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Tab.1 Grade standards of harmonic voltage (110 kV) %
e gy o B AR R 3K 5K 7K 9 K 11K 13 %
(%) (%) (=3) (%) (=5) (%) ()
1 0.2 0.08 0.08 0.08 0.08 0.08 0.08
2 0.6 0.23 0.23 0.23 0.23 0.23 0.23
3 1.0 0.39 0.39 0.39 0.39 0.39 0.39
4 1.4 0.54 0.54 0.54 0.54 0.54 0.54
5 1.8 0.70 0.70 0.70 0.70 0.70 0.70
6 2.4 0.93 0.93 0.93 0.93 0.93 0.93
7 3.2 1.24 1.24 1.24 1.24 1.24 1.24
8 4.0 1.55 1.55 1.55 1.55 1.55 1.55
9 >4.8 >1.86 >1.86 >1.86 >1.86 >1.86 >1.86
R2 WM REKBENRESE
Tab.2 Measurement data of harmonic voltage in the monitoring point %
A5 H S A A 3 5, 7 9 & 1% 13 %
A 2.71 1.12 1.24 0.63 0.87 0.93 0.96
B 1.19 0.36 0.62 0.57 0.42 0.28 0.44
C 0.58 0.22 0.14 0.26 0.23 0.28 0.17
D 0.93 0.34 0.45 0.29 0.44 0.14 0.35
E 0.78 0.40 0.36 0.25 0.17 0.32 0.21
F 1.08 0.32 0.25 0.28 0.35 0.50 0.59
G 1.90 0.58 1.02 0.62 0.46 0.73 0.79
®3 THIHABFBEETHER
Tab.3 Evaluation outcome of harmonic voltage in the substation A
A ZE L v 1 W Wk N 3 i e {3 IR R CRE PRI
RIE%R 6 0.828 4 0.918 8 0.858 8 0.760 5 0.841 6
WAL T 0.688 9 0.861 8 0.783 6 0.638 8 0.743 3
B=IERS 0.626 9 0.827 4 0.700 9 0.600 5 0.688 9
x4 THHBRERBETFGHER
Tab.4 Evaluation outcome of harmonic voltage in the substation
7R H vl A B C D E F G
AL F R 6 3 2 3 2 3 5
GAERE S 0.841 6 0.855 4 0.916 0 0.8850 0.8510 0.845 1 0.847 1
AR AFEH 7 4 1 2 3 2 4
ZEHITE S 0.743 3 0.835 6 0.770 5 0.777 6 0.8299 0.744 8 0.767 1
BEIER 5 2 3 4 1 4 6
S E S 0.688 9 0.687 3 0.672 7 0.721 2 0.620 2 0.760 6 0.719 6
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Application of Fuzzy Similarity Selection and Proximity on Grid Power
Harmonic Comprehensive Evaluation

CHEN Gen-yong', CHAI Peng-fei' , Guo Yao-fen’, FANG Xiang’, Qie Sheng-li*

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou, 450001, China; 2. Yuzhou Power Supply Company,
Yuzhou 461670, China; 3. Ruyang County Power Supply Bureau, Ruyang 471200, China ;4. Xuchang County Electrical Industrial
Company, Xuchang 461100, China)

Abstract: In order to analyze regional power grid harmonic pollution situation,a method of fuzzy similarity se-
lection and proximity on grid power harmonic comprehensive evaluation was proposed. Firstly, the index se-
quences between the evaluation object and the known object were compared and analyzed. Then the proximity
indicators were used to evaluate the results, which were combined with fuzzy nearness and grey relational anal-
ysis, and the membership of assessment object for the optimal level and next level was acquired to analyze the
purpose of the harmonic pollution situation. This method is simple and involves less calculation. Besides, the
scalability of indicators is good. It is suitable for power quality analysis system to assessment harmonic uni-
formly, and can achieve intelligent management.

Key words: fuzzy similarity selection; grading evaluation criteria; proximity; optimal level



