N

N

Progress of the SuperRail Project in Paris and
Qualification Results of the 35 m Prototype HTS Cable
System
Kévin Berger, Gabriel Hajiri, Arnaud Allais, Jean-Maxime Saugrain, Nicolas
Lallouet, Beate West, Hervé Caron, David Ferandelle, Sara Villagra, Said
Aboudrar, et al.

» To cite this version:

Kévin Berger, Gabriel Hajiri, Arnaud Allais, Jean-Maxime Saugrain, Nicolas Lallouet, et al.. Progress
of the SuperRail Project in Paris and Qualification Results of the 35 m Prototype HT'S Cable System.
4th International Workshop on Cooling Systems for HT'S Applications (IWC-HTS), Cryogenics and
Superconductivity Society of Japan (CSSJ), Oct 2024, Matsue, Japan. hal-04752808

HAL Id: hal-04752808
https://hal.science/hal-04752808v1
Submitted on 25 Oct 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://hal.science/hal-04752808v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

4th International Workshop on Cooling Systems for HTS Applications (IWC-HTS)
23th (Wed.) to 25th (Fri.) October, 2024 at Kunibiki Messe (Shimane Prefectual Convention Center), Matsue, Japan

Progress of the SuperRail project in Paris and qualification results of the 35 m

prototype HTS cable system

Kévin BergerV*, Gabriel Hajiri, Arnaud Allais?, Jean-Maxime Saugrain?, Nicolas Lallouet?,
Beate West?, Hervé Caron®, David Ferandelle®, Sara Villagra®, Said Aboudrar®),
Louise Terrien®, Romain Goncalves®, Grégory Bouvier®, and Loic Quéval®?

DUniversité de Lorraine, GREEN, F-54000 Nancy, France, , ?Nexans, France, ¥Département de la Traction
Electrigue, SNCF Réseau, F-93418 La Plaine Saint-Denis, France, “Agence d’Essai Ferroviaire, SNCF
Voyageurs, 94407 Vitry Sur Seine, France, ®Absolut System, Grenoble, France, ®Université Paris-Saclay,
CentraleSupélec, CNRS, Laboratoire de Génie Electrique et Electrotechnique de Paris, 91190 Gif-sur-Yvette,
France, "Sorbonne Université, CNRS, Laboratoire de Génie Electrique et Electrotechnique de Paris, 75252 Paris,
France

The SuperRail project, backed by the French government, will be the first installation of a
high-temperature superconducting (HTS) cable system on a commercially operated railway
electric grid (1). The project's goal is to develop, manufacture, install and operate of a HTS
DC cable system at the Montparnasse railways station in Paris. The HTS technology provides
here the only viable solution to increase the power supply from the railway substation to a
group of railway tracks in such densely populated areas, strengthening and securing the
railway grid, and contributing to the achievement of national low-carbon emission targets.
Two 60 m long 1.5 kV-3.5 kA HTS DC cables made of 2G conductors will be installed in
parallel. They are designed to meet stringent load chart requirements and to sustain a
67 kA-200 ms short-circuit current. Prior to the installation at Montparnasse, a complete 35-m
HTS cable type test loop was installed and tested at the SNCF Railway Test Agency
(SNCF-AEF). This system includes two terminations, one joint, and a cooling system. This
paper provides a detailed description of the type test loop and the results of the
comprehensive tests, including multiple cooling cycles, steady state operation at nominal
current, high voltage withstand, and overcurrent fault behavior. The results confirm that the
cable system met its design specifications, qualifying it for the SuperRail installation and for
future railway projects.
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