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A Study on Partial Discharge Location in Insulating Oil
using Optical Fiber Sensors
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Abstract

This paper shows results on the application of optical fiber sensors(OFS) for locations of ultrasonic

signals in silicon insulating oil. The OFS system based on the principle of Sagnac interferometry has

been designed and established for this work. The hollowed cylindrical mandrel wound by single mode

optical fiber was used as a sensing component and ultrasonic signals which simulate the partial

discharge in the oil have been generated by PZT actuator operated with function generator.

The experimental results shows that the OFS has a excellent performance for the PD location with

resolutions less than 1% error range in the miniature insulating oil tank.
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Fig. 1. Optical fiber wound mandrel sensor.
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Fig. 2. Ultrasonic velocity measurement in

silicone oil.
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Fig. 3. Sensitivity of optical fiber wound

mandrel sensor as a function of distance

from ultrasonic source in silicone oil.
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Fig. 4. Layout of ultrasonic sensors and source
in insulating oil.
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Fig. 5. Detected OFS signals to ultrasonic
source signal in insulating oil.
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Table 2. Results of location detection with 3
OFSs.
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