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3   (Interpretation of Result) 
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3    IEEE Method 

- (1991)

(

(

1 (1)

2 4 2 2 2 4 2 6        TDCG H CH C H C H C H CO (1)

( )

 1 ) IEEE

Status 
Hydrogen 

(H2) 

Methane 

(CH4) 

Acetylene 

(C2H2) 

Ethylene 

(C2H4) 

Ethane 

(C2H6) 

Carbon 

monoxide 

(CO) 

Carbon 

dioxide 

(CO2) 

TDCG 

< 100 < 120 < 1 < 50 < 65 < 350 < 2500 <= 720

101-700 121-400 2-9 51-100 66-100 351-570 2500-4000 721-1920

701-1800 401-1000 10-35 101-200 101-150 571-1400 4001-10000 1921-4630

> 1800 > 1000 > 35 > 200 > 150 > 1400 > 10000 > 4630

Condition 1:

Condition 2:

Condition 3:

Condition 4:
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3 2   Key Gas Method 

-104 (1991

2

 2 IEEE

Case  Fault Principle gas CO  H2  CH4  C2H6  C2H4  C2H2 

1 C2H4 - 2% 16% 19% 63% -

2 CO 92% - - - - -

3 H2 - 85% 13% 1% 1% -

4 C2H2 - 60% 5% 2% 3% 30%

 

3 3   Roger’s Ratio Method 

5 3 ( )

’ (R.R 1978)

4

 3

Ratio Gas (ppm) 

R1 CH4/H2

R2 C2H2/C2H4
R3 C2H2/CH4

R4 C2H6/C2H2
R5 C2H4/C2H6

 

 4 ’

Case Fault R2 R1  R5 

0 .1 0. – 1.0 .0

1 .1 .1 .1

2 0. – 3.0 0. – 1.0 .0

3 < 0.1 0. – 1.0 1. – 3.0

4 .1 .0 1. – 3.0

5 .1 .0 .0
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3 4   IEC Method 

(1999) ’

R1,R2,R5

5

 5 IEC

Case Fault R2 R1  R5 

PD - .1 .2

D1 0. – 0.5

D2 0.6 – 2.5 0. – 1.0 .0

T1 - .0 .0

T2 .1 .0 1. – 4.0

T3 .1 .0 .0

 

3 5   Doernenburg Ratio Method 

( , 2013 R1,R2,R3,R4)

6

7

 6 ’

Case Fault diagnosis R1 R2  R3 R4 

1 .0 .75 .3 .4

2 ( ) .1 - .3 .4

3 ( ) 0. – 1.0 .75 .3 .4

 

 7

Gas Limit (ppm) 

H2 100

CH4 120

C2H4 50

C2H2 35

C2H6 1

CO 350
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3 6   Duval’s Triangle Method 

1

8 ’s ( .

CH4 C2H2 C2H4 (2 (4

 1

4 
4 

4 2 2 2 4 

% 100 CHCH
CH C H C H

(2)

2 2 
2 2 

4 2 2 2 4 

100%  C HC H
CH C H C H

(3)

2 4 
2 4 

4 2 2 2 4 

100%  C HC H
CH C H C H

(4)

 

 8 ’

Case Fault Diagnosis CH4 C2H2 C2H4 

PD 98% - -

D1 - % %

D2 -
13 – 29% 23 - 38%

% %

T1 - < 4% 20%

T2 - % 20% – 50%

T3 - % 50%

DT e -

4     (Results of DGA) 

(1999) 9
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2

 9 IEC

Gas 
Hydrogen 

(H2) 

Methane 

(CH4) 

Ethane 

(C2H6) 

Ethylene 

(C2H4) 

Acetylene 

(C2H2) 

Carbon 

dioxide 

(CO2) 

Carbon 

monoxide 

(CO) 

(ppm)

’ ’

 2

 

 10

Gas  H2 CH4  C2H6  C2H4  C2H2  CO2  CO TDCG 

633 109 96 203 262 469 1510
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( 1

( 721-1920

(CO2 (H2 (C2H2
3

(CO)

 3

 11

Ratio Gas (ppm) Value 

R1 CH4/H2 109/633) 0.172

R2 C2H2/C2H4 203/96) 2.115

R3 C2H2/CH4 203/109) 1.862

R4 C2H6/C2H2 1/203) .1

R5 C2H4/C2H6 96/1) 96

11 ’

(

5

( ) ’s

(

)
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’ (2

(4 12

4

 12 ’

Gas Concentration (ppm) Percentage 

(CH4) 109 26. %

(C2H2) 203 49.75 %

(C2H4) 96 23.53 %

Total Gas 408 %

 4 ’  
  

13

 13

Method Case Fault Diagnosis 

IEEE ( )

4

’ 2

IEC D2

’ 3 ( )

’ D2
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5   

(H2 (C2H2

(CO)
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