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Fig.l1 Structure diagram of wind-hydrogen hybrid system
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Fig.2 Operation results of thermal balance system
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Fig.3 Operation results of wind-hydrogen hybrid system
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Optimal capacity allocation of hydrogen energy storage in wind-hydrogen
hybrid system based on distributionally robust
SI Yang'?,CHEN Laijun',CHEN Xiaotao',GAO Mengyu',MA Linrui',MEI Shengwei'’
(1. Qinghai Key Laboratory of Efficient Utilization of Clean Energy,Tus-Institute for Renewable Energy,
Qinghai University, Xining 810016, China;
2. State Key Laboratory of Control and Simulation of Power Systems and Generation Equipment,
Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: HESS(Hydrogen Energy Storage System) is less restricted by geographical and climatic conditions,
so it has great development potential in constructing wind-storage hybrid system oriented to high proportion
of new energy power system. However, due to the uncertainty of wind farm output power, HESS needs to
switch frequently among the conditions of energy storage, energy release and heat reserve,and the balance
of internal heat energy supply and demand also presents uncertainty, which affects its response speed and
even actual available capacity. Therefore,a wind-hydrogen hybrid system considering heat balance is designed,
and the HESS model considering heat balance of electrolyzer and fuel cell during intermittent operation
mode is established. On this basis, comprehensively considering the uncertainty of wind farm power and
the investment cost of HESS, an optimal capacity allocation method of hydrogen energy storage in wind-
hydrogen hybrid system considering the uncertainty of heat balance is proposed. The distributionally robust
method is used to model the uncertainty of wind farm power,which is transformed into a set of linear risk
opportunity constraints to solve. Based on the actual wind farm data,the proposed model and method are
verified and analyzed. The results show that the heat dissipation coefficient of electrolyzer and fuel cell in
the HESS has an important influence on the actual available capacity of the system,and considering the
heat balance constraint in the capacity allocation of the hydrogen energy storage can effectively improve
the actual available capacity of the HESS and the economy of the hybrid system.

Key words:hydrogen energy storage; wind-hydrogen hybrid system;capacity allocation ;distributionally robust;

heat balance
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Fig.A2 Heat balance results with different heat dissipation coefficient values



