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Comprehensive evaluation of TOPSIS power quality
based on FAHP combination weighting
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[ Abstract] Comprehensive evaluation of power quality is very important for the effective control of power quality in distribution
network and the reasonable pricing of high—quality power in a stable electricity market environment. To fully mine the value and
information of each evaluation index, and get accurate and realistic comprehensive evaluation results of power quality, a
comprehensive evaluation method based on fuzzy analytic hierarchy process (FAHP) combined weighting method ( technique for
order preference by similarity to an ideal solution, TOPSIS) is proposed. Firstly, the power quality evaluation system in this paper is
established, the grades are divided according to relevant standards, the subjective weight and objective weight are determined by
fuzzy analytic hierarchy process and entropy weight method respectively, and the final weight of the evaluation index is obtained by
combining the subjective and objective weights. Secondly, in order to solve the possible linear relationship between indicators, an
improved TOPSIS comprehensive evaluation method is established by replacing the traditional Euclidean distance formula with the
distance measurement method based on cosine of included angle. Finally, an example is given to verify the feasibility and reliability
of this method.
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Fig. 1 Index system of power quality evaluation
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Tab. 1 Boundary value of index grade
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X, <175 <350 <525 <7.00 >7.00
Xp, <025 <050 <075 <1.00 >1.00
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Xy, <05 <10 <15 <20 @ >20
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Tab. 3 Measured data
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Tab. 4 Calculation results

bR S* S- C

I T S5%ARRE 0 0.020 1.000
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Il VARARE 1973 0.005 0.014
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pUNI P! 1.721 0.005 0.139
W 5 2 1.811 0.012 0.095
LI A5 3 1.734 0.010 0.133
pURIIS 0.921 0.008 0.539
PURIIES] 1.972 0.018 0.014
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