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Application of fuzzy and evidence theory in power transformers condition assessment
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(1. State Grid Shanxi Electric Power Company, Taiyuan 030001, China; 2. State Grid Electric Power Research Institute,
Wuhan 430074, China)

Abstract: Power equipment condition assessment is the premise and foundation of power system condition-based maintenance. A
power transformer condition assessment method based on fuzzy and evidence theory for 500 kV oil-immersed power transformers is
proposed. Some representative parameters in preventive test are chosen as the condition assessment indexes, and all of these indexes
are normalized according to ex-factory value and off-limit value. The membership to different condition assessment level of the
assessment indexes is determined by fuzzy evaluating method. All the assessment indexes are divided into three sub-evidences, which
are DGA, oil test and electrical test. Set information composition of these sub-evidences based on evidence theory, and then the
power transformers condition assessment are determined by the information composition results. The effectiveness of the transformer
condition assessment model is verified by example analysis of 500 kV power transformer parameters. The assessment model is clear
and does’t need a lot of historical data, which offers a new way for power transformer condition assessment.
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Table 1 Condition assessment indexes of power transformers
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Table 2 Normalized threshold of condition assessment indexes

BRAEELTS X0 X1
VRS E/(UL/L) 50 150
SR EE/(UL/L) 30 150
LW HE/(WL/L) 0 5

A% 0 2
i 2 U kv 70 50
M K 53 (mg/L) 0 15

RS /(mg/L) 0 4
BT /% 0 2
LeANBY% 0 0.6

WAk TR 2 15

BRI H L A 0 0.1
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Fig. 1 Power transformers condition assessment model
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Fig. 2 Membership to different condition assessment
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Table 3 Power transformers preventive test data

ERIE/TEIN BRI DA
SRS E/(UL/L) 70.1
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Table 4 Belief function values of sub-evidences before modified

AR )
S1 S2 S3 S4
1 0.154 8 0.2929 0.509 5 0.012 8
2 0.1979 0.169 5 0.562 5 0.070 1
3 0.086 0 0.227 4 0.5175 0.169 1
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Table 5 Belief function values of sub-evidences after modified
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1 0.1000  0.1393 0.2636 04586  0.0115
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3 0.1700  0.0714 0.188 7 04296  0.1403
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Table 6 Belief function values after evidence combination
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Table 7 Statistical of evaluation results pre-and

post evidence composition
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