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Fig.1 Structure of tunnel-installed cable
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Characteristic admittance model and PD amplitude distribution

of tunnel-installed high-voltage cables
CHEN Xiaoxin, QIAN Yong,XU Yongpeng,SHENG Gehao,JIANG Xiuchen
(Department of Electrical Engineering,Shanghai Jiao Tong University ,Shanghai 200240, China)

Abstract: In order to study the amplitude distribution of PD(Partial Discharge) signals in cross-bonded cables,
a parameterized characteristic admittance model of three-phase tunnel-installed cable is established based on
Tylavsky’s formulas to calculate the amplitude distribution of PD pulse current on the cross-bonded cables.
The influences of cable laying mode and tunnel environment on the amplitude distribution are studied. The
accuracy of the proposed model and the correctness of the obtained conclusions are verified by simulation
experiments and field tests. Research shows that,with the characteristic expression of “two-larger-one-
smaller” ,the amplitude distribution of PD signals is decided by the characteristic admittance ratio;the
amplitude difference among three phases is reduced along with the increase of the space between cable
centres and the distance between the cable centre and the inner wall of tunnel.

Key words: tunnel; high-voltage cable; cross-linked polyethylene cable; cross connection; partial discharge;

characteristic admittance; amplitude distribution



