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A virtual inertia optimization control strategy based on frequency stability improvement

XU Haizhen!, YU Changzhoul, MAO Fubin?, WU Zelin!, HU Taotao!, WANG Qinglong1
(1. Hefei University, Hefei 230601, China; 2. China Energy Engineering Group
Anhui Electric Power Design Institute Co., Ltd., Hefei 230022, China)

Abstract: When a new energy inverter with traditional first-order virtual inertia is connected to a weak power grid, there
is an adjustment contradiction between its output active power steady-state and dynamic characteristics. First, the
characteristics and problems of the new energy inverter with various improved structural virtual inertia in stand-alone and
grid-connected mode are summarized. Then to promote frequency stability, a second-order virtual inertia optimization
control strategy is proposed, one which adjusts the positions of the first-order differential compensation link and the
first-order inertia link in the outer power loop forward channel of the second-order virtual inertia algorithm. Finally, a
100 kW new energy inverter grid-connected system simulation platform is built to verify the theoretical analysis.
Theoretical analysis and simulation show that the proposed algorithm effectively reduces the frequency change rate in the
initial response stage and improves system frequency stability while maintaining the active power steady-state
characteristics and power oscillation damping ability.
This work is supported by the Youth Fund of Natural Science Foundation of Anhui Province (No. 1908085QE208).
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Fig. 1 Main circuit and control structure diagram of the inverter
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Fig. 2 Control block diagram of various virtual inertia algorithms
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