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Fig.1 Knowledge cloud package and organization of
power quality
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Fig.2 Collaborative assessment service framework of
multi-dimensional knowledge cloud
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Table 2 Antecedent cloud model of power quality
evaluation indices
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Table 4 Measured data of power quality

e

L b/% by/Ma bs/% bi/% bs/%  bg bi/% by by

3.212 0.0922 1.72 1.33
6.680 0.1562 4.28 1.53

1 0.473 0.7963 0.83 0.833 0.832
2

3 4.350 0.1180 2.67 1.95
4

5

0.847 0.1589 1.36 0.762 0.713
0.634 0.5153 1.35 0.796 0.864
0.826 0.5856 1.74 0.740 0.684
0.828 0.4863 1.83 0.764 0.783

5.330 0.1787 3.36 1.37
4.220 0.1892 4.57 1.58
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Table 5 Weights of evaluation indices of monitoring point 3
- B
il
R e b, b, by b, bs be b, by by
A 0.090 6 0.144 8 0.086 5 0.1306 0.070 9 0.100 6 0.100 6 0.120 6 0.154 8
W 0.083 6 0.1591 0.067 1 0.176 6 0.065 4 0.078 4 0.086 3 0.136 6 0.146 9
LG 0.087 5 0.1511 0.078 0 0.1507 0.068 6 0.090 9 0.094 3 0.127 6 0.1513
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Fig.6 Evaluation results of power quality

cloud of monitoring point 3
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Table 6 Comparison of evaluation results

; CEN: A pipne 201
s ES
=Y SCERES] Scik[6] SCHR8] SCHk[9]

1 2.0008 2% 24 2.0445%% 2% 2 %%
2 39388 4% 4 4% 44 4% 425
3 3.0063 3% 35 3% 3% 3%
4 39520 4% 44  3.4615%% 4% 49
5 39824 4% 49 4% 425 44
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Knowledge cloud evaluation service model and method for

power quality of complex power grid
YIN Yanchao, WU Renjie, CHANG Binlei
(Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology , Kunming 650500, China)

Abstract ;: Aming at the influence of the spatial-temporal dynamic characteristics of complex power grid on the evalua-
tion of power quality, a collaborative evaluation service framework based on the spatial-temporal multi-dimensional
knowledge cloud is established and a multi-dimensional and multi-rule based cloud evaluation method for power
quality is proposed. The spatial-temporal characteristics of power quality level evaluation at different monitoring
points and different monitoring periods is analyzed, and the knowledge cloud of each power quality index is estab-
lished including three numerical characteristics of expectation, entropy and hyper entropy, and the collaborative eva-
luation service framework of multi-dimensional knowledge cloud is built. The antecedent cloud model and consequent
cloud model of power quality comprehensive evaluation are built and the rules and algorithm of the multi-dimensional
and multi-rule based cloud evaluation are proposed, based on which the distribution of uncertain mapping
relationship between each evaluation index and quality level is analyzed in the range space and certainty space,and
the mapping transformation of power quality comprehensive evaluation from quantitative inputs to dynamic reasoning
then to quantitative outputs is realized. The cloud evaluation functional components of power quality are developped.
The feasibility and effectiveness of the proposed evaluation framework and method are verified by case study.

Key words ; complex power grid ; power quality ; cloud evaluation ; spatial-temporal dynamic characteristics ; knowledge

cloud ; evaluation service



