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Low voltage ride-through control strategy for electrochemical energy storage
systems taking account of SOC effects
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Abstract: Existing low voltage ride-through (LVRT) control strategies for electrochemical energy storage do not take into
account the dynamic characteristics of state of charge (SOC). This leads to over-discharge in low SOC scenarios. Thus this
paper designs and introduces an adaptive regulation coefficient to characterize the effect of SOC on the output active current
of the storage unit during the LVRT period. Then an LVRT control strategy for the electrochemical energy storage system is
proposed by taking into account the dynamic characteristics of the SOC and the charging/discharging state. The control
strategy is based on the voltage and frequency requirements of the grid-connected specification, and the adaptive regulation
coefficients are quantitatively designed in combination with practical engineering applications, so that the active current
output from the storage unit can be dynamically adjusted according to the SOC during a system fault. Simulation results show
that this control strategy can effectively limit the active current output and slow down the discharge rate in low SOC
scenarios, thus avoiding the risk of small-capacity and large-discharge-multiplication energy storage units quitting the
operation because of SOC overrun, and reducing the SOC polarity difference between multiple energy storage units in the
process of LVRT. The effectiveness of the proposed strategy is verified by comparing it with the conventional LVRT strategy.
This work is supported by the Science and Technology Project of State Grid Corporation of China “Key Technique
Research on Relay Protection of Electrochemical Energy Storage Station Access to System” (No. SGTYHT/ 21-JS-223).
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station and unit structure
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