
There can be little doubt that the 
international railway industry is in an 
era of significant growth. High speed 
networks are being developed and 
expanded across Europe and Asia, 
offering not just a viable alternative to 
short-haul air travel, but one increasingly 
preferred by the travelling public. 
Similarly, towns and cities – ranging 
from communities as small as 100,000 
people in Europe to the mega-cities of the 
developing nations – are investing in tram, 

metro and monorail infrastructure as a 
means of providing the transportation 
life-blood of future growth, or to improve 
air quality for their citizens by relieving 
gridlocked road networks. At the same 
time, while the American love affair 
with domestic air travel continues 
unabated – not least due to the sheer 
distances involved – long-haul rail freight 
is in something of a resurgence, taking 
significant truck movements away from 
the interstate road network.

Against this backdrop it is hardly 
surprising that Ricardo has always 
had a stated strategy of expanding 
into the rail sector. While Ricardo has 
been no stranger to the rail industry, 
the company’s primary focus in this 
sector has been – at least until very 
recently – on diesel power systems for 
locomotives and multiple units. In more 
recent years Ricardo’s involvement has 
been broader, including for example, 
partnering with Malaysia’s Scomi 

RAIL
Following the announcement in April that Ricardo had signed a share and asset 
purchase agreement to acquire LR Rail, July 1 saw the effective completion of 
the acquisition and formation of the new international Ricardo Rail business. 
Anthony Smith speaks to the MD of the new business, Paul seller
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on monorail driveline technology; 
supporting Canada’s CN Rail on natural 
gas propulsion systems; carrying out 
research into rail-based flywheel energy 
storage with Bombardier and Artemis 
and, most recently, collaborating on 
vehicle design with American Maglev. 
But despite this growing body of 
experience, Ricardo retained the 
broader strategic ambition to gain the 
necessary critical mass to become 
a serious player in the rail consulting 
industry, an aim that could only be 
realized through acquisition.

An innovative proposition 
from left field
As the managing director of LR Rail – the 
railway consultancy business of the 

Lloyd’s Register Group – Paul seller led 
a senior-level team tasked in 2014 with 
finding a purchaser for its business. 
Lloyd’s Register Group had taken the 
decision to divest its rail business in 
order to place it in the ownership of 
an organization that would be better 
placed to prioritize the resources 
and investment and to provide the 
strategic focus on the rail sector, key 
considerations needed to build a world 
class global rail business.

While many of the established leading 
players in the international rail consulting 
sector were on the bid list, so too – much 
to Paul seller’s surprise – was Ricardo: 
“The very first time we met the Ricardo 
bid team was in november 2014. They 
were ‘left field’ – something of an 

outsider in the playing field of contenders 
as we had been looking principally at 
existing railway consulting firms and 
certification providers. But we found 
the Ricardo team both dynamic in their 
thinking and culturally aligned with the 
ethos of LR Rail. There was a strong focus 
on fulfilling a strategic journey to develop 
a rail business, with bureaucracy and 
politics set to one side; we quickly formed 
a very strong impression that with 
Ricardo we would genuinely be part of a 
growth project to create an international 
force in railway consulting.”

Nucleus of a new Rail 
consulting business
From the outset, Ricardo’s bid 
strategy had been to create its new rail 
consulting organization, to be known as 
Ricardo Rail, around the structure of the 
acquired company. “Ricardo was very 
clear with us that, far from dismantling 
LR Rail and merging us into an existing 
rail industry consultancy, we would 
be held together and be empowered 
to drive the growth of our business, 
bringing into it Ricardo’s existing rail 
team and also accessing the company’s 
broad-ranging technology development 
base,” continues seller. “This made it by 

The Thameslink upgrade project is a £6bn, nine-year programme 
of works due to complete in 2018. Stretching from the south coast 
of england, through London’s suburbs and central districts and as 
far north as Kings Lynn by the Norfolk coast, Thameslink will bring 
new, longer trains, resolve some notorious network bottlenecks, 
and deliver major improvements to key stations such as Farringdon, 
Blackfriars and London Bridge, amongst others.

Central to the entire programme is the ‘Core’, a short, double-
track section through central London running between Blackfriars 
and St Pancras, and through which all cross-city services will 
pass. With a new signalling design to cater for up to 24 trains per 
hour (current capacity is 16 tph) this section will offer service 
frequencies more akin to that of a metro. And herein lies a major 
technical challenge for Thameslink, and it is where a team from LR 
Rail has been busily engaged.

Most metro systems under construction or refurbishment today 
would turn to Communications Based Train Control (CBTC) to manage 
the level of traffic intended for the core. This is because CBTC is 
designed for the stop-start nature of metros, with automated control 
of train movements allowing shorter headways between services.

But as a Network Rail (the uK’s rail infrastructure company) 
project - and consistent with its commitment to adopt train control 
technology championed by the eu to bring consistency across 
Member States - Thameslink will use european Train Control System 
(eTCS) as its standard for signalling. This is despite preconceptions 
that eTCS is optimized for regional and national mainline railways and 
not a metro-style operation.

David Mee, Principal Consultant, has been an integral part of the 
project team since the signalling concept was first in development in 
2009. “The year 2015 is key”, he says. “After months of development 
for the concept for delivering 24 trains per hour through the core, 
we will start test running in the core itself by this autumn. So we are 
moving towards a significant point of the whole programme”.

For Mee and his team within Network Rail, this will be the 
culmination of many months’ work and planning. “our role has been to 
develop the safety programme for the project. Being involved from an 
early stage allowed us to influence the subsystem requirements and 
operations, not only to achieve high levels of safety but also ensure 
performance is optimized.

“Ricardo was very clear with us 
that, far from dismantling LR Rail 
and merging us into an existing rail 
industry consultancy, we would be 
held together and be empowered to 

drive the growth of our business” 
Paul Seller, managing director, Ricardo Rail

Signalling the Thameslink ‘Core’
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far the most attractive bidder to us.”
one of the initial complexities 

identified with the acquisition was that 
of LR Rail’s certification business. it is 
important when operating in this area to 
have a means of managing the potential 
conflict of interest in organizations 
where employees can be engaged both 
in providing consulting services to 
clients and also assessing regulatory 
compliance and providing certification. 
This was something that the new 
Ricardo Rail team realized very quickly 
could be turned into an opportunity by 
creating a separate certification body 
– to be known as Ricardo Certification 
– which could become a third Ricardo 
service line to the international rail 
industry alongside technical consulting 
and performance products.

A complex transfer in  
record time
Following the announcement of the 
share and asset purchase agreement on 
April 17, a cross functional integration 
team, drawn from across LR Rail and 
Ricardo, have delivered an extremely 
complex transfer of business activities 
in less than eleven weeks.

“The complexity of this sale and 
acquisition is not to be underestimated,” 
explains seller. “We are talking about 
over 450 rail engineers and specialists 
working in 15 territories around the 
world, in three different business 
entities, and with a hundred of these 
people working for Lloyd’s Register 
entities that were not being sold to 
Ricardo. We have seven hundred active 
contracts, of which two hundred require 
formal novation, and in many of our 
territories staff relocation is required.”

“Despite these challenges,” he 
continues, “we have achieved in less 
than three months what ordinarily 
might have taken years. And while this 

business separation and integration 
has been going on, a number of the 
very same people have been doing 
their day jobs too, as our commercial 
and business targets have not gone 
away and we must aim to maintain 
turnover, profitability and the continued 
confidence of our customers.”

emerging synergies
seller identifies two significant 
areas of synergy that were already 
coming to the fore even during the 
transition period. The first was a shared 
organizational culture based on a 
strong engineering ethos, significantly 
easing the process of integration. The 
second, as he explains, was even more 
tangible: “We had long wanted to exploit 
business around products, and we 
can clearly learn a lot from being part 
of Ricardo both in exploiting our own 
intellectual property (iP) and in using 
our established rail industry presence 
to bring new opportunities for iP from 
the core Ricardo organization. We have 
already begun to work on joint bids 
with other parts of Ricardo. There are 
pockets of Ricardo Rail – particularly 
in our Dutch operation – that are 
focused much more upon engineering 
and products. synergies are already 
being widely exploited, for example 
guided busways where Ricardo’s 
existing commercial and autonomous 
vehicle capabilities are extremely 
complementary.”

Future North American 
growth prospects
over a five-year timeframe seller is 
ambitious to grow the new Ricardo Rail 
business and sees north America as 
being particularly attractive both for 
technical consulting and assurance 
services. in heavy rail, the Us is a 
primarily private sector rail freight market 

based on the main inter-state networks, 
but there are many mass transit and 
commuter networks too in the major 
cities. Whereas even in comparatively 
recent years many would have viewed 
this as a declining twilight industry, Us 
rail is currently resurgent and clearly an 
increasingly attractive market. 

in particular, seller sees assurance and 
certification as offering opportunities 
here: “i believe that we are already seeing 
moves in the north American railway 
industry towards a European style of 
safety and performance management, 
and this is an area where we are ideally 
equipped to help. The prevailing safety 
culture in the Us can be described as 
‘rule-based’, where the focus is upon 
meeting a pre-defined set of safety 
criteria. This is effectively the approach 
used in the UK in the 1980s, where 
changes to the railway were checked by 
government inspectors – from handrails 
and signage to wheelset quality – but 
very little was risk-assessed.”

in contrast to this very prescriptive 
approach,” seller continues, “the 
European approach of today will check 
conformance where appropriate but, 
more importantly, it is also more forward-
looking and objective in its assessment 
of risk. We need to check the safety 
management systems, assess the risk 
profile and ensure that this risk profile 
has been independently evaluated by an 
independent assessor, and we are now 
seeing the start of this change happening 
in north America. This represents a clear 
future opportunity for Ricardo Rail.”

Central europe, China  
and Japan
seller’s second target for medium-term 
expansion is the German-speaking 
markets of Germany, Austria and 
switzerland, not least due to the strong 
cultural synergies with the netherlands 

Growth in the North 
American heavy 
rail sector has been 
dominated by a 
resurgence of freight, 
while that in european 
networks has been 
dominated by high 
speed passenger 
services

 RQ • Q2 • 2015  13

Ricardo Rail



where Ricardo Rail already has a very 
strong presence. Here there is clearly 
apparent potential to leverage the 
practical advantages offered by Ricardo’s 
established German base, albeit one 
which until now has focused primarily on 
the automotive and related sectors.

“in China we have a good presence in 
the Beijing area,” continues seller, “both 
in the metro sector as well as with many 
of the manufacturers in that region, but 
we are also looking here to expand out 

into other regions and again, Ricardo’s 
experience with locomotive engine 
manufacturers in China gives the new 
Ricardo Rail brand added cachet in this 
market.” 

To those unfamiliar with the 
international rail industry, it might come 
as a surprise that China already ranks 
second in the world, behind Germany and 
ahead of France, in the manufacture of 
rolling stock and railway equipment. The 
large Chinese manufacturers are already 

big players in almost all markets other 
than Europe, and seller believes that 
it is only a matter of time – most likely 
through a major acquisition – before they 
become a major player here too. Again, 
seller sees this as an opportunity for 
Ricardo Rail.

“This changing structure of the 
international rail industry,” he explains, 
“underscores the rationale of our 
strategy of forming and developing 
business relationships with equipment 
suppliers in Europe as well as in China. 
We straddle the divide between these 
markets, and we include others in 
between such as the Middle East, and 
we can provide our service to all.”

Ricardo Rail also has a small presence in 
Japan and again, this is an area that seller 
intends to grow. He views the Japanese 
market for assurance and certification 
as changing and, rather like the Us, 
beginning to take independent assurance 
very seriously. The increased export 
focus of rolling stock and equipment 
manufacturers also makes the ability 
of a European company to certify such 
products extremely attractive. 
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Drax, owners of the uK’s largest power station, 
has developed a vehicle purpose-designed for the 
transport of biomass material used in the generation 
of sustainable low-carbon electricity. The company 
developed the vehicle with the support of LR Rail’s 
rolling stock design team. At the uK’s Rail Business 
Awards in February 2014, the design won the Rolling 
Stock excellence award for the introduction of the 
most successful new idea or new build into the on-
train passenger or rail freight environment.

At 18.9 metres long and offering a capacity of 
116 cubic metres – in terms of volume it is almost 
30 per cent larger than any other freight wagon on 
the network – it genuinely pushes the boundaries 
of rail vehicle engineering and will play a key role 
in transforming Drax into one of europe’s largest 
renewable generators.

Biomass is biological, plant-based material sourced 
from forestry products and residues, agricultural 
by-products, and energy crops. The Drax power 
station imports biomass from as far away as North 
America. But, unlike coal, biomass must be kept dry 
as it is transported from the ports to the power station in North 
yorkshire, which meant using the existing open-top coal wagons 
was out of the question.

The solution, designed by LR Rail, was based around lineside 
magnets. As the train approaches the hopper house it passes a 
magnet that triggers the top doors to open. A similar magnet then 
closes them upon leaving.

To ensure the doors would not be activated by magnetic activity 
elsewhere on the tracks – risking damage to overhead wires, 
tunnels and other lineside equipment – the train driver turns a key 

before entering the hopper house, sending a pressure signal along 
the rake to prime the wagons for opening and to disarm them 
again before setting off. Also, interlocking the pneumatic system 
that powers the top doors with the brakes means the train cannot 
proceed unless all the wagons are securely closed.

“This is the sort of project that designers like ourselves relish,” 
says Richard Gibney, who led the LR design team at LR Rail’s Derby 
office. “It was an opportunity to reimagine an entire concept, 
taking advantage of lessons learnt from an existing model and 
removing some of the inefficiencies.”

Purpose-designed biomass wagons

“This changing structure of the 
international rail industry underscores the 
rationale of our strategy of forming and 
developing business relationships with 
equipment suppliers in europe as well as 

in China. We straddle the divide between these markets, 
and we include others in between such as the Middle 
east, and we can provide our service to all.”  
Paul Seller, managing director, Ricardo Rail
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Intelligent Rail
Intelligent Rail is the term for a range of LR Rail services, 
originally developed for the Dutch network, that extend 
across the entire process – from the measurement 
technologies themselves through to the planning and 
delivery of operational improvements using the evidence 
found within the gathered data.

And, as a one stop shop for the collection, storage 
and analysis of asset performance data, Intelligent 
Rail has become a powerful tool for organization-wide 
approaches to asset management.

The modular configuration of the measurement 
platform designed by LR Rail means the company 
can provide measurements from both trackside and 
onboard sensors for a range of purposes. For example, 
the “Gotcha” Wheel Impact Load Detection module is 
currently being installed at 36 locations on the national 
network, and will soon be keeping a watchful eye on the 
wheel condition of around 80 percent of trains on the 
uK’s tracks.

Network Rail is also trialling the “PanMon” module, 
monitoring both uplift forces and pan head condition 
using a combination of radar, laser, optical and flash 
technology to capture high-definition images of 
pantographs on passing trains, providing real-time 
measurement of the condition and wear of the carbon 
strip and the status of end-horns and aerofoils.

other modules include “Infra-monitoring” and 
“Smartfleet”;  these both use sensors and data-
loggers installed onboard on normal service trains to 
provide real-time monitoring of track and rolling-stock 
condition, providing a flexible and cost-effective 
alternative to dedicated measurement vehicles.

Vertical market integration
Historically, the former LR Rail tended 
to work on new-build projects – new 
infrastructure, new railways and new 
vehicles, where the company would 
offer support ranging from the human 
factors design of stations, to signalling 
strategies and certification. The 
company focused much less on the 
optimization of ongoing operations, 
such as maintenance, and this is a 
further area in which seller aims to 
develop the Ricardo Rail service offering.

“i would like to see us doing more with 
train operating companies” he explains. 
“This could include vertically separated 
markets like the UK train operators, or 
the vertically integrated national rail 
operators in other territories. Building 
on the synergies of the Ricardo group, 
i would like to see Ricardo Rail helping 
train operators to improve the energy 
efficiency of their railway, to help them 
make efficiency improvements to their 
maintenance operations to improve 
fleet utilization and optimize whole life 
costs. in the netherlands, for example, 
we already provide wheel-rail monitoring 
technology that monitors wheelsets and 
ensures that anomalies on the wheelset 
are rectified quickly such that wheelflats 
do not go unchecked and hence risk 
causing much greater damage to 
the vehicle and infrastructure. As a 
proportion of the LR Rail business, the 
maintenance sector was comparatively 
small, but i see significant value in the 
future for Ricardo Rail and its customers 
in a new focus in this area.”

New rail scheme evaluation
A further area outside the remit of the 
former LR Rail, but where opportunities 
may arise for the new Ricardo Rail, is 
in assisting at the front end of railway 
scheme development. This tends to 
be focused on skills of railway strategy 

and operational planning rather than 
on engineering. now in the same group 
as Ricardo strategic Consulting, seller 
believes that there is clearly a further 
potential synergy to be exploited: 
“Combining our skills with Ricardo 
strategic Consulting, i believe that 
Ricardo Rail will be able to look at 
technology selection, supply chain 
management and other strategic issues 
in a similar manner to the way that 
this service has leveraged the Ricardo 
technical consulting offering in the 
automotive and allied sectors.”

Beyond conventional rail
The conventional focus on heavy rail 
and metro systems is, believes seller, 
beginning to break down. “increasingly 
we are seeing light rail and even guided 
busways as opportunities. With the 
growth in number of such schemes and 
the ability with the new Ricardo Rail to 
offer technologies and innovations such 
as high-speed flywheel energy storage 
that are applicable across all vehicle 
types, this is clearly an area in which i 
see us growing and i look to build upon 
the synergies with Ricardo in terms of 
its commercial vehicle sector expertise.”

Whilst there are few international 
standards in the light rail sector, seller 
also sees opportunities in the new 
concept of ‘hybrid tramways’. in these 
schemes, which are being explored 
in many cities, the vehicles are also 
engineered to heavy rail standards. 
This allows the tram network to share 
sections with mainline traffic between 
towns and major communities, while 
operating on dedicated routes within 
city centres. While such systems 
provide a pragmatic and potentially very 
cost-effective means of developing 
tram networks, they also require much 
higher mainline standards of assurance 
and certification.

New transport modalities
so much for the infrastructure and 
vehicle technologies of the future, but 
what does seller see as the probable 
changing patterns of transport use?

“The big advantage with private 
transport is its ability to come to your door. 
if autonomous vehicles can offer a viable 
alternative – in the manner that Uber is 



in the Us today – an increase in multi-
modal journeys involving both hub-to-hub 
public transport and hub-to-destination 
shared and/or autonomous vehicle use, 
is probably a really attractive long term 
solution for congested developed markets. 
This clearly brings future opportunities 
both for Ricardo Rail in facilitating the 
hub-to-hub rail services as well as for the 
automotive business in developing the 
autonomous vehicle infrastructure.”

Beyond steel wheel/ 
steel rail
nearer term, seller believes that for 
most markets and applications, the 
steel wheel/steel rail paradigm will 
prevail – even in the longer term. 
“it’s just the most efficient model for 
almost all applications,” he explains. 
“However, in some of the world’s rapidly 
developing cities, monorail systems 
can be more attractive as they enable 

routes to be developed based on a 
series of discrete tower locations 
rather than a contiguous surface (or 
highly expensive sub-surface) route 
across an already developed city.”

Beyond this, seller contends that 
there are many alternatives based on 
more local networks, such as Maglev 
schemes, as well as more technically 
challenging concepts: “While some of 
these will undoubtedly find application 
in certain localities, i believe that the 
core focus will be on conventional 
steel wheel/steel rail, railway, tram and 
hybrid tram systems. My vision is that 
Ricardo Rail – backed by the resources, 
expertise and technologies of the 
whole Ricardo group – will be there 
to support operators, developers and 
manufacturers in all sectors.” 

For more information about Ricardo 
Rail, visit: http://rail.ricardo.com

“My vision is that Ricardo Rail –  
backed by the resources, skills  
expertise and technologies of the  
whole Ricardo group – will be there to 
support operators, developers and 

manufacturers in all sectors.” 
Paul Seller, managing director, Ricardo Rail
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‘Hybrid’ tram systems, 
where vehicles can 
share route sections 
with mainline traffic 
between towns and 
major communities, 
while operating on 
dedicated routes within 
city centres, offer a 
pragmatic means of 
expanding networks 
(below left/right) 



xxxxxxxx

 RQ • Q2 • 2015  17

Ricardo Rail

The DDFlyTrain project has projected a fuel saving of around 10 
percent based on the use of high-speed flywheel brake energy 
recovery technology retrofitted to DMu rolling stock. This order 
of saving means that the technology has a potential return on 
investment within less than five years. The project has also produced a 
proof of concept test rig used to demonstrate the technology to 
rail industry stakeholders and a concept for integration 
onto a Bombardier Turbostar DMu. The hybrid solution 
is based on Ricardo’s TorqStor high-speed 
flywheel energy storage technology 
and the high efficiency Artemis Digital 
Displacement® hydraulic pump-motor 
transmission.

The research project, which started 
in 2013 and was led by Artemis, was co-
funded by Innovate uK and the Rail Safety 
and Standards Board. It included extensive 
simulation work based on field service data, 
which was used in the optimal sizing and 
design of a practical high-speed flywheel brake energy 
system for rail-based application; the data also helped in 
the construction and commissioning of a test rig for demonstration 
purposes. The project has also completed an initial integration 
exercise to incorporate the hardware and software onto a Turbostar 
DMu. Significant effort has been focused on the identification and 
management of the key operational concerns of such a solution.

Ricardo’s TorqStor is connected to the DMu driveline via Artemis 
Digital Displacement® hydraulic pump-motors in which computer-
controlled solenoid valves co-ordinate the responses of individual 
pistons to the overall power and torque requirements. Compared with 
conventional hydraulics, Digital Displacement® pump-motors have 
inherently high part-load efficiencies and controllability, and this 
makes it economically feasible to use hydraulics in energy-sensitive 
applications such as DMu regenerative braking.

Ricardo’s TorqStor differentiates itself 
from other flywheel designs with its unique 

permanent vacuum. This is made possible by its 
advanced magnetic gear system that enables 
the transmission of torque across a vacuum 

without the limitation of rotating seals or necessity for 
vacuum pumps. It provides an industrial design for deployment in 

real-world applications where durability and ease of serviceability 
are of paramount importance. It is also highly scalable in relation to 
the requirements of each application. With the value attaching to 
this potentially disruptive technology, the key aspects of Ricardo’s 
TorqStor are understandably the subject of protection by a family of 
patents.

In the DDFlyTrain project, the optimal configuration for a DMu was 
found to be two 4.5 MJ capacity TorqStor units with a maximum speed 
of 45,000 rev/min. The proof of concept demonstration test rig was 
a scaled-down version of the DMu architecture, based on a single 
220 kJ TorqStor. Discussions are now ongoing with key rail industry 
stakeholders with a view to pursuing further development and 
potentially, vehicle-based trials.

Ricardo TorqStor offers DMu fuel savings


