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Here comes the

Ricardo is part of a consortium aiming to connect solar electricity generation 
directly to the railway network and provide zero carbon power cheaper than from 
the grid. Andrew Shields asks: is this the start of a radiant future for rail? 
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“At its core,” says Ivan Stone, “this is a 
simple idea. But you have to remember: it 
had never been done before.”

Four years ago, recalls the chief 
executive officer of Riding Sunbeams, 
experts from the Energy Futures Lab 
at Imperial College London, Community 
Energy South and electrical engineering 
specialists Turbo Power Systems 
gathered trackside near Aldershot station 
in Hampshire.

“We were there to find out whether it 
was possible to install a solar farm close 
to an electrified train track and, instead of 
connecting to the grid like a conventional 
solar array, create a direct link to the track 
to provide traction power for the trains.”

The answer was: yes. The experiment 
proved that the grid could be bypassed 
completely. Thus was born Riding 
Sunbeams’ mission to find an unsubsidised 
route to market for community energy and 
to decarbonise railways – Britain’s largest 
electricity consumer – in a way that would 
also maximise social benefit. “Railways and 
solar photovoltaics (PV) are,” says Stone, “a 
match made in heaven.”

Alternatives to carbon
Transportation is responsible for around 
one-fifth of global carbon dioxide (CO2) 
emissions. Within this sector, rail is 
among the most efficient and lowest 
emitting modes, according to a report, 
‘The Future of Rail’, published in 2019 by 
the International Energy Agency.

Rail accounts for eight per cent of the 
world’s passenger movements and seven 
per cent of freight transport yet uses just 
two per cent of transport energy demands. 
Three-quarters of total rail passenger 
movements and half of rail freight rely on 
electricity, making it uniquely positioned to 
take advantage of renewables.

Projects around the world are showing 
that low-carbon energy alternatives do 
exist and are no less efficient. Ricardo 
provided safety case development and 
certification for the mainline test of 
the UK’s first hydrogen powered train, 
HydroFLEX [see RQ Spring 2021], while 
Indian Railways has equipped nearly 60 
passenger coaches with solar panels to 
supply light and fan power since 2017. 
The station at Guwahati in Assam is 100 

per cent solar powered and solar PV 
installations are planned at 8,500 more 
stations in the coming years. Similar 
projects are underway in Australia and 
Argentina.

Founded by climate charity Possible 
and Community Energy South, the aim 
of Riding Sunbeams is to take solar 
potential a significant step further, in the 
belief that direct supply to rail traction 
systems opens up opportunities for 
decarbonising metro, tram and railway 
systems everywhere. Ricardo has been 
working with Riding Sunbeams since 
2019 on solutions for systems at each 
stage of the proposition.

Overcoming technical 
challenges
Thirty per cent of railways are currently 
electrified, using either a third rail 
parallel to the track carrying DC power 
or overhead AC or DC cables. Cost is 
a significant factor to electrify the 
remaining 70 per cent; Riding Sunbeams 
not only provides clean power, it also 
reduces cost.

The solar PV array 
at Aldershot station 
connected to an 
ancillary transformer 
on the DC traction 
system

“PLUGGING SOLAR  
DIRECTLY INTO THE 
RAILWAYS OPENS UP 
OPPORTUNITIES TO USE 
RENEWABLE ENERGY 
TECHNOLOGIES IN WAYS  
NOT PREVIOUSLY 
POSSIBLE”
IVAN STONE, CEO,  
RIDING SUNBEAMS
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Deploying solar energy to power 
railways faces a number of technical 
challenges. Two-thirds of the UK’s existing 
electrified routes – and all plans for new 
rail electrification – use AC overhead lines 
to power trains. Most of the electrified 
train lines around the world do likewise. 
The technology needed to provide low-
cost power conversion from renewables to 
AC rail traction systems has not previously 
existed.

Ricardo is part of the Riding 
Sunbeams-led collaboration, working 
with Turbo Power Systems and Network 
Rail, that is seeking to show it’s possible 
to create a direct connection between 
renewables and AC rail networks.

“With Ricardo’s support,” says Stone, 
“we will be able to apply our low-cost, low-
carbon traction supply model to most of 
the electrified routes in the UK and around 
the world. This will also support low-
cost electrification of some of the most 
challenging remaining diesel-powered lines.

“Proof of capability will bolster our 
attempts to enter the traction power 
supply market as a small and medium-
sized enterprise with an innovative value 
proposition that can be applied in the UK 
and many other countries.”

Indeed, a study commissioned by 
Indian NGO Climate Trends and Riding 
Sunbeams and conducted by Ricardo 
Energy and Environment has found that 
a direct supply of solar energy to Indian 
Railways, without the need to connect 

via the grid, would save almost seven 
million tonnes of carbon per year. It could 
also potentially power at least one in four 
trains on the national network.

Making a world-first 
connection
In 2019, the team successfully 
demonstrated a direct connection between 
solar PV panels and the DC third rail traction 
system. That summer, a test unit of just over 
100 panels was installed next to the track 
at a demonstrator site outside Aldershot 
station. Named ‘First Light’, this was the 
first time in the world that renewable zero 
carbon electricity had been directly supplied 
to an adjacent rail line without causing either 
system to malfunction.

The 30 kilowatts peak (kWp) unit was 
connected to an ancillary transformer 
on the traction system of Network Rail’s 
Wessex Route, with the energy captured 
from the panel array used to power 
signalling and lights. Ricardo provided its 
expertise in power generation research 
and experience of connecting renewable 
energy technologies to existing DC third 
rail infrastructure.

“Taking our idea off the drawing board 
and onto the tracks was a pivotal moment,” 
adds Stone. “We’ve shown that plugging 
solar directly into the UK railways can be 
done safely and without disruption to train 
services and opens up opportunities to use 
renewable energy technologies in ways not 
previously possible.

“At the same time we have been 
gathering electricity demand data from 
potential community solar farm sites 
in the south of England. By putting this 
real-world data together, we’ll be able to 
work out how to plug in much larger solar 
arrays to power trains in future.”

The model allows transport system 
operators to buy competitively priced low 
carbon energy directly from a community 
solar farm. Riding Sunbeams estimate 
that each megawatt (MW) of solar 
capacity connected to the rail traction 
system will deliver annual savings of 
around 245 tonnes of carbon dioxide 
equivalent (CO2e).

Projects in the pipeline
Late last year, Riding Sunbeams secured 
funding from Thrive Renewables and the 
Friends Provident Foundation to develop a 
pipeline of new renewable energy projects 
in south-east England and south Wales.

This was followed by a £2.5 million 
award from the UK government’s Getting 
Building Fund to build a 4 MW solar farm 
in East Sussex which will directly power 
the main line railway between London and 
Eastbourne. Ricardo contributed feasibility 
insights, including financial models for 
delivery of the solar farm, and options for 
the electrical connection between the 
solar farm and the railway. This project will 
become operational in mid-2022.

Riding Sunbeams’ work has informed 
Network Rail’s Traction Decarbonisation 
Network Strategy as well as the 
Department for Transport’s Transport 
Decarbonisation Strategy. It could 
ultimately see one in every ten UK trains 
running on energy direct from the sun.

The projects have also helped to inform 
both Transport for London and HS1’s new 
tender processes to procure renewable 
traction energy direct from lineside 
generators. Last year Riding Sunbeams 
completed a new feasibility study with 
Transport for Wales for direct supply to  
25 kV AC overhead electrified routes, 
looking at the potential for community solar 
to power the South Wales Metro.

“Community energy – where local people 
own the renewable energy and benefit 
from it – is at the heart of this work,” says 
Stone. “We want to provide a commercial 
route to market for community energy 
groups looking for new projects to develop 
and connect them to regional rail network 
operators like Network Rail who will pay a 
fair price for their power.

“Our mission is to see community- and 
commuter-owned solar farms powering 
the railways – for the benefit of the railway 
routes, the communities that host them 
and of course the planet. Get on board - 
here comes the sun!”   

The solar PV array at 
a demonstrator site 
outside Aldershot 
station
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