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Internal Defect Analysis of Transformers using DGA
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Abstract

DGA(Dissolved Gas Analysis) is regularly performed to detect internal defects of power transformers and prevent
failures. The overheating or discharging in the transformer can be confirmed by DGA but the defective parts should be
identified by internal inspection. However, winding or iron core defects cannot be checked by internal inspection, so it is
impossible to establish actions by DGA alone. In this paper, the internal defect mode is analyzed and presented based on
the transformer internal inspection reports, and the internal defect can be predicted by considering DGA.
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Key gas

(R=CN=]
Defect type
Thermal Oil

1. Key gas

Table 1. Key gas method.
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Table 3. IEC 60599 method.
# 3. IEC 60599 EHtH

Defect type GH,/ G H,

CH,/H,

GH/GH,

Partial discharge NS

<0.1

<0.2

Discharge low energy >1

0.1-05

Discharge high energy 0.6-2.5

0.1-1

Thermal < 3000C NS

>1 but NS

Thermal < 7000C <0.1

>1

Thermal > 7000C <0.2

>1

T o
S~

)

)
i o E

2

N

|

Fw

N
-

O

oo o

o g A

M2
= o [

oiff

o
W oX

Floof 22 L ool o

ol
i
X

(a)

o

fr

)

tlo

oo L o
o>
2

[~
™

o
flo & &

2
o
ox

N
N
)
o
ok

£ oo

go ofo
A ogL 1o W

oo
mL
o

£ 30
i

v dEAVIH AT 7F~ siE
1 2006 7FA] WSty UE-E
Q7] 59W], B3 AA 7]
7] 36tH2] DGA HlolE
of M Ty 7t~

%
gletdet. ofm 7k sfRe] o)t

—

fd
u
A

o
o>
N

=

A

"
54

=

i

=
s
Q
=
$2
?.m
2
=
Q
o
lo
o oo 2o R

o

<7

0.0 0.0
H, CH; CHs CHy C:H: Ha

a. =t

CHy

Callg

CoHy CeHe

H. CH; Gl Caly C:He

C. T+ R

ZetRrdd Jix o

Gas patterns for Defect types.
Z:

(356)

2. DGA
K

=

g 17

7 fistel BFE f

|5 . A= B

W DGAE &

N
qo=

)

o M

= ol

cT T [ L
o~

=
o
ol
[¢)
&
o
e}
Q
2>
=
=N
<
@,
2
Ll
S
ofo
ol
ol
‘h] 1z
e
N

(==t

(]
—_
(@]

o
ol
—_
2

e}
B
B
o &3
o =
ol
o
>
ih)
et
o
R

o
ol
ol
fd
N
)

& o
)
()
i
Mo
1%
oE

A2
T o
o]
— ol
-
B
]IO
N
a

_(|>1_"
Lo
ol

[-‘O

ol

-

R

H

[>
rln Mo
SO

o oE
o oo 2

°
2

Ao we}

A
N
=
Y
il
jutnt
o
B

2
N

oM o rE
A
b rlr
o sy U
S

r
ME
S

Table 4. Internal defects anlaysis.
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FMEA (Failure

Defect
Parts

Detailed parts

Cause

Symptoms

winding

Insulation

Degradation

Discharge,
Thermal

Lead

Degradation

Discharge,
Thermal

Core

Steel Insulation

eddy current loss,
leakage flux

Thermal

Ground

Multiple grounds

Thermal

Clamp

Pressure Ring

Loose of bolts

Discharge

Oil

Uninhibited

Oxidation

Bushing

Corona Shield

Discharge

Terminal

Loose of bolts

Thermal

OLTC

Diverter S/W

Crack

Discharge

Tap Selector

Loose of bolts

Thermal

wear

Discharge
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Table 5. DGA of Case study 1 Transformer.
¥ 5 AEIEAM 1 EHT(9 DGA

H, GH, GH, G Hj CH, Results

2% 0 103 755 104 Abnormal

Table 6. IEC 60599 results of Case study 1-Thermal Low.
6. Al 24 12| IEC 60599 EAZ 3l - X 21td

i

AL - o=
Defect type GH,/GH, | CH/H, | GH,/CH,
Partial discharge NS <0.1 <0.2
Discharge low energy >1 0.1-0.5 >1
Discharge high energy 06-2.5 0.1-1 >2
Thermal < 3000C NS >1 but NS <1
Thermal < 7000C <0.1 >1 1-4
Thermal > 7000C <0.2 >1 >4
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H2 CaHz2 C2H4 C2HG CH4
Fig. 3. DGA gas pattern analysis of transformer.
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Fig. 4. DGA history of transformer.
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Table 7. DGA of Case study 2 Transformer.
¥ 7. AEEM 2 #HeY|e DGA

H, G,H, GH, G H; CH, Results

141 55 487 127 221 CautionII

Table 8. IEC 60599 results of Case study 1-Thermal High,

Arc.

T 8 AHEIEAM 29 IEC 6059 = Znt- n2ntdot3a

Defect type GH,/GH, | CH/H, | GH,/CH,
Partial discharge NS <0.1 <02
Discharge low energy >1 0.1-0.5 >1
Discharge high energy 0.6-2.5 0.1-1 >2
Thermal < 3000C NS >1 but NS <1
Thermal < 7000C <0.1 >1 1-4
Thermal > 7000C <0.2 >1 >4
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Fig. 5. DGA gas pattern analysis of transformer.
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