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Transformer condition assessment based on entropy fuzzy matter-element
and principal component analysis

WU Yi', ZHU Haibing', ZHOU Zhicheng?, LI Xiaojian®, XIONG Hao', YANG Zhichao®, CUI Yu'
(1. State Grid Jiangsu Electric Power Company, Nanjing 210024, China; 2. Jiangsu Electric Power Research Institute,
Nanjing 211103, China; 3. Jiangsu Collaborative Innovation Center of Smart Distribution Network,
Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Aiming at the problem of the transformer condition assessment of each index in the uncertainty, fuzziness and
too many transformer on-line monitoring state information, this paper puts forward a new method of transformer
condition assessment based on entropy fuzzy matter-element and principal component analysis. Citing the information
entropy which reflects value of the data itself to compute the weight coefficient of index, setting up the model of entropy
fuzzy matter-element, and employing principal component analysis method to extract the main components in the
information data which effectively solves the difficulty of weight allocation and on-line monitoring state quantity too
much. Finally, combined with examples, the validity and practicability of the method is verified.

Key words: transformer; entropy; fuzzy matter-element model; principal component analysis; condition assessment
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Table 3 Data of gases dissolved in transformer oil analysis
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CO, H CHy CHy CHy CyHg
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Table 4 Data of insulating oil test
REIH 2001 4£ 2002 £
WK cs 16 mg/L 21 mg/L
WA co 1.57% 2.41%
M ¢ 52kV 48 kV
JH PO B ey 0.27 mg/L 0.32 mg/L
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Table 5 Data of electrical test
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Table 7 Result of condition evaluation

e K1{H R
AR 0.1176 HE
EACE TR s -0.2255 S
LS 0.414 6 R
J1 Rl 0.0162 R
(5) Eouo i

N BE 25§ v BT b I VR AE KB T B PR 2%
R BEXT 2 YK B IPE ZORRS S R4 1 )
AR e i, (RBUR AR R AL
/e e B % P | B I A TR N €
TouHbE, & 9 gl AdE EookERE, & 10
e Al e

& 8 MR SIA D tEURE £ T e
Table 8 Component matrix of gases dissolved in

transformer oil data

R H =
1 2
CO -0914 0.396
CO, -0.906 0.166
H 0.817 0.561
CHy 0.227 -0.888
CyH, -0.589 0.586
CyHy 0.781 0.505
CyHg 0.950 0218
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Table 9 Component matrix of insulating oil test data

R H =
1 2
kg -0.613 -0.741
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Table 10 Component matrix of electrical test data
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