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Fig. 4 PD waveforms as a function of distance propagated through a cable with frequency dependent
attenuation corresponding to Fig 3. The distances propagated are 0, 100, 300, and 1000 m
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M@<&&: Objective Methods to Interpret Partial-Discharge Data on Rotating—Machine Stator
Windings. Greg C. Stone, Fellow, |EEE Translations, 2006 228> <2015 88 B2 E>
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Fig1. Attenuation and dispersion of a pulse as it travels along a cross—linked polyethylene
power cable of different lengths.
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(@ <&&: Analytic Solutions for Pulse Propagation in Shielded Power Cable for Symmetric and
Asymmetric PD Pulses, Naima Oussalah, IEEE Transactions on Dielectrics and Electrical Insulation Vol.
14, No. 5; October 2007>
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Figure 2. Pulse -6 dB bandwidth as a function of distance propagated. At 0
distance, the bandwidth is about 370 MHz for an attenuation constant of 5x10°
" s/m. However at 1000 m., the bandwidth is in the range of 1 MHz. well
below the typical detection bandwidth of field PD measurement systems of
about 10 MHz. The exact pulse width, as determined numerically, is shown
along with an analytic approximation for the pulse width.
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& Partial Discharge Pulse Propagation, Localisation and Measurements in Medium Voltage Power

Cables, Power Engineering Conference(UPEC), 2013 48th International Universities, HVPDA>
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Fig. 1 Pulse width as a function of distance propagated for

Pulse with a 5 ns initial width
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Fig. 3 Pulse rise time as a function of distance propagated for a 10 V Pulse with a 10

ns initial width when measured with the HFCT sensor and the voltage probe
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Fig. 4 Pulse width as a function of distance propagated for a 10 V Pulse with initial
widths froms 10 — 100 ns
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&: On-line Partial Discharge (OLPD) Monitoring of Complete High Voltage (HV) Networks in the Oil

& Gas Industry, 2014 102, S=HVPDA} JI=Xt&>

« At the discharge source the PD pulse can be modelled by a Dirac-0 function,
with a broad frequency spectrum and a very fast (< 1 ns) rise time.

Amplitude

Distance Propagated

« As a PD pulse propagates from its source (within the machines’ stator
winding) to the machine terminals and then along the feeder cable from the
machine back to switchgear, it changes shape (as shown above).

« These changes occur due to the effects of attenuation and dispersion as the
cable/stator winding acts as a low-pass filter, stripping out the high
frequency content of the pulse and developing into a ‘Shark-Fin’ shape.
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