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The Design of a Planar Patch Sensor for Partial Discharge Diagnosis
in 6.6 kV Rotating Machine Stator Windings
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(Kwang-Jin Lim'®, Noh-Joon Park’, Hee- Dong Klm, Young—Ho Ju, and Dae-Hee Park')

Abstract

In stator windings of 6.6 kV rotating machine, corona discharge, surface discharge and internal
discharge are caused mainly by internal voids and insulation degradation. Also, if partial discharge
occurs in inner-part of stator windings, it will be happened electromagnetic pulses at wide frequency
range. In case of discharge spark, electromagnetic pulse generated from discharge source, and we can
detect it by using various RF resonators as an EM sensor. In order to detect these kind of
electromagnetic sources, we have designed and fabricated planar patch sensor using CST MWS
simulation, and also PD signals from artificial defected cable were measured by our proposed sensor.
Furthermore, HFCT was used as a reference sensor and compared with our proposed new planar patch

Sensor.

Key Words : Rotary machine stator winding, Partial discharge, Planar patch sensor,
HFCT sensor, Electromagnetic wave
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Fig. 1. Geometry of the planer patch sensor.
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Table 1. Parameter of planer patch sensor.

value value
parameter [mm) parameter [mm]
Li 150 W4 3
Ly 50 Ws 5
L3 85 11 0.1
Wi 60 t2 0.1
Wo 5 h 5.7
W3 19.5 €, 1.06
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Fig. 2. Return loss of simulation.
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Fig. 3. Manufacturing planar patch sensor.
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Fig. 4. Measuring system of PD.
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Fig. 6. Partial discharge signal by HFCT
Sensor.
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