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Fig.1 Topological structure diagram of PV generation
system with energy storage devices
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Fig.2 Control diagram of battery
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Fig.3 Battery inertia zone
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Virtual rotational inertia control of PV generation system with

energy storage devices
ZHANG Xiangyu,YANG Li,ZHU Xiaorong,FU Yuan
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,

North China Electric Power University, Baoding 071003, China)
Abstract: On the basis of the control strategy for PV (PhotoVoltaic) generation systems,the concept of virtual
inertia of battery is defined. The energy conversion relationship between the battery energy and the
mechanical kinetic energy is analyzed,and the virtual inertia control method of PV generation system with
energy storage devices is proposed. The proposed strategy could regulate the rate of SOC(State Of Charge)
and the battery current according to the frequency deviation and the SOC of battery. The battery reserve
energy can be adjusted in a short time to provide the inertial support to the system. A simulation system,in
which the installed capacity of PV is around 30% of the total installed power generators,is designed to
validate the effectiveness of the proposed control strategy. Simulative results indicate that the proposed virtual
inertia control of battery provides rapid response to the frequency fluctuation,effectively improving the
frequency stability of the power system.
Key words: photovoltaic power generation; electric batteries; energy storage; virtual inertia; state of

charge; frequency support



