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Health condition assessment method of a distribution station using a group
decision-making difference conflict resolution mechanism

LUO Kun', GAO Wei"*, HONG Cui'
(1. College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China; 2. Fujian Province

University Engineering Research Center of Smart Distribution Grid Equipment, Fuzhou 350108, China)

Abstract: To tackle the absence of health assessment mechanisms and the irrational maintenance cycles at distribution
stations, a comprehensive evaluation method is introduced, integrating a conflict resolution mechanism for group
decision-making differences. First, the method sets up an indicator system and an expert evaluation framework, featuring
a novel binary conflict measurement function to quantify overarching conflicts. Subsequently, expert correction factors
are devised using metrics like falseness, credibility, and usability of expert evaluations to enhance the D-S evidence theory.
This adjustment facilitates the weighting of evaluation indicators through the aggregation of various expert opinions. Also,
an improved GRA-TOPSIS model is established, integrating grey relational and distance closeness to yield a
comprehensive closeness, improving TOPSIS’s one-sided criteria. Finally, this approach calculates the overall closeness
between each station’s evaluation value and the ideal solution, accurately reflecting its health status. Experimental analysis
reveals that this method effectively reconciles conflicts, differences, and uncertainties in expert evaluations, offering more
precise and sensible assessment outcomes, thus providing valuable guidance for maintenance decision-making.
This work is supported by the Natural Science Foundation of Fujian Province (No. 2021J01633).
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Fig. 1 Fish bone diagram of distribution station index system
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Fig. 2 A theoretical flow chart of proposed method
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Table 2 Evaluation sequence for each evaluation dimension
VAN YRS LHK1 LxK2 X3 LXK 4
—RBE {([3A4LD) {(3,0.6),(4,04) {51} HCNVE
SUEE (231D {(1,0.7),(2,03)F {21} {(2,04), (3,0.6)}
AR {2311 {(1,03),(2,0.7)} {31} {(1,0.6),(2,0.4)}
IEEAE {(3A4LD) {3,03), (4,07} {(@,D} {40}
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Table 3 Evaluation sequence of primary equipment

— R EX1 EX2 EX3 LXK 4

€ {2310} {2,02),3.0.8)}  {G.1)} {40}
@ {2310} {2,0.6),3.04}  {G.1) {G.1}
GE {BALD}  {3,03),2,07}  {(4.1) {5, 1)}
13 {(3ALD}  {3,03),4.0.7}  {(41)} {4, 1)}

x4 REETEFYIR
Table 4 Evaluation sequence of secondary equipment
S T 3 LxK2 Lx3 LK 4
ey {[3.4LD}F  {(2,03),(3,0.7)}  {G,1)} {41}
) {([23LDF {(3,0.6), (4,04} {B.D} {(2,04),3,0.6)}
€y {121 {(1,03), (2,07} {41} {41}
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Table 5 Evaluation sequence of power quality
AR BRI £X2 EX3 EXK 4
e {3410} {3G.04),(40.6)} {(5.1)} {(4.0.4),(5,0.6)}
€y {1210} {(2,0.7),(3,03)}  {B.D} 12D}
28 {2310} {3,0.7),(4,0.3)}  {(2.1)} {G.D}
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Table 6 Evaluation sequence of environmental safety
HExe X1 ExR2 EX3 x4
€ {([2.31,1)} {@.D} {4.D} {3}
n {2310} {(2,05).3,05} {41} {(2,04).,3.0.6)}
ey {4510} {(4,0.6),(504)} {51} {([4.51.D)}
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Fig. 5 Calculation results of various conflict measurement methods
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Table A1 Sample data of distribution station indicators
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