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Transformer condition assessment based on A.J.Klee method and extension hierarchy
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(1. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230000, China;
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Abstract: Accurate assessment of the power transformer condition is a basis for reasonable maintenance strategies, and is
of great significance for smart grid development. Aiming at the transformer complex fault mechanism and the difficulty of
objective assessment, a method of transformer condition assessment based on A.J.Klee method and extension hierarchy is
proposed, which transforms transformer multi-parameter synthetic evaluation into single-object decision. First, the hierarchical
index system is established, and the condition grade is divided. The weight of the index is calculated by A.J.Klee method.
The comprehensive evaluation level is determined by the extension hierarchy, and the results are compared with the Fuzzy
Analytic Hierarchy Process (FAHP). The feasibility of the method applied to the evaluation of transformer status is
verified by an example, which provides a new assessment strategy for transformer insulation condition maintenance.
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Table 1 Hierarchical indices system of transformer assessment
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Fig. 1 Flow chart of power transformer condition assessment
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Table 2 Test data of transformer status parameters

ks I ME VR SEME
H, & /(uL/L) 6.1 150 140
CH,4 %5 H/(uL/L) 8.7 100 18.5
CoH, & H/(uL/L) 0 5 0
CoH, & E/(uL/L)) 4.8 50 7.3
CaHg F5/(uL/L) 2.3 65 47
CO AR /(% /) 0 100 12
CO, FNT = Ik Z /(% /) 0 200 31
WP E A= Y% 1 3 1.6
i 7K S/ (mg/L) 35 25 12.1
i 4 i /kV 58 35 55
BRI HL A 0.01 0.1 0.02
BRI HUH/MQ 1 000 100 1 000
At R EL 25 15 2.03
BT &/ (mg/L) 0 0.2 0.05
AR L 1000 250 900
AR BEA/(10°Q - m ) 60 5 55
JRTIA LR /PC 30 500 72
A A% 0.5 4 1.7
LY LLLE N % 0.17 0.8 0.9
2 2 F BRI L 2 1.3 1.61
LU A EIE 2/ % 1 5 72
L2 VLB H 2/ % 1 4 15
SRR BHGTYIE 22/ % 1 3 47
FP P R R IR/ PA 0.02 1 0.07
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Table 3 Weight of winding fault index level status

parameters with A.J.Klee method
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GG R B D TYIME 22 0.362 3
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Table 4 Weight of factor level status parameters

with A.J Klee method
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Table 5 Correlation degree of winding fault index

level with extension hierarchy
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Table 6 Correlation degree of factor level and object

level with extension hierarchy
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Table 7 Rating scale of transformer condition assessment
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Table 8 Weight of winding fault index level status

parameters by fuzzy AHP
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Table 9 Results of factor level by fuzzy AHP
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