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Quantitative Evaluation and Collaborative Prevention Strategies for Transient Stability Margin in Regional Power Grids with High

Renewable Energy Integration
Duan Wei
Datang ( Inner Mongolia) Energy Development Co., Ltd.

[ Abstract ] With the accelerated development of new power systems, large-scale integration of renewable energy sources such as

wind and solar power has led regional grids to exhibit a dual-high characteristic of "high proportion of renewable energy

and high proportion of power electronic devices." This configuration results in continuously weakening rotational inertia

and support capacity, exacerbating transient stability issues that pose significant threats to power system reliability.

Grounded in practical power industry applications, this study focuses on regional grids with high renewable energy

integration. Addressing critical challenges including low quantification accuracy of transient stability margins and

insufficient targeted prevention strategies, we establish a scientifically validated evaluation model combining

probabilistic power flow analysis and improved entropy theory. The research defines clear assessment metrics and

computational procedures, proposes coordinated source-grid-load-storage control strategies, and optimizes wind/solar

generation regulation methods alongside substation operation management models. Results demonstrate that the proposed

quantitative evaluation model maintains error within 5% tolerance, while collaborative prevention strategies achieve over

18% improvement in transient stability margins. These advancements effectively mitigate transient overvoltage,

sub-synchronous resonance, and other transient phenomena, providing practical references for transient stability

management in high-renewable-energy integration scenarios to ensure safe and efficient power system operations.

[ Key words ] High proportion of renewable energy; Regional power grid; Transient stability margin; Quantitative assessment;

Collaborative prevention and control
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