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Evaluation of power quality performance based on rough set and evidence theory
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Technology Co., Ltd., Beijing 100093, China)

Abstract: One of the core objectives of power system operation is to provide high-quality energy, the quality indicators of
power system operation are mainly reflected by power quality. In order to assess the power quality objectively and
effectively, a comprehensive evaluation method of high-quality network operation based on rough set and evidence theory
is proposed. The method applies rough set theory to define the decision-making strength and expansion rules and uses the
decision-making table to obtain the basic probability assignment of evidence theory, which make the result of probability
assignment more objective. And then by applying the fusion rules of evidence theory to integrate the various indicators of
power quality, the pros and cons of ordering from each power quality evaluations can be obtained to achieve a
comprehensive evaluation of power quality. The examples show that the results of power quality evaluation are more
objective and rational by using this method. So it can prove the correctness and superiority of this method.
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evaluation
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Fig. 1 Power quality evaluation index system
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Fig. 2 Theory process of rough set and evidence theory
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Table 1 Classification assessment of power quality
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Table 2 Power quality data at the nodes

oy v ZAIA s ZENES
W% /% P/ % WEh/% Wi 2E/%
1 1.248 0.673 1.080 2.076
2 1.536 0.699 1213 2.206
3 1.459 0.776 1.224 2.318
4 1.622 0.863 1.378 2.477
5 1.584 0.762 1.262 2231
6 2.016 0.779 1.455 3.138
7 2.850 1.162 2.542 5.233
8 1.832 0.883 1.428 3.194
9 3214 1.244 3.117 5.978
10 3.183 1.152 2.982 5.862
11 2.984 1.089 2.534 5.028
12 1.633 0.733 1.458 2.534
13 2.452 0.864 1.983 3.281
14 3.051 1.182 2.861 5.564
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Table 3 Decision-making list

U C G C3 Cy D
1 0 0 0 0 .
2 0 0 0 0 .
3 0 0 0 0 a
4 0 0 0 0 a
5 0 0 0 0 a
6 1 0 0 1 a
7 2 2 2 2 a
8 1 1 1 1 a
9 2 2 2 2 a
10 2 2 2 2 .
1 2 2 2 2 .
12 0 0 0 0 .
13 1 0 1 0 .
14 2 2 2 2 .
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Table 4 Basic probability evaluate of power quality indices

Rl Ci G G Cy
1 0.414 0.408 0.513 0.488
2 0.432 0.413 0.510 0.468
3 0.424 0.435 0.481 0.457
4 0.430 0.402 0.487 0.457
5 0.432 0.433 0.493 0.481
6 0.316 0.402 0.405 0.346
7 0.267 0.312 0.233 0.234
8 0.312 0.390 0.410 0.373
9 0.215 0.214 0.203 0.209
10 0.233 0.212 0.227 0.202
11 0.232 0.227 0.219 0.229
12 0.410 0.388 0.411 0.404
13 0.315 0.312 0.304 0.320
14 0.228 0.214 0.225 0.215
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Table 5 Basic probability evaluate of power quality indices

and evaluation after the fusion

i G RS
1 0.862 |
2 0.841 |
3 0.825 |
4 0.813 |
5 0.826 |
6 0.738 11
7 0.514 I
8 0.743 11
9 0.475 I
10 0.482 I
11 0.530 I
12 0.793 11
13 0.698 11
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