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A model predictive overall control method for a hybrid energy storage converter

WU Ming?, LI Zhenwei?, SUN Lijing!
(1. China Electric Power Research Institute Co., Ltd., Beijing 100192, China; 2. College of Automation and Electronic
Engineering, Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract: As the penetration rate of renewable energy generation increases, the power disturbance it introduces into the
grid for its inherent characteristics cannot be ignored. In the case of high proportion access, the demand for renewable
energy generation to participate in grid regulation is increasing. This puts higher demands on its power response
performance. A hybrid energy storage consisting of battery and super capacitor, because of their complementary energy
characteristics, can help improve the overall energy handling capacity of the renewable energy generation system. In order
to take full advantage of energy storage media according to their power characteristics, a model predictive overall control
method for the hybrid battery-super capacitor hybrid energy storage converter is proposed for application in a
photovoltaic power generation system. Given a mathematical model of the bidirectional DC/DC converter, combined with
the control objective of the hybrid energy storage, a Model Prediction Overall Control (MPC) strategy with embedded
power filter is designed. The simulation results show that the proposed model predictive overall control method has
superior power response characteristics and parameter robustness.
This work is supported by National Natural Science Foundation of China (No. 51877201).
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predictive overall control method; parameter robustness
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Fig. 1 Photovoltaic generation system with energy storage
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Fig. 2 Double loop control method based on low pass filter
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Fig. 3 Main circuit of hybrid energy storage
bidirectional DC/DC converter
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Fig. 4 Overall MPC control method of hybrid
energy storage converter
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Table 1 Simulation parameters of the hybrid
energy storage converter
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Fig. 5 Power responses of the hybrid energy storage converter
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Fig. 6 Operating waveforms of the hybrid energy storage converter
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Fig. 7 DC bus voltage errors with different inductances
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