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The Electric Characteristics of the Thermza! Aged Insulation—-Paper with Moisture Content on the
Transformer

Pil-Hwan Kim, Ju-Han Kim, Byung-sung Lee+, Won-Yeong Lee, Do-young Kim, Sang-Ok Han

Dept. of Electrical Engineering, Chung-nam Univ ,

Abstract - It is caused that insulation paper,
which had got a lot of thermal stress by
over-load after installation, should have been
deteriorated in electrical and mechanical
characteristics.  Beside, insulation material is
decreased the insulating property and

accelerated aging of them in casc of dielectric
loss  when transformers are manufactured with
some moisture or transformers would have been
them because of moisture-permeation,
Therefore, in this study we experienced the
influence of moisture content in case of the
thermal aged insulation paper. we have
measured tan & and breakdown voltage in the
ratio of paper’ moisturc content before the
aging and then taken the same tests again
after insulation paper thermally
accelerating-aged. There is a purpose to gain
data for a life-design and to establish aging
mechanism in order to continuously study life
expectancy of the insulation paper

(S

HZ FAAge] FHEsled @ dFE A2079
el AAHN 4gg A dAAUS FH4
dEYH BY A2 1 Fa40] AR e
Aol Utk wEA 71719 BFADE vde]) Wz g
e oy 2@ $ugr)t e Bye] A Q7
Hi sle dAelh

el nxste] mE My 90 FHG FPHGH
WY sl wWE Ayslz s ¥ AR
HE opr|A7m AAARY A% e #H dps)
oS Bag AHel gk #jt) 1"_"4{} AAE EHo
2 AMEEE A 3 malel] os) ‘21’—*} =k
6w *‘ES&IJ FE G 9§ steEs] 2 4tal
o B§gF a9 I -4311 HAIEAL ¢ 7174134 1%9-*&"]
HA 1A Zist"rEW 4edA Aok E=IF AAdFd A
FTEEE 2 AT 9oz Qg Zi@ﬂ%ﬁ o] & W
sl7} Rl:—,f °4—r1 iﬂ!il Athil]

Az A9 vyl AR fH F Ul £3& ¢
et AY *}% {U“‘* TFEIER AF FEFRFZY S
7holl o8] AANE EH9 5A %
Al FHREH] Fole 9
Az Edeo AHAAEYE o3

Iy e lo

879 de et G 3 o) |
T X we AYolr] Mg F¥, 44%, BeE T
wje) 2915o) AAS A JH FPE Pl @

$ #t
A7 @ HAd o) fI5A ko < Hoh

lo,

KEPRI«

2 =goldE @ 98 A3} ¥ EEeaA R ok
=A AdAe B4 AsE HAE F e 2UE
+9 338 Yopuud God pe AgSe 34
o WA dsidel FAAE Algde] srdRd 4
2473 Ganange TARes, 4eAE 94 o
Sdst F ge AP wastd 4713 S4use o
He 9 FeA Bt

2.2 B

2.1 Hoix|2| 7H‘—E'
AARA M e 38H BHoz HS W 471
2| ’E}Eﬂi %ﬁﬂ‘ﬂ"] =dl 241 ERd F5 Holle
T, #5719 ZEH2 BoJe AF, A AlE b
H Z}Tri°] Ae A%, spxgez 2§ FEEAZA
€ FFER F&sty Ue Afoluhl2]
%’-«l EAE 09 194 Hole MEZe X Fuy
Z9 ZE3AY “i':c(glycomdlc bond)e] ZS AW
&l FHF IR X(glucose)E 43t A= HE=RQ
29 AfFRI} BojX 8 ‘3! Aboll olg) tiE 3{E

& A4 sle) AAAY AW, AR F4 Aol
E W3lE dojuA e AHeold.
CH.OM cn OH
[ W( \ [t
| f o
oH
Ht}g \?H—/
' H CHOH
Hzol
CHQOH Glfw%:dxc Bond
"J\ROH
39, 1 4g2229) seps AAUS
Fig. 1 Hydrolysis mechanism of cellulose
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Table 1. Typical values of insulation paper

’ . Typical Values
Parameter Unit Cellulose | Aramid
Density g/ o 1.1 0.95
Tensile MD= 70-80 90100

N/ non? p -
strength CD#x 35-39 65-70
Dielectric strength

kV/ 65-75 60-70
(In Oil) rmm
Conductivity mS/m 25-45 -
Volume resistivity Ohm.cm - 2x 0%

* MD : Machine Direction of the paper
+**CD : Cross Direction of the paper
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Fig. 3 Moisture content property of cellulose
paper according to impregnant
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Fig. 4 Moisture content property of aramid
paper according to impregnant
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Fig 5. Moisture content via tand of cellulose
paper

0.020
& . Oil impregnant paper
—e— Aged insulation paper
0.015
0
0.010
g £
-
0.005
0.000

0.0 05 1.0 1.5 20
Moisture content fwt ]

a9 6 offviEA AR FEFFA BB KA
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Fig. 7 Dielectric strength’ variation according
to moisture content of the insulation paper
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