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ABSTRACT

Mostobserved defects in todayewercable systemare

due topartial discharges (PD) under AC voltage stress.

Partial discharge diagnostic testing of cable systems in the
field is intended to measure and locate those singular o

multiple clusters of PD producing defect sites, that would
result in a near term cable failurelhe results of PD
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activity, and to make some sort of remgudian which may
include replacement of the offending cable or plant item.
After installation or long time use, the insulation of cable or
accessories may include small voids and cavities,
conductive or insulating contaminants, or conductive
protrusions in different interfacesausing partial discharge

diagnostic tests are used to assess the condition of the cable(PD). Partial discharge measurensimave received much

insulation. High voltage testing should provide the
information required fothe decision whether a defect in
the insulation is dangerous. On the other hand, experience
also shows that the Gsite PD measurements by using

attention in recent years. Apparent charge, partial discharge
inception voltage as well as nunntzand distribution of PD
pulses are most important quantities. Different ways to
suppress external noisee applied to detect signals with

frequency tuned resonant test systems give high sensitivity high sensitivity in difficult orsite conditions.The cables

and calibration is possible using partial discharge
calibrator on the cable terminations. In thgaper, the
authors used a new technology for-6ite withstand tests
combined with partial discharge measurements of power
cable systemJhe results of man@n-sitetests carried out

on 66 kVcablesystemsre presented.
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INTRODUCTION

The use of XLPE insulatiofor medium and high voltage
power cablsis increasingn distribution and transmission

of electrical networksConsequently, the number of new
installed 66 k\- XLPE power cablegisincreasngin power
networls. The new cable systeroan exposgto inaccurate
assembling of cable accessorisd could result in the
presence of defecthiring installation External damagesf
cable installation are usually detected by DC testing of the
over sheath. In consequence, aftestallation tests of the
insulation can focus on defects in cable accessories, e.g.
interfacial problems, improper positioningcuts or
scratches, contaminations etc. Such defects do not
necessarily lead to breakdown within testing time, bearing
the risk of breakdowns later in service. Sensitivsioa PD
measurements significantly reduce this risk 314, 5).
Detecting PD offlong cables is a good start to the diagnosis
of the system condition. However, it is only a start, and the
obvious next stage after detection is to locate where the PD
originated from. Once located, the final stage is to
understand the problem which hasngeated the PD
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onsite testing hee to check the insulation conditiaiter
installation and assembly of cable system, as well as ageing
of cables andccessoriefb]. If an onsite test is complete

with a partial discharge (PD)neasurement, all the
experience from the various factory tests can be transferred
to the onsite test. The after laying test of new cables fills
the quality assurance gap between the type and routine tests
of the cable at the manufactures site and the commissioning
of the complete cable system-site.

PARTIAL DISCHAGE MEASURING
SYSTEM

High voltag tests should provide the information for the
decision whether a defect in the insulation is dangerous or
not for the later operation. That means the failure
mechanism during the HV test and the later operation
should follow the same physical processatoelerate this
process, the test voltage is usually higher than the
corresponding stress during operation. Frequency tuned
resonant test systesmeanwhilethestate of the art for an

site testing and diagnostics on high voltage XLPE insulated
cables. he components of the HV test system and load
(power cable to be tested)rin an oscillating circuit of a
certain natural frequency, this system operates in resonance.
It establishes a powerful high voltage at minimum power
input. The test voltage is purene-shaped in the case of
series resonant circuit. Its frequency depends on the load
capacitance according to the equation:
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