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Effects Analysis of Partial Discharge Signal Propagation Characteristics in
Underground Transmission Cables Using EMTP
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Abstract — This paper describes propagation characteristics obtained by considering semiconducting screen and cross—bonding
in underground transmission cables. The semiconducting screen of power cable has effect on propagation characteristics
including attenuation, velocity and surge impedance. However, it is very difficult to apply the semiconduction screen for EMTP
model because of the number of conductors limitation. Therefore, CIGRE WG 21-05 proposed advanced insulation structure
and analysis technique of simplified approach including inner and outer semiconducting screen. In this paper, the various
propagation characteristics analyse using this structure and technique for 154kV XLPE 2000mr cable. The frequency
independent model of EMTP CABLE PARAMETER is used for just pattern analysis of propagation characteristics. For
exact data analysis, the frequency dependent model of J-marti is used for EMTP modeling. From these result, various
propagation characteristics of 154kV XLPE 2000mr cable according to semi conducting screen consideration, frequency
range, cable length and pulse width are analysed. In addition, in this paper, the effects of cross—bonding are also
variously discussed according to cross—-bonding methods, direct connection and impedance of lead cable.
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Table 2 Propagation characteristics according to calculation
frequency using EMTP in each case

N2 A s = RERIGSEN
A2k [dB/m] [m/ps] [Q]
FI5 | Casel | Case 2 | Casel | Case? | Casel | Case?
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Table 3 Comparison of signal attenuation of XLPE 2,000m

Trans. KIEE. Vol. 63, No. 5, MAY, 2014

A E Aol
I 100m 1km 10km
= Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2
[V] [V] [V] [V] [V] [V] [V] [V] [V] [V]
15ns | 09106 0.5012 053 053 0.3293 0.2651 0.1584 0.1369 0.064 0.0535
20ns | 09106 0.5012 053 053 0.3293 0.2651 0.1584 0.1369 0.064 0.0535
30ns 0971 0.9336 0.708 0.7612 05198 05288 0.2667 0.2396 0.1215 0.1016
100ns | 0.9832 0.9813 0.9098 0.9027 0.8327 0.8171 0.6232 0.5759 0.3294 0.2854
1us 0.9855 0.9842 0.9641 0.9602 0.9404 0.9334 0.8691 0.8525 0.7536 0.7258
10ps 0.9891 0.9878 0.9717 0.9696 0.9638 0.9611 0.9419 0.9356 0.9062 0.8963
100z | 0.9906 0.9895 0.9846 0.9827 0.9782 0.9755 0.9569 0.9489 0.9297 0.9241
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