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R1=C2H2/C2H4, R2=CH4/H2, R3=C2H4/C2H6
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Ratios of 

characteristic gases
Codes of range ratios

R1 R2 R3
<0.1 0 1 0

0.1 -1.0 1 0 0
1.0-3.0 1 2 1
> 3.0 2 2 2

fault
Code

characteristic  fault type Related Code

0 No Fault 0 0 0
1 Low temp. thermal fault < 150 0 0 1
2 Low temp. thermal fault < 300 0 2 0
3 Medium temp. thermal fault 300-700C 0 2 1
4 High temp. thermal fault > 700C 0 2 2
5 Low energy partial discharges 0 1 0
6 High energy partial discharges 1 1 0
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Sugeno .:
If  x  is  A1  and  y  is  B1  then  f1 = p1x + q1y + r1
If  x  is  A2  and  y  is  B2  then  f2 = p2x + q2y + r2
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IEC599 1 2 1
IEC60599 2 1 1
NBR7274 1 1 1
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Duval 0 1 1

.
:

.

MATLAB
ANFIS

 .

1 ) Partial Discharge
2 ) Discharge
3 ) Thermal Fault 

ANFIS
.

) (.

.
) (

 ( ) (
ANFIS) (

IEC599
IEC60599
NBR7274

Rogers
Dornenburg

Duval

 % .

) (

.

.
 %

.
:

ANFIS

DGA

 .

99--7713861386



 .
)

(%
  .

:
[1]   IEC, “ IEC 599 Interpretation of the Analysis of Gases in 

Transformers and other Oil- Filled Electrical Equipment in 
Service”, International Electrotechnical Commission, 
Geneva, Switzerland, 1978. 

[2]    Z.hang, “Artificial Intelligent Application in the Diagnosis      
of Power Transformer Incipient fault”, PhD Thesis, 
University of Virginia , 2000 . 

[3]  K.F.Thang and R.K.Aggarwal, D.G.Esp ,“Statistical and 
Neural Network Analysis of Dissolved Gases in Power 
Transformer” IEEE  Dielectric Materials, Measurement and 
Applications, pp324-329, 2000. 

[4] Li Honglei and Xiao Dengming “Wavelet ANN Based 
Transformer Fault Diagnosis using gas-in-oilanalysis” IEEE 
Properties and Applications of Dielectric Materials ,vol.1, 
pp147-150,2000

[5]  Wan Yat How and Marzuki Khalid ,“ Transformer Fault 
Diagnosis using Fuzzy Logic Interpretation”, University 
Teknologi  Malaysia.

[6]   Q.Su and C.Mi “A fuzzy Dissolved Gas Analysis Method for 
the Diagnosis of Multiple Incipient Fault in a Transformer” 
IEEE trans.on Power Systems, vol.15, pp593-598, 2000. 

[7]  S.M.Islam and T.Wu “A Novel Fuzzy Logic Approach to
Transformer Fault Diagnosis” ,IEEE trans.on Power System, 
vol7,pp177-185,2000.

[8]  J.S.R.Jang, “ANFIS: Adaptive-Network-Based Fuzzy 
Inference System ” , IEEE Trans. On syst , Man and  
Cybern., vol 23, no.3,May/June, 1993. 

[9] Michel Duval  and Alfonso dePabl , ” Interpretation of  Gas-
in-Oil Analysis Using New IEC Publication 60599 and IEC
TC 10 Databases”, IEEE, Electrical Insulation Magazine 
Vol. 17, No. 2,pp.31- 41, 2001 .

[10]  Song bin and yu ping,  ” Study on the fault Diagnosis of 
Transformer Based on the Grey  Relational Analysis”, IEEE
trans.on Power System,Vol 4,pp. 2231 – 2234, 2002 .

[11]   N.Gao and GJ. Zhang, “Diagnosis of  DGA Based on Fuzzy 
and ANN Method” , the 30th Symposium on Electrical 
Insulating Materials, Sept 27-30,1998. 

99--7713861386



 

   ، دانشگاه فردوسي مشهد ، دانشگاه فردوسي مشهد13861386 شهريور  شهريور 77--99 ،  ، فازيفازيتمين كنفرانس سيستمهاي تمين كنفرانس سيستمهاي ففهه


	50_288.pdf
	zempty.pdf

