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EMR Modeling and Control for a Hybrid Energy Storage Based on Super-capacitor
and Compressed Air Used in PV System

HUANG Xianjin, HAO Ruixiang, ZHANG Liwei, YOU Xiaojie, ZHENG Qionglin
(Beijing Jiaotong University, Beijing 100044, China)

Abstract: With the high power and energy density, long work cycle and economic feasibility, the hybrid
energy storage system based on super capacitors and compressed air is being a promising method for
electricity saving. The hybrid energy storage used in PV supply could alleviate the power and load impact
on the grid fluctuations. What’s more, the utilization ratio of light sources could be improved. Energy
macroscopic representation is introduced to model the hybrid energy storage system to guide the top-level
design focused on system power, energy capacity, energy transfer efficiency etc. In this paper, the energy
management based on Rule Based Control is studied to cover the control link through energy flow. The
system’s potential could be more accurate understood form the dynamic perspective. The correctness and
effectiveness of the proposed modeling method and control strategy are proven by the simulation results.
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Fig. 1 Schematic diagram of hybrid energy storage based

on compressed air and supercapacitor used in PV system
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Fig. 5 Schematic diagram of valve and pipe structure
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