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Abstract: To address the issue of insufficient frequency stability in power system with a high proportion of renew-
able energy, in this paper a collaborative control method for grid-side flexible hydrogen loads based on adaptive in-
ertia-damping regulation in a system incprporating a hydrogen storage link is proposed. First, the dynamic response
characteristics and power regulation capability of proton exchange membrane (PEM) electrolytic hydrogen produc-
tion loads are analyzed, and an equivalent mathematic model for the participation of PEM electrolyzer flexible loads
in frequency regulation participation is constructed based on their operating characteristics. On this basis, com-
bined with the dynamic characteristics of the system frequency change rate and frequency deviation , an adaptive vir-
tual synchronous machine (AVSM) control strategy bsed on the Sigmoid function is designed.This strategy is ap-
plied to the PEM electrolyzer flexible load in a weak grid scenario. By leveraging the advantage of its wide-range
and flexible power regulation capability, the proposed strategy provides inertia and damping for the system, sup-
pressing the amplitude of frequency disturbances during the switching moments of the hydrogen production load
and under typical wind speed fluctuations. Finally, the propose dmethod is verified on the MATLAB/Simulink simu-
lation platform. The simulation result shows that the proposed control strategy exhibits more superior dynamic per-
formance and stability during the recovery of system frequency fluctuation.
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Fig.1 Topology diagram and control strategy of wind-hydrogen coupling system
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