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New gray prediction parameter model and its application
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Abstract: Based upon the gray system theory, the new mode of gray forecasting model for electrical insulation fault diag-
nosis and its application were studied. Firstly the new mode of gray forecasting with first-order fitting parameter suited for elec-
trical insulation fault diagnosis was established. And then the modeling process for the new mode was presented. Finally the
method was presented which was processing original data by means of the effect of weakening operator and the first-order expo-
nent flatness operation, and then re-constructing background value, and according to the field example examination, the result

shows that such method is feasibility and validity .
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1 3|5 (Introduction)
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(New gray forecast model with one order fit-

ness parameter)

2.1 GMI(1, 1)# R K& B B& (Modeling idea of
GM(1, 1))
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Fig 1 Modeling idea of gray system

2.2 FEBEKFIEBENRBEFINSGE

(Method of creating exponential increasing se-

quence from non-exponential increasing sequence)
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2.3 GM(1,1) ¥ J|{E 09 ¥ Bt 7 7% (Improving
method of GM(1,1) background value)
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2.4 REBFHMER GM(1,1)89FH#E R (New model
of gray prediction model GM(1, 1))
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3 FEXELL DGA A RIS TEE

BB R 9 57 A (Application of new model
in transformer fault prediction using DGA as
eigenvalue)
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Table 1 Content of gas dissolving in oil

<

H, CH, GH, GH, GH,
1993.08.15 35.8 61.6 27.5 95.5 O
1993.09.23 59.7 74.1 30.4 100 O
1993.10.27 116 183 69.7 307 1.47
1993.11.27 220 294 166 514 2.15
1993.12.20 292 325 196 598 3.78

LA Hy, ROTRHN S 1300 BA B A Ty s -
O B 93.08.15 F 93.12.20 i 5 MR IS g4,

A

|
X0 () = (X0 (1), x00)(2) ... x(@0(5))
(35.8,59.7,116,220,292).

QO REX(FERHETHERERIFF

X(m)(n), Bp
X(OO)(n) — X(m)(l),X(m)(Z),“',X(m)(S)) —
(142.86,160.70,203.75,256.00,292.00) .

@ B1 KB FREENSEN « BRER
EHRESEHN B, Hae,p€[0,1], 23T Ik
T BN o HSBNEINEREE (BK
2 0.01) , BUEL AL B B/MHXHR 20 92 B o B
SR, WA TRy B PR AR R

@ B FBRITE, B % o = 1.0,8 = 0.50BFFT
BER R RERD, B AL, = 0.
0043. T A GM(1, 1) ERIHT @R KN IR ZE N
A min2 = 0.0574, GM(1, 1) RSN b3 B MU B Y
B/MEXT IR 2R 0.0520(ZHH B = 0.48 ), tn
*2.

£ 2 H BR¥EEZArF R BB
Table 2 Comparing of H, original value with other
simulating values

FiGE 35.8 59.7 116 220 292
FILE T EE 142.86 160.70 203.75 256.00 292.00
A HEEE 142.86 160.81 203.81 258.32 290.82
GM(1,1) #IH 35.80 69.17 123.94 222.08 297.29
CM + HREME 35.80 68.69 122.68 219.10 292.81

£ 3 CH, R¥AEE BA 7 ik gtk
Table 3 Comparing of CH, original value with other
simulating values

BiaE 61.6 74.1 116 220 292

PCE FALHME  188.10 209.18 203.75 256.00 292.00
AT EMERIE  188.10 209.37 203.81 258.32 290.82
eM(1,1) Bl 61.60 110.59 123.94 222.08 297.29
CM + HREMHE 61.60 105.56 122.68 219.10 292.81

& 4 HHg R¥GAEL B4 k69 BBULEL
Table 4 Comparing of H,Hg original value with other
simulating values

RiGE 27.5 304 69.7 166 196

FCE FAEE 92.20 102.98 133.93 181.00 196.00
A HEEIME 92.20 102.98 133.90 173.85 198.09
CM(1,1) Biftlf 27.50 38.38 75.64 149.08 209.30
CM + FRMEMHE 27.50 37.29 72.37 140.46 195.69

£ 5 CH, BRiihL &4 F ke B
Table S Comparing of C,H, original value with other
simulating values

FisE 95.5 100 307 514 598

LB PR 324.64 362.83 471.50 556.00 598.00
A F LA 324.64 362.45 461.75 555.93 609.99
CM(1,1) Bi{IfH 95.50 177.65 301.09 510.30 664.34
CM + BREME 95.50 168.10 279.11 463.44 597.17

£ 6 CH, RIGEE BAr 4 ke BLAL LI
Table 6 Comparing of C;H, original value with other

simulating values ;
FrRE 0 0 1.47 2.15 3.78
BUETLAEE 0 0 2.753 2.965 3.780 ;
AXFEERLE 0 0 2.753 3.456 3.777 ;|
GM(1,1) BHIE 0 0 1.470 3.178 3.281
CM + BRIEBE O 0 1.470 3.188 3.227

&, k7.

nE3-6.

W EREERBH, B PR SEEN 4

AT w BB ERE
Table 7 Prediction value of gas dissolving in oil
—SHM AT =SSN UM

Hy/H-L-1  327.41 368.61 414,98  467.19
CH,/vL-L-' 362.75 393.20 426.20 461.97
CHy/ML-L~! 225,71  257.19 293.05 333.91
GH,/ML-L-' 669.32 734.41 805.84  884.21
CH,/tL-L™!  4.13 4.51 4.93 5.39
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4 453K iE (Conclusions)

D) E—RKEESPKATIER GM(1, D
b b EERIERBES S HIE FERE#T
1 RIEHFREE , BYE S ERTE0E, A& K
B Tl T AR R 4 R MRS T B K G T
BRI

2) ARESEPERELED | KIEFER
T B FE BB oA B R A B 5 R A
B, AT T ERZ s B e, v IR 18 B
NEERE ER T RIS E .

3) MAEIEE R B, LA 25 T I R
ST (DGA) FIFIE R, A THSR IR SHEZK
REZE K T R R MBS R,
FIBEAT T RIS, T B LA T A E B P & K i K,
WEEZH R T H k.

£ 2% 3Lk (References) :

(1] KB, A 30 350 P SR G 43 LUERI SR AR 1)
BHATEES W ST ()] B THRAR %M ,1998,1(13):51 - 54.
(ZHANG Mingliu, SUN Caixin. Study on fault diagnosis of trans-
former DGA method with fuzzy multi-criteria analysis [J]. Trans on
China Electrotechnical Society,1998,13(1):51 -54.)

(2] BBE.HAH,FZR,.%5. W0 T EHFREREN—FKEX
BREE BT R 5 (1] P EBHLT B4 ,2001,21(10) : 106
- 109.

( ZHENG Haiping, SUN Caixin, LI Jian, et al. A model and method
of degree of grey incidence analysis on transformer fault diagnosis
[(J]. Proceedings of the CSEE, 2001,21(10):106 - 109.)

(3] XREE. KERLGIM] . Jb5 B T kAL, 1985.

(DENG Julong. Grey System [M]. Beijing: National Defense and
Industry Press, 1985.)

(4] B8, BXHF, EEEH, S KARERBRAMAIM]. 4t
PR, 1999.

(LIU Sifeng, GUO Tianbang, DANG Yaoguo, et al. Theory of
Grey System and Its Application [M]. Beijing: Science Press,
1999.)

(5] #AH. 0,88, %5 £ T ROTEREE SIS HE
BB g R Wr ik (1] MR ,2002,26 (7):24 - 29.
(SUN Caixin, LI Jian, ZHENG Haiping, et al. A new method of
fault insulation diagnosis in power transformer based on degree of area
incidence analysis [J]. Power System Technology ,2002,26 (7):24
-29.)

(6] ZFE&, A, HHER,F. 2T RAREIFHFTEME HEE

HBEZHBZHRIPIF ()], 8 THAR¥H, 2002, 17(4):80 -
83.
(LI Jian, SUN Caixin, CHEN Weigen, et al. Study on fault diagno-
sis of insulation of oil-immersed transformer based on grey cluster the-
ory [J]. Trans on China Electrotechnical Society, 2002, 17(4):80
-83.)

[7] LIU Sifeng, LIN Yi. An Introduction to Grey System: Foundations,
Methodology’ s and Applications [M]. Slippery Rock: IIGSS Aca-
demic Publisher, 1998.

Y& @A

WAH (1994 —),. B, BRAEEHE, BLESH, BHR¥E
ERS¥IIFNABR REESE THFERETHEALRT
FEKPNFIREELEANESREER AN ERBELHEAR
B3

BHR (1956 —), &, BERA¥EIHRE, HRATH KR
4% B SR & ER N R 2 K5 AR , E-mail: bi _ weimin @ ct-
gpc. com. cn;

B iR1973 ). B, BERK¥EEEHRE, HRT A KT
BHEZ UM E5RESEEAR ;

BE& (1963 —).B, BERXKKEHE. AR HEEXR,
BARHERLM IR R ;

BRI (1967 —), B, B K¥RBE . HRF N e EH
R, BBREER UM RARSHRER .

(558 796 1)

(11] FBHE.FEXREFEFEIM] AR B Tk H R,
1988.
(X Yugeng. Introduction on Dynamic Large-Scale Systems [ M] .
Beijing: National Defense Industry Press, 1983.)

Y& B A
RiEB (1977 —), 35,2000 FREREAETRARKBE L%

G, A FERFRETBRBURT L AR E , IANBIBRHRE
LA H] 5 ¥R, E-mail : huangzy0l @ mails. tsinghua . edu. cn;

EREW (1977 —), 55,2001 SEHEFM N RRBEL ¥4,
B HERFABURBOEE L HRE, FRANBIEHBEL S 4
5Bk,

e


http://www.cqvip.com

