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Static voltage stability analysis of power grid based on comprehensive weight
evaluation method and fuzzy-TOPSIS
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Abstract: The problems of voltage security and stability of power grid are becoming more and more prominent with the
expansion of power grid and the complexity of structure construction. As a result, this paper discusses a new method for static
voltage stability analysis. Firstly, in order to overcome the sidedness limitation of single-index system in the evaluation of
voltage stability, six kinds of voltage stability indexes are combined. Secondly, an index weight optimization method is
calculated based on uncertainty factor and a comprehensive evaluation method is used which combines analytic hierarchy
process method and entropy method to calculate the weight values. Meanwhile, the aim of the optimization of weights
coefficient is to maximize the value of the comprehensive evaluation and minimize the degree of deviation at the same time
by using Lagrange conditioned extreme value method, and Fuzzy-TOPSIS is used to rank the results. Finally, taking Hami
grid as a study case, both single index and comprehensive index for static voltage stability identification are compared to
verify the effectiveness and objectivity of the proposed method. The obtained results can be used to provide basis for system
operation scheduling and reactive power compensation.
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Table 1 Calculation results of TOPSIS method
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Table 2 Final rank of different kinds of indexes

No. KL CE Kv Ko Ko S, So L
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7 =181 1 1 1 7 2 1 11
8 SR 8 2 9 10 6 9 8
9 B 11 2 12 2 310 9
10 JH e 9 9 6 3 12 3 4
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