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Motivation
• The failure of the internal insulation of high-voltage 

oil-filled current transformers (CT) is followed by the 
formation of gas inclusions in the liquid phase. Critical 
partial discharges (PD) are developed in gas 
inclusions, causing insulation fault within a relatively 
short time. 

• The formation of gas inclusions is caused by: PD, local 
overheating, cavitation in the internal insulation, a 
sharp change in the ambient temperature. 
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• Important circumstances affecting the conditions for 
the formation of gas bubbles in the liquid: absolute 
value of the ambient temperature change and its 
rate.

• The formation of gas inclusions in the CT insulating 
system results in the voltage decrease of the PD 
occurrence and their intensity increase. 
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Dependence of the pressure in the 
CT, arising from a relatively rapid 
cooling of the equipment

 
• 1 – the third and first cases combined, the gas 

equilibrium in the gas blanket and oil was established 
before the commissioning; 

• 2 –  the fourth and first cases combined, the 
equilibrium of the gas in the gas blanket and oil was 
not established before the start of operation.
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CT modifications made before tests

Conclusions
• The analysis of the performance of the internal HV 

insulation of CT with a gas blanket under various 
operating influences leading to an imbalance in the 
gas – transformer oil system is presented.

• A relationship between the pressure in the gas 
blanket, the value of the test voltage, and the value 
of the apparent charge of the PD measured at the CT 
terminals was established. 

• A mechanism for the formation of gas inclusions in 
the HV insulation of CT has been proposed with the 
following stages: dissolution of gas from the gas 
blanket in transformer oil – violation of molecular-
kinetic equilibrium with a sharp decrease in pressure 
in the gas blanket – growth of gas microbubbles due 
to gas diffusion into an expanding microbubble – PD 
occurrence in a microbubble.

• General recommendations are given for optimizing 
the design of CT and other HV oil-filled equipment.

• The obtained results and recommendations can be 
used for all types of HV oil-filled equipment with a 
gas blanket.
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The results of PD measuring in the CT 
insulation during the second series 
of tests
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Experiments
• Transformer oil samples were taken before, in the 

process, and after the CT tests to carry out 
chromatographic dissolved gas analysis (DGA). The 
samples for DGA were also taken 5 days before the 
start of high-voltage tests, immediately before the 
start of tests, and immediately after the first and 
second series of tests. 

• Additional samples were taken from the CT in 1, 6, 
and 9 days after high-voltage tests to reveal the 
dynamics of the distribution of gases over the CT 
volume. 
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