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ABSTRACT: In order to calculate static voltage stability
margins quickly and accurately, this paper proposes two
algorithms for searching saddle-node bifurcation points based
on bisection search and parabolic approximation respectively.
The Levenberg-Marquardt algorithm is applied to obtain the
least-squares solution in the infeasible region of the power flow
equations. The bisection search algorithm uses the least-squares
solution to determine whether the current trial step is in the
power flow infeasible region, and finally approaches the
saddle-node bifurcation point. The parabolic approximation
algorithm performs a parabolic approximation to ‘the
least-squares value’ - ‘load margin’ curve in the infeasible
region, and the zero point of the curve is corresponding to the
required saddle-node bifurcation point. The numerical
experiments on several classical cases show that compared
with the traditional continuous power flow algorithm, the
bisection search algorithm can significantly improve the
computational efficiency while ensuring the accuracy. The
parabolic approximation algorithm sacrifices some accuracy,
but further improves the efficiency based on the bisection
search algorithm. Also, thanks to the robustness of the
Levenberg-Marquardt algorithm, these two algorithms in this
paper can well converge under large ill-conditioned cases,

ensuring the numerical stability of these two algorithms.
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