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Voltage Stability Control Strategy for Power System under
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Abstract

Under the “dual carbon” goals, large-scale grid integration of renewable energy sources such as wind and solar power has become
a pivotal trend in power system transformation. By 2025, China’s installed renewable energy capacity is projected to exceed 1.5
billion kilowatts, accounting for over 40% of total installed capacity. The intermittent and highly variable output characteristics of
renewables, coupled with grid connection through power electronic converters, lead to reduced system equivalent inertia, weakened
reactive power support, and prominent issues including voltage fluctuations and overvoltage/undervoltage conditions, posing
significant threats to grid security. This study analyzes the underlying mechanisms, proposes multidimensional control strategies, and
explores optimization directions to provide theoretical and practical references for voltage stability control in high-renewable-energy
integration scenarios.
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