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Main Aim

Methodology

To prevent the catastrophic failure of buried electric cable systems and the
consequent economic, environmental and social impacts.,

Catastrophic electrical failure is usually preceded by sequential partial breakdown of the insulation
(partial discharge), which generates brief broadband electromagnetic signals.
Partial discharge (PD) signals are usually small and difficult to distinguish from background noise.
In order to detect PD we must:
• Develop an optimised coupler array to detect the electromagnetic signal
• Employ sophisticated software techniques to distinguish between signal and background noise.
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Summary
• Experimental rigs have been built to examine the effectiveness of a
range of antenna designs
• A battery powered partial discharge simulator has been developed –
this is self-contained and can be lowered into the ground without the
need for external connection, which could cause unwanted
electromagnetic interference.
1.
• The detected signals contain significant background noise. The
largest of these are narrow band broadcast signals (for example ~110
2.
MHz from broadcast radio and ~550 MHz for TV).
• A range of hardware and software changes were implemented to
address these problems.
3.
• The present analysis utilises the use of wavelets and windowing
function techniques to focus the FFT analysis on the region of interest.
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Future Work
• Continue measurements with the PD simulator using the new
horizontal test rig to detect signals using different sensors and utilising
the new arrangements representing the PD between the core and
sheath of an underground power cable.
• Further improve the sensors performance and consider new designs.
• Improve the de-noising techniques using different methods to increase
the threshold of detection.
• Examine the use of array of antennae to improve detection sensitivity
and to locate the underground PD source location.
• Move to real cable scenarios.
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