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Analysis and the measurement of the variation of electric field
in air and oil using optical measuring system

Jihoon Ma, Cheolhwi Ryu, Wonjong Kang, Yongmoo Chang. Jayoon Koo
Hanyang University, EM&C

Abstract - Since more than two decades, the
conventional PD detecting systems have been employed in
order to detect the partial discharges occurring inside the
HV power apparatus for their diagnosis by use of different
type of detection such as acoustic and UHF detection
method. Regardless of their wide on-site application, a
certain number of technical inconveniences have been
disclosed as follows @ multistage amplification, large volume,
susceptible to external noise and high price. In this respect,
the optical measurement techniques are widely proposed in
these days in this concerned field ascribed to the following
advantages ' immune to external EMI noise and broad band
response of the Pockels cell covering from DC to GHz.
However, the reliability of several proposed techniques
enabling to measure the electric field inside the large high
power apparatus has not yet been well approved

In this work, an optical measuring system, based on the
Pockels effect, has been developed for measuring the field
variation due to the corona discharges occurring in air and
in oil. This system consists of He-Ne laser, single mode
optical fiber, multi mode optical fiber, polarizing film, Y-cut
LiNbO3 cell, photo detector, digital oscilloscope and personal
computer with GPIB. For this purpose, optical probe has
been specially designed and realized and put into the
needle-plane electrode. Afterward, same measurement is
carried out in oil. We demonstrate the characteristic of the
optical measuring system and the measurement results.
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