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Probabilistic evaluation of power system static voltage stability with wind power
uncertainty based on the Gram-Charlier expansion
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(1. State Grid Liaoning Electric Power Co., Ltd., Shenyang 110006, China; 2. Huadian Electric Power Research Institute,
Shenyang 110167, China; 3. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: The volatility and randomness of renewable energy have exacerbated the difficulty of evaluating static voltage
stability in traditional power systems. In order to effectively account for the impact of wind power output uncertainty on
static voltage stability assessment, first, the sensitivity of each node load margin to wind power injection power is derived
through the power system load margin. Further, each order semi-invariant and each order moment of power system load
margin are determined. Then, combining the various moments and semi-invariants of the injected power of the nodes
connected to the wind power, the Gram-Charlier expansion of the various moments of the load margin is carried out. Thus
the probability distribution of the load margin is obtained by taking into account the uncertainty of wind power to realize
the probability assessment of the static voltage stability of the power system. Finally, the accuracy and effectiveness of the
proposed method are verified by the IEEE30 node system.
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