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(Analysis of Transformer Fluid Aging from Overload Operation)
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Abstract

In this paper the thermal aging characteristics of transformer fluid were considered. First, the
temperature rise characteristic in transformer winding was discussed. The temperatures were
rapidly increased immediately with applying load and then the temperature was followed the
exponential temperature rise model. Next, Capacitance and leakage current characteristics of the
transformer fluid were measured during the over-loading operation. The capacitance of vegetable
fluid and leakage current were evidently increased wit aging time. So the simple methods could

be applied to diagnosis of the transformer aging
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Fig. 1. Line-up for transformer overload test.
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(a) test transformers, (b) measurment
system, (c) electrode for capacitance
measurement of fluid, (d) porous cell for

leakage current measurement of fluid.

Fig. 2.
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Fig. 3. Accelerating aging factor depending
on the hot-spot temperature
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Table 1. Time constant T
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100 70 38 285.7

130 97 40 208.3

150 130 38 2222
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Table 2. Capacitance trends with aging time

2005. 07 -0.0105 19.607
2005. 08 -0.0109 19.669
2005. 09 -0.0105 19.658
2005. 11 -0.0105 19.663
2005. 12 -0.0107 19.659
2006. 01 -0.0106 19.652
2006. 02 -0.0105 19.679
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(LC : Leakage current, A, B : constants)

E 39 A F 538 FHARY
A 2 AFES 3 }
ASl gro) ATl HE AAE FARAE Le
2 Qo) AAAY AL 44T AEHoE
AR & 4 U4 Atk FAT 45 B
$ UAZ 0058t Hol: o} gol Wa

Atk ol FHAF A9 7
A GHARES) FATS A} 22 T 43
FA8 542 dshie AgsN 4L ®e de
e Aoz AR wed B 4¥AAE 5%
ot 53¢ ANt 2357 GLUOR o
AAH 2% A8e AAAE 2322 AAH
¢ "art 9 Aol

MR ooy a2 £ ) Jm

O
z
o
)
e
_°.
JE
e

Model - PCS cell ||
-|Leakage current

Leakage curent {nA)
g

o 10 20 0 a0 50 &0 0 80 %0
Temperature (C)

O 6. BT MR SHMR HE
Fig. 6. Leakage current variation at
transformer top-oil

_52_



i 3. oo gg vHEF E4
Table 4. Leakage current trends with aging time
0.0045
0.2441
0.7088
0.9867

1.0422

0.0979
0.0740
0.0585
0.0533

0.0516
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