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Table 1 Percentage and corresponding probit
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0 — 2,67 295 3.12 325 3.36 3.45 3.52 3.59 3.66
10%  3.72 3.77 3.83 3.87 3.92 396 4.01 4.05 4.08 4.12
20%  4.16 4.19 423 426 429 433 436 439 442 445
30% 448 450 4.53 4.56 4.59 4.61 4.64 4.67 4.69 4.72
40% 4775 477 480 4.82 485 4.87 490 492 495 497
50% 5.00 5.03 5.05 5.08 5.10 5.13 5.15 5.18 520 5.23
60% 525 528 531 533 536 539 541 544 547 5.50
70%  5.52 5.55 5.58 5.61 5.64 5.67 5.71 574 5.77 581
80% 5.84 588 592 595 599 6.04 6.08 6.13 6.18 6.23
90% 628 634 641 648 6.55 6.64 6.75 6.88 7.05 7.33
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9% 733 7.37 741 746 7.51 7.58 7.65 7.75 7.88 8.09
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Table 2 Critical probit values for different Table 3 Measured power quality data
commonly-used grade numbers PrEN s s s B AT

=L Pui
3 4,6
4 3.5,5,6.5
5 32,44,5.6,6.8
6 3,4,5,6,7
7 2.86,3.72,4.57,5.44,6.28,7.14
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B W2E/He W2/% Wsh/% N WE/% /%
0.09 2.53 0.96 0.22 1.12 0.88
0.04 1.66 1.05 0.34 1.26 1.07
0.19 3.85 1.41 0.47 1.18 0.83
0.11 2.01 0.85 0.38 0.82 0.58
0.07 3.18 1.27 0.53 1.35 1.23
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Table 4 Ranking results and weighted RSRs
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BEmE W B R AR e
BE 2 wH WE RE R
1 3 3 4 5 4 3 0.7473
2 5 5 3 4 2 2 0.6723
3 1 1 1 2 3 4 0.4207
4 2 4 5 3 5 5 0.8212
5 4 2 2 1 1 1 0.3386
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Table 5 Weighted RSR distribution

5324 Owrsi f, Z f ; R R R/m P Owrsiae

5 03386 1 1 1 1 020 4.16 0.3565
304207 1 2 2 2 040 475 04789
2 06723 1 3 3 3 0.60 5.25 0.5843
1 07473 1 4 4 4 0.80 5.84 0.7066
4 08212 1 5 5 5 095 6.64 0.8737
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Table 6 Results of comprehensive power quality
evaluation for buses by three methods

s H B L 25 A A
JMACRSR % PAH S B A
1 0.7066 0.6140 0.8303
2 0.5843 0.4658 0.8105
3 0.4789 0.2891 0.4577
4 0.8737 0.7744 0.8995
5 0.3565 0.1921 0.4960
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Table 7 Power quality grade for different buses
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Comprehensive power quality evaluation based on

weighted rank sum ration method
FU Xueqian,CHEN Haoyong
(School of Electric Power,South China University of Technology,Guangzhou 510640, China)

Abstract: In order to avoid the complex models and human factors,a method based on weighted RSR
(Rank Sum Ration) is proposed for the comprehensive power quality evaluation. The entropy method
is applied to calculate the weight of each evaluation index. For each object to be evaluated,the
weighted RSR is calculated when the weights are different, otherwise the RSR is calculated. The probit
of each object is calculated with the weighted RSR or RSR,which,as an independent variable,is
substitute in the linear regression equation. The objects are sorted and graded according to the
calculated results of the equation for power quality evaluation. The power quality of a wind farm is
evaluated for its buses by the propose method,the TOPSIS (Technique for Order Preference by Similarity
to an Ideal Solution) and the catastrophe decision theory respectively. The comparison of results
among three methods shows that,the proposed method sorts and grades the buses properly according to
the power quality.

Key words: power quality; rank sum ration; comprehensive evaluation; quality evaluation; weight; weighted

rank sum ration; entropy method
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