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Research on risk assessment technology based on Markov state evaluation model for power
transformer and entropy-weighted fuzzy comprehensive evaluation

ZHANG Hua', WEI Bengang?, LI Kejun®, LIANG Yongliang®
(1. School of Electrical Engineering, Chongqing University, Chongqing 400044, China; 2. Electric Power Technical Research
Institute, SMEPC, Shanghai 200437, China; 3. School of Electric Engineering, Shandong University, Jinan 250061, China)

Abstract: To build an effective assessment method for the risk of electric power transformers, the full condition model of
transformer based on condition-based maintenance (CBM) and Markov Process is established, considering the complexity
and uncertainty of transformer fault. The research method of classified index is used for confirming the severity of
transformer defects. Combined with the calculation model for subcomponent fault frequency, entropy-weighted fuzzy
method is adopted to quantify the serious degree. Based on the above research the assessment matrix is established. Then
a new assessment method for the risk of electric power transformers is given. The simulation program is compiled, and a
case is analyzed by the risk assessment technology. The calculation result concludes the risk value and maintenance
strategy. Empirical results show that the approach proposed is available and effective.

Key words: power transformer; Markov Process; entropy-weighted fuzzy comprehensive evaluation; risk assessment;

maintenance strategy; fault frequency

0 33

A a2 U RGN s B o, Hagtr)
FEME HERARBIWM D RGN L AaF0E, K P 1
P NERWIRFRINE R R Sa i S e N T KT P U B
Ko L RAIRES RS TARAE E SO0 M 22 w35
MBI T, H T B I R DAL A A 2
IRANTTIE . DRI e A B Sems 1 Bk 1t 4%
ARG, RH BB XA BT RGUSAT IR
DKLl R e e PEdR b, N2 A2 s NS B0

MR PREE 2 . IR 2%, H T A MRS RS 14
AEATHE I LR FEAR I RS DAL 9k, g5
DN P AR ROR F A2 s RS AL A2
JRUJG: DA 78 Fs 28 KUK i A6 1 S0 12,
WIRZ R AE AT T TAE, (HIFARRITF K
PSR IS SRS R Sl 5 | AR AL, RIS, Ak
BRSPS ARSI BRI 7L 7 H .
TR SR A DRI T R AT R AR RS, (A
THEAR R R, ERATRE IR 5 I AT e/ G Y
BT SE R o AN SO FE T IR ] i . A



® B

WA LR PR FURZS AL 1B B (122 s 45 MRS A ¢
et fift R T B N RS IR A TRV
FAE A ET X PEAN SR A e, SCBL T AR A g 2R %
WS VEA BRI A ST HIA, RIS BU Ta) py 23t
DX AR s A5 70 FRALIEA AR DL IR AR DA o SIS 4511
W, % JVERHMER . AR, T e
B RIBe it TRk AR, 5 RB AR A% P S e A
20t b (1 AU PPA B L 10T ) S

1 ETREREMNTEERD RAKRETIE
H1RE

1.1 ZERREERD /RARRZSITERE

LR R R TR GE T (R R A B A LI
R, REMSRUFHLEA W B R AR RBAN R AT 5
R RNANII] L S B X VAR B2 RTIE 18 G SO = ] R
IREFAL 25— MeRS R R GBI P18 e
Ko BUGICAZYE, win Bla Y /R w] Rt Rk
GRS

AR B 5 r X 2 ] A ) A L s A RS A
5 Y U0, £t 2 RS BRI AT TR Hed T R H
(iR A, R S R A RS AR IE SO 12 s 2 4
S, WA 1 PR,
ARV — EHIEAT

A%t
Vg | B
CHRrtE

Bt
Lol
S
U HIE | 4 ket
Yo R
L IR
A R

———
REBETRE T

1 TEFETEE

Fig. 1 Full condition model of transformer
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Fig. 2 Markov condition shifting diagram of transformer
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Table 3 Risk assessment matrix for part of transformer
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Table 7 Planned outage failure rate and repair rate
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Table 5 Failure rates of transformer under unplanned outage
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