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Fig.1 Multi—time scale operation framework of hydrogen — electric hybrid energy storage system
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Table 3 Comparison of benefits of different types of energy
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Optimization of seasonal and short—term hybrid energy storage
system based on co—construction and sharing of
power generation side

iao Yilin'?, Wang Chutong®, Xiong Houbo', Zhang Xiaoyan?, Lin Yumian', Guo Chuangxin'
s 2 g 2 s g yan-, s g
(1.School of Electrical Engineering, Zhejiang University, Hangzhou 310000, China; 2.State Grid Jiaxing Power
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Supply Company, Jiaxing 314000, China; 3.School of Electrical Engineering, North China Electric Power
University, Baoding 071000, China)

Abstract; To solve the problem of multi-time scale power and energy imbalance in clean energy—
rich areas, this paper proposes a collaborative con—figuration method for seasonal and short—term
hybrid energy storage systems based on the principle of co—construction and sharing on the power
generation side. First, a cross—season sequential coupled operation model of the hydrogen energy
storage system is established according to the seasonal output characteristics of hydropower.
Second, a coupled operation mechanism of the hydrogen—electric energy storage system on the
intra —day time scale is proposed. A planning model for the hybrid energy storage system is
developed to maximize the annual net income of the generation side after the system is configured.
The non —convex nonlinear programming model is converted into a mixed integer linear
programming model. Then, the investment cost of the hybrid energy storage system is reasonably
apportioned, con-sidering the differentiated investment risks faced by different stakeholders on the
power generation side. Finally, actual data from a region in Zhejiang Province is analyzed. The
results show that the proposed method can effectively mitigate seasonal energy imbalance and
intra—day power imbalance in the region while ensuring the stability of cooperative energy storage
system construction among stakeholders on the generation side.

Keywords: multi-time scale power quantity balance; power generation side; seasonal and short—

term mixed energy storage; hybrid energy
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