2#)I7C =40 MIIEARS

a o
I—r'Anl

| 85 ¥ SH0 DIXEe g3
H o A
=pIFY

The Effect of Base Oil Composition on Electronic Insulating Oif’s
Performances

Woo-Sik Moon e Jung-Sik Chun
Daeduk Institue of Technology , SK corporation

Abstract : In order to investigate the effect of base oil composition on the electronic insulating oil’s
performances, an experimental study has been conducted using different oils. Owing to their
properties, like lower pour point and gas absorbing, naphthenic base oils are used more often than
paraffinic base oils for the electronic insulating oil application. Naphthenic and paraflinic base oils

are significantly different in their aromatic hydrocarbon content. In this paper ,

PXE(para xylyl

ethane), LAB(lincar alkylbenzene), C13 aromatic hydrocarbon mixture and C17 aromatic
hydrocarbon mixture are investigated regarding their influence on insulating oil's performances.
Accerding to present study, breakdown voltage decreased with increasing aromatic 1 vdrocarbon
content in a deep dewaxed paraffinic base oil. However, any changing in the dissipatioi: factor was
not recognizable at small treated level. Furthermore, the volume resistance was not iniluenced by
aromatic hydrocarbon content. The gassing tendency was found as a highly sensiblc property ,
changing with treating aromatic hydrocarbons. The higher benzene ring content in the hvdrocarbon,

the better gassing tendency.
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Table 1 Naphthenic Base
vs. Paraffinic Base [4]

Naphthenic | Paraffinic

K. Viscosity @ 30°C 11.73 8.375
Sp. Gravity(@ 15/4°C 0.8784 0.8475
Flash Point, *C, PM 136 144
Pour Point, *C -325 -225
Corrosive Sulphur 2a lb
Dissipation Factor (@ 50Hz,
80°C, % <0.001 0.002
Resistivity 80°C,Qcm10' 3.0 5.1
Gassing Tendency, pl/min.
@sky, 50°C -19.0 -4.0
Impulse Breakdown
Voltage @R.T., kV

Point/Sphere  (@3.2mm 48 90
Oxidation Stability
(C2101) TAN 0.20 0.38
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Table 2 Test Condition —

ASTM D 2300 (B)[5]
Test Item Condition
Test Temperature, *C 80
AC frequency, Hz 50
Test Voltage, kV 10
Test Period, min. 60)
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Table 3 Reference Fluid
Test Item Reference
Kinematic Viscosity @ 40°C 12.12
Kinematic Viscosity (@ 100°C 3.03
Specific Gravity @ 15/4°C 0.831
Flash Point COC, *C 190
Pour Point, *C -42
Neutralization Value, mgKOH/g < .01
Corrosive Sulphur 1-a
Dissipation Factor , % 0.03
Resistivity @80°C,Qcm10" 1.63
Gassing Tendency, pl/min. + 31
Impulse Breakdown Voltage
Sphere/Sphere @2.5mm 71.5
Oxidation Stability (KS C 2101)
120°C, 75 Hrs
Sludge/ TAN 0.02/0.19
Hydrocarbon Composition
Paraffinic % 63.5
Naphthenic % 34.8
Aromatic % 1.7
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Fig.2 Chemical Structure of LAB

C17 Aromatic Hydrocarbon Mixture

.~ CH2-CH2-CH2-CH3

C14H 16, Fw:184, double bond : 5, double bond index : 36.8

Fig.3 Chemical Structure of C17 Aromatic
Hydrocarbon Mixture
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Table 4 Physical Properties of Chemicals

Test Item PXE | B | o3| o7
Initial BP, C 292 288 233 215
Dry Point “C 314 302 271 377
Specific Gravity |0.9878| 0.861 | 0.992 | 0.997
Flash Point ‘C 146 144 101.5 95
Mixed Aniline *C | 14.6 - 13 (14)
Refractive Index | 1.564 - - 1.583
Hydrocarbon %
C9 - - - 3
C10 - 10 35 12
c11 - 35 40 30
c12 - 32 15 20
c13 - 23 10 16
c14 - - - 10
c15 - - - 6
c16 100 - - 2
Cc17 - - - 1
Average Mw 210 158 142 157
Benzene Ring 2 1 2 2(1)
Benzene Ring
Content (%) 74 50 91 82
Mole Content
{ndex 47.7 63.9 71.0 65.2
Aromatics wt% - - 99.9 95
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Table 5 Specification of Transformer Oil
[10,11}]

KS C2301 14
Gassing Tendency* Max. +30 mm3/min.
Breakdown Voltage Min 40 kV
Dissipation Factor Max. 0.1 %
Volume Resistancy Min. 5X10**13 Ohm-cin

* ASTM D 3487
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