und 4

d
wansnaaeuldaunsutaznIAnsying

4.1 wamInaaenlsunsu

T »

g o - ¢ A a A = W da
vinnmsnageuTdsunsunldlumsdmnzamaunaiinadu vindfuamanie

1 :J as Ade o { 3} ar ar dy
Yuegluihifunonlasdeitinzdimafitodulunihduiduanismaaendsil

et A

- Ffnaaou lasmsfloudoynveslsuamafidasmsmanvansifannuiialnid
¥ i 4

o AN 1 o ar g/
voamnwetuegluihdundonyas
4.1.1 wamsnaesulilsunsuuest Key Gas
] o
nnmsnagen Tdsunsurg 1d WSuameiitoduogludhdundoudaaiuaume
THiRanmudadn@fie maialalsut Tasdl Key Gas folaTasiou degalii 4.1 uaz 4.2
4.1.2 namInaeeuTlsunIuvesIt The Amount of Key Gases

1
=

1 o
vinnsnaaey Tlsunsuezléd PSunaiafidetuedluiviuvdfanlasdiueumgi

9 9 o= = = o 2?’ = = = o 2 ~ 9 [
mildifaanuiadndinaduvinuaeauvgie nalalsul ifne1iansonannuiougs A9

7Un 4.3

vears in
Enter CO [ppm) :837

Enter H2 [ppm):9817

Enter CH4 (ppm) 136962

Enter C2HZ (ppm):213

Enter C2H4 (ppm) :7836

Enter CZH6 (ppm) :11608

TCG is:67273

The percentage CQ is: 1.24

The percentage HZ is:14.59

The percentage CH4 is:54.94

The percentage CZHZ2 ia: 0.32

The percentage C2H4 is:11.65

The percentage C2H6 is:17.26

Limits of Dissolwed Gases form IEEE.

Eey Gas is 2 the pattern of corona in oil.
> g:v

3 4.1 wamsnageuTisunsuune3s Key Gas lulilsunsn MATLAB
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Key Gases Method : Maximum gas from graph

60

H

[%Combustibles]

1 2
(CO) (H2)

3 4 5
(CH4)  (C2H2) (C2H4)

91l 42 nsmiranmsnadeuTsunsuvesds Key Gas TuTilsunsu MATL.AB

Enter H2 {ppm) :9817
Enter CH4 (ppm) :36962
Enter C2H6 (ppm):11608
Enter CZH4 (ppm):7836
Enter CO (ppm):837
Enter COZ {ppm) :6649

Gas =

H2 (ppm) =Normsal<1l50
CH4 (ppm) =Normal<25
C2H6 [ppm) =Normal<10
CZH4 (ppm) =Normal<zZ0
CO(ppm) =Normal<500
CO2Z (ppm) =Normal< 10000

Interpretation is

>

Abhormal>1000
Abnormal>80
Abnormal>35
Abnormal>100
Abnormal>1000
Abnormal>15000

A mount of key gases method

Quanlity of HZ is abunormal (arcing,corons) .
Quanlity of CH4 iz abnormal (sparking).

Quanlity of C2HE6 is sbnormal (local overheating) .
Quanlity of C2H4 is abnormal (severe overheating).
Quenlity of COZ iz normal.
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4.1.3 womnaaeulln31ve 438 Dornenburg Ratlo

[] L4 5
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Enter
Enter
Enter
Enter
Enter
Enter

>

H2 (ppm):9817
CH4 (ppm):36962
CO ([ppm) :B37
C2ZHZ (ppm) :213
CZH4 (ppm) :7836
CZH6 f{ppm):11c08

Result of Analy=is :
Thermal Fault.

7171 4.4 namanazron Tilsunsuves3s Domenburg Ratio I T1lsunsy MATLAB

4.1.4 namInaaenlysunsiesis Roger Ratlo

T [
nnmsnadey Tsunsues 18 S faidedusglihiundomlaaiiheing
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= = aa = e I . A o
MWiRannuRalnAmatuie iNeRa¥ 150019891 (Partial Discharge) 49317 4.5

Enter
Enter
Enter
Enter
Enter

N

Hz

Result of Analysis :
Case 1: PD ratio Influence wvoltage [RIV).

[{ppm} : 9817
CH4 (ppm) :36962
CZHe (ppm):11608
C2H4 (ppm) :7836
C2HZ (ppm):213

7 4.5 wamsmaaenT1lsunsuvesdt Roger Ratio 1uT1/sunsy MATLAB
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A
1 Limits of Dissolved Gases form Doemenburg / Stritt.

Key Gas is C,H, the pattern of overheated oil.

2 Limits of Dissolved Gases form Doernenburg / Stritt.

Key Gas is H, the pattern of corona in oil.

3 Normal.
4 Normal.
5 Limits of Dissolved Gases form Doernenburg / Stritt.

Key Gas is H, the pattemn of corona in oil.

6 Limits of Dissolved Gases form IEEE.

Key Gas is C,H, the pattern of arcing in oil.

7 Limits of Dissolved Gases form IEEE.

Key Gas is C,H, the pattern of overheated oil.

8 Normal.

9 Limits of Dissolved Gases form IEEE.

Key Gas is C,H, the pattern of overheated oil.

10 Normal.
11 Normal.
12 Limits of Dissolved Gases form IEEE,

Key Gas is C,I1, the pattern of overheated oil.

13 Limits of Dissolved Gases form IEEE.

Key Gas is CO the pattern of overheated cellulose.

14 Limits of Dissolved Gases form IEEE.

Key Gas is CO the pattern of overheated cellulose.

15 Normal,
16 Normal.
17 Limits of Dissolved Gases form Domenburg / Stritt.

Key Gas is C,;H, the pattern of overheated oil.




131971 4.1 (AB)

wdiouiag waves TUsunsy
&
18 Limits of Dissolved Gases form IEEE.
Key Gas is C,H, the pattern of overheated oil.
19 Limits of Dissolved Gases form IEEE.
Key Gas is C,H, the pattern of overheated oil.
20 Limits of Dissolved Gases form IEEE.
Key Gas is H, the pattem of corona in oil.

39

Key Gas

K=y Gas

Key Gas

Eegy Gas

Normal.

Fercent

Percent

Percant

Fercent

Faercent
e

of Mormal.

iz CO the pattern of overheated cellulose. : 2

iz C2H4 the pattern of overheated oil., : 7

iz HZ2 the pattern of corona in oil. : 3

is C2H2 the pattern of arcing in oil.:: 1

N

of Key Gas is CO the pattern of overheated cellulose.
of Kev Gas is C2H4 the pattern of pwverhesated oil. : 35
of Key Gas is HZ the pattern of corona in oil. : 15

of Key Gas is C2H2Z2 the pattern of arcing in oil. : 5

35
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DGA by key gases method
overheated celiulose :10%

ormal :356%

overheated oil :

inginoil: 5%

coronainoil: 15%

7lft 4.7 nsmiwamsnaaouTilsunsuvesds Key Gas 1inniioilag 20 &7
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f141 Key Gas The Amount of Key Gases Dérmenburg Roger Ratio

‘ﬁ Ratio

1 Limits Domenburg/ | Arcing, corona, sparking, | Thermal Thermal <
Stritt.  Overheated | local and severe overloading. | Fault. 700 celsius,
oil (C,H,).

2 Limits of | Arcing, corona, sparking, | Thermal Unit Normal.
Domenburg/Stritt. local overheating and Fault,
Corona in oil (H,). | C,H,, CO monitoring.

3 | Normal. Normal. Arcing (High | High energy

Intensity PD). | arcing.
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mnefi 4.2 @le)
r"Tﬁ U I Key Gas The Amount of Key Gases ] Doernenburg | Roger Ratio
“7% Ratio
- r
4 Normal, H, would monitoring and { Fault not | Fault not
sparking. identifiable. identifiable.
5 Limits of Arcing, corona, sparking, | Thermal Unit Normal.
Domenburg / Stritt. | local overheating and Fanlt.
Corona in oil (H,). C,H,, CO monitoring.
6 Limits of IEEE Arcing, corona, sparking, | Arcing (High | Low
Arcing in oil (C,H,). | local overheating and severe | Intensity PD). | temperature
overloading. | thermal
overloading.
7 Limits of IEEE. H2 monitoring ,sparking, | Thermal Thermal <
Overheated oil focal overheating and severe | Fault. 700 celsius.
(C,H,). overloading. |
8 | Normal Normal Arcing(High { High energy
Intensity PD). | arcing.
9 Limits of IEEE. Sparking, local overheating | Thermal Thermal >
Overheated oil. and severe overloading Fault. 700 celsius.
(C,H)
10 | Normal Normal Arcing(High | High energy
L@— Intensity PD). | arcing.
i1 | Normal Normal Fault not | Fault not
| identifiable. identifiable.
12 | Limits of IEEE. Sparking, local overheating | Thermal Thermal <
Overheated oil and severe overloading Fault. 700 celsius.
(C,H,).
——
13 | Limnits of IEEE. Sparking, local overheating | Fault not | Thermal <
Overheated and C,H, monitoring identifiable. 700 celsius.
L cellulose (CO).
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monitoring.

M1319% 4.2 GD)
Hau Key Gas The Amount of Key Gases Dérnenburg | Roger Ratio
‘ﬁ Ratio
14 | Limits of IEEE. Sparking, local overheating Arcing (High | Fault not
Overheated and C,H, monitoring Intensity PD). | identifiable
cellulose (CO).
15 | Nommal Normal Fault not Fault not |
identifiable. identifiable,
16 | Normal Normal Thenmnal Thermal >
Fault. 700 celsius.
17 | Limits.of Sparking, local overheating , Thermal Thenmal >
Domenburg / Stritt. | severe overheating and H,, Fault. 700 celsius.
Overheated oil CO monitoring
(C,H,).
-
18 | Limits of IEEE., Sparking, local overheating , Thermal Thermal >
Overheated oil severe overheating and H, Fault. 700 celsius,
(C,H,). monitoring
19 | Limits of IEEE. Sparking, local overheating , Thenmal Thermal >
Overheated oil severe overheating and H, Fault. 700 celsius.
(C,H,. monitoring
20 Limits of IEEE. Arcing, corona, sparking, local | Thermal Thermal >
Corona in oil (H,). | overheating , severe Fault. or <700
overloading and CO celsius
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The Amount of Key Gases

Normal, 6,
30%

Abnormal ,
14, 70%

31l 4.9 nalvesnai T MgN1SINANNNRAUNATE The Amount of Key Gases

Doernenburg Ratio

12 +4
10
8
a
2. | 6 5
=
o
4
2
0
0 T T T
Thermal fault Arcing Corona Fault not

Idenitiable

Fungmatan Ealnd

41 4.10 nsmlvesradiuaungnIINan WARAUNAIE Domenburg Ratio
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B Unit normal
Roger Ratio

B Low temperature

thermal.
[ Thermal< 700 °C.

[J Thermal > 700 °C.
-] Low-energy density
arcing — PD,

S Arcing-High- energy.

B Fault Not Idenitiable.

1 4.11 nslvewmas wuaMgMIAARNUARLNATS Roger Ratio
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