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Tab.1 Gas dissolved in oil of 110 kV

power transformer

Be p/(mL-L™")

H, CH €O €O, GH, GH,
1 153 574 416 17364 615 209
2 165 579 432 16813 614 210
3 80 500 324 14656 571 19.1
4 182 632 473 20024 725 227
5 186 634 479 19508 726  23.0
6 190 654 498 20888 769 234
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Tab.2 Contrast between GM(1,1) modeling and DGM(1,1) modeling

H, CH,4

R L

CO, C,H, GH,

p'/(mL-17") &/ %p'/(mL-17") /% p'/(mL-1.") /% p'/(mL-1.") /% p'/(mL-1.") /% p'/(mL-L7") &/ %

GM(1,1) 15.30 0 57.40 0 41.60 0 17364 0 61.50 0 20.90 0
DGM(1,1) 1530 0 57.40 0 41.60 0 17364 0 61.50 0 20.90 0
5 GM(1,1) 12.63 2345 5411 655 3820 11,57 15744 636 5863 451 2000 4.76
DGM(1,1) 1334 19.15 5433  6.17 3865 10.53 15838 580 58.81 422 2004 4.57
3 GM(1,1) 1425 78.13 57.00 14.00 41.03 26.64 17005 1630 6320 10.68 2093  9.58
DGM(1,1) 1461 82.63 57.10 1420 4124 2728 17052 1635 6331 10.88  20.95 9.69
. GM(1,1) 16.07 1170 60.05 498 4408 681 18366 828 6814 601 2191 348
DGM(1,1) 1599 12.14 6001 505 4401 696 18359 831 6815 600 2191 348
s GM(1,1) 1812 258 6325 024 4734 117 19836 168 7346 1.8 2293 030
DGM(1,1) 1750 591 63.08 050 4696 196 19766 132 7336 1.05 2290 043
SEH GM(1,1) 23.17 5.15 9.24 6.52 4.48 3.62
W2 DGM(1,1) 23.97 5.18 9.35 6.35 4.43 3.63
GM(1,1) kB FR% 0.12 0.05 0.07 0.08 0.08 0.05
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Tab.3 Contrast of predictions between

GM(1,1) and DGM(1,1)

Sk GM(1,1) DGM(1,1)
KM g/ (Ll &/%  -a  p/(mL-L')  &/%
H, 2043 696  0.12 19.16 0.31
CH, 66.63  1.88  0.05 66.30 1.38
co 50.85 211 007 50.10 0.60
€O, 21424 257 008 212810 0.88
CH, 7920 299 008 78.97 2.69
CH, 2401 261 005 23.95 2.35
T p" Ry SRR BE T  — 0 S R B,
3 4

R R GM (1, 1) B /R, B
AR 76 A 5 HBO 2 31 3% 2 T =G L 2 Bk Kol 45 351 0
S RA AT BEE &R RGN B R 25
WG HAA Y kR RER /N A AT UE R
IR R RS R 2

DGM (1, 1)BEAY RN GM (1, 1) 45578 (1) F A5 4L B 2
—RERY R I T R0 A AR R /N TR kY 4R B
A A BB RS RS BE AR 2, DM (1, 1) B 7Y
J= GM(1, DRI s o T GM (1, 1) AL Fti
A DA IO = 30 3 2 0 Y B2 Bk BK |, TR T BE A 4K
i v TR B AT U AR E M BT DLt 9 RE
R GM (1, 1)

SE k.

[1] DUVAL M. New techniques for dissolved gas-in-oil analysis[]J].
Electrical Insulation Magazine,2003,19(2):6- 15.

[2] Bk, BT, B 2. GRA J7 1578248 R 23 i 12 i v i) 107 FH AT 5%
[J]. w1 A3k ,2003,23(4) .64 - 66.
SONG Bin,YU Ping,LUO Yun-bai. Application study on fault
diagnosis of transformer by gray relational analysis[J]. Electric
Power Automation Equipment,2003,23(4):64 - 66.

[3] DUVAL M,DUKARM ] J. Improving the IEC table for transfor-

mer failure diagnosis with knowledge extraction neural networks

[J]. Power Delivery,2005,20(4):2509-2516.

REWE INART, B 4. BT T RE R R S M s Uk
Sy B AR TR AR B RS WTITSE (). H I HUPL TR 241, 2005,
25(20):162-166.

XIONG Hao,SUN Cai-xin, LIAO Rui-jin. Study on kernel-based

possibilistic clustering and dissolved gas analysis for fault

~

diagnosis of power transformer[J]. Proceedings of the CSEE,
2005,25(20):162 - 166.
[5] EAHTC, Bg A BRAAR, 55 3T I (5 43T 1 258 F 25 il I A 28
T J5 3k ()], HPRR =244 ,2005,28(7) :34 - 37.
WANG You-yuan,LIAO Rui-jin,CHEN Wei-gen,et al. Online
fault predicting method based on dissolved gas analysis for
transformer[ ] ]. Journal of Chongqing University,2005,28 (7):
34-37.
(6] 2=/ e, O gy vk SR (M), dbnt @ 5 20E At
2005.
[7] WANG You-yuan,LIAO Rui-jin,SUN Cai-xin,et al. A GA-based
grey prediction model for predicting the gas-in-oil concentrations
in oil-filled transformer[C] //Conference Record of the 2004 IEEE
International Symposium on Electrical Insulation. Indianapolis,
USA . IEEE,2004 .74 -77.
W )R B GM (1, 1) A5 K (o T AT AR s A AL B
[J]. &4 TR 598 2005,25(1):93-99.
XIE Nai-ming,LIU Si-feng. Discrete GM(1,1) and mechanism of
grey forecasting model[ ] ]. Systems Engineering Theory & Prac-
tice,2005,25(1):93-99.
(9] RRMG ek | By A IR FR 25 1l Hh i ik AR o 48 U 4
AR, W1 A3k ,2004,24(11):90-93.
CHENG Peng,TONG Lai-sheng, WU Guang-ning,et al. Technical
achievements of on-line monitoring of dissolved gas in trans-
former oil[J ]. Electric Power Automation Equipment,2004,24(11):
90-93.
[10] #e8Zs. AR M P SRS W SR A (M ], dbst. b
HL 7 A, 2005.

—
o0
[}

(EEmE, 5K

TEEE N

FhW A (1981-),% R MA LR L FFRF @
o #4755 30 (E-mail : sun.liping@163.com) ;

WL R(1971-), B, & RAEA 8l 4k HE B
A H R 5

Prediction of gas dissolved in transformer oil
using discrete grey model

SUN Li-ping, YANG Jiang-tian
(School of Mechanical , Electronic and Control Engineering,

Beijing Jiaotong University, Beijing 100044, China)

Abstract: Dissolved gas analysis is widely used to detect incipient faults in oil-filled power equip-

ments. The modified grey model is introduced to predict the gas dissolved in oil of power trans-

formers. The relationship between the grey model (GM(1,1) model) and the discrete grey model

(DGM(1,1) model) is analyzed,and their prediction precisions and stabilities are discussed. The

gas-in-oil concentration of a power transformer is predicted using the GM(1,1) model and the
DGM (1,1) model respectively. Results show that,the transform of the GM (1,1) model from

discrete form to continuous form makes the model unstable,and the prediction precision decreases

along with the increase of the development coefficient. The DGM(1,1) model,as the precise form of

the GM(1,1) model,has better precise and stability , with which it is suggested to replace the

GM(1,1) model in gas-in-oil prediction.
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