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HARD ROCK TUNNEL BORING MACHINES ARE CUTTING
TUNNELS THROUGH THE PYRENEES.
Two high-tech Herrenknecht tunnel boring machines completed an endurance test
with bravura during long-distance tunnelling through the Pyrenees. After a total of 8.2
kilometers tunnelling through hard rock, the target line was reached with the final
breakthrough in April 2013. The resulting cross-border tunnel project will be used for
a high-voltage line to connect the French and Spanish electricity network with each
other.

Schwanau, Germany / Montesquieu-des-Albères, France, August 27, 2013. The
Herrenknecht tunnel boring machines "Canigou" and "Alberas" are compact powerhouses:
Equipped with an installed power of 1,250kW, they have a torque of 2,000kNm with a
cutterhead diameter of 4.3 meters. The tunnel boring machines have a length of 301 and 253
meters respectively and weigh 620 tonnes. The Double Shield TBMs started at their launch
portals in March and October 2012 to pre-drill and construct the 8.2km long tunnel through
the hard rock of the Catalan Pyrenees. "Alberas" begun its mission in La Jonquera in Spain.
"Canigou" advanced towards its sister machine from Montesquieu-des-Albères in France.
The two Double Shield TBMs from Herrenknecht were ordered by the Franco-Spanish joint
venture, consisting of the tunnelling specialists Eiffage and Dragados. The challenge was to
create an ambitious tunnel project within a demanding timeframe.
After 1.23 kilometers of tunnelling, "Canigou" reached the end of the lot, coming from France
beneath the Massif des Albères, in March 2013. The "Canigou" machine was immediately
dismantled in the protection of a tunnel section in stable rock without any lining under the
supervision Herrenknecht specialists. After 7.01 kilometers of tunnelling "Alberas", coming
from Spain, drove into the tunnel drilled by "Canigou" already on April 22, 2013, and the
breakthrough was celebrated in superb style. The best drilling performance of the overall
project was achieved by the tunnelling teams with the Herrenknecht-TBM "Alberas" on the
Spanish side: 53.5 meters per day with up to 1,040 meters drilled and built tunnel per month.
"Alberas" was also dismantled in the drilled tunnel, and the components were removed
through the north portal. The physical connection for the exchange of electricity is thus
completed.
The cross-border power lines that connect Spain with France and the rest of Europe need to
be extended urgently. The four existing connections do not have sufficient capacity to cope
with bottlenecks or to compensate for fluctuations resulting from the use of renewable energy
sources. As part of the bi-national project "INELFE" (INterconexión ELéctrica FranciaEspaña) a 64.5km long, ultra-modern high-voltage direct current transmission link (HVDC) is
being installed from Baixas, near Perpignan in France to Santa Llogaia near Figueras in
Spain. In the tunnel drilled by the two Herrenknecht tunnelling machines, the route passes
under the Pyrenees on the Catalan Mediterranean coast.
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Herrenknecht is the world's number 1 in mechanized tunnelling technology. Also when
drilling through hard rock. Double Shield TBMs from Herrenknecht are specialists for high
advance rates in hard rock. They combine the functional principles of the Gripper TBM and
the Single Shield TBM in one machine. This combination of methods allows the installation of
concrete segments in stable geological conditions parallel to the excavation work, thus
achieving very high advance rates. Lining the tunnel with segments contributes significantly
to the high quality and durability of the structure.
For the "INELFE" project Herrenknecht prepared the back-up systems of the two machines
for double storage: Logistics and storage facilities were designed in such a way that
segments and grout could always be stored on the machine for two ring building sequences.
Thus, the machine operators were able to exploit the potential of the Double Shield principle,
without being limited by possible shortages in the material logistics. Due to the design of the
machine components it was possible to dismantle them within the excavated drilling diameter
without having to break out an additional cavern. The INELFE tunnel runs to a large extent
parallel to the Le Perthus railway tunnel, built by Eiffage TP and Dragados S.A. from 2005 to
2007 with two large Double Shield TBMs from Herrenknecht (Ø 9.9m, total tunnelling length
16.4km).

INELFE – Interconexión Eléctrica FranciaEspaña

2 x Herrenknecht Double Shield TBMs
TBM3500XH

Location

La Jonquera, Spain

M-1620M "Alberas"; tunnel length: 7,026m

Montesquieu-des-Albères,
France

M-1619M "Canigou"; tunnel length: 1,235m

Application

electricity

Diameter

4,265mm

Tunnel
length

8,261m

Installed power

1,250kW

Geology

slate, gneiss, diorite, granite

Nominal torque

2,028kNm

Client

Réseau de Transport
d'Electricité (RTE); Red
Eléctrica de España (REE)

Contractor

HVDC Tunnel
GEIE (Eiffage TP,
Dragados S.A.)
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Photo 1:

"Canigou" (M-1619M) - one of the two Herrenknecht Double Shield TBMs (Ø 4,256mm)
for the excavation of the INELFE Tunnel project.

Photo 2:

The back-up systems of the two Double Shield TBMs are designed for high tunnelling
performances, allowing the storage of the segments and other material for two ring
building sequences.
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Herrenknecht AG
As the only company worldwide, Herrenknecht AG delivers tunnel boring machines for all
ground conditions and in all diameters – ranging from 0.10 to 19 meters. The product range
includes tailor-made machines for transport tunnels, supply and disposal tunnels and
additional equipment and service packages. Furthermore, Herrenknecht manufactures
drilling rigs for vertical and inclined shafts as well as deep drilling rigs. In the year 2012, the
Herrenknecht Group achieved a total operating performance of 1,135 million euros. The
Herrenknecht Group employs around 5,000 members of staff worldwide, among them 200
trainees. With 78 subsidiaries and associated companies working in related fields in
Germany and abroad, Herrenknecht provides a comprehensive range of services close to
the respective project and customer.
Utility Tunnelling. The market for Utility Tunnelling technology is characterized by
sustainable megatrends such as population growth, urbanization and resource scarcity. Oil,
gas, water, electricity and data must be transported efficiently over long distances without
loss, and wastewater must be disposed of in high-performance systems. With over 1,800
plants delivered worldwide, Herrenknecht has the highest reference density, both for
standardized micro machines as well as for project-specific customized special machines.
Currently, around 850 tunnel projects are being implemented using utility drilling rigs with
diameters of up to 4.20 meters made by Herrenknecht. Here, trenchless tunnelling offers a
range of advantages compared to conventional construction methods: transport, economy
and environment remain largely undisturbed while Micromachines, HDD rigs or shaft sinking
equipment are being used.
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