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Optimization of substation voltage and reactive power
coordination control strategy under the background of new
energy grid connection
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Abstract

With the integration of large-scale, intermittent, and fluctuating renewable energy sources (e.g., wind power and photovoltaic
systems) into the grid, significant changes have occurred in the power flow distribution and voltage characteristics of power systems,
posing severe challenges to traditional substation voltage and reactive power control. This paper aims to explore the optimization
of substation voltage-reactive coordination control strategies under new energy grid integration. The study first analyzes emerging
challenges in substation voltage-reactive control caused by renewable energy integration, then elaborates on three core optimization
strategies, and finally discusses key technical support for strategy optimization. By establishing a more intelligent, coordinated, and
adaptive control system, this approach seeks to enhance substation capacity for renewable energy integration while ensuring the
safety, stability, and economic efficiency of power grid operations.
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