20134 5 A
348 BIM

MM KEEHR(TER)

Journal of Zhengzhou University ( Engineering Science)

May 2013
Vol.34 No.3

XHARES:1671 -6833(2013)03 - 0010 - 04

BRHMBERGHENSER EEEERFaiTF PN

mWHE, Bat', £, #

ES 9 35

(LMK S TR%E, WEg BM 450001;2. R BB AF, Wi BR 454350)

i B ATRBFFEHEAREGSENR  ZA LN EEBHEABAF AN LEZHN AAZHEEH
HAGER KT EREaETRALES, FATARMER S Mk sit ¥ EF kE Az
FEABHABAFFHARET RETHNESRGEARAGER, FFTTHREHRE FHELERL

O RA KRR E L

KRR : MMERSH R R E B EQR R, LHTES  FHHA

RESES: TM42] NEEEER: A

0 3

REE 2T RN KB THREL,
B, 7 28 s 4% T BE 2 HH B 4% A 7 2 A e e e R A
K. EERFMIFHERMNERALBZITRENE
MEERRLAE AEREMEERNETES
RAFATREIERE", BT EEROR&H
AR, GUEARN A RS, (R &R TIE
HEEHNBETRE, EREHAFER, KBEBHE
Praugs. ARk T A ZERRSIFHENT A
R AR AR T R AR R
ERTHAEMIPHOFRALR . BLR,EF
BIESEFaRANSEORMER 28 BT
PRI R EESBAITM T R RIS IE , R FE
WEREFERIT. EENEESBAEERE
AT HETEREG S AR IAMER , XTEHE
WA AT S AT 1 AR L R PR R A T A TR AR
REARF MR FRE T SR EWHE,
RETHERE, SHTXHE I EESRRHKEAR
% fw ) B

1 WHAEMEXRS

1.1 BEMEXRSHENRRE

FE 2 W B ) B R g o ) B P 42 R SN 2
woatrE By EEA B EREMNEE -2
RS BRI FEE —BRRZA.

i]

K AR 2012 - 12 -01; 61T B #5:2013 -01 - 14

ESWA -MEEHFT ARPEEE (2011A470011)

doi:10.3969/j. issn. 1671 - 6833.2013. 03. 003

(1) R FBER 2 K 50 AT 35 B 75 U R UAR B 35
B H R B H MR RE, BAAR EA 5 R I E T
T PREE 2 i, ) b 46 B W] BB HH BER W R — Bi
RIS, b R AT — B R 18 3 LA B
E,MKTHMKEEMTIER.

Q) EEMER o EFREAAMTHE—%
RBUBRAUE , B T HAUH 18 T ) Wi 58 B o % B
—TTRREENE, BEEARRTTEREER, #
T 7 BE v 1 S5 R SE PR L.

1.2 BMERS WA

(DBRE m(m=2) &K, RE=4FE %
Xt | IR AR j AT ERRE KA AR N
mR 1R SAREEBLE, ZAREERA R
BT .5 T AW LB ER A EH T RIEAEE
P —Bi"

*x1 =ZREEFER
Tab.1 The sheet of three-scale method

sy iz itig iR S5HE v
WIEE RIS EE R HEE
W f; 1 0.5 0

BREA L RWHEERIINI [0,
[ RAR G R E RN

Ef, = Zf;/m. (1)
ML IR AR RERE F = (f) ... T HIIL

TEEB - HMAE (1956 - ), & , LHITFMA BMREHE . 8L, TENFRNRRESIT S AR T HRKHESHR

T4k ,E-mail ; zdyanglixi@ zzu. edu. cn.



B3 IR , & N2 R A AT B 0 O X LA 28 I 2% 5 o A o B9 B 11
X ) ANEEBHARAZATR
1, 0.75<Ef;<1; -
f,=10.5, 0.25<Ef;<0.75; (2) 2.1 WfhERGERMRI
0,  O<Ef;<0.25. KE(R AR EHBHERXRME) (DL/T

()BMEXRER F = (f) .. B ER
—HIERE R = (1), SoXF F HATHATRA:

r, = zn:f‘.,‘,i =1,2,-,n. (3)
RIGHAITMITER , ERITE ry:
ro=t 4.5, (4)

Y n

GYMAMTh—ERNBERNERNE. %
KB RBAFETENN(AELTEFUES
#):

I, = z"‘r,.j—O.S,i=l,2,---,n. (5)
RERBUERE R PAEX AL TENEM.
Zli =n(n-1)/2, (6)
O & VA 48 A5 BT X A E (E R
w, =1/Y 1 =2L/(n(n-1)), (7)
BB ER RN

W(O) =(w1’w27"'7wn)T' (8)
()RR o, =r,/r, ¥ R BN E R RER
A= (a’ij)nxn'

(5) AV, = W FE R 45 1E (3 0 s AR 1E,
FARY,,, =AV, RHZENENFERNEY,,,,
et HE/RV,, WEFEH V... |l ..

(O)FE Vil = 1 Vill. <e(e HHBH
BE) A | Ve, ||  ERBRFFAEE AL, WV, .,
HTA— A EEEERENTFEERRONE

&

W = V:+l =
Vk+l,l Vk+l,2 Vk+l,n '
n Y n ’ > . (9)
Z Vlu-l,i 2 Vk+l,i 2 Vk+l,i
EHAWREEEKR, WK
% =[ Vk+1,1 an,z Vk+l.n ]T
LIV Ve e T Vea

Y& %7 940 46 1) B, K AT AR

Bt E BRI ELGE T ZHERN
WHER,E A B E TIHAXRRANER,
T T WA B & A

536—1996) v i) L 5E FIAH KL BE B R SCAR 9838,
3 o % 7R 2% 7= A R R R o B A A, 1 TR B
BEHEERHMKXBAEGHEARBHEAR,
B TRERESGEMAERERMA 1R

BWE | mHE | TOHER | HiRE
: : E ﬁﬁﬁﬂﬁ@ﬁﬂn
B,
e
| wme | mmwaEE |
| B | mREHe |
Mot & K e
Bl | &
KE ®E WA H e
& & ASE e
L Witk diskes
I
% g IR s
BRI s
EEARFIHI oo
FERE o
‘:‘éﬁ%ﬁﬁ{ﬁcﬂ
RS BT
—| pERga | EFIRw |

\—( Hpmp LH B TR on

1 ZAFHEERER

Fig.1 The comprehensive evaluation index system
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Improvement of Fuzzy Analytic Hierarchy Process and Its
Application in Transformer Life Evaluation

YANG Li-xi', CAI Hong-fei', REN Jia-yin®, SUN Heng’, GUO Chen-guang’

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Xiuwu Power Supply Company, Xi-
uwu 454350, China)

Abstract; In order to make the evaluation index weight more reasonable, and achieve the reasonable predic-
tion of the remaining life of the power transformers, this paper used three — scale method to construct judgment
matrix , and combined the line normalization method with eigenvector method to achieve the improvement of the
fuzzy analytic hierarchy process. This method is applied to the transformer remaining life assessment model,
has improved the objectivity and rationality of the judgment matrix, and enriches the basis for this assessment,
the results of the assessment are more accurate and have the practical guiding significance.

Key words: fuzzy analytic hierarchy process;three scales method; eigenvector method; power transformer;

life prediction



