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Table 3 Subjective weight of line characteristic factors
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Table 4 The voltage sag severity index evaluation
results of the proposed method

e S U
T8 Ssarrioo  Sasmr Sawragn Swpst S

A, 14.700  0.065 0.520 1.700  0.144
A, 21.246  0.031 0.464 0 0.168
Ay 14.425  0.030  0.508  0.600  0.100
Ay 10.138  0.032  0.538  0.500  0.053
As 9.040  0.019 0.475 0 0.011
Ag 16.820 0.034 0422 0.700  0.115
Ay 16.170  0.435 1.785 5.600  0.737
Ag 10.410  0.029  0.520 0.600  0.052
Aq 11.940  0.107 0.798
Ay, 18.830  0.058 0.536 1.600  0.192

22.000 0.446
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Table 5 Voltage sag severity index actual value of
each monitoring node

%‘)ﬁ SSAFHI‘)O SASEI Sa\'erage SMDSI Se,!
A 13 0067 053  1.80 0.144
4, 24 0.028 0416 0 0.158
Ay 14 0032 0591 090 0.120
Ay 11 0.027 0448  0.80  0.060

As 8 0.017  0.480 0 0.012
Ag 19 0.042  0.392 0.60 0.130
A 14 0.469 1.966 10.10  0.875
Ag 11 0.027  0.469 0.50 0.056
Ay 11 0.102  0.747 11.40  0.414

Ay 20 0.050  0.449 1.10 0.167
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Fig.5 Comparison of comprehensive voltage
sag severity at each node
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Table 6 The voltage sag severity index evaluation
results of case 1 and case 2

TRl Rl B2 XHIIE kR4S
A, 0.241 0.071 0.144 0.144
A, 0.153 0.153 0.168 0.158
Aj 0.146 0.204 0.106 0.120
Ay 0.089 0.200 0.053 0.060
As 0.132 0.212 0.011 0.012
Ag 0.136 0.031 0.115 0.130
Ay 0.827 0.739 0.737 0.875
Ag 0.190 0.264 0.052 0.056
Aqy 0.438 0.569 0.446 0.414
A 0.164 0.292 0.192 0.167
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Voltage sag severity evaluation based on multiple line characteristic factors fusion
XU Fangwei, HE Dong, GUO Kai, LONG Chenrui
(College of Electrical Engineering, Sichuan University , Chengdu 610065, China)

Abstract : The existing methods for evaluating voltage sag severity do not sufficiently consider the effect of the multiple line
characteristic factors on the line failure probability, which leads to a large error in the evaluation results. Therefore, an
evaluation method for voltage sag severity based on multiple line characteristic factors fusion is proposed. Firstly,based on line
historical fault data,the influence degree of multiple line characteristic factors on line fault which employ association rules to
quantify is researched. Secondly,by improving the D-S evidence theory to fuse multiple line characteristic factors, an accurate
line annual failure probability model is established ,and the voltage sag severity of nodes by introducing maximum entropy into
the method of fault positions are obtained. Finally, a comprehensive voltage sag severity index considering both voltage sag
severity of power grid side and tolerance characteristics of sensitive equipment on the user side is proposed to evaluate node
voltage sag severity. Based on the actual power quality monitoring data for validation and comparison with the evaluation cases
that do not fully consider the line characteristic factors, the results show that the proposed method can effectively improve the
accuracy of voltage sag severity evaluation.

Keywords : voltage sag;voltage sag severity;line characteristic factors ;association rules ;improving the D-S evidence theory ;line

annual failure probability ;sensitive equipment
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