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Power system state estimation combined with fuzzy comprehensive evaluation and decision-making

HUANG Zhichao, XIE Xia, WANG Bin
(Department of Electrical Engineering, Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: In power system state estimation, the accuracy of different type measurements will excert a great impact on the
state estimation results, and thus to determine the weight of the measurement is particularly important. Based on the
weighted least squares method, this paper proposes a weighted least squares method that the weight of measurements is
determined by the Analytic Hierarchy Process (AHP). The AHP method decomposes the power system state estimation
into the minimum square of the difference between the measurements and estimated values(target), different types of
measurement value (guideline) and relative accuracy of each type measurement (scheme), and based on which qualitative
and quantitative analysis is conducted. Experimental results of IEEE 14-bus system show that using the proposed method

the state estimation values of the power system can be estimated effectively. Through comparing the proposed method
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with basic weighted least squares method the effectiveness and applicability of the proposed algorithm are validated.
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Table 1 Judgment scale matrix and its meaning
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Table 2 Mean random consistency index R/ values of 1-9

order judgment matrix
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Table 3 Relative importance of each index judgment matrix A
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error of IEEE 30-bus system

K AGHET =AREEMPG 7L T
g, MWK 4 0 LLEH, AHP RS THRD TR

0 A IWLS%W»HE OAHP{
[ 4 [EEE30ZZt T m fBEHR A A S iHERI XS EE
Fig. 4 Comparison of voltage phase angle estimation
error of IEEE 30-bus system

U PG TP 4 i 22 IX U] AHP 35 A A
PR -

R4 WIAREME T ARIMERE LR

Table 4 Performance comparison of two different estimation methods
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