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Substation automation equipment maintenance priority decision based on hesitation fuzzy matrix

PENG Xi', WANG Jiawen®, LI Zhenwen®, CUI Zhuo', YANG Xu*, ZHONG Ming’, LI Long’
(1. State Grid Hunan Maintenance Co., Changsha 410000, China; 2. College of Electrical and Information Engineering,

Hunan University, Changsha 410000, China; 3. State Grid Hunan Electric Power Co., Ltd., Changsha 410000, China;
4. State Grid Beijing Electric Power Comprehensive Energy Service Co., Ltd., Beijing 100000, China;
5. State Grid Changde Power Supply Co., Changde 415000, China)

Abstract: The maintenance priority decision is the basis of establishing the maintenance plan and optimizing the effect of
maintenance under the condition where the maintenance condition is limited. Based on the comprehensive consideration of
economy of maintenance and reliability of operation, the priority decision index set is constructed. The quantitative methods
of each indicator are proposed to quantitatively evaluate the maintenance cost and operational risk of maintenance task. On
this basis, an index weight determination model based on the correlation between indicators is introduced. Combining index
weight determination model with the hesitant fuzzy matrix reflecting the fuzzy opinions of decision makers, it can solve the
fuzziness and real-time problem of determination for index weight. Finally, the effectiveness of the proposed method is
verified by a comparison of examples. This method can provide decision-making basis for scheduling personnel to
reasonably arrange the maintenance plan.
This work is supported by National Natural Science Foundation of China (No. 51722701).
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Fig. 1 Flow chart of hesitant fuzzy decision method
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Fig. 2 Set of priority decision indicators
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Table 1 Specification value of priority decision indicator

s RENmU, AN, Mg U, KBBHETERE U, WU, MRk U, RBRR U, CREUH U
4 1.00 0.63 1.00 1.00 0.30 0.44 0.18 0.25
v, 0.66 1.00 0.70 0.67 0.16 1.00 0.82 0.50
Vi 0.14 0.50 0.33 0.20 0.37 0.65 1.00 1.00
V, 0.89 0.35 0.5 0.38 1.00 0.79 0.30 0.75

R 2 IRBARWIR R FE P
Table 2 Hesitant fuzzy decision matrix
Kfz fabrdk
% U, U, U, U, U U, U, Us
v {0.80, 0.85, 105.0.55. 0,60} {0.70, 0.70, {0.90, 0.95, {0.25, 0.30, {0.40, 0.45, {0.15, 0.20, {0.25,0.25,
0.90} 0.80} 0.95} 0.35} 0.50} 0.25} 0.25}
v, {0.60, 0.65, {0.70, 0.70, {0.60, 0.60, {0.70, 0.75, {0.15, 0.20, {0.80, 0.85, {0.75, 0.80, {0.55,0.55,
0.70} 0.80} 0.65} 0.75} 0.25} 0.90} 0.85} 0.60}
v {0.15,0.15, {0.35, 0.40, {0.15, 0.20, {0.25, 0.30, {0.35, 0.40, {0.60, 0.65, {0.80, 0.85, {0.90, 0.95,
0.20} 0.40} 0.25} 0.35} 0.45} 0.70} 0.90} 0.95}
v, {0.80, 0.85, {0.20, 0.25, {0.30, 0.40, {0.40, 0.45, {0.80, 0.85, {0.75, 0.80, {0.25, 0.30, {0.75, 0.80,
0.85} 0.30} 0.40} 0.50} 0.90} 0.80} 0.35} 0.85}
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Table 3 Comprehensive score and prioritization of
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