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In 2015 the project Supernet NL was started to integrate a High Temperature Superconducting (HTS)
cable system into the Dutch high voltage power network. The project Supernet NL was designated as a
demonstration project to illustrate the applicability of a HTS cable system in an operational high
voltage network and open the application of superconductivity in other sectors and in particular the
maritime sector where a large added economic value was expected. It was not a project target as such,
but the aimed cable was expected to be the longest in service HTS cable at high voltage (HV)
worldwide (approximately 3.4 km circuit length). Six institutes, namely; TU Delft, University of
Twente, HAN, IWO Project, RH Marine and TenneT TSO, participated in the project based on the
expertise they could offer to the project. The project had seven work packages (WP) focusing on
finding an adequate demonstration site, on electrotechnical design of the HTS cable system, on its
reliability, on diagnostics, on the specifications and tender, on realisation of the project and on the
demonstration. With an increased renewable energy, new technologies are needed to transmit the
energy more efficiently. HTS cable has larger capacity and can transmit more power compared to its
equivalent conventional cable systems. Further, the society demands more underground transmission
systems than overhead line systems. However, in urban area, this is/can be problematic due to limited
available free underground space as cable systems occupy certain space deviating from which will
have adverse operational impact. There shall be certain distance between the cables within one circuits
as well as certain distance between the cable circuit and other underground infrastructure to function
reliably and efficiently (e.g. to release the heat production to the soil). HTS cable system, has a closed
cooling system which minimizes the influence of the other infrastructure on it almost to zero level.
Based on the knowledge derived from the technical aspects, the application of the HTS cable system
in the High Voltage grid is possible. The HTS cable also aimed at having near zero electromagnetic
(EM) emission at ground level (i.e. < 0.4 microT). Regarding the reliability aspect, HTS technology
has been used for several years in other industries. As for cable systems, there are several pilot projects
as well as commercial projects that prove the HTS cable system is a reasonable technology, and the
reliability of the grid could be made sufficient by means of redundant subsystems provided as part of
the cable system. To assure that a system is technically and financially feasible to be incorporated to
the high voltage grid, it is important to consider a worst case scenario where a system is failed and
needs to be restored in a short period of time i.e. a scenario where the out of service time is minimized.
To start a repair of a HTS cables system, the cable system needs to be warmed up without damaging
any (sub-)component prior to start the repair and it needs to be cooled down again to the cryogenic
temperature without damaging the (sub-)components after the repair is finished. This can be time
consuming process as the warming up and cooling down with a wrong rate can damage the cable
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system. Under this research, it was shown that by applying a special method of warming up and
cooling down, this rate can be improved considerably and hence the restoration time after failure can
be minimized.

Within the research framework, it was shown that the HTS cable system is technically a potential
replacement for conventional cable systems i.e. XLPE, gas-pressurized and fluid-filled cable systems.
However, the project is still considerably more expensive to realize compared to its equivalent
conventional cable system. The dominant cost factors are the cost of HTS tapes and the cooling
system including cryostat. Hence, at this stage applying a HTS cable system in a high voltage network
was concluded not to be economically competitive to conventional cable.
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