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Abstract: Cast-resin transformers are widely installed in various electrical power systems because of their low operating cost
and low influence on external environmental factors. However, when they have an internal defect during the manufacturing
process or operation, a partial discharge (PD) occurs, and eventually destroys the insulation. In this paper, a Rogowski-type PD
sensor was studied to replace commercial PD sensors used for the insulation diagnosis of power apparatus. The proposed PD
sensor was manufactured with four different types of PCB-based winding structures, and it was analyzed in terms of the detection
characteristics for standard calibration pulses and the changes of the output voltage according to the distance. The output
increased linearly in accordance with the applied discharge amount. It was confirmed that the hexagon structure sensor had the
highest sensitivity, because the winding cross-sectional area of the sensor was larger than others. In addition, as the distance
from the defect increased, the output voltage of the sensors decreased by 7.32% on average. It was also confirmed that the
attenuation rate according to the distance decreased as the input discharge amount increased. For the application of this new type
sensor, PD electrode system was designed to simulate the void defect. Waveforms and PRPD patterns measured by the proposed
PD sensors at DIV and 120% of DIV were the same as the results measured by MPD 600 based on IEC 60270. The proposed
PD sensors can be installed on the inner wall of the transformer tank by coating its surfaces with a non-conductive material;
therefore, it is possible to detect internal defects more effectively at a closer distance from the defect than the conventional

SEeNSors.
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Fig. 1. Rogowski-type PD sensor. (a) schematic diagram, (b)
geometry configuration of single coil, and (c) equivalent circuit.
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Fig. 2. Four different Rogowski-type PD sensors. (a) rectangle, (b) diamond, (¢) hexagon, and (d) ellipse.
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Table 1. Geometrical parameters of four different Rogowski-type
PD sensors.

Geometrical parameters Value
Number of turns 20 turns

Width of conductor line 2 mm

Distance between conductors 1 mm

Size of PCB (WxH)
Thickness of PCB

120 mmx80 mm

1.6 mm
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Fig. 3. PD electrode system. (a) void specimen, (b) electrode system, and (c) electrode system with stand.
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