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ABSTRACT: There are obvious difference between the
evaluation modes of power quality and the judgment of their
advantage or disadvantage in the viewpoint of power
consumers and experts. Considering consumer demand and
expert knowledge, a new method to comprehensively evaluate
power quality is proposed. Firstly, the evaluations on
advantages or disadvantages of indices of all monitoring points
are described by language evaluation and expert grading
respectively; then taking evaluation information as the
evidence, the evidence

synthesis is performed by

Dempster-Shafer theory to determine the evaluation
information on each monitoring point from consumers and
experts and to determine the weight of individual, the conflict
degree is used to calculate the weight of individual by which
the weight of each individual is updated, meanwhile the
weights of different groups are taken into account; finally the
Dempster-Shafer theory is used again to determine the power
quality grades of all monitoring points. The proposed method
not only can incarnate different requirements of consumers for
power quality, but also can reflect experts’ knowledge, so it can
incarnate the evaluation opinions of the majority. Simulation

results verify the effectiveness of the proposed method.

KEY WORDS: electricity market; power quality; expert
knowledge; customer requirement; Dempster-Shafer theory
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Fig. 1 The hierarchy structure of linguistic evaluation
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Fig. 1 Flowchart of power quality evaluation
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Tab. 2 Weight of single quality index
to customers and experts
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Fig. 2 Weight compared among each individual
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Tab. 3 Evaluation information of different experts to the field data of power quality from observation points
5% £X1 LX2 LX3 LXK 4

A B C D E A B D E A B C D E A B C D E
BN 72 85 8 8 8 8 8 84 8 8 8 8 8 80 80 8 8 78 70 72 75
HL s g 22 75 60 72 65 72 77 62 70 68 70 73 58 70 63 70 76 60 74 66 70
FL T 3 75 65 61 75 68 77 64 62 76 66 72 63 60 72 66 76 64 60 76 69
AT A 90 8 68 78 60 91 8 67 77 62 8 80 66 76 59 90 8 68 77 61
R 80 62 70 67 65 8 61 71 68 66 8 60 69 65 63 8L 63 72 69 68
H I b 85 80 65 8 70 8 8 66 8 72 8 78 61 8 68 84 78 63 81 71
15 HL I (1] 92 90 9 90 92 92 91 94 90 93 91 90 92 90 91 8 80 8 80 85
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Tab.4 Comparison of the evaluation results
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