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Abstract

Partial discharge measurement is a common method for monitoring and
diagnostics of power transformers, and can detect insulation malfunctions
before they lead to failure. Different parameters extracted from the measured
PD activity can be correlated to the PD source, and as a result it is possible to
identify the PD source by analyzing the PD activity.

In this thesis, possible defects that could cause harmful PDs in transformers
were investigated. These defects include corona in oil, a void in pressboard,
a metal object at floating potential, surface discharge in oil, a free bubble in
oil and small free metallic particles in oil. The characteristics of disturbing
discharge sources were analyzed, like corona in air, surface discharge in air,
and discharge from an unearthed object near to the test setup.

The PD activity was recorded both in the time domain and phase domain,
and possible characteristics for each PD pattern and waveform were extracted
in order to find the best characteristic for the purpose of classification.

The results show that in the phase domain parameters such as phase of
occurrence, repetition rate and shape of PD Pattern are most suitable for
classification while magnitude of discharge can only be useful in specific cases.
The results show that the PD waveforms correlated to different defects are
similar; however the time domain data include all the information from the
phase domain, and also has the power to identify the number of PD sources.

 The PD dependency on temperature was investigated on the four test
objects including surface discharges in oil, corona in oil, bubble discharges
in oil, and metal object at floating potential. The effect of humidity was
investigated for corona in oil. The results show that at higher temperature the
corona activity in oil and PD activity due to a metal object at floating potential
in oil decrease. However, for a bubble in oil and for surface discharge in oil the
PD activity increases with the increase of the oil temperature. It was shown that
the amount of moisture in oil has a strong impact on number of corona pulses
in oil.

The last part focused on ageing of oil-impregnated paper due to PD activity.
Investigation was made of the behavior of PD activity and its corresponding
parameters such as PD repetition rate and magnitude, from inception until
complete puncture breakdown. The results show that both the number and
magnitude of PD increase over time until they reach to a peak value. After this
point over time both curves decrease slowly, and eventually full breakdown
occurs.

The effect of thermal ageing of oil impregnated paper on time to breakdown
and PD parameters was investigated. The results show that thermal aging of
oil-impregnated paper increases the number and magnitude of PD. Dielectric
spectroscopy was performed on the samples before and after PD ageing and the
result was used in order to explain the behavior of PD over time.
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