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Abstract: With the increasing penetration rate of renewable energy, carbon emissions are reduced. However, the
inherent intermittency and volatility of renewable energy also bring problems such as inertia, security and economy to
the power system. The battery energy storage(BES) technology has become one of the important means to solve this
problem. Under this background, an autonomous control method for BES system oriented to the active support of grid
voltage is proposed based on full-state feedback. First, based on sagging K (¥,—v,) and the virtual capacitor C inertia
technology, static power support control and dynamic voltage support control modules are designed, so that the BES
system can provide power(static) support and voltage(dynamic) support. Second, the voltage controller and current
controller are combined by using the full-state feedback method, which makes the design of the proposed controller
more systematic and flexible and reduces the voltage oscillations caused by single-phase ground fault. Third, in order to
maintain the stability of state-of-charge(SOC) of BES, a BES SOC controller based on regulatory factors is also

designed to further improve the autonomous operation ca-
Wis B 2022-05-18; fEEIEM: 2022-11-15, 2022-12-22, pability of the BES system. Finally, a case study of a 14-node

2023-02-27, 2023-03-23; KA RM: 2023-03-31; MEHEH DC system was carried out based on MATLAB and a

#: 2023-07-03 semi-physical simulation platform, and simulation results
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verified the effectiveness of the proposed method in the cases of double-support of static power and dynamic voltage and

single-line ground fault. With this method, the BES system can be connected to any key node in the grid, and the voltage at the

point of common coupling in the grid can be actively supported through the local monitoring of disturbance, which is not affected

by disturbance and can be operated and controlled independently. In addition, this method can also prevent the converter from

overcurrent during transient low-voltage accidents, so that the autonomous operation capability of BES is realized.

Keywords: Battery energy storage (BES) system; DC microgrid; power grid support; intermittency of renewable energy;

virtual inertia
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Fig. 1 Block diagram of autonomous control of proposed battery energy storage system
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