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Chemical Characteristics of Transformer Insulations by the Thermal Aging

Jae-Hoon Kim, Won-Young Lee, Byung-Sung Lee+*, Sei-Hyun Lee++, Sang-Ok Han

Chungnam Nat1 Univ., KEPRI+,

Abstract - The electrical, chemical and mechanical
characteristics in transformer insulations are changed
due to thermal stress. It is known that characteristics
of transformer insulations is deteriorated such as
decrease of dielectric strength, deterioration of
dielectric constant and tensile strength of paper as
transformer oil and paper are aged by thermal stress.
Furthermore, chemical characteristics of them are
deteriorated as like increment of moisture contents
and dissolved by-products in oil, etc.
In this paper we have been investigated chemical
characteristics of transformer by accelerated thermal
aging. For this working we have made experimental
test cell and aged at a temperature up to 140T for
500 hours. The oil-paper insulation samples have been
measured at intervals of 100 hours. For analysis we
used Karl-Fisher titration method and high
performance liquid chromatography (HPLC).
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Table 1. Proportions of component materials
in distribution transformers[50kVA class]

Contents Core QOil Coil | Paper | etc.
Rate(%) 51.6 28.6 174 2.3 0.1
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Fig 1. Construction of moisture contents
measurement

10 [g}2 10 [mL] #AelPentane) EEUAo) 52 A7
I YA Aol A & ANEE AFHS THEES
AA 87} Y3} Sep-Pak C18 Si FFER| o) EFHAA &
& @A o3ty T2 FHAIZIch oju) AHEE JlEQ
A Watersiitol 4 A28 XTerra C18 5 jm, 46%x250
[mm’}9) Z8(column)e AHERLm, o|F AFE 93
20 [mL] #Hlg g3 4oz AgE ALeA g &
o FEA YAHEL HEsty] Ash 200809] ¥l E ofA
EYEH(Acetonitrile)®t && E§E 9o 2 [mL]Y
ZAAEE FHAA FFstaxske F44 228 o
E E4en REAA S JAYE AZ Fof olF 0¥
gl ki Ed=

AXE A& F 10 (L)1E HPLCA F938te #4
< Fu3 B dPdr ol8% HPLC E¥47I7ke
Watersitt ol Al #38F Alliance 2690 separation®]®, UV
A2 7/ (Watersitt 996 Photo Diode Array, Model 996)&
o8-8t 220 [nmloM EFH8 A = AARY T
A A E S8 BdY9 S04 HEe i
ol A&g Ao Hage RFEY 1§ FAFHO
24 71Fo] "k 29 28 HPLC B4 FAXE Hd
Fa g},

Pumgp controlfer

Uy detector

column

Pump and injector

Chart recorder

Solvent containers

Fig. 2 Construcition of HPLC analysis
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Fig 3. Moisture contents of paper immersed

in mineral oil
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Fig 4. Moisture contents in mineral oil
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Fig 5. Moisture contents of paper immersed

in vegetable oil
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Fig. 6 Quantitative analysis of 2—furfuryl
alcohol in mineral oil
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Fig. 7 Quantitative analysis of 2-furfuryl

alcohol in vegetable oil
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