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Comprehensive Evaluation of Power Quality Based on Improved TOPSIS-RSR Method
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Abstract: To solve the complexity of the existing power quality evaluation model as well as the randomness and
fuzziness in the grading evaluation of power quality, a comprehensive evaluation method of power quality based on
the improved TOPSIS-RSR method is proposed. Entropy method is used to calculate the weight of the power quality
index, and the TOPSIS (technique for order preference by similarity to an ideal solution) method is used for
comprehensive evaluation of power quality. The concept of relative similarity distance is raised to deal with the
problem existing in traditional TOPSIS method, that is, in some cases the evaluated objects cannot be compared
with each other effectively. Combination of the relative similarity distance with RSR (rank sum ratio) is adopted to
further analyze the evaluation results for expansion. The evaluated objects are graded according to the normal
equivalent deviation. Example verification of the power quality data from five observation points in a 380 V
observation station is carried out, and the results are compared with those of other methods. It is shown that the
improved TOPSIS method combined with RSR method can make reasonable evaluation and grading for power
quality of evaluated objects with high accuracy and expansibility.
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Fig.1 The index system for power quality evaluation
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Fig. 2 The defect of TOPSIS method
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Table 1 Critical probit values for different commonly-

used grade numbers

DR =L Probit
3 4.00,6.00
4 3.50,5.00,6.50
5 3.20,4.40,5.60,6.80
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7 2.86,3.72,4.57,5.44,6.28,7.14
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Table 2 Practical values of index at the observation station
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2 6.68 15.89 1.36 1.53 84.7 4.28 0.156 2 0.762 0.713
3 435 51.56 1.35 1.95 63.4 2.67 0.1180 0.796 0.864
4 5.33 58.56 1.74 1.37 82.6 3.36 0.178 7 0.740 0.684
5 4.22 48.63 1.83 1.58 82.8 4.57 0.1892 0.764 0.783
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Table 3 The results of improved TOPSIS method
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Table 5 The evaluation results based on improved
TOPSIS-RSR method
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1 0.089 3 0.3340 0.000 0
2 0.2845 0.1259 0.285 3
3 0.1524 0.2213 0.1292
4 0.301 8 0.092 8 0.3214
5 0.300 9 0.1015 0.3144

x6 JLMEETMNTIENLE
Table 6 Comparison of the evaluation results based on

different evaluation methods
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Table 4 Distribution of relative similarity distance
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