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Abstract - Minerd ail is the most widely used for dectrica transformer, though some factors should be
considered such as their environmentdly harmfulness when it spill and low flash point. To cover these
disadvantages, vegetable oil has developed because of its high biodegradability and therma dability.
However, it is necessary that many studies should conduct to reved the detailed impacts of long-term
operation as transformer ail. In this paper, we goplied the accelerated aging test which smulate the red
transformer circumstances using insulation paper, coil, ged a 150°C, which is higher than normd operation,
for 2 weeks. To figure out the oxidation characteristics between minera oil and vegetable oil test mgor
properties and components such as totd acid number, diglectric breakdown and dissolved gas components
during that period. As a result of these tests, we found that vegetable oil has higher dectric insulation
ability than mineral oil though poor total acid number by hydrophile property. Vegetable oil dso kept
its therma stability under the given circumstances.
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Table 1. Specifications of transformer ocils(Minera Oil & Vegetable Qil)[7,8]

Properties Minerd OQil Vegetable Oil
Per KS C 2301 KS C IEC 62770
40°C, cSt(mr/s) 13 50 |
Kinematic Viscosity
100°C, cSt(mi/s) 4| 15|
Pour Point () 275 | -10 |
Water (ppm) 30 /40| 200 |
Flash Point (PM, C) 140 1 250 1
Total Acid Number (mg KOH/g) 0.02 | 0.06 |
Corrogivity Sulfur (140C, 4h) Negative Negative
Diélectric Breakdown(kV, 2.5mm) 401 501
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Table 2. Test cell materia

Material Ratio(%) | Weight(g, 700m¢ base)
Qil(Minera Qil, Mineral Oil : 581
- 45%
Vegetable Gil) Vegetable Oil-A/B : 644
Steel(Si 3%) 37% Minerd Oil : 478
Vegetable Oil-A/B : 530
Coil(Cu) 15% Minerd Oil : 194
Vegetable Oil-A/B : 215
Paper 3% Mineral Oil : 39
Vegetable Oil-A/B : 43
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Table 3. Dependence of acceleration factor and %loss of life on the hottest spot temperature(Std. Temp:110°C, Aging

Time:2,000hr)
Temperature(C) 110 120C 130T 140C 150C 160C
FAA 1.0 2.709 6.984 17.19 40,59 92.06
%loss of life 111 3.01 7.76 19.11 45,10 102.29

Ol {X|3=k HM25% 3= 2016



A8 ge] /il B o gE U B4 v

%4 st
ESSAKE]
xga} 1 Sio2-39 244

o, olol2 R R
82 71A8 1A swur
A 2 9 AR WEkE B 5 QRS Aue

Pyrex™ 2 A|2t5tg . v] o] goldtms UE tray S
Al2Fste] Fig. 1.3} o] A& 14519t 7 A ks 9
AR 9 A TAL AA 125 52t 23 shgich

3. Zda} 2l jEt

=<

=

3-1. 27| MUY AR BUEM Z

-ro] o)t d e 2451517] Sl8 Bl HoAGE

EOﬂH Table 1¢f H7]%

O

27 H)al

oo
lo :[o _Il-

ox & r
H
_L4
J

o
[o
fu
O
:qé

ooy o 2ok e
3@
rE

i)
B.

N

oh g

oI 7] 915 FT-IRE

3l 0. Lepge).

Oﬂ 582 27
\_TI‘Q‘] -33TCHT}H =7 4ol uhet AL 452
kA Zoksl Aoz wWolth

A ARt AlEd ddfe 4

Al
o
ol g5to] ol 2 Hlm HE

3-8 4-11 47 1-3
2-10 4-9 2-9 4-8

d

1-13 212 1-12 211

312 413 311 412 410

Fig. 1. Accelerated Aging System(Test cell & Tray)
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Table 4. Specifications of transformer ocils(Minera Oil & Vegetable Qils)
Vegetable Oil
Properties Minerd Oil
A B
40T, cSt(mn/s) 8 33
Kinematic Viscosity

100C, cSt(mr/s) 2 8 8

Pour Point (C) -33 -24 -15

Water (ppm) 2 10 13

Flash Point (PM, ) 142 246 250
Totd Acid Number (mg KOH/qg) 0.0063 0.0471 0.062

Corrogivity Sulfur (140C, 4h) Negative Negative Negative
Dielectric Breakdown(kV, 2.5mm) 69 76 73
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Fig. 2. FT-IR Spectrums of transformer oils(Mineral Oil & Vegetable Oils) (a) Minera Qil, (b) Vegetable Oil(A), (c)
Vegetable Oil(B)
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Table 5. Fault indicator gases[13]

Fault gases Key indicator Secondary indicator
Ha(Hydrogen) Corona
CH4(Methane) Overheted oil, Corona, and Arcing
C,H4(Ethylene) Overheated oil Corona, Arcing
C;He(Ethane) Corona, Overheated oil
CO(Carbon monoxide) Overheated cellulose Arcing if the fault involves cellulose
CO(Carbon dioxide) Arcing i?\t/ﬁrel']?«:ﬁj i?/lolljiloe;e'oellulose
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Fig. 4. Accelerated Aging results of Dissolved gases(150C, 12weeks)
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