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Comprehensive evaluation method of node voltage sag severity based on
TOPSIS model and combination weights

YANG Jiali', XU Yonghai’
(1. State Grid Lanzhou Electric Power Supply Company, Lanzhou 730300, China; 2. State Key Laboratory Electrical
Power System with Renewable Energy Sources (North China Electric Power University), Beijing 102206, China)

Abstract: This paper proposes a comprehensive evaluation method of node voltage sag severity based on combination
weights and TOPSIS model. The SARFI, average temporarily reduced energy index ASEI and sag severity index SSI are
regarded as elements to establish the set of attributes. Entropy weight method and coefficient of variation method are used
to calculate combination weights of indexes and the voltage sag severity comprehensive evaluation method based on
TOPSIS model is established. The sags severity is determined by comparing size of the relative approximate degree of
various nodes distance from the positive ideal solution of TOPSIS model. The model is used to assess the grid voltage sag
for a certain city. Model assessment results and the index evaluation results are compared from the aspect of the node
classification. The results show that the model can highlight the consistency of index evaluation results and reduce the
difference, and the results are objective, accurate and more realistic.
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Table 1 Calculation results of index for each monitoring point

A R SARFIy ASEI SSI
1 10 0.058 0.081
2 2 0.036 0.012
3 7 0.181 0.137
4 7 0.068 0.111
5 1 0.015 0.005
6 2 0.014 0.008
7 6 0.204 0.132
8 17 0.104 0.247
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Table 2 Each index weight calculation result

ARAEGLZ B 25t R Bk AERE
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SSI 0.3065 0.3550 0.3308
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Table 3 Weighted distance between each monitoring node and

sb 2 (18) ff e AH AL

the positive and negative ideal solutions and relative

approximation degree of each monitoring node

Y A c’ (o R
1 0.222 0.382 0.633
2 0.046 0.540 0.921
3 0.382 0.252 0.397
4 0.213 0.372 0.636
5 0.002 0.579 0.997
6 0.020 0.568 0.966
7 0.410 0.268 0.395
8 0.487 0.188 0.279
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Table 4 Program ranking results under various evaluation
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Fig. 2 Grading results of each monitoring node in different ways
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