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New Ricardo service to enhance railway 
pantograph and catenary system design 
 

Ricardo Rail has launched a new service to simulate the 

dynamic interaction between pantograph units and catenary 

systems, with the aim of helping to optimize the design of future 

electrification products while also reducing development costs 

 

Rail lines operating using overhead electrification via catenary systems rely on a 

smooth, continuous connection between the pantograph units of the rolling stock and 

the overhead electrified wires.  

 

To ensure that new pantograph and catenary systems perform according to the 

European rail industry’s requirements, they must meet the standards set out in the 

Technical Specifications for Interoperability for locomotives and rolling stock 

(Commission Regulation (EU) No 1302/2014) and Energy (Commission Regulation 

(EU) No 1301/2014). Both of these standards require that the dynamic interaction—the 

forces and movements between the systems —is rigorously tested. 

 

To date this has required extensive physical test programmes to assess how the 

products behave in a fully operational environment. For example, how the products 

adjust to variations in bridge height, how the pantographs react to differing tensions 

and resonance in the catenary wire, and how changes in a vehicle’s speed or the 

number of units it is carrying impacts on the performance of the products. 

 



 

 

The Ricardo pantograph and catenary modelling and simulation package ‘RiPAC’ has 

been developed by Ricardo to offer track and rolling stock engineers the opportunity to 

simulate the full motion behaviour of their designs at a much earlier stage of the 

product development process.   

 

The simulations, which are performed in line with applicable standard for current 

collection systems (EN50318), are overseen by Ricardo’s vehicle-track engineers 

teams who process the data to provide a detailed report of the measurements captured 

by the in-house software. The data can then focus to the physical testing programme, 

subsequently reducing the time and cost of achieving the necessary certification. 

 

Train operators and infrastructure managers can also use RiPAC to monitor the 

performance of systems on existing routes across their networks, or to inform major 

refurbishment and upgrade programmes. For example, RiPAC was recently applied by 

Netherlands rail infrastructure operator, ProRail, and the Rotterdam Port Authority to 

examine the catenary of a new 3.8 km line serving the Rotterdam area for its 

compliance with applicable standards.  

 

“RiPAC uses state of the art modelling software to perform a wide range of pantograph-

catenary interaction analysis,” commented Jasper Peen, senior consultant at Ricardo 

Rail. “By providing developers with a detailed and accurate reading of a product’s 

expected performance on the network, we can help them bring improved products to 

market in a much shorter timescale, while also offering reduced development costs.”    

 

As well mainline rail infrastructure, RiPAC can also provide simulations and analysis for 

street level light rail systems and catenary powered electric bus networks. 

 

RiPAC is part of a growing simulation and virtual testing portfolio available from 

Ricardo’s Vehicle-track interface team, alongside a range of studies, analyses and 

advisory services related to vehicle dynamics, multi-body simulation and optimization of 

wheel/rail interaction.  
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NOTES TO EDITORS: 
 
 
Ricardo plc is a global, world-class, multi-industry consultancy for engineering, technology, 
project innovation and strategy. Our people are committed to providing outstanding value 
through quality engineering solutions focused on high efficiency, low emission, class-leading 
product innovation and robust strategic implementation. With a century of delivering 
excellence and value through technology, our client list includes the world's major 
transportation original equipment manufacturers, supply chain organizations, energy 
companies, financial institutions and governments. Guided by our corporate values of respect, 
integrity, creativity & innovation and passion, we enable our customers to achieve sustainable 
growth and commercial success. Ricardo is listed in the FTSE4Good Index, which identifies 
global companies that demonstrate strong environmental, social and governance (ESG) 
practices. For more information, visit www.ricardo.com. 
 
 
Ricardo Rail is the rail consultancy and assurance business of Ricardo. It provides expert 
independent assurance and consultancy services to help clients navigate the industry’s 
operational, commercial and regulatory demands. Ricardo Rail has an international reach and 
presence through a network of 17 regional offices across Europe, Asia and the Middle East, 
with a team of over 500 rail engineers and specialists. Further information is available at 
http://rail.ricardo.com/.  
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