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Development of Capacitive Sensor for the Diagnosis of Electrical Insulating Oil
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Abstract - This paper presents the results on
the development of capacitive sensor for the
diagnosis of electrical insulating oil, widely
used for power transformer. To survey the
dielectric properties of the new and used
mineral insulating oil, we utilized the highly
precise measuring system of KRISS. And the
resuits were used to determine the design
factors of the sensor. To evaluate the
operational and the hysteresis characteristics of
the sensor, we constructed a test chamber,
including dielectric property measuring system.
Through the results, we could confirm the
superior characteristics of the newly developed
Sensor.
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® Relative Permitivity of Electrical Insulating Oil
y = 8.3806"10% + 2.0554, F = 0.9544
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where, s is the interval between Ez and guard
do is the interval between the E; and E:
Ro is the external radius of E; and guard
R; is the radius of E:
Ri is the half of electrical length, Ri1 + s/2
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Fig 2. Structure of 3 terminal capacitive sensor for the
diagnosis of electrical insulating oil for power
transformer

(a) Electrode 2 (negative) and Guard
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(b) Electrode 1 (positive)

2% 3 ¥sir1E AVjEdRY daddS 9 39X
Y AALFAMY AFF

Fig 3. Prototype of 3 terminal capacitive sensor for the
diagnosis of electrical insulating oil for power
transformer
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(b) power supply & meters (LCR meter, DVM ard ¢ic.)
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Fig 4. Photograph of testing equipment to evaluate the
characteristics of the prototype capacitive sensor
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Fig 5. Static termperature hysteresis characteristics of
prototype capacitive sensor to diagnose the aging of
electrical insulating oil
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Fig 6. Dxclectnc loss of electrical insulating oil with the
change in temperature, measured with prototype
sensor
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