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Power Balancing Control for Energy Management Systems
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Abstract

In this article, we propose a control method utilizing energy equipment to stabilize the power balance against fluctuations
caused by photovoltaic systems, home appliances, etc. This energy management system consists of a cogeneration system as a base
power source and a battery system as a quick-response power source. As for the control design, it is necessary to consider a number
of aspects other than just power balancing performance, such as maintaining battery capacity which is related to battery life,
robustness which is related to control stability, etc. For such multi-objective control problems, we apply H” control theory which
offers a unified method with efficient numerical optimization. The experimental results of the system are shown to illustrate the

effectiveness of the proposed method.
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Fig. 1 Photovoltaic power generation P, (24 h)
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Fig. 2 Load power consumption P (24 h)
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Fig. 5 Block diagram of battery controller design
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