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Design and Fabrication of a PD Measurement System for Dielectric

Test of Low—voltage Electrical and Electronic Components
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Design and Fabrication of the PD Measurement System for Dielectric

Test of Low-voltage Electrical and Electronic Components

by Seung-Fo, Moorn

Department of Electrical & Electronics Engineering
The Graduate School of Korea Maritime University

Busan, Republic of Korea

Abstract

This thesis deals with the design and fabrication of a partial
discharge (PD) measurement system to evaluate dielectric performance
of low-voltage electrical and electronic components. The system
consists of a test voltage source, a coupling network with a discharge
free capacitor and detection impedance, a low-noise amplifier, and a
data acquisition (DAQ) device.

Low cutoff frequency of the detection circuit was set at 1 MHz (-3
dB) to attenuate AC voltage by -270dB and to pass discharge pulses
only without any distortion. A shielding enclosure of Ni-Cu double
structure and a high voltage filter with a high cutoff frequency of 570

Hz were designed to get a better measurement condition against

_iv_



radiation and conduction noises from the outside.

Also, we designed a measurement software based on the LabVIEW
programming tool. The software analyzes PD parameters such as
sensitivity, apparent charge and frequency of PD pulse, discharge
inception voltage (DIV), and discharge extinction voltage (DEV).

The sensitivity of the system calibrated by a standard pulse
injection was 33.8 mV/pC for photo-couplers, and 31.3 mV/pC between
primary windings and core, and 27.6mV/pC between primary and
secondary windings for isolation transformers, respectively.

From the experimental results, it was confirmed that the proposed
PD measurement system detects PD pulses over 03pC in
photo-couplers and estimate dielectric performance of low-voltage

electrical and electronic components.
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(d) AR = (A& B)

9 42 XEEWA2~EHo| dig PD A A
Fig. 42 PD test results for phototransistors
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Table 4.2 Discharge parameters for darlington phototransistors

T B st pCl | BAMA AL V] | B2l [V]
Als C 0.5 400 at 0.36 pC 530 at 0.41 pC
Als D 59 370 at 0.6 pC 470 at 1.27 pC
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(d) AN = (A= D)

a9 43 SYHE LEEWA2~H dg PD AF A
Fig. 4.3 PD test results for darlington phototransistors
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Table 4.3 Discharge parameters 1 for isolation transformers

T W st e [pCl B ARA A} [V A 2dd e [V]
1AL -2 A 1.9 700 at 1.2 pC 440 at 1.4 pC
22t -4 4] 1100 470 at 16 pC 310 at 1pC

1Az d-22r24Y 1200 440 at 3 pC 250 at 3pC
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(b) AL (1AL -E4])
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(d) ZANE QA2 d-HA])
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(f) TN QA42LL-2232)

O 44 AAWgTlel v PD AF A 1
Fig. 44 PD test results 1 for isolation transformers
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Table 4.4 Discharge parameters 2 for isolation transformers

T BT [pCl W ANA AR [V] | B add s [V]
1Azd-=4 14 890 at 0.5pC 870 at 1.9 pC
22k d -2 4l 18 590 at 0.6 pC 560 at 0.8 pC

127 Y -2t Y 916 520 at 6.1 pC 530 at 4.8 pC
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(b) AL (1AL -E4])
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(d) ZANE QA2 d-HA])
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(f) TN QA42LL-2232)

O 45 AAWgr]el Wi PD AF A 2
Fig. 45 PD test results 2 for isolation transformers
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