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Fig.1 Structure of renewable power generation
system with hybrid energy storage system
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Fig.3 Interface circuit of superconducting
magnet energy storage
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Fig.5 Block diagram of superconducting
magnet control system
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Power output fluctuation suppression by hybrid energy
storage system for intermittent source
SHI Xiaohan, WANG Shaorong
(School of Electrical and Electronic Engineering, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract: A hybrid energy storage system composed of battery and superconducting magnet is designed to
suppress the power output fluctuation of intermittent source and its basic principle is analyzed. The
topological structure of the grid-connection equipment for intermittence power source and the hybrid energy
storage system,as well as the interfaces between them,are presented. A dual-layer energy storage control
system is designed and implemented. Its central control unit applies the moving average filter to extract the
low frequency components from the power order and assigns them to the battery,while the remained fast
changing components to the superconducting magnet. The local control unit adopts PI control regulation to
force the battery and superconducting magnet following the power order and voltage order respectively. The
effectiveness of the designed system and control method is verified by the results of simulation with
PSCAD/EMTDC.

Key words: hybrid energy storage system; electric batteries; superconducting magnet; energy storage;

output fluctuation suppression; intermittent power source; moving average filter



