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Comprehensive power quality evaluation of TOPSIS model

based on combinatorial weighting method
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Abstract: With the advancement of electricity price reform, accurate comprehensive evaluation of power quality
will become one of the key basis for qualitative pricing. The improved analytic hierarchy process (AHP), the
improved entropy weight method and the coefficient of variation method are used to obtain the weighting factors.
By using the relative entropy theory, the optimization model is established and the combination weights of various
subjective and objective weighting methods are calculated. Using the approximate ideal solution method (TOPSIS)
ranking method, according to the relative entropy to calculate the relative proximity, a power quality evaluation
system is built, and ultimately to achieve a comprehensive assessment. The evaluation model of this paper avoids
the drawbacks of the single weighting method, and uses the method of combining the subjective and objective
weighting method with TOPSIS, and provides a new idea for the effective combination of weights. Through the
example analysis, the feasibility and accuracy of the TOPSIS model of the combination weighting method are

verified.
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Tab. 1 Power quality index data

IRIIP=Y
1 321 02 083 133 0473 1.72 0.092 0.17
2 668 084 136 153 0847 428 0.156 0.24
3 435 048 135 195 0.634 267 0.118 0.2
4 533 041 174 137 0.826 3.36 0.179 0.26
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Tab. 2 Three combination weights

WAL 7 v
AHP: 0.073 0.057 0.045 0.094
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Y YSRFS 0.124 7 0.1254  0.1248  0.1242
HAEBE 0.1259 0.1675  0.1645 0.1182
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Tab. 3 The ideal solution and ranking of the comprehensive index of power quality determined by TOPSIS method

R 5 X,
1 0.039 0.013 0.035 0.027 0.044 0.065 0.057 0.023 0.017 0.019 0.528
2 0.019 0.053 0.021 0.024 0.024 0.026 0.034 0.033 0.021 0.011 0.358
3 0.029 0.031 0.022 0.019 0.033 0.042 0.044 0.027 0.011 0.008 0.415
4 0.024 0.026 0.017 0.026 0.025 0.033 0.029 0.035 0.023 0.004 0.154
¢ 0.039 0.053 0.035 0.027 0.044 0.065 0.057 0.035
¢ 0.019 0.127 0.017 0.018 0.024 0.026 0.029 0.023
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