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A Study on Corona Inception Voltage and Dielectric Characteristics of Thermally Aged
Mineral and Vegetable Insulation Oil in Medium Voltage Power Transformer
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Abstract - Starting from the distribution transformer, the insulation oil for the oil immersed power transformer is being used
to convert the vegetable oil from the existing mineral oil. Vegetable oil is better in temperature characteristics and insulation
performance, is not toxic, and has better biodegradable characteristic than that of mineral oil. In order to investigate the
corona inception voltage and dieclectic charateristics of the two insulating oils, three oil immersed transformers using mineral
oil and vegetable oil were made and thermal cyclic aged. In this paper, the changes in the corona discharge inception voltage,
chemical and electrical properties of the two sampled insulating oils from the transformers had been studied.

Key Words :
LA 8

11 A3

AEY dUfe 39 9 KO 84 RSHE o7 thEol
HidE 2 S50 Y W] FUKEN 1 ARO] Sty
ATH1]. ojHst A4 FAARKE ARES W79 &7 A=l
g W) 95} BRA RARE AISSH o W] 9 A8y
HARE AST HIEWYIE AFSC], A ASYEIE RI5
o] g3t Al7]al MY RE AMFGH 2 HAY|R9 ASEE
A5

S0 HOPIE Wzt B Hels 9F 2 g, A 7 Hos

Qs Hax), dAd & IY B AR T, WVl AFEH

AHEe ALl s=& Hot Aol ofgt dit, Fot A7 HE
of e dE +H07 AT VA SHer Qs Aot =k
o] &, AdXlE, 1 8 FIEEQ dEEes EAPE HeY

ALoIA Ldlsk= Qo Qsto] &shik]o] CO B Co, 59 7IA
oF H,08 AdsiHA ZollEof, 2uHoz #AR0] dastil
o SYHE7H Aottt ol ZAX|9 AUy g4z O[oX]
o, ojnf st Roize ARl SdErt. dUR E£ot 7Y
W77 AR 2dEE dJ4 ddo] mE W] i 9R9] 2

t  Corresponding Author :
University, Korea.
E-mail:jjungil@Kkeri.re.kr
*  Dept. of Electrical Engineering, Inha University, Korea.
Received : August 29, 2017; Accepted : November 6, 2017

Dept. of Electrical Engineering, Inha

Oil immersed transformer, Vegetable oil, Mineral oil, Corona inception voltage, AC breakdown voltage

Exb B ARe Rul gEgi #5008 Qb Hdske uelR
At gsl QR Z7I7F MYl Uz RUYEHEAYIESS),
=cE % $20] 2o fYuo] AR et SN, 1
74 BXREe A-EQo] 9Jsto] 1RoA] Aaet HHESEHAl E
a1, CO, COp, Hot &2 7h~ Bl &7 dejo] dle d8oi

EollElo] dypsor AU xste oIt 3]
oL MU AV HSE e RREokE RECE 2 #
5 HUX Aoz Izt @hol dojui, ojfet UEe &
AR g6 58 YOYVIEE HVIE Fdohe Azl &
of

steeloz AL wetd AYEoR 2FsHE FYHYY
Ae AZLIAEY 9 dEg: Bof tist Aste £ A
5, 61.

i)

(4,

1.2 A7

us
£

="} )

AR dalo] mE FEERA ¥ EFERAIE
E49] Hal W I AUE BN
IRE AT 7t HiRAdR
ZElR oM, olg & Atolg ¥g)
2L W AR F FATL SRR JEA
JHUEHSIE A OoR FIEKICHT, 8]. &
of LFERHQICE We] VOTR_CY= AlEAd AN
131, T2 Hel] MOTR_CYSQ MOTR_CO: ZRE
FZ AISSIROH, &4 AARS EE2 ¥ 201 LERRRICE
LRE AFESE HYVI9] B2, HYY] 284 & WYY & 33

20 Y80 o] Isii= ANSI / IEEE C57.91 & JEC

a)
N
ofo
40 Mo
>
% 0%

9l I
L >
X
s
iz
e
0
il

Ly 4o
S

ZIPN
—
e o w2

g0 N ook

Copyright © The Korean Institute of Electrical Engineers 1745
This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—-Commercial License (http://creativecommons.org/
licenses/by—nc/3.0/)which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



Ho1etsl=2X 667 125 20174 12¥

22000] RIAT BT BASH] 98], MOTR COQ) FH$
TE 120 CE dFsH |Aste] deion, te & Het
VOTR_CYZ} MOTR_CY& HYY| S§E€ Adolo] & AlojE
St SEf 30 T~120 T2 GSIAIZALE §F AO]E2 18AIRIOE 30
COlA 8AIZE AF53I0] 120 T7F =W THAl 10412 B9 WZts
o] 30 C7l WEE ST Al A W7ol 7], 756 h(42Hm
RO1E), 1674 h(93HM] AHO1F), 2556 h(142HK] KLO]E), 3420
h(190HA Aol2)olx HARE AMFoto] EASIIOH, A=
MW 5 AIRRY 2o 2 Ao xJolg F 46| ¢
Sto] Aox A AlofHo MRS, M7 & RIS
FAaskel] fleh AlekdHol]l mhl REe HEE HolZg XZsh
AL

al
o

(b
H N ro

719 54

Table 1 Characteristics of the power transformenrs

Transformer
VOTR_CY | MOTR_CY | MOTR_CO
Item
Insulating oil Vegetable Mineral Mineral
Phase Single phase
Rated frequency Hz 60
Capacity kVA 10
Primary V 13800
Voltage
Secondary V 220
No load | Current A/% | 0.18/0.41 | 0.18/0.41 | 0.18/0.41
loss Loss W 40 40 40
Impedance
Rated 385/2.92 385/2.92 385/2.92
voltage V/%
load loss
Loss W 180 180 180
® 2 H0% 54
Table 2 Characteristics of the insulation oils
Oil
It Vegetable oil Mineral oil
em
) ) @40C 35.12 8.35
Viscosity .
@100C 8.01 2.22
Total acid value mgKOH/g 0.08 0.03
Water content P.P.M 20.7 8.1
Dielectric st th
ielectric streng 788 60
KV @2.5mm
2.8 B
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Table 3 The top oil temperature and average winding
temperature rise of transformers

Load o o 0
Transformer 100% 150% | 185 %

Top oil temperature| 50.0 85.5 1204

VOTR_CY —
Winding average | 547 | gpg | 1259
temperature

Top oil temperature | 49.1 86.3 122.3
MOTR_CY

Winding average | sa9 | 915 | 1970
temperature

Top oil temperature | 495 86.0 120.1
MOTR_CO

Winding average

54.8 91.2 125.2
temperature
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Fig. 1 Corona inception voltage measuring system
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