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Development and characterization of a ultra-wide bandwidth video detector
for the UHF partial discharge monitoring system

Kijun Park. Sun-geun Goo. and Jin-yul Yoon
Korea Electric Power research Institute. Daejeon, 305-380

Abstract - Ultra-wide bandwidth (UWB)
detection method has been widely used as a
front end detection scheme for the ultra-high

frequency (UHF) partial discharge (PD)
monitoring systems. A  broad-band video
detector module was developed and

characterized for the UHF UWB PD detection
systems. The usecable bandwidth of the module
i1s more than 2 GHz and it is optimized for
50-ohm systems. The detection sensitivity and
dynamic range of the module were
characterized by using a known ns-width RF
pulses of GHz range. The dynamic range is
morc than 6-decades and the module can detect
pulsed RF signals down to 1 nW. The detector
module can eliminate expensive equipment such
as high speed oscilloscopes and radio frequency
(RF) spectrum analyzers. Therefore, it enables
one to use slow speed data acquisition systems
for the PD monitoring at the UHF range. The
detector module was used to detect real PDs of
about (3 pC. The module converts the UWB PD
signals into a low-bandwidth video signal with
a high signal-to-noise ratio.
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Fig. 1. Typical PD current waveform (upper trace)
and the radiation detected at the UHF PD sensor
(lower trace). (The bottom half shows magnified
view of both pulses)
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Table 1. Design parameters and target for the video
detector.

Design parameter Goal
Input impedance ~50 ohm
Board layout 4-layer Microstrip
Number of channel per module 2
Input protection ESD & over voltage
Useable Frequency range 02 ~ 25 GHz
Useable Input range -65 dBm ~ 10 dBm
Operation mode Log detector
Power supply +5 V
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Fig. 2. Simulation result for frequency response of
the detector input network with the electro-static
discharge and the over-voltage protection.

Fig. 3. Internal~ and external-view of the 2-channel
logarithmic video detector module.
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Fig. 4. Experimental set-up for the detector
module characterization.
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Fig. 5. Typical input- (lower trace) and output-
(upper trace) waveform of the detecter module.
The input pulse width was about 50 ns and the
power was 50 dBm (10 nW) at 500 MHz.
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Fig. 6. Typical input- (lower trace) and output-
(upper trace} waveform of the detecter module.
The input pulse width was about 50 ns and the
power was ~60 dBm ( 1 nW) at at 800 MHz,
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Fig. 7. The detector input power versus output
voltage for various frequencies.
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Fig. 8. Frequency response of the detector output
for input power of -55 and -10 dBm.
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