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Evaluation of Diagnosis Properties of Capacitive Sensor
about Deteriorated Pattern of Electrical Insulating Oil
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Abstract - This paper described the capacitive

sensor for the diagnosis of deterioration of
electrical  insulating  oils  applying  guard-ring
type the 3-terminal electrodes. To  measure

stable capacitance of the sensor and (o
determine the design factors of the sensor, we

utilized computational analysis, FEM  software.
This capacitive sensor discern the extent of
deterioration measuring relative  permittivity  of
electrical insulating oils. The resuit of

measuring numerous sample, mineral oils, as
serviced year, we confirmed an increase in
relative  permittivity  of  oils.  Moreover, we
confirmed the superior characteristics of the
sensor as a species, aged pattern of oils and
operating temperature.
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Fig 1. A circular 3-terminal electrodes

- 1829 ~



olgldt NPATAH1456]5S ulgter uANF
AHLFE H3E AL F Qe 7=y A2E HL4H
39x AFFze] FHREFY AME AFsA.

a¥ 2 39 AFE S8 AFAE Ao FE
2 Jehz glen, 13 32 ¥ d3E 53 A"
AALGFY Ao AIAEFL Holn gty Wty U
o HEY B$E 233 WM HHLE FolWA 7
£9 AALF S FEY 4 Qv WPz HIFx=E
AZslder. =3 leakage flux®t fringing fluxE F
£238387) 98 negative AL EHF Jl=AZT o9
o= positive AF2] wjHo]| d=AHF L FHLI}A olF
ARAL=E FAS] Egr] W AAA FFoly 9
 xolz2E HUF mjA gz P HHBFS F
58 £ UEE A

a9 2 39x A9 7=
Fig 2. Construction of 3~terminal electrodes

a3 3 FAREFY AX AFE
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Fig 4. Relative permittivity of mineral oils
versus serviced months
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Table 1. Property of electrical insulating oils
about aged conditions
. N ECEE
= 71E g A
Cmis EYsl (ppm) (kV)
A5 NMO 11.2 52.0
WMO- 1 219 42.7
2 H
# | TFE vo-m | ass 100
o —
Ria qRAL AMO-1 315 46.8
AMO-1I 477 48.7
7H4 A3 AAMO 21.0 384
2 AH NMO 306.3 504
= AAVO-1 3344 4.1
7h4:
+ reas AAVO-TI 276.9 45.0

¥ AAMO : 130T, 960h
AAVO-T1 :1307C, 960h
AAVO-T : 140, 960h
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Fig 5. Capacitance of sensor versus
Temperature and aged conditions in
electrical insulating oils
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