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Fig.1 Flowchart of oil-immersed power transformer
insulation state evaluation
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Fig.2 Hierarchical structure of oil-immersed power
transformer insulation state evaluation

2 ETHNEBEXENBZRESEN

AR % R 2 56 A0 B 37 592 s B0 X A T
AR TEATIEAY, SCHH R IBUBAUZ K 53 B i i
TR S BE , BAR AL IR E 3 R o

SEFALZ W53 1 2k A EE 40 FiE A2 IR 40 7
PR FER, ZRRBGEE IE, X ERZE P& AR AR
WEHTHE, HAETERER MK BZ RS0
TR — R RE AR A5 A 2 W R 4 PF 4 [ 5 3
IR ASHEM AR . HWR, X8 bRk 17 15— 1k Ak
PRI B B AN 5, AR A 1 AR X2
FAREAT B SE S . Fdo, R 4L R 7

414
- W
. R

B3 ETHNERSTEHNESE
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and analytic hierarchy process
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Table 1 Values for R, under different matrix orders
MR R HENE R
3 0.58 7 1.32
4 0.90 8 1.41
5 1.12 9 1.45
6 1.24 10 1.49
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Table 2 Encoding for indexes corresponding
to hierarchical structure
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Table 3 Consistency indexes of matrix U and X

Ak G Cr
U 0.0033  0.006 3
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Table 4 Weight allocation based on
analytic hierarchy process
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Table 5 Value range for indexes
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Table 6 Corresponding relationship between value
of K and insulation condition of transformers
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Table 7 Basic information of the transformers

S8 A B C D
LR R/ kV 500 500 500 500
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Table 8 Monitoring data for transformers

BN A B C D
H,/(uL-L7") 18.80  37.88 4231  13.15
CO/(pL-L™") 558.34 193.59 198.80 282.21
CO,/(pL-L") 1375.09 887.58 933.36 460.08
CH,/(uL-L7") 6.42 17.65 1754  3.03
CoHy/ (pL-L7h) 0.68 1695 1637  0.22
CyHg/ (pL-L7h) 0.85 430 429 026
CoHy/(pl-L7h) 0.85 0.10 0.17 0
B/ (Ll 7.95 39 38.37  3.51

fEH BRI R/ % 3.40 1.90 -0.54  3.87
EH CO PSR/ % 102.77 -4.24 090  15.48

/T 26 20 25 16
[P EHS 80 96 68 76
TE - BB BRI AT ST 4143 05 97545 o
1.8
= BERA
Ler == B #HB
14} = REHC
- — B ELRD
g
Sloy
Lost

0.6
0.4

02 me
0
o

J
=
—
=
==
F—
=

B4 TERESERLA-HEHEEE
Fig.4 Normalized value for indexes of transformers
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Table 9 Comparison of insulation condition of
transformers under different methods
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transformer under different methods
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Insulation condition evaluation of oil-immersed transformer

based on entropy weight hierarchy method
LI Bo, ZHANG Wengqian, LIU Wei, CUI Dezhi, JIANG Jun, ZHANG Chaohai
(Nanjing University of Aeronautics and Astronautics ( Jiangsu Key Laboratory of
New Energy Generation and Power Conversion) ,Nanjing 211106, China)

Abstract:In order to evaluate the insulation condition of oil-immersed transformers effectively, a weight allocation method
considering expert experience and degradation state is proposed in this paper. Firstly, a hierarchical structure for insulation
condition evaluation is built based on dissolved gas in oil,ambient temperature and defect information, and subjective weights is
assigned to each index based on expert experience. Then,the method of combined weight is adopted to introduce entropy weight
into the weight allocation of index layer, thus weights of the index layer are dynamically adjusted to reflect the differences in the
individual operation process while retaining expert experience for the criterion layer. Furthermore, the transformer insulation
state is subdivided into five states from common four to realize more accurate perception of insulation state. Finally,case study
of four 500 kV transformers shows that the method proposed can effectively identify normal transformers and discriminate
abnormal transformers compared with the method based only on objective or subjective weight, which verifies the rationality of
the method.
Keywords : insulation condition; analytic hierarchy process; entropy weight method ; weight combination ; differentiation evalua-

tion ;oil-immersed transformer
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