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 Zero-carbon, innovative ultra-light rail transport for

 medium-sized towns and cities, fuelled by 'green' hydrogen

Medium-sized towns and cities in the UK and Ireland lack light-rail public-transport systems, and are heavily congested by carbon-emitting road vehicles, especially private cars.  We show how to introduce low-cost, zero-carbon emitting, and attractive ultra-light rail public-transport to encourage modal shift, thereby combating congestion and reducing overall carbon emissions.  We envisage low-cost infrastructure and inexpensive, zero-carbon emitting rolling stock, using a hydrogen-fuel cell hybrid-power system.  These unique elements have attracted considerable interest in continental North West Europe, where there is a greater tradition of light-rail transport. They make these transport innovations affordable for medium-sized towns/cities in the UK and Ireland.

A revolutionary project, conceived jointly between Cheltenham Chamber of Commerce and Professor Frank Chambers (Head of the University of Gloucestershire’s Centre for Environmental Change and Quaternary Research, and Gloucestershire Member of Travelwatch South West), has come runner-up out of 26 university entrants in a national competition.
Shortlisted for the award at the Carbon Connections Conference in March 2009, sponsored by The Co-operative Bank plc at London’s Natural History Museum, the prize was based on the votes of conference attendees after having seen presentations on the top five short-listed projects. 
Professor Chambers and Mike Spink from the Chamber attended the conference, having compiled a lively conference presentation, with the help of Willy Ford (Travelwatch Midlands West and Chamber rail advisor) and Michael Ratcliffe, Chief Executive of the Cheltenham Chamber of Commerce.

“I’m delighted that both the expert shortlisting committee and the professional conference audience have heartily endorsed this concept,” said Professor Chambers. 

The project is highly innovative, and indeed currently unique, not merely in the UK, but in the world.  It aims to provide an end-to-end solution that addresses not only the particular needs of Ultra Light Rail (ULR) for medium-sized towns but also the means of providing a zero-carbon fuel source for the vehicles through processing waste  
In summary, it is proposed that lightweight trams be introduced that are hybrid-powered—that is to say the vehicles are powered by hydrogen, with on-board batteries storing the electricity produced from a hydrogen fuel cell—the only emission from the ULR vehicles would be pure water. The hydrogen is obtained from the anaerobic digestion of waste. This is the first time that any rail vehicle (outside Japan) would be powered via hydrogen, and the first time in the world that the hybrid-powered system would be installed in a passenger rail vehicle. 

As in many parts of the EU, areas such as Gloucestershire are coming under pressure to define a long-term strategy for dealing with waste against a background of opposition to the use of incineration from both environmental groups and residents.
The Chamber, University and external bodies, are promoting the introduction of a ULR system to link Cheltenham Spa railway station with the town centre and Cheltenham Racecourse as the first part of what could become a much bigger system providing pollution-free travel for both work and leisure-related  purposes.
The route for the first phase would in part use an old rail track bed, originally the route of The Honeybourne Line built by the Great Western Railway to link Birmingham with Cheltenham Spa, and finally abandoned in 1977. Some of this route is currently used as a cycleway and footpath, and the proposal would include retaining this dual use.
The team has considered the alternatives to light rail but has discounted them. For example, guided buses are no cheaper than ULR in the medium to long term as they have a shorter lifetime in service. In addition, light rail is much more likely to be adopted by all potential passenger socio-economic groups, whereas experience shows this does not happen with buses.  
The project team are working with Severn Lamb, a rail vehicle manufacturer in Alcester, Warwickshire to design rolling stock suited to the needs of ULR for medium-sized towns. These vehicles are on a far more modest scale, specification and budget than are normally found on tram systems in large cities and metropolitan areas. This in turn simplifies the needs in terms of other infrastructure such as catenary and lineside structures.
Willy Ford, a member of Travelwatch Midlands and a rail consultant to the Chamber commented “What we are striving to do is design a vehicle that is not over-engineered. It needs to meet the requirements but no more. This way, we can manage costs and use tried and tested components that are well understood. Cheltenham had trams running from 1901 until 1930 and they were very popular—in fact the last remaining tram is still in storage in the town. What we are trying to do is to re-introduce the benefits of a quality tram service to the town, but in a way that has the added environmental credentials of zero pollution and also raises the opportunity of generating much of the fuel required through processing the mountains of waste generated throughout the County and hence solving that problem as well”
Introducing bio-digester technology into Gloucestershire would also permit the county to handle thousands of tonnes of waste without resorting to landfill or incineration, and create a zero-carbon fuel: hydrogen (converted from methane or biogas) 

The Gloucestershire ULR could link Cheltenham ultimately with Gloucester, creating a city-region rapid transit system. It is a model that could be re-used in many locations where congestion and pollution are issues but population size does not justify the expense associated with larger trams and catenary systems. It also has potential to provide a cost-effective transport solution for unused branch lines or those used intermittently by heritage rail groups.
Mike Spink continues “we have been talking to the University of Birmingham for some time now and have seen their work on using hydrogen fuel cells in conjunction with battery power, including cars running around the campus and a similarly powered canal boat.  They are also researching ways in which green hydrogen can be extracted from waste on a large scale”. 
“If Gloucestershire will take the bold step of integrating a new Waste Treatment facility with an ultra-light rail transport strategy, then the county will lead the world in showing how medium-sized towns and cities, like Cheltenham and Gloucester, can both significantly reduce their carbon emissions and help to solve their traffic congestion problems,” said Professor Chambers. 

“Even in difficult times it is very important that we continue to look for ways to improve the area’s transport infrastructure. This project not only offers that, but also identifies an innovative way of dealing with the ever increasing amounts of waste generated in the county,” added Michael Ratcliffe.
In December 2008, a project meeting, organised by the University’s European Funding Office, and hosted at Cheltenham Racecourse, was attended, amongst others, by city/regional officials from Gloucestershire, Preston, Cork and its Regional Authority, Eindhoven (Netherlands), Pro-Rail (the Dutch rail infrastructure provider—equivalent of Network Rail) and hydrogen fuelcell applied researchers.  The outcome was the creation of a consortium to put together a major project bid for EU INTER-REG funding and the submission is now at an advanced stage.
Carbon savings for the specific Cheltenham–town–Racecourse and Cheltenham–Gloucester ULR systems are large; if emulated in other European towns and cities, and elsewhere in the world, the carbon savings are on a gigantic scale.
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