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Comprehensive Evaluation of Power Quality Based on Combination Weights and VIKOR Method
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Abstract: Aiming at the problem of power quality deterioration caused by a large number of high-permeability
distributed generation connected to the distribution network, a power quality assessment method based on
combination weights and vlsekriterijumska optimizacija i kompromisno resenje (VIKOR) method was proposed.
Firstly, according to the existing standards and the actual engineering situation,a comprehensive evaluation system
of power quality was established from three dimensions:amplitude quality , waveform quality and frequency quality.
Secondly , considering the defects of the traditional nine-demarcation analytic hierarchy process (AHP) method, the
three-demarcation was used to improve the AHP method to obtain the subjective weight. In order to avoid the
shortcomings of the single weighting method, the objective weight was obtained by combining the entropy value in
the entropy weight method with the amount of information in the criteria importance though intercrieria correlation
(CRITIC) method. This method considered the degree of dispersion, correlation and contrast between the
indicators, and the subjective and objective weights were combined by the Lagrange multiplier method. Then, the
VIKOR method was used to obtain the comprehensive evaluation value of each power quality index and sort its
merits and demerits. Finally, the power quality index data collected by five monitoring points in a certain area were
used for case analysis and compared with other evaluation methods to verify the feasibility of the proposed method.
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Tab.1 Index level of power quality
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Tab.2  Power quality measured data
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Fig.2  Weight distribution of different weighting methods

41



B A AR 20245F H 544 KoM

BARK,F A THARAR-VIKOR #9 & 48 T 8 463045

HR] DAAR UL b S B 2 G A 1 A 2L A

M

42 ETFVIKORZEWHEERESESTMER
ﬂ%%‘“hﬁ%%‘aﬁ%é& SIS A AN OE | B 2

AEUARR A AT B L A s A A AR B A0 G A W
P X
(005 12 1 02 1 05]
01 3 15 05 2 1
015 45 2 08 3 LS5

0.2 7 2.5 1 5 2
0.09 253 096 022 1.12 0.88
X={0.04 1.66 1.05 034 126 1.07
0.19 385 141 047 1.18 0.83
0.11 2.01 0.85 0.38 0.82 0.58
0.07 3.18 1.27 0.53 135 1.23
0 0 0 0 0 0
L 0.5 7 3 3 5 4

400 3 0 W R X AT TG e 4 A Ak B 3
IH—1b S5 B RS X
(0.9 0.8286 0.6667 09333 0.8  0.875 ]
08 05714 05 08333 06 075
07 03571 03333 07333 04  0.625
0.6 0  0.1667 06667 0 0.5
0.82 0.6386 0.68 09267 0776 0.78
X'={092 07629 0.65 08867 0.748 0.7325
062 045 053 08433 0.764 0.7925
0.78 07129 0.7167 0.8733 0.836 0.855
0.86 0.5457 05767 0.8233 0.73 0.6925
1 1 1 1 1 1
L0 0 0 0 0 0 |
AR 8 (16) X5 X7 FEAT A 2 AL i 45
MEZ:

[0.2665 0.0925 0.0839 0.1421 0.159 0.1012]
02369 0.0638 0.0629 0.1269 0.1193 0.0867
02073 0.0399 0.0419 0.1117 0.0795 0.0723
0.1777 0 02097 0.1015 0 0.05738
02428 0.0711 0.0855 0.1411 0.1543 0.0902
Z=102724 0.0851 0.0818 0.135 0.1487 0.0847
0.1836 0.0502 0.0667 0.1284 0.1519 0.0916
0231 0.0796 0.0902 0.133 0.1662 0.0988
02546 0.0609 0.0725 0.1254 0.1451 0.0801
02961 0.1116 0.1258 0.1523 0.1988 0.1156

0 0 0 0 0 0 ]

AR (17) ~ 3 (19) SR A4 e RALHEAR AL 4
S, I/ MEA RS R FNZEG(H Q0 TR AR Ik
3PN o HH iR R AL AR 2 Al e /MBS A K

Z T R 8 = 0.5, IO e R AR R
42

S A/ MEA RS R, R SE L2
®3 BERBFHITEAR

Tab.3 Power quality evaluation results

Bzt S, R, Q;
I, TR ARRE 0.1550 0.0419 0.148 3
T, M4 9 AR A 0.303 7 0.079 5 0.286 1
I, IV 4540 FBR1E 0.447 6 0.1193 0.4252
IV, VG BRE 0.642 1 0.198 8 0.656 8
W e 1 0.2150 0.053 3 0.197 8
W gk 2 0.192 4 0.050 1 0.180 8
W A 0.3277 0.1125 0.3539
WS 0.201 4 0.065 1 0.2107
W R 5 0.2615 0.053 7 0.221 4
IEFRAR A 0 0 0
LA i 1 0.296 0 1
HR A% 3 W LA 2 FL R 0 i 25 B A A L IX.
[B], 415 4 7%
x4 HERESSTHERXE
Tab.4  Power quality comprehensive assessment level range
CENTIADN /i
1 I I v \Y

X[a]  <0.148 3
MR 3 T 45 I 5 3% 4 W FL BB I 45 %
ﬁﬁﬁ#ﬂElEﬂ 3 L RE B i 2E A PEA 4
LA TPARL T 35102250 17 s, Pl 4 %m%
S%mo

<0.2861 <0.4252 <0.6568 0.656 8

®5 HERBITHERMESHN

Tab.5 Comparative analysis of power quality evaluation results
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