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Abstract: To quantify the risks associated with integrating wind power into the power system while maintaining operational stability and
ensuring sound economic efficiency, this paper proposes a transient stability constrained optimal power flow (TSCOPF) model capable
of quantifying wind power uncertainty risk.Firstly, the conditional value—at-risk (CVaR) method is employed to quantify the risk costs
of wind curtailment and load shedding caused by uncertainty.Secondly, these wind power risk costs are incorporated into the TSCOPF
objective function, establishing a TSCOPF model that quantifies the wind power uncertainty risk.Then, to address the limitation of the
traditional multi-verse optimizer (MVO) algorithm being prone to local optima, improvements are made through standardized inflation
rate correction and the introduction of an elite universe mechanism.The improved MVO algorithm is subsequently utilized to solve the
TSCOPF model, obtaining the global optimal solution.Finally, case studies based on the IEEE 39-bus system are conducted.The results
demonstrate that the proposed method can effectively mitigate uncertainty risks and enhance system transient stability.
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