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Abstract: On the basis of the fuzzy mathematics theory and the evidence theory. an assessment model of bushing con-
dition of transformers is proposed in this paper. Firstly. the hierarchical evaluation index system is constructed from
the perspectives of qualitative and quantitative, which is based on experimental data and also considering the inspec-
tion tour program. Then, considering the shortages of single weighting in transformer condition assessment, this
paper introduces a method to obtain the optimal weight. The subjective and objective factors are combined through
solving the minimum deviation optimal function. Meanwhile, for the fuzziness and uncertainty of index information,
the original reliability allocation of state variables are calculated and updated by adopting the fuzzy evaluation method.
And then the modified evidence sources and combination rules are utilized to evaluate the bushing condition level.
Finally, the results of case study show that this method is accurate and effective.
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Figure 1 Power transformer bushing evaluation

index system

2 PPAE IR AR ACE B E

H T 2% J2 UK A6 b S IR 19 B2 12 R AT B AN AR
(], A IH 98 bR AR (L 9 B S 2 5 Bk 2 B 5 0 O
PR PR SCHE . AR 48 b AUEE B9 D7 YR T 2
VLA T AR 2 A i R R BEOET L R
LA 75 0 € O 156 vk 0 B 450, He v, 2 UL
ROEMA e R 20 W A R/, S B A i o
WA 5 5 T I oty M ah 18] A 10 2R 5 728 e R Wl 7 i
PRACHE  (H TG vk R SR 5 1) S B 2 36 RS 0L
PR . BT B — WA D7 2k 9 =y R L SCRRC7-8 1R A
{7 AL AR AL SR FEIMA R BUAE 22 98 1 5 L
AN 5 SCHRL9 IR FH AL BB 2 2 A (E A7 A
oy W5 B I A S8 73 728 AR B X LA I Af £
SRR RAE . BT RTI IR) R G2 SCOR AR A T P e A
57 32 B WA 9 /0 D 22 BRI I DA SR 010 i A A
R DU B B AL RAL AL
2.1 FEVUNEMITE

TE78 TR AR S VAL rb o R W 00 A 2R B0 A AR 4
MR B e 52 22 95 Y T IR BE 80 /IN N O R 22 1% SO
SCHIRLS T8 Al A B0 oK i 5 8 48 b 1) 20
FUHE 1Ak AN PR I 5 0 S ASCEE ) T ol i 9 A8 =
IIHTIE KRB E AT .

BRI 2 043 BT i (FAHP) 2 38 2o 78 2 W 53 7 15
G T ARERY] — S5O [ T A 2 AY L Bl T OT I AR
SE RS0 S VBT REL 4 I A7 A 7 3 O 1P i 1) ke s o 214 T
JEA VA T B AR . 1ZSGE S R AR TR R
A TR AR AL AT 23 o b AR ) R L A O R T
L A W R I 194 = 00 ke o - i 7 2 S R i A 1) 2 0L



132 i 7 Bl

B

Eid PN 2 Eitd 2020 4 1 A

E
WHE FAHP (02 5, e 2@ R4 )2
T TR I E R, R PR CE — K
BHRHZE 1 Ay 0. 1~0. 9 FRIFERE .,
(7‘11 rl”\
R= : : : @D)
\rnl r)
R BEMARE S

Table 1 Fuzzy measure meaning
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Figure 2 Index membership function distribution
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Table 2 Grade boundary of evaluation index in bushing
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Table 3 Power transformer bushing evaluation index data
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Table 4 Index weight and its confidence coefficient

IR bR EURE O FUANE RANE O EFEERLN

X W W, w a

Xn 0.567 0. 350 0. 449 1..000
X1 0. 107 0.239 0.179 0. 399
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Table 5 Basic probability assignment of each index
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Table 6 Comparison of results based on different methods

Bz & AL

EEFEA Yot P3RS
PRzl TOPSISH
FEA 1 IEH# E#H E# EH
BEA 2 EE EE EE T
FEA 3 S i JeTE FH

KT EERBEEETFHERS EFRF AL
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