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Propagation Characteristics of Partial Discharge Pulse Current
on Branched Line

Katsuya YAMASHITA, Takuma MIYAKE, Tatsuya SAKODA, Wataru KAWANO

Abstract

Electric failure for the Cross-linked Polyethylene (XLPE) cable decreases year by year because of progress of
manufacturing. However, at joint and terminal sections of the XLPE cable, partial discharges (PDs) occur in defects
of insulating materials. The PD generation can occur at any points in the insulation system where electric field
strength exceeds a PD inception electric field and can develop until breakdown occurs. That is, PDs which are
owing to local electrical stress in the insulation or on the surface of the insulation reflect a kind of sign of insulation
deterioration. Therefore, PD measurement is a useful technique of assessing the insulation deterioration of XLPE
cables. We propose a partial discharge locator (PDL) system which uses a time synchronization system instead of
measuring PDs propagation velocity. The PDL is a two sides system in a distance of over 1 km and possible to
detect the fault position owing to PDs on the power cable without power interruption. In this study, we investigated

how PDs propagate in XLPE cables which have a branch.
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Fig.1 Schematic diagram of a PDL system
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Fig.2 Equivalent circuit when partial discharge occurs 4

R BROEST
R, R Ot
L:AVHTH R

G, - WO HOBR A A D B e

Gy ROy R A ST DR E A &
C: MR OFER &
dL : fRNTICRIT DAL R &

3.2 T AE

Fig.3 |2 EMTP % M\ TRl L 7c BARRY e b€ 7 v %
R, I T ENENR SO L —T Vi3 B &
LT R T 22kV BREERE AR Y =F L v r — 7)1 150mm? &
ETFNELTEHRALTWS, 72, %0 —7 NV EiX,
Bk BEr—T N ERANTREEE OO 1 %F 5
WCRRIE LTz, 728, KD A v = v ABE 10 | 4t
W OREITERE LT,

B A MR B A O R 2 EREBRREE 1A, 1
S 2 NG L, IES O a8 b Tl ABIIL, &
UL 2 % BRI i i oD 254k 4 A L 72,

a
50m

« lm

—

>

500m

M o

(c) Circuit model 3

Fig.3 Circuit model for analyzing influence of branch
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Fig.4 Frequency characteristics of pulse current

Table 1. Resonant frequency of circuit model

Resonant Combined
Length
[m] Frequency resonant
[MHZz] frequency [MHz]
10 2.87
1.72
50 0.574
100 0.287
0.172
500 0.0574
1000 0.0287
0.0172
5000 0.00574

Resonant frequency is calculated by impedance when the cable is considered
as a distributed constant circuit. Combined resonant frequency means when
each cables are considered as a parallel circuit. (i.e. 10m and 50m)
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Fig.5 f-Z characteristics of model cables
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