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Cause 
Tunnels are major energy consumers and energy consumption is enormous, especially during 
calamities. Making tunnels more energy efficient and the energy transition in general mean 
that tunnel operators locally and abroad are looking for future-proof, flexible and sustainable 
solutions. Questions about the application of emergency power generators to diesel, own 
generation and buffering, imminent instability of the energy network, etc. seem universal.  
 
Within Europe, a number of studies are currently executed in this context, or solutions have 
even already been implemented. One of the leading parties in this matter is the Austrian 
ASFinAG. ASFinAG is the 'government company' for toll collection and road management of 
the Austrian main road network and manages approximately 2200 kilometers of motorway 
and associated structures. 
 
The COB is in contact with ASFinAG and representatives of various tunnel operators in Europe 
have paid them a working visit by invitation. Among the representatives were representatives 
of the municipality of The Hague, Rijkswaterstaat and the COB. 
 
Presentations 
The working visit consisted of two sessions. Four presentations were given in a first session on 
Tuesday afternoon 6th of December. Approximately eighteen interested people were physically 
present and a group of approximately thirty people joined digitally. 
 
Presentation ASFinAG 
In the first presentation, ASFinAG gave an insight into their view on energy transition and 
network robustness. Partly due to the rise in energy prices and the risk of failure of the public 
energy network, solutions have been sought. One of the solutions has been found in taking the 
energy supply of their infrastructure in-house. This has already been partly achieved: part of 
the Vienna ring road, including a number of tunnels and the traffic control center, has already 
been taken under our own management. 
 
Here, a private medium-voltage cable connects the various energy consumers with each other 
and a number of energy sources is connected to the same cable. In addition to a grid 
connection, various fields with solar panels, emergency power generators still present, but also 
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a battery energy storage are connected. An energy management system monitors and 
regulates supply and demand. In the near future, more objects will be connected and more 
sustainable energy sources and storage systems will be realized. At a further stage, it is even 
thought that it is possible to offer energy to third parties or the public grid with own 
generation and storage, as part of making the system cost-effective. 
 
In this way, it is believed to bring about a “black-out resilience” and thus increase the 
resilience of the vital infrastructure in the event of major problems with the energy supply. 
 
Incidentally, along the way, there have also been some questions about the role and objectives 
of the infrastructure provider, the grid managers and possible conflicting interests with energy 
producers. The issue of peak load in the event of calamities in a tunnel is also a topical issue 
here. In that respect, the issues and challenges were comparable to the situation in the 
Netherlands. 
 
Presentation Rijkswaterstaat 
In the second presentation, Rijkswaterstaat gave those present insight into their sustainability 
objectives. In general, three steps can be distinguished. The first step is to reduce the demand 
for energy (reduction and prevention). The second step is to shift the energy demand from 
fossil to electric and the third step is to sustainably generate the energy that is still needed. 
 
A number of examples of each step were shown in the presentation. In the first step: fifty 
percent energy savings in public lighting and the reduction of energy consumption in tunnels, 
in particular by means of adjustments to the tunnel lighting. For the second step: the 
commissioning of a number of multifunctional electric vessels, which will also reduce the need 
to sail. And in the third step: the solar panels at the Gaasperdammertunnel and the wind farm 
on the Maasvlakte. 
Subsequently, a glimpse was given of how Rijkswaterstaat wants to deal with the themes of 
energy reduction and energy storage with the impending renovations of the tunnels around 
Rotterdam in order to make the tunnels energy-neutral. 
 
Presentation Fehmarnbelt tunnel 
The third presentation was about sustainability aspects surrounding the construction of the 
Fehmarnbelt tunnel and specifically about the tunnel motor factory in Rødbyhavn. It was 
decided to realize the tunnel with immersion elements. Of the elements, each 217 meters long 
and wide enough for a highway, escape routes and a double track, 79 (!) will be needed, which 
will be built 'on the assembly line' in a large factory hall in five production lines. In addition, 
there is a production line of ten 40-metre long extra-deep elements for housing installations 
and escape rooms. 
 
To reduce construction traffic, a harbor has been built and materials are brought in by ship. A 
special village has been built for the approximately 1300 employees, so that there is less 
commuting. It also includes various social activities. Sustainable solutions are also being sought 



 

Pagina 3 van 4 behorende bij  

for construction transport at work and on the water. For example, the factory, the village and 
all necessary facilities have been electrified. Construction of the tunnel started in 2021 and the 
tunnel is expected to be operational in 2029. The factory will not be dismantled when the 
tunnel is finished. In Denmark there are more plans for large tunnels and if someone needs a 
few tunnel sections in the meantime, they can still be produced in the factory. 
 
A special aspect for Denmark: so much energy is already being generated sustainably that 
saving energy for the sustainability objective no longer requires the most attention. Of course 
there is continuous attention for energy reduction, but the focus is mainly on CO2 reduction, 
living environment and circularity by thinking about construction method, design and material. 
 
Presentation BASt 
The last presentation was given by BASt (Bundesanstalt für Straßenwesen). This research 
institute has conducted various studies on energy-efficient (road) transport, electrification and 
energy supply of means of transport. In order to be able to test the various studies in practice, 
they have their own section of highway at their disposal. 
 
In addition, and explained in more detail in the presentation, studies are also being carried out 
into the use of geothermal energy around tunnels. A study is investigating whether the heat 
that can be extracted from a mountain tunnel can be used to keep a nearby bridge free of 
snow and ice in winter, while heat can be stored in the tunnel in summer. In addition, studies 
are underway at a number of other tunnels to extract heat energy from leaking water for use 
in nearby buildings, but also for snow removal on road sections. 
 
After the presentations there was an opportunity to discuss the content of the presentations. 
 
Location visit 
In the second session of the working visit, on Wednesday morning, the attendees visited a 
number of locations in Vienna of the energy system that is already operational on part of the 
ring road. The first visit concerned a test location of various solar panel installations integrated 
into a noise barrier. In eight different solutions, it is examined which arrangement gives the 
best results. Not only in terms of yield, but also in terms of construction, maintenance and use 
of materials. Partly by placing additional panels on the existing screen, but also a number 
where the panels were also the noise barrier itself. Test results from the one-year trial will be 
available shortly. Energy that will be released in the future from these types of systems will 
also be connected to the company's own energy system.  
 
A second visit was made to one of the fields of solar panels placed on the tunnel roof. A 
striking aspect: at the entrance of the tunnel tube, a kind of daylight transition has been 
created by installing windows 'to the north' above the tunnel. Daylight can enter the tunnel, 
but it cannot be direct sunlight. Working like this significant savings can already be made on 
entrance. Because the windows need to be replaced, a lot of interest was shown in the light-
over-fiber solution of the Corbulotunnel. 
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This was followed by a visit to the traffic control center in Vienna. This impressive center 
serves the traffic around the Vienna ring road and monitors the entire road network of 
ASFinAG. A lot of modern technology is used, which meant that energy consumption and 
dependence on emergency power supplies were also high. Partly for this reason, the first 
energy storage has been installed at this power station. For the time being with a capacity of 
approximately 400kW/h, but this will soon be expanded to >1MW/h. 
 
During the visit, a presentation was given about the invisible part of the energy system. An 
energy cable has been laid along, now part of, the ring road. Where energy is needed (traffic 
center, tunnels, lighting, traffic lights), it is taken from this cable. Where energy is available, it 
is offered on the same cable. An energy management system monitors supply and demand 
and adjusts if necessary. 
 
For all connection points, in addition to yield and consumption, data is also available on 
voltage quality and harmonic distortion (an increasing problem). The system is able to 
compensate for these harmful effects by using the battery system. In the presentation of 
DHYBRID Power Systems from Munich, a number of aspects and possibilities were also 
presented and shown live. It was also possible to look at the collected data and show the 
results of the performance so far. 
 
Another fine example of sustainable thinking was on display on the site of the traffic control 
center: a new storage silo approximately thirty meters high and with a diameter of five meters 
for spreading material for de-icing, constructed almost entirely from sustainably sourced 
wood. 
 
Afterwards, those present concluded that it was a short, but very useful and instructive visit 
that should certainly be followed up. The problems faced by each individual participant are 
certainly not unique and it has been shown that parties can help each other by sharing and 
discussing experiences. 
 
Possible topics for follow-up meeting(s) 
- Solar-over-Fiber in the Corbulotunnel, 
- The lighting design and control of the tunnel lighting and the DC system of the 
Rottemerentunnel; 
- The far-reaching developments concerning energy storage in tunnels in Rotterdam; 
- Integration of Maasvlakte windmills (possibly in combination with COB tunnel day summer 
2023); 
- Solutions energy saving highway lighting; 
- Further sustainable developments regarding the design and construction of the Fehmarnbelt 
tunnel. 
 


