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Project description

Connecting new customers to the electric power grid is only possible if
the resulting current in power cables does not exceed a predefined limit.
This limit is determined by the highest temperature a cable can sustain.
Above this temperature, the isolation inside the cable may become
ineffective, which may lead to a short circuit. The usual thermometers are
not very practical for monitoring the temperature distribution over long
underground power cables. One possible alternative is an indirect
measurement technique that deduces the cable temperature distribution
from the electromagnetic reflectometry data.

Reflectometry is a method used for measuring the properties of a
transmission line by sending an electromagnetic pulse along the line
and analyzing the reflected signal. The pulse is partially reflected by
the inhomogeneities of the transmission line, namely, by the variations
of its impedance. Theoretically, the electromagnetic constitutive
parameters of the cable that determine its impedance, such as the
dielectric permittivity of the insulation material, depend on the
temperature. Thus, if one can recover the impedance variations along
a power cable, then it should be possible to deduce the cable
temperature profile as well.

In this project the student will study both the forward model of the pulse propagation along a cable
with the temperature-dependent impedance, as well as the inverse problem of recovering the
impedance and temperature distributions from the reflected data.

This project will be carried out in close cooperation with our industrial partner Alliander N.V. The
company will provide a supervisor and financial support.
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