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Key Parameters Extraction and Condition Evaluation of Transformer

Based on Factor Analysis and D-S Evidence Theory
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Abstract: Condition evaluation is an important basis for operation, repair and maintenance of transformer.
However, the redundancy and great number of evaluation parameters bring difficulty. In this paper, the
demand and present researches on condition evaluation of transformer are analyzed, and a multi-level
comprehensive fuzzy evaluation model is constructed on the basis of key evaluation parameters system and
D-S evidence theory. Firstly, a system of key evaluation parameters is exiracted by using factor analysis
method. Then, analytic hierarchy process(AHP) is applied to obtain the optimal weight of each parameter,
and results of each evaluation layer are computed based on their membership functions. Finally, taking the
results of project layers as inputs, fusion evaluation decision is made based on D-S evidence theory.
Analysis of an example shows that the proposed evaluation model can effectively and reasonably evaluate
transformer condition.
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Table 1 Key parameter selection
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Table 2 Key parameter selection criterion system of

state performance and manual inspection
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Table 3 Criterion matrix of basic

parameters on state performance
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Table 4 Key parameters on state performance
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Table 5 Key parameters on manual inspection
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Table 9 Data of utility value and membership degree

for state performance

S f v v, Vs vy
X, 0.440 0 0.000 0.8536 0.146 4
X, 0.560 0 0.743 0.2570  0.000 0
X; 0.725 0 1.000 0.000 0 0.000 0
X4 0.280 0 0.000 02700 0.7300
Xs 0.640 0 0.800 0.200 0 0.000 O
Xe 0.545 0 0.380 0.620 0 0.000 O
X 0.565 0 0.460 0.540 0  0.000 0
Xy 0.325 0 0.000 0.6250 03750
Xo 0.470 0 0.330 0.670 0 0.000 O
X 0.186 0 0.000 0.000 0 1.000 O
X 0.572 0 0.462 0.5380  0.000 0
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Table 10 Result of fuzzy evaluation

ZIKMK vy vy Vs Vy
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Table 11 Reliability interval of each evidence

Bel(A),PIA)

IEYE m(®)
v V) V3 Vy

0.000 0 02889 0.5310 0.080 1
A, 0.100 0

0.100 0 0.3889 0.6310 0.180 1

0.0241 0.1999 02399 0.000 0
A, 0.536 0

0.560 1 0.7360 0.7759 0.536 0

0.000 0 0.1077 0.0823 0.000 0
As 0.808 0
0.808 0 09177 0.8924 0.808 0

0.0000 03426 0.6574 0.000 0
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0.0433 03860 0.700 8 0.043 3
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Table 12 Result of traditional threshold points method
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Table 13 Reliability interval of each evidence

BelA),PIA)

IEYE m(O)
141 1243 14} Vy
0.560 0 0.389 5 0.000 0 0.000 0
A, 0.100 0
0.660 0 0.4895 0.1000 0.100 0
0.3738 0.239 1 0.000 0 0.000 0
A, 0.175 0
0.548 8 04141 0.1750 0.1750
0.158 8 0.094 9 0.000 0 0.000 0
As 0.701 2

0.860 0 0.796 1 0.701 2 0.701 2
0.684 3 0.3157 0.000 0 0.000 0
0.704 8 0.3362 0.0205 0.020 5
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