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A Study on the Development and Characteristics Evaluation of
Non-Contact HFCT Sensor for Partial Discharge Measurement
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Abstract

In this study, the sensor such as current transformer type was developed for measuring non-contact partial
discharge in power electrical facilities, and the results of the characteristic evaluation were discussed. The
frequency response characteristics of the HFCT sensor were shown to be measurable from 20 [kHz] to 20 [MHz].
The average sensitivity for the positive direction was 0.308 [mV/pCl, and the negative direction was 0.459
[mV/pCl. Which showed that the sensitivity for the negative direction was better than that for the positive
direction. The developed HFCT sensor is possible to measure very small partial discharge pulse signals and can be
measured various types of partial discharge that may occur at power electrical facilities.
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Fig. 1. Appearance of the HFCT sensor.
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Fig. 2. Frequency response characteristics of HFCT
SEensor.
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Fig. 3. Output measurement according to the pulse
applied direction and an example of an applied
pulse.
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Fig. 4. Output characteristics of HFCT sensor according
to pulse applied direction.
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Table 1. Sensitivity according to pulse applied direction
and magnitude.
B 1 EHA QUM & FU|0 ME A

Direct P[Ele]e Measurement [mV] (B) Sens1t1(\;1t§ /[ArglV/pC]

ion )
Max | Min |Pk-Pk| Max | Min | Pk-Pk

0 11280 |-12.80| 25.60 | - - -

(noise)

50 | 17.60 |-10.40| 28.00 | 0.352 | 0.208 | 0.56

Positive
100 | 26.40 | -8.00 | 34.40 | 0.264 | 0.08 | 0.344
average 0.308 | 0.144 | 0.452
oo 11200 |-1040| 2240 | - - -
20 12.00 |-11.20 | 23.20 0.6 0.56 1.16
Nega

tive 50 26.40 |-26.40| 52.80 | 0.528 | 0.528 | 1.056
100 | 24.80 |-36.80| 61.60 | 0.248 | 0.368 | 0.616
average 0.459 | 0.486 | 0.944
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Fig. 5. Partial discharge measurement experimental
set-up for HFCT sensor in Airborne needle—plate
electrode structure.
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Fig. 6. Partial discharge pulse measurement result of
HFCT sensor according to the change of the
applied electric voltage.
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