimal configuration of energy storage capacity of the park-level integrated energy system (PIES), in
order to improve the economy of the PIES planning and operation, an optimal configuration method for PIES electric/thermal
hybrid energy storage considering battery life loss is proposed. Firstly, the battery life loss model applicable to the PIES planning
problem is constructed to quantitatively evaluate the battery life loss. Furthermore, by considering the multi-energy complementary
characteristics of the PIES, the battery replacement cost is introduced to reflect the long-term influence of the battery life loss.
Taking the lowest annual investment, replacement cost and operation cost of electric/thermal hybrid energy storage as the
objective function, the double-layer optimal configuration model of the PIES electric/thermal hybrid energy storage capacity is
established. Finally, the cases are given to verify the enhancing effect of the hybrid energy storage configuration method on the
economy of the system planning and operation and the battery life, and the influence of electric/thermal hybrid energy storage and
single type of energy storage on the economy of the system planning and operation and the battery life is compared and analyzed.
This work 1s supported by State Grid Corporation of China (No. 52182019000K).

Key words: park-level integrated energy system; battery life loss; electric/thermal hybrid energy storage; optimal configuration;

energy storage capacity planning
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