
Photovoltaics: TÜV Rheinland investigates potential for applications on 
rail infrastructure

Dec 20, 2021 | Car, Traffic & Travel, Industry & Digitalization

Project commissioned by the German Center for Rail Traffic Research at the Federal 
Railway Authority / Implementation by interdisciplinary team of rail and solar 
specialists

Contact:

Joerg Meyer zu Altenschildesche
Press officer
+49 221 806-2255
joerg.meyer@de.tuv.com

www.tuv.com



TÜV Rheinland is investigating the potential of photovoltaic (PV) 

applications on and in rail infrastructure on behalf of the German Center 

for Rail Traffic Research (DZSF) at the Federal Railway Authority. The 

project has a duration of 14 months. It is investigating which PV 

applications on and in the rail infrastructure can be used to feed electrical

energy directly into the rail power grid. It will also determine how much 

solar energy can increase the share of renewable energy in the railway 

electrification system. Railroad technology and photovoltaics experts from

TÜV Rheinland are working on the project on an interdisciplinary basis.

Further improving the greenhouse gas balance of railways

If Germany is to achieve its national climate protection targets, the 

transport sector must make its contribution. Because rail transport is 

heavily electrified and already uses a lot of renewable energy, it already 

has a favorable greenhouse gas emissions balance when it comes to 

consumption. With the help of PV, the share of renewable energy in rail 

electricity could be increased even more. “If it turns out to be possible to 

generate energy along the widely ramified railway electrification system 

and feed it in directly, thereby making better use of existing infrastructure 

and reducing energy losses through multiple conversion and transport, 

the rail mode of transport could further improve its greenhouse gas 

balance,” explains Jürgen van der Weem, rail technology expert at TÜV 

Rheinland and responsible for the project.

Examples of photovoltaics on or in rail infrastructure include track-

integrated PV modules in the track bed and PV modules attached to or 

integrated into noise barriers. Compared to conventional PV systems, a 

particular technical requirement is to feed the generated electricity 

directly into the railroad's single-phase, 15-kilovolt overhead network.

Determining potential energy yields on and in the infrastructure

The TÜV Rheinland experts are implementing the project in three work 

packages. The first work package involves market research into PV 

systems relevant to railroads. Here, TÜV Rheinland systematically 

examines the PV systems relevant for use on or in the rail infrastructure, 
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including all the necessary components that are also required for direct 

feed-in. The investigation includes PV systems that are available 

worldwide, as well as systems that are already being or have been tested

worldwide on or in rail infrastructure.

Quantitative assessment of the potential for photovoltaics

Based on these results, the experts from TÜV Rheinland are 

quantitatively recording the PV potential in the second work package. 

They will determine the existing areas on and in Germany’s rail 

infrastructure that can be used for applications, as well as the feed-in 

power and energy that can be generated there. This is based on publicly 

available sources such as databases of Deutsche Bahn AG and mapping

of radiation intensity. From the data compiled in this way, it is possible to 

deduce the expected energy yields. In addition to direct feed-in to the 

traction power grid, the experts also take into account close-to-generation

internal consumers in the rail sector.

Requirements from a rail technology perspective

The third work package deals with the requirements for PV systems, 

especially from a railroad engineering perspective. The relevant railroad 

regulations are named and, if necessary, concrete recommendations are 

given for necessary adjustments due to the integration of PV systems on 

and in the rail infrastructure, taking direct feed into account. Finally, TÜV 

Rheinland identifies possible barriers and restrictions on the one hand 

and synergies on the other and suggests how barriers or restrictions 

could be removed. In addition to the study and the documentation of the 

results, the project management and the coordination of the working 

group accompanying the research are also part of the large-scale project.
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TÜV Rheinland stands for safety and quality in virtually all areas of business and life. 
Founded almost 150 years ago, the company is one of the world’s leading testing service 
providers with more than 20,000 employees and annual revenues of 2 billion euros. TÜV 
Rheinland’s highly qualified experts test technical systems and products around the world, 
support innovations in technology and business, train people in numerous professions and 
certify management systems according to international standards. In doing so, the 
independent experts generate trust in products as well as processes across global value-
adding chains and the flow of commodities. Since 2006, TÜV Rheinland has been a member
of the United Nations Global Compact to promote sustainability and combat corruption. 
Website: www.tuv.com
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