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Virtual Inertia Modeling and Disturbance-Resistant Segmented Control
Method for Electro-Methanol Production System
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Abstract: The presence of reduced stored rotational inertia in the power system, attributable to the integration of the
electro-methanol production system into the grid under conventional power control, impacts the stable operation of
the power system. To address this issue, a virtual inertia model is developed for the electro-methanol production sys-
tem, along with a disturbance-resistant segmented control method that aims to enhance its inertia support capability.
First, given the absence of rotational inertia in the electro-methanol production system, a virtual inertia characteriza-
tion is conducted based on the operational characteristics of the methanol electrolyzer and methanol storage tank. The
concept of virtual inertia is hereby introduced. Subsequently, a virtual inertia model is developed, enabling the iner-
tia-less electro-methanol production system to provide inertia support. Second, a disturbance-resistant segmented
control method is proposed to overcome the limitations of conventional control strategies. This method incorporates
the grid frequency deviation signal to divide the operating states of the electro-methanol production system into an
inertia support region and a non-inertia support region. Under grid disturbance conditions, the system enters the iner-

tia support region and rapidly adjusts its operating power to provide short-term inertia support. Conversely, under
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stable grid conditions, the system efficiently produces methanol in the non-inertia support region at rated power. Fur-

thermore, a power control gain coefficient is incorporated to regulate the operating state of the electro-methanol pro-

duction system and ensure its safe operation. Finally, a grid-connected simulation model was constructed in MAT-

LAB/Simulink based on the power grid structure of an island, and time-domain simulations were conducted under

various grid disturbance scenarios. The findings indicate that the proposed disturbance-resistant seg-mented control

method will prompt a swift response of the electro-methanol production system to various disturbances, thereby pro-

viding short-term inertia support and enhancing the stability of power system operation.

Keywords: electro-methanol production system; virtual inertia; inertia response; frequency support; frequency

response
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Fig.1 Electrolyzer structure and equivalent circuit
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