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Manufacturers are starting sales of
hydrogen fuel cell cars. Toyota has announced the sale of the Mirai in Japan,
with European sales to follow in spring
2015. Hyundai is already manufacturing
its ix35 fuel cell vehicle. Honda will
launch its fuel cell car together with new
recharging equipment in 2016. In the UK
Microcab is evaluating a lightweight storage system that releases hydrogen
quickly and safely.
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Manufacturers in Europe and the USA
are increasing sales of hydrogen fuel cell
buses and building up the refuelling infrastructure with hydrogen produced by off
peak electricity from wind, solar or marine energy sources.
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TOYOTA USHERS IN THE FUTURE
WITH LAUNCH OF ‘MIRAI’
Toyota Motor Corporation will launch its new
"Mirai" hydrogen fuel cell vehicle (FCV) in Japan on December 15. The Mirai, which
means ‘future’ in Japanese, signals the start
of a new age of vehicles. Using hydrogen―an important future energy source―as
fuel to generate electricity, the Mirai
achieves superior environmental performance with the convenience and driving
pleasure expected of any car.

use in power generation and a wide range of
other applications. FCVs are able to generate their own electricity from hydrogen,
meaning they can help make a future hydrogen-based society a reality, and are therefore expected to further contribute to accelerating energy diversification.

The Mirai uses the Toyota Fuel Cell System,
which features both fuel cell technology and
hybrid technology, and includes Toyota's
new proprietary fuel cell stack and highpressure hydrogen tanks. The system is more
energy efficient than internal combustion
engines and emits no CO2 or other substances of concern when driven. Drivers can
also expect the same level of convenience
as offered by gasoline engine vehicles, with
a generous cruising range and a hydrogen
refueling time of about three minutes.
The Mirai delivers everything expected of a
next-generation car: an immediately recognizable design; driving exhilaration stemming
from superior handling stability achieved by a
low center of gravity; and quiet but powerful
acceleration provided by the electric motor.
The Mirai also features an exclusive telematics service for a safe, secure and comfortable ride, and the vehicle can double as a
high-capacity external power supply system
during power outages, disasters and other
emergencies.
Hydrogen can be generated using a wide
range of natural resources and man-made
by-products such as sewage sludge. It can
also be created from water using natural renewable energy sources like solar and wind
power.
When compressed, it has a higher
energy density than batteries, and is relatively easy to store and transport, therefore it
also carries expectations for potential future

A video of the launch of the Mirai is available, in which Mitsuhisa Kato, Executive Vice
President, Toyota Motor Cooperation, outlines Toyota’s commitment to hydrogen and
fuel cells.
http://newsroom.toyota.co.jp
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ITM POWER WELCOMES LAUNCH OF
TOYOTA AND HYUNDAI FUEL CELL VEHICLES
ITM Power said that the Mirai uses the Toyota
Fuel Cell System (TFCS) which brings together
fuel cell and hybrid technologies. It includes
Toyota’s new proprietary fuel cell stack,
which has a maximum power output of
153bhp (114kW), and high-pressure hydrogen
tanks. The TFCS is more energy efficient than
internal combustion engines and emits no
CO2 or pollutants when the vehicle is driven.
The biggest hurdle for fuel-cell electric vehicles is a lack of hydrogen refuelling stations.
To support Mirai’s introduction to the US in
2016, Toyota is to supply 12 state-of-the-art
hydrogen stations in New York, New Jersey,
Massachusetts, Connecticut and Rhode Island. In the UK, the Government has announced that it is preparing for the roll-out of
hydrogen fuel-cell electric vehicles with an
initial network of up to 15 hydrogen refuelling
stations by the end of 2015 and 65 refuelling
stations soon after. Toyota are also part of
the EU HyFive Project which aims to speed up
the introduction of hydrogen-powered cars
in Europe.

ITM TAKES DELIVERY OF HYUNDAI
FUEL CELL VEHICLE

ITM Power’s Charles Purkess took delivery of
the Hyundai ix35 Fuel Cell vehicle, one of the
first Hyundai fuel cell vehicles to arrive in the
UK. The vehicles being rolled out are a result
of the £31m Hydrogen For Innovative Vehicles (HyFive) project funded by the Fuel Cell
and Hydrogen Joint Undertaking (FCH JU).
The project, which brings together vehicle
manufacturers, commercial hydrogen fuel
suppliers and government departments, aims
to make hydrogen vehicles a viable and environmentally friendly choice for motorists
across Europe.

CLUSTERS OF HYDROGEN
REFUELLING STATIONS
HyFive will see a total of 110 hydrogen fuel
cell vehicles rolled out to various European
locations including Bolzano, Copenhagen,
Innsbruck, Munich, Stuttgart and London. The
vehicles will be supported by clusters of hydrogen refuelling stations, twelve of which
are already in existence, and a further six to
be deployed. Three of these new stations are
currently being built by ITM Power and are set
to be deployed in London by spring 2015 and
each will include both on-site electrolyser systems and 700 bar refuelling capacity.
Until this time, the Hyundai ix35 will be used as
a commuter vehicle, covering the 158 miles
from Sheffield to London using the cleanest
fuel possible, hydrogen. Because the vehicle
has a range of 369 miles, it will only require
one tank of hydrogen to make this round trip.

RENEWABLE HYDROGEN
MINI GRID
The vehicle refueller will be located on the
Advanced Manufacturing Park in Rotherham, South Yorkshire. The site is close to exit
33 of the M1 junction with the M18 and will
be an important part of the UK hydrogen infrastructure. Planning permission has been
granted and the commissioning process is
underway.
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The hydrogen station will form a Hydrogen
Mini Grid consisting of a 225kW wind turbine,
an ITM Power electrolyser and 220kg of hydrogen storage, enough to refuel 40 fuel cell
vehicles. This approach allows the hydrogen
to be produced on site, from just electricity
and water, resulting in the Hyundai ix35 vehicle running on the cleanest hydrogen fuel
available.
Graham Cooley, CEO, ITM Power PLC, commented: “We are delighted to be one of the
first to run a fuel cell vehicle on the roads in
the UK. This move helps to highlight that the
motor manufacturers are serious about rolling
out these vehicles and signals the growing
demand for hydrogen refuelling stations”
Tom Finnegan-Smith, Rotherham Borough
Council, said: “The Council is an enthusiastic
supporter of hydrogen as a clean fuel and
we will utilise the opportunity to showcase
the vehicle and the refuelling station to
neighbouring districts”. Tony Whitehorn, President and CEO, Hyundai Motor UK, added:
“This first UK customer delivery is a huge landmark for the industry. Hyundai is the first company in the world to start series-production of
a fuel cell vehicle and is rolling-out this technology in line with government plans to grow
the refuelling infrastructure.
www.itm-power.com
worldwide.hyundai.com

Lack of central government involvement
does not help to get the message across to
people that this is the No.1 environmental
public health issue. Environmental Protection
UK emphasised the need for air quality focussed action by other Government departments as well as DEFRA. The Department for
Transport on road transport, by DECC in
avoiding “a narrow carbon reduction remit”,
by DCLG through its oversight on the planning system, and by the Treasury which
should “consider air quality as a priority given
the costs to health and the economy from air
quality impacts and the potential infraction
fines from Europe”. www.parliament.uk

HONDA AIMING FOR C02 –FREE
SOCIETY
Honda Motor Company has unveiled the
new FCV CONCEPT car and the Honda
Power Exporter CONCEPT, an external power
feeding device that enables AC power from
the FCV with maximum output of 9kW.

NEWS
CLEAN AIR
The UK Environmental Audit Committee’s latest report on air pollution states that the Government must act urgently to meet EU nitrogen dioxide targets, build in air quality obligations to transport infrastructure, and examine fiscal and other measures to gradually
encourage a move away from diesel vehicles towards low emission options. Road
transport is the main source of city emissions
of nitrogen oxides, carbon monoxide and
particulate matter. 29,000 deaths per year in
the UK could be attributable to man-made
particulate matter pollution, which the Department of Environment (DEFRA) estimates
cost the economy about £16 billion per year.

The new FCV is scheduled to go on sale in
Japan in March 2016 and subsequently in the
USA and Europe. In addition to the FCV and
power feeding device, Honda will promote
the application of the Smart Hydrogen Station, based on their original high-differentialpressure electrolyzer. In this way, Honda will
work towards the forthcoming hydrogen society under three key concepts—”generate”,
“use” and “get connected” - and strive for
the early realization of a C02-free society.
http://www.youtube.com/watch?
v=8OX5_ELUNPs&feature=youtube
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MICROCAB CONSERVING FINITE TRANSPORT
RESOURCES
Microcab fleets are designed for recycling, in
order to conserve finite resources. Cars will
be leased to users and vehicles refurbished
within the ‘circular economy’. The fuel used
is hydrogen which can be obtained from
renewable sources.

CELLA ENERGY’S LIGHTWEIGHT
MATERIALS FOR HYDROGEN
RANGE EXTENDER
The UK Technology Strategy Board is funding
a new project to develop a hydrogen generator to extend the range of electric vehicles. In an existing programme, called Breakthrough in Energy Storage Technology, Cella,
MIRA, Unipart Eberspacher Exhaust Systems
and Productiv are developing a 1kW hydrogen generator using Cella Energy’s lightweight hydrogen storage material. Cella Energy Limited is a research and intellectual
property company with expertise in materials
and hydrogen storage. It is a spin-out from
the Rutherford Appleton Laboratory and
owns unique patented technology in safe,
low-cost hydrogen storage materials.
The
aim of this new project is to take this technology and adapt it to power a small electric
vehicle produced by Microcab Ltd, a spinout
company from Coventry University. Chris
Reeves, Commercial Manager for Future
Transport Technologies at MIRA said “Our focus will be to scale this technology to a 5kW
unit, giving rise to a clean range extender for
electric vehicles, and developing a new market for medium scale hydrogen storage
where an inexpensive supply chain is vital.”
The team will use Cella Energy’s lightweight
hydrogen storage material; a plastic-like substance that releases hydrogen quickly and
safely when heated.

In the previous project the material was
packaged in cylindrical cartridges, about the
size of a large marker pen, that can be handled safely and distributed cheaply. A system
was then developed that seamlessly moves
these cartridges from a magazine to a hotcell where the hydrogen was released in a
continuous process.
“The low carbon vehicle group at Coventry
University have many years of experience in
the development of fuel cells vehicles,” said
Bernard Porter from Coventry University and
Microcab. Recently, Coventry University has
been heavily involved in a €30M nationwide
low carbon vehicle trial. The West Midlands
trial - known as CABLED (Coventry and Birmingham Low Emissions Demonstrators) - was
the largest, trialling a range of 110 electric,
hybrid and hydrogen fuelled cars. The University is currently a partner in an EU FP7 Joint
Undertaking project, SWARM, which is demonstrating hydrogen and fuel cell cars across
Europe.

A hydrogen fuel cell Microcab was demonstrated at Millenium Point in Birmingham during the international conference organised
by Climate Change Solutions earlier this year.
w w w . c e l l a e n e r g y . c o m
www.microcrab.com www.innovateuk.org
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EUROPE’S LARGEST FLEET OF HYDROGEN
FUEL CELL BUSES IN ABERDEEN

Europe's largest fleet of hydrogen buses was
revealed to the public for the first time during
the UK's biggest renewable energy event in
Aberdeen. The £20million Aberdeen Hydrogen Bus Project was in the spotlight during AllEnergy, when part of the new fleet was on
display. Aberdeen City Council's convener
of Enterprise, Strategic Planning and Infrastructure, Councillor Barney Crockett, officially launched the demonstration project,
which was attended by project partners and
Fergus Ewing MSP, Minister for Energy, Enterprise and Tourism.
Aberdeen City Council is taking delivery of 10
hydrogen vehicles from Belgian firm Van
Hool, as part of the Aberdeen Hydrogen Bus
Project, which has backing from Europe, the
UK Government and the Scottish Government, as well as a broad range of private
sector partners. It is part of a range of projects designed to create a hydrogen economy in the city. The hydrogen infrastructure
will be ready this year and will include the
production of hydrogen from a 1MW electrolyser. It will establish Scotland's first commercial scale hydrogen refuelling system, which
will include hydrogen production through
electrolysis, in partnership with BOC. Barney
Crockett said: "The Aberdeen Hydrogen Bus
Project has created a huge amount of interest not only in Aberdeen, the UK and Europe,
but across the world. We will soon have
Europe's largest fleet of hydrogen fuel cell

buses running on Aberdeen's streets. These
buses will not only help us to realise Aberdeen's aspiration of becoming a worldleading city for low carbon technology, but
also of maintaining our position as a leading
world energy city. The Aberdeen Hydrogen
Bus Project is an important demonstration
project which will help to inform the growth
and development of hydrogen technologies
and the hydrogen industry, as well as a
strong hydrogen economy in Aberdeen. It
will have significant benefits locally, nationally and internationally. There is a great deal
of interest in what we are doing here and a
strong focus on how that can be replicated
elsewhere. We are learning as we go, which
brings the additional benefit of building expertise as we progress, placing Aberdeen in
a strong position to be a European centre of
excellence in hydrogen technology."

SUSTAINABLE TRANSPORT
RENEWABLE ENERGY

WITH

Energy Minister Fergus Ewing said: "The Scottish Government is pleased to be a partner in
this project, which aligns with our vision for
both decarbonising the road transport sector, and finding innovative ways to make the
most of Scotland's vast energy wealth. The
project will be a showcase for the potential
of hydrogen, not only in buses and other vehicle fleets, but for the wider benefits of electrolysers, energy storage, and fuel cells."
The vehicles will be operated by First Aberdeen and Stagecoach and will be in use on
routes across the city by the end of the year.
The arrival of the buses was planned in advance of the hydrogen production and refuelling facility completion to ensure driver
training, technician training and other operational planning can be completed prior to
passenger operations commencing.
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HYDROGEN BUSES CREATING
GREENER ENVIRONMENT
Stagecoach North Scotland managing director Steve Walker said: "Sustainability is at the
heart of our business and we are proud to be
involved in the introduction of hydrogen
buses in Aberdeen. The project will help ensure a cleaner, greener environment for people living and working in the city. We already
provide greener, smarter bus travel for thousands of local people every single day and
we look forward to attracting even more
people out of their cars and on to public
transport in the future." First Aberdeen managing director Duncan Cameron said: "This is
an exciting, ground-breaking project.
The
buses look first class and we're looking forward to welcoming customers on board.
We've improved our services and as a result
we are now attracting 1,000 more customers
a day and helping to ease the city's congestion problems. The introduction of hydrogen
vehicles complements our passenger growth
strategy and I'm very confident will attract
new users to bus travel." Van Hool chief executive officer Filip Van Hool said: "Our company believes the buses are the next step to
zero emission urban transport, making use of
renewable wind power in the on-site production of green hydrogen. We are looking forward to a successful project and the start of
a long-term co-operation."
The vehicles will be refuelled at Scotland's first
large hydrogen refuelling station, at the
council's Kittybrewster depot. Further refuelling stations are proposed across the city as
the Aberdeen Hydrogen Bus Project evolves.
The project is part of the HyTrEc (Hydrogen
Transport Economy) transnational project
which involves working with EU partners
around the North Sea to facilitate transnational co-operation and working towards a
hydrogen strategy across the North Sea region. As well as the benefits to the transport
sector, hydrogen has a potentially vital role in
the broader energy storage system – if it is
generated from intermittent renewable electricity sources, such as wind turbines, it can
be stored and used for a variety of purposes.

The Aberdeen Hydrogen Bus Project partners
are: Aberdeen City Council; Aberdeen Renewable Energy Group (AREG); the Scottish
Government; Scottish Enterprise; Technology
Strategy Board; Scottish Hydro Electric Power
Distribution; BOC; Van Hool; First; Stagecoach; Scotland Gas Networks; and Element
Energy. The Project has been co-funded by
Scottish, UK and European partners: the UK's
Technology Strategy Board; Scottish Government; Scottish Enterprise; and the European
Union Fuel Cells and Hydrogen Joint Undertaking (FCH JU). Bert De Colvenaer, executive director of the FCH JU said: "The FCH JU is
very pleased to see the commitment of Scotland and Aberdeen as a pioneer in fuel cell
and hydrogen for public transport bus applications and as a cornerstone for future selfreliance in energy provision."
www.aberdeencity.gov.uk

NEWS
EFFECTIVE URBAN TRANSPORT
SYSTEMS COULD HALVE C02
A report entitled A Global High Shift Scenario
by The Institute for Transportation & Development Policy and the University of California
states that effective urban transport systems
could halve CO2 emissions from urban transport. Transportation, driven by rapid growth in
car use, has been the fastest growing source
of CO2 in the world. Electrification and other
low carbon fuels are key complementary
strategies to enable deep cuts in transportation sector CO2 emissions. www.itdp.org
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MANUFACTURERS AND OPERATORS
INTRODUCING HYDROGEN FUEL CELL BUSES
MANUFACTURERS COMMITTED
TO 500 TO 1,000 FUEL CELL
BUSES IN EUROPE
European bus manufacturers and city representatives have announced the commercialisation of fuel cell electric buses for urban
transport. This initiative, launched by the Fuel
Cell and Hydrogen Joint Undertaking (FCHJU)
and supported by manufacturers and bus
operators from major European cities, aims at
deploying a total volume of 500 – 1,000 fuel
cell buses in Europe by 2020.
Representatives of five major European bus
manufacturers (Daimler Buses (EvoBus), MAN,
Solaris, Van Hool and VDL Bus & Coach)
signed a joint Letter of Understanding at the
FCH JU Stakeholders Forum in Brussels. The
letter underlines the commitment of bus
manufacturers towards the commercialisation and market introduction of fuel cell electric buses in urban public transport. "The fuel
cells and hydrogen technology is one of our
important strategic development fields in the
passenger car and urban bus business units",
said Gustav Tuschen, Head of Product Engineering at Daimler Buses.

In a symbolic ceremony, the manufacturers’
letter was handed over to Olaf Scholz, First
Mayor of the City of Hamburg, and

Kit Malthouse, Deputy Mayor of London for
Business and Enterprise, representing two major European cities at the forefront of promoting low emissions public transport systems.
Olaf Scholz stated "The City of Hamburg envisages purchasing only emission-free buses
from 2020, thereby increasing the quality of
life for all our citizens.”
Kit Malthouse, said: “I firmly believe that hydrogen fuel cell technology will eventually
replace the internal combustion engine, and
having a firm commitment from the bus industry to support an increase in hydrogenpowered vehicles on our streets is key. We
want London to be at the forefront of the
low emission revolution and getting these
buses on the road is the first step towards the
hydrogen future across the UK and the whole
of Europe.”

"In principle, fuel cell buses can be operated
like conventional diesel buses without losses
in productivity and flexibility ", said Filip van
Hool, CEO of Belgian bus manufacturer van
Hool. The signing bus manufacturers are convinced that fuel cell buses offer the same degree of operational flexibility as conventional
diesel buses (due to comparatively long
ranges and a low refuelling time) while they
offer all the advantages of electric vehicles:
zero tailpipe emissions, significantly reduced
noise and vibration levels and, therefore,
higher passenger comfort.
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Rémi Henkemans, Managing Director VDL
Bus & Coach said: “We believe in the electrification of urban bus systems in which the
fuel cell range extender and hydrogen drive
lines are interesting options. Modularity and
reducing total cost of ownership for zeroemission public transport will be the main
strategy of VDL Bus & Coach in the coming
years.”
In the last decade, several large-scale projects demonstrated that fuel cell buses can
be operated safely on European roads.
There are currently about 50 fuel cell buses in
service, with a further 20 to be added next
year in over a dozen European cities. More
than 30 European cities and regions as well
as their transport agencies have already declared their interest in fuel cell buses within
the bus commercialisation study of the Fuel
Cells and Hydrogen Joint Undertaking. Van
Hool is also providing buses for the US market.
www.fch-ju.eu

A California Road Map provides the deployment plan for the first 68 stations needed to
support the initial vehicle rollout. California’s
10th hydrogen station was dedicated in West
Sacramento. People attending the station
dedication drove FCEVs from Honda, Hyundai, Mercedes, Nissan and Toyota and Linde
representatives gave tours to explain the station’s technology.

California's zero-emission vehicle goal is to
get 1.5 million hydrogen, battery electric and
plug-in electric vehicles on the roadway by
2025 as part of its plan to reduce greenhouse
gas emissions, improve air quality and lower
dependence on petroleum. www.cafcp.org

US NATIONAL FUEL CELL BUS
PROGRAMME

CALIFORNIA INSTALLING
HYDROGEN INFRASTRUCTURE
Beginning in 2015, major automakers plan to
introduce fuel cell electric vehicles to California communities. In cities across the United
States transit agencies are evaluating their
potential for reducing emissions and greater
fuel efficiency. In addition to the quiet ride,
fuel cell buses have zero tailpipe emissions,
which means less smog, less soot and less
asthma. AC Transit in California has found
that their buses are 60% more efficient than
comparable diesel buses. Hundreds of FCEVs
are already on the road and filling their tanks
from hydrogen dispensers many of which are
at existing gas stations. Before introducing
thousands more to California, a hydrogen
fueling infrastructure must be in place.

The National Fuel Cell Bus Program is a cooperative initiative between government and
industry to advance the commercialization
of fuel cell technology in U.S. transit buses.
Over $60 million have been awarded to date
for competitively selected projects, while industry has provided over $60 million in additional private commitments. New technologies and energy sources are emerging. Many
potential research directions exist, spurred on
by developments not only in hydrogen fuel
cells, but new battery technology, new
sources of natural gas, advances in wireless
inductive charging, and more. Fuel cell technology is uniquely positioned to take advantage of developments in all these areas. The
Stark Area Regional Transit Authority In Ohio is
one of the first to participate. Their Executive
Director, Kit Conrad, said that ElDorado National would manufacture the bus, BAE Systems would make the drive train, with a fuel
cell provided by Ballard Power Systems.
www.fta.dot.gov
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UK GOVERNMENT CONTRIBUTING UP TO £11
MILLI0N FOR HYDROGEN FUEL CELL VEHICLES

UP TO 15 HYDROGEN
REFUELLING STATIONS
The arrival of hydrogen cars on UK roads is a
step closer as the Business Minister Matthew
Hancock has announced up to £11 million of
funding. Government and industry will prepare the UK for the roll-out of hydrogen fuel
cell electric vehicles (FCEVs). The £11 million
investment will help to establish an initial network of up to 15 hydrogen refuelling stations
by the end of 2015 and provide £2 million of
funding for public sector hydrogen vehicles.
This is part of the UK Government’s drive to
become a global leader in ultra-low emission
vehicles and follows news that Toyota has
chosen the UK as one of the first markets for
its FCEV when it goes on sale next year. It is
just one of the ways that the UK Government
plans to decarbonise road transport, alongside battery electric vehicles and plug-in hybrids, with £400 million of support available in

the current Parliament and £500 million committed in the next.
Of the £11 million announced, £7.5 million will
come from Government and £3.5 million from
industry. £2 million of top-up funding will
be used to upgrade six to eight existing
hydrogen refuelling stations, which are
already operational or under development in
the UK, and take them from demonstrator
projects to publically accessible sites. £3.5
million will be matched by industry for four to
seven new hydrogen refuelling stations. This
will include mobile stations as well as those
on stand-alone sites and integrated into conventional petrol forecourts.

PUBLIC SECTOR FLEETS
£2 million of the funding will be for public
sector fleets to encourage deployment of
around forty hydrogen FCEVs in focused geographical clusters.
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Speaking in Japan where he met executives
at Honda, Nissan and Toyota, Mr Hancock
said: “Hydrogen cars present us with a huge
economic opportunity and can bolster our
internationally renowned automotive industry. We want to make the UK one of the best
places in the world to design, manufacture
and
sell
ultra-low
emission
vehicles. Government will work in partnership with
industry so the potential benefits are realised
by businesses and consumers across the UK.”
Transport Minister Baroness Kramer added:
“By 2040 all new cars and vans will be ultralow emission vehicles and this could be delivered by a variety of technologies, including
plug-in hybrids, pure EVs and hydrogen. We
want to ensure that support is there for all of
these vehicles and that the UK continues to
lead the pack in providing the right infrastructure to drive the switch to electric.”

UK H2MOBILITY
The programme follows on from the work undertaken by the UKH2Mobility project. There
are currently 12 industry participants in UKH2Mobility: Air Liquide SA; Daimler AG;
Honda; The Hyundai Kia Automotive Group;
Intelligent Energy Limited; ITM Power plc;
Johnson Matthey plc; Morrisons; Nissan Motor
Manufacturing (UK) Ltd; Sainsbury’s; The BOC
Group Limited (part of the Linde Group); and
Toyota Motor Corporation. UK Government
departments participate – the Department
for Business, Innovation and Skills, the Department for Transport and the Department for
Energy and Climate Change, as well as
Transport Scotland, the Welsh Government
and the Greater London Authority. The European Fuel Cells & Hydrogen Joint Undertaking is also a participant.
Hydrogen fuel cell electric vehicles share a
large proportion of the electric motor and
drive train technology with other electric and
plug-in hybrid vehicles; it is the energy storage/conversion devices that are different.
The fuel cell is a highly efficient device (5060% compared to an average of around 20%
for internal combustion engines) that produces no emissions or pollutants at the

tailpipe. Therefore, using hydrogen will contribute to the improvement of air quality and
the reduction of CO2.
ITM Power was pleased to note this announcement. This will help to establish an initial network of up to 15 hydrogen refuelling
stations by the end of 2015 and to introduce
public sector hydrogen vehicles. These 15
refuelling stations are a significant first step
towards the initial national network of 65
identified by UKH2Mobility.
The UK Hydrogen and Fuel Cell Association
(HFCA) also welcomed the Government’s
plans to provide up to £11million support to
facilitate the roll-out of hydrogen fuelled
vehicles and associated infrastructure across
the UK. Dennis Hayter, Chair of UK HFCA said:
“We warmly welcome this demonstration of
the Government’s ongoing commitment to
position the UK as a lead market for hydrogen fuel cell electric vehicles. These 15 refuelling stations will help build momentum in delivering a network of 65 refuelling stations, as
identified by UK H2Mobility, needed to give
initial national coverage, and establish the
UK at the forefront of global and European
markets for hydrogen fuelled vehicles.”
www.ukhfca.com www.itm-power.com

NEWS
UK SUBSIDIES FOR ULTRA LOW
EMISSION VEHICLES
The Office for Low Emission Vehicles (OLEV)
provides grants for up to 20% of the cost of
eligible vans to a maximum of £8000 and up
to 25% of the cost of cars to a maximum of
£5000. Grants are available for: electric vehicles which run completely on batteries and
are plugged into the mains to be recharged;
plug-in hybrid electric vehicles (PHEVs) which
use a petrol or diesel engine combined with
a battery that plugs into the mains; and
hydrogen fuel cell vehicles and other
technologies.
www.gov.uk/government/organisations/
office-for-low-emission-vehicles
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INTELLIGENT ENERGY LEADS WITH ENERGY &
STORAGE TECHNOLOGIES
Intelligent Energy was named as the top
British patent applicant for energy and storage technologies for 2013, in a report compiled by the UK Intellectual Property Office.
‘Energy and storage technologies’ is one of
the ‘eight great technologies’ category that
will propel the UK to future growth, as identified by the UK Government. Patent data
can give a valuable insight into innovative
activity – in a company, country or on the
worldwide stage. Intelligent Energy has filed
over 80 patent applications for energy and
storage technologies in the UK. Globally, the
Company currently holds over 350 granted
patents and has more than 450 patents
pending across 250 patent families.

COMPLETE FUEL CELL SYSTEMS
The company is better known for its power
dense and proprietary fuel cell power technologies.
Intelligent Energy’s technology
portfolio also includes the wider components
necessary to turn its fuel cell technologies
into systems and products as well as the software capabilities to manage and optimise
their performance and functionality. Intelligent Energy’s intellectual property portfolio
extends beyond its core fuel cell technology
to encompass patents, know-how and expertise in fuel cell related manufacture and
the generation and supply of hydrogen fuel.

COMPARATIVE ENERGY
STORAGE
The Intellectual Property Office’s report on
‘Energy Storage: A Patent Overview’ encompasses many different technologies. The current report concentrates on small modular
nuclear reactors, energy storage for vehicles,
fuel cells, nanotech for batteries, supercapacitors, flow batteries and smart grids.
The report describes how patenting activity in
energy and its storage in the UK shows an
overall positive trend, when compared to
patenting activity worldwide.

JAPAN ENCOURAGING THE
MARKET ADOPTION OF FUEL
CELL ELECTRIC VEHICLES
The Japanese Minister of Economy, Trade
and Industry (METI), Toshimitsu Motegi, test
drove Toyota's upcoming fuel cell electric
vehicle (FCEV) at the company's headquarters – his interest in the vehicles very much
confirmed by his statement that he desires
the government to use the Toyota FCEV as
an official METI vehicle. Almost one week
later, the Japanese Government’s interest
and full support for FCEVs was confirmed
through the announcement of subsidies of at
least 2 million yen (approximately $19,700)
per FCEV. According to Reuters, the subsidies would mean that consumers would pay
about 5 million yen for Toyota's fuel-cell sedan, which is set to go on sale by the end of
March 2015 and priced at about 7 million
yen.
Dennis Hayter, Vice President, Government &
External Programmes at Intelligent Energy,
commented, “This is great news for the fuel
cell market. Ensuring that fuel cell electric
vehicles (FCEVs) are affordable is important
to accelerate adoption by consumers. This
move from the Japanese Government is a
really positive signal and underlines the importance of this technology. Policies like this
will help generate demand and, in turn, deliver the economies of scale needed for any
market to flourish and expand globally.”
Japanese carmakers including Toyota Motor
Corporation and Honda Motor Company are
helping to speed up the introduction of
FCEVs to the Japanese market. Toyota initially unveiled its fuel cell concept car at the
43rd Tokyo Motor Show in November 2013.
Reportedly called the Mirai, it will officially
launch in 2015 and be able to travel 300
miles on a single tank of hydrogen. Honda
plans to introduce an all-new FCEV in 2015 as
a successor to the Honda FCX Clarity.
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Intelligent Energy is also active in developing
its fuel cell technology for the Japanese market, having engaged with a number of Japanese automotive customers who are intent
on developing FCEVs. For example, the
company has signed a framework joint development agreement to provide a fuel cell
package for a demonstration vehicle in 2015,
as a first step in a planned development programme to produce and commercialise fuel
cell vehicles.
Intelligent Energy’s other
achievements in Japan include developing
and launching the Suzuki Burgman motorbike
jointly with the Suzuki Motor Corporation, the
first fuel cell vehicle to achieve EU Whole
Type Approval (WVTA). They established the
SMILE FC System Corporation in Yokohama
Japan, a joint venture with Suzuki, which
commissioned a ready-to-scale pilot production line for fuel cell systems.

REDUCING HARMFUL
EMISSIONS
Dennis Hayter commented, “Other countries
can learn a lot from the Japanese government. Reducing carbon emissions from road
vehicles will be crucial in achieving carbon
dioxide reduction targets. FCEVs, powered
by hydrogen fuel cells, have no harmful
exhaust emissions at the tailpipe and will be
an important part of ‘cleaner’ urban
commuting.”

INTELLIGENT
H2USA

ENERGY

Members of H2USA include American Honda
Motor Company, Hyundai Motor America,
Toyota Motor North America, Chrysler Group
LLC, Mercedes-Benz USA and the State of
California.
James Batchelor, Managing
Director – Motive - at Intelligent Energy said:
“We believe that fuel cell technology plays
an increasingly pivotal role in reducing carbon emissions from road transport and improving local air quality with zero tailpipe
emissions. Intelligent Energy’s fuel cell systems
are power-dense and capable of operating
in a wide range of applications.”
Julian Hughes, Group Corporate Development Director, based in Intelligent Energy’s
San Jose office, CA, added: “Concerns over
levels of CO2 and air quality have driven local initiatives, such as the Zero Emission Vehicle and the Advanced Clean Cars Programs,
putting California in the vanguard of the
move towards zero-emission transport. From
a local Californian perspective, I look forward
to participating in the H2USA programme as
we help to build momentum towards a
clean, low-carbon future – in both the USA,
and around the world.”
www.intelligent-energy.com

JOINS

Intelligent Energy has joined H2USA to contribute to the consortium, wherever possible,
using the knowledge and experience it has
gained from its involvement in similar European hydrogen programmes in Germany,
the UK and France.
H2USA was established in 2013 by the US Department of Energy and other stakeholders. A
public-private partnership, the group focuses
on accelerating the rollout of hydrogen refuelling infrastructure for fuel cell electric vehicles and related technologies in America.
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WALMART ADDS OVER 2,000 NEW FUEL CELLS
FROM PLUG POWER
PLUG POWER SUPPLIES
FUEL CELLS WITH HYDROGEN
INFRASTRUCTURE
Earlier this year Plug Power received a milestone order from Walmart to roll out 1,783 of
their GenDrive fuel cells in the forklift fleets at
six sites across North America. The first of
these sites, in Pottsville, PA, was brought successfully on line during the second quarter of
2014. Plug Power deployed almost 300 GenDrive fuel cell units in Walmart's electric lift
trucks.
Plug Power also built and commissioned Walmart Pottsville's outdoor and indoor GenFuel
infrastructure in less than 13 weeks following
receipt of the initial order. Plug Power's allinclusive hydrogen fuel cell power solution,
called GenKey, combines: GenDrive fuel cell
units; GenFuel infrastructure construction and
hydrogen fuel supply; and onsite maintenance service.

INCREASED PRODUCTIVITY AND
LOWER OPERATING COSTS
Plug Power is revolutionizing the fuel cell industry with cost-effective power solutions that
increase productivity, lower operating costs
and reduce carbon footprints. Long-standing
relationships with industry leaders, including
Walmart, Sysco, Procter & Gamble, and Mercedes Benz, forged the path for Plug Power's
innovative GenKey hydrogen and fuel cell
system solutions. So far more than 4,500 GenDrive units are deployed to material handling
customers, accumulating over 20 million
hours of runtime. www.plugpower.com

GenDrive fuel cell units were already powering electric lift truck fleets at four Walmart
distribution centers in North America – consisting of two sites in Canada and two sites in
the USA. Andy Marsh, CEO at Plug Power,
said "We are excited to help Walmart realize
the positive impact of GenKey in so many
locations in 2014."
Walmart's Plug Power
site in Johnstown, New York, is in the final
stages of GenDrive deployment, and is already supported by an on-site hydrogen
infrastructure.
Walmart Stores added a follow-on order for a
seventh GenKey site in Sterling, Illinois, which
is currently in the planning stages. This additional site consists of 286 GenDrive fuel cell
units.
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HYDROGEN FUEL CELL PROJECT FOR
MARITIME INDUSTRY
Foss Maritime and its Hawaiian subsidiary,
Young Brothers Ltd., are partnering with hydrogen researchers at Sandia National Laboratory to build a portable, self-contained hydrogen fuel cell for testing at the Port of
Honolulu, beginning in 2015 for six months.
The prototype can be installed on barges,
provide power to refrigerated containers on
the dock or be transported to wherever it is
needed to generate electricity.
“The hydrogen fuel cell is exciting new technology,” said Paul Stevens, CEO and President of Foss Maritime. “It underscores once
again our company’s willingness to innovate
and find solutions to decrease emissions from
our operations. The entire maritime industry
stands to benefit from the work we’ll be doing with Sandia’s hydrogen researchers.” Last year Sandia scientists completed a
study confirming hydrogen fuel cells’ ability
to provide additional power to docked or
anchored ships. The unit will be designed and
built to comply with U.S. classification society
and regulatory requirements. “No one has
ever built this kind of custom unit for this purpose,” said Sandia’s Joe Pratt. “The unit will fit
inside a 20-foot shipping container and consists of four 30-kilowatt fuel cells, a hydrogen
storage system and power conversion equipment.”
The completed system will be deployed by
Young Brothers, Ltd., which ships goods
throughout the Hawaiian Islands. The Hawaii
project is jointly sponsored by the U.S. Department of Energy’s Office of Energy Efficiency
and Renewable Energy (EERE) and by the
U.S. Department of Transportation’s Maritime
Administration (MARAD). Two other companies are involved in the project: Hydrogenics
Corp. will build the prototype unit and provide fuel cells; and Hawaii Natural Energy Institute will provide assistance with the availability of hydrogen.

Armed with optimistic results from the 2013
study of various west coast ports, Sandia followed up with an analysis of Young Brother’s
shipping operations. Like many operators, the
company often uses diesel generators to provide auxiliary power. “We compared the efficiencies of their diesel engines versus fuel
cells, studied hydrogen costs and tried to pinpoint the cost savings and reductions in emissions that would be realized if they were to
convert to a fuel cell-centered operation,”
said Pratt. “The best-case scenario would be
continuous, reliable operation of the prototype fuel cell system at the pier and on a
barge, an operation which would save
Young Brothers money and lower emissions.
The long range goal, Pratt said, is to develop
a commercial product that can be widely
used at ports worldwide. Hydrogenics Corp.,
he pointed out, sees a strong market need
and desire for a “fuel cell in a box” product,
not only at ports but also for other applications such as providing power to users not
connected to an electric grid.
“All of the
project partners believe in the commercial
viability of this work and believe this will become much bigger than a one-off deployment,” he said.

www.foss.com
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NEWS
REDESIGNING CARS
REDEFINING BUSINESS
Riversimple has designed a radically new car
– which will be available late next year. It
emits nothing but a tiny amount of water and
will do more than the equivalent of 200 mpg.
They are keeping it under wraps for the moment but watch this space!

Riversimple’s purpose is the systematic elimination of the environmental impact of personal transport - excellent mobility at zero
cost to the planet. Riversimple is building a
fundamentally new form of business system
that aligns their interests with their customers’
and the environment’s. There’s no trade off
between profit and purpose.
They don’t believe eco-cars should be expensive and don’t want their customers to
run the risk of unknowable depreciation. Their
approach makes eco mobility both affordable and knowable for everyone not just the
wealthy few.
Eco cars don’t need to be
ugly – their design chief, Chris Reitz, designer
of many beautiful cars including the Fiat 500,
is crafting their car with his team in Barcelona. The car breaks new ground in fuel efficiency and environmental performance. It’s
powered by a hydrogen fuel cell, and has
been designed from scratch with lightweight
but strong composite materials. It weighs less
than half as much as a conventional car, is
highly aerodynamic and stable. It’s no accident that many of the team have worked in
Formula 1. The technology demonstrator
achieves the equivalent of 300mpg and
emits nothing more than a teaspoonful of
water.

Riversimple is not selling the cars outright, but
they are offering mobility as a service. For a
fixed monthly fee customers will receive their
car and all the fuel, insurance and maintenance to run it. One payment to cover everything – at the equivalent monthly cost of
running a normal, average car. It is a two
seater local network electric car, powered
by hydrogen fuel cells and with a body
made from composite materials. Riversimple
has been involved in the successful EU
funded SustainValue Project to develop new
tools and methods for sustainable manufacturing.
Late in 2015 Riversimple will have 60 of their
new vehicles road tested at two locations in
the UK. The process of choosing those places
is already under way. They are actively seeking commercial partners and are always interested to hear from likeminded pioneering
people and companies.
www.riversimple.com

RECYCLING IN THE CIRCULAR
ECONOMY
The UK House of Commons Environmental
Audit Committee has recommended the
more efficient use of materials in their report
entitled ‘The Circular Economy’. Over the
past decade world food prices have doubled, metals prices have trebled and energy
prices have quadrupled. If the costs of carbon emissions were included then the benefits of a circular approach would be clear. If
we were to price carbon adequately to get
real change to tackle climate change … the
price of aluminium would jump by 70% because of the amount of energy that goes
into its production. Recycled aluminium
would only jump by about 7%. The circular
economy makes good business sense: where
companies control the full cycle of a material
or product, they choose circular models to
offset the need to hedge for the price volatility of new materials. This also avoids the
(normally uninsured) risk that lack of availability of resources will constrain
production. www.parliament.uk
16

UK’S FIRST SUPERMARKET FORECOURT
HYDROGEN DISPENSER
Sainsbury’s has announced that the UK’s first
supermarket forecourt hydrogen dispenser
will be located at its Hendon store by the end
of the year. Working with global leaders in
hydrogen infrastructure, Air Products, the
new dispenser will join a network of existing
stations helping bring a breath of fresh air to
residents and visitors in London and the South
East.

LINKING THE CHAIN
We’re already leading the charge with a network of hydrogen stations across London and
this additional station will set us in good stead
for the UK arrival of commercially available
hydrogen vehicles over the next few years.”

FUELLING FLEETS OF BUSES,
DELIVERY VANS AND TAXIS
The SmartFuel® station will be able to fuel a
growing number of hydrogen-powered fleets
driving around the Capital. From hydrogenpowered buses running between Covent
Garden and Tower Gateway, to hybrid delivery vans operated by Commerical Group
and hydrogen powered taxis already driving
on London’s roads; it is clear hydrogen isn’t a
fuel of the future, it’s a fuel for today.
Hydrogen powered vehicles’ only by-product
is water. With little sacrifice to transport performance they can refuel in less than three
minutes and offer drivers the same range
and speed as conventional vehicles.
Avishai Moor, Fuel & Kiosk Category Manager
from Sainsbury’s said: “Hydrogen vehicles are
both environmentally friendly as well as efficient so we are really excited about being
the first UK supermarket to trial this new technology and make it accessible to our customers.”
“Making hydrogen technology available at a
supermarket for the first time is another big
step in encouraging the use of cleaner,
greener fuels to reduce air pollution and protect the nation’s health,” commented Diana
Raine, Air Products’ Hydrogen Energy Business Manager.

Owned and operated by Air Products, the
700-bar SmartFuel® station is being delivered
as part of an exciting project aimed at creating the UK’s first hydrogen transport system.
The London Hydrogen Network Expansion
(LHNE) project, backed by UK government, is
co-funded by the Technology Strategy Board
(now Innovate UK). Its aim is to link smallerscale projects together to form complete low
-carbon solutions. The LHNE consortium, led
by Air Products, will deliver a publicly accessible, state-of-the-art fast-fill 350 and 700 bar
hydrogen fuelling station network, over a period of three years. This is particularly important because the hydrogen fuel cell passenger cars due to go on sale in 2015 will require
a
700
bar
fuelling
system.
www.airproducts.com
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HYDROGENICS INSTALLING HYDROGEN
REFUELLING INFRASTRUCTURE

Hydrogenics has installed one HySTAT-30 electrolyzer that provides 65kg of Hydrogen per
day at the University of California. The station
is just a couple of miles from downtown Los
Angeles and its vortex of highways, so it may
become a cog in the long-awaited Hydrogen
Highway.

CELERITY FOR MEDIUM AND
HEAVY DUTY VEHICLES

and trucks without the need for voltage conversion packages. Celerity features include
an advanced cold-weather package,
achieving system storage capability at -40C
and system start-up at -10C. Celerity also includes reverse current protection and a fully
integrated air delivery blower to deliver the
optimum air flow for low-pressure stack.
www.hydrogenics.com

Hydrogenics has announced the introduction
of “Celerity,” a new fuel cell system purposely
developed for medium and heavy duty buses
and trucks. Celerity provides a distinct solution
which will help accelerate the commercialization of zero emission vehicles by reducing the
time and cost needed to integrate fuel cells
into a vehicle’s drivetrain.
Celerity offers distinct benefits to OEMs with
an all-in design including optimal voltage
and form factor configurations for swift integration into medium and heavy duty buses
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NEWS
HyRANGE FOR EMISSION FREE
VEHICLES

11TH INTERNATIONAL
HYDROGEN & FUEL CELL
CONFERENCE.

DELIVERING HYDROGEN AND
FUEL CELLS TO MARKET
NATIONAL EXHIBITION CENTRE ,
BIRMINGHAM , B40 1NT, 17TH MARCH 2015
This meeting will bring together experts from
around the world in order to showcase the
widespread utilisation of hydrogen and fuel
cell power for vehicles and buildings.

Proton Power has finalised the development
of the new 25kW HyRange fuel cell system to
support bus, light and heavy duty vehicle applications. It is expected that its principal use
will be as a range extender for electric vehicles. The modular design allows generating
50kW or 75kW in multi system applications. It is
based on Proton Power’s recently developed
PM400 fuel cell stack. The new HyRange 25
system has been continuously tested and run
over the last nine months. The HyRange 25
system is capable of providing enough electric energy on board of an electric powered
city bus for a full day of operation.
Dr. Nahab, CEO of Proton Power, said: “Our
HyRange 25 system with our own designed
PM400 fuel cell stack can provide enough
power for a 12 metre city bus. Our know-how
in mobile fuel cell applications is proven and
allows emission free operation. The world
market for emission free transport in megacities will explode and the demand for emission
free systems is growing dramatically.

It will feature a Horizon 2020 programme for
EU and international projects. There will be a
major workshop for discussing the topics in
the call, for generating novel ideas of innovations and for creating new consortia making bids led by Enterprise Europe Networks.
Partnerships in Horizon 2020 can include
countries outside the EU.
Presentations at the conference will include
papers from Intelligent Energy, Hydrogenics,
the Motor Industry Research Association, the
UK Transport KTN, Transport for London, The
UK Department of Energy and Climate
Change, as well as representatives from the
EU Fuel Cell and Hydrogen Joint Undertaking.
Microcab, whose vehicle is shown below, will
outline their latest technical developments.
There will also be papers on stationary
applications.
Registration:www.climate-changesolutions.co.uk Telephone 024 76217746
email tony@climate-change-solutions.co.uk
www.climate-change-solutions.co.uk

Proton will participate in a project involving
the integration of a HyRange 25 system into a
3 tonnes passenger transport vehicle. The integration of a hydrogen fuel cell system
should allow an increase of the vehicle's
range of operation to 300 km. Whilst the total
cost of the vehicle is expected to be reduced by 25% against the pure battery
version.
www.protonpowersystems.com
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AUDI PREPARED TO LAUNCH. H-TRON FUEL CELL CAR

Audi’s fuel cell Sportback covers over 500 kms on one tank of fuel and its exhaust emits nothing
more than a few drops of water. Prof Dr Ulrich Hackenberg said that they are in a position to
launch h-tron fuel cell car production as soon as the market and infrastructure are ready.
www.audi.com

EVENTS
17th March 2015
Delivering Hydrogen & Fuel Cells to Market
The 11th International Conference, Exhibition
and Partnering Event will be held in
Birmingham, UK.
www.climate-change-solutions.co.uk
13th—17th April 2015
Group Exhibit Hydrogen + Fuel Cells
Hannover Fair, Germany. Includes hydrogen
and fuel cells exhibition. www.h2fc-fair.com
27th—28th April 2015
Hydrogen + Fuel Cells 2015
Canada. www.hfc2015.com

6th-7th May 2015 All Energy 2015
The largest UK renewable energy event
includes sessions on hydrogen and fuel cells.
Glasgow, Scotland. www.all-energy.co.uk
28th June—2nd July 2015
ASME 13th Fuel Cell Science, Engineering &
Technology Conference
San Diego, USA.
www.asmeconferences.org
30th June— 3rd July 2015
5th European PEFC and H2 Forum
Lucerne, Switzerland. www.efcf.com

Fuel Cell Power’s Blog covers all types of fuel cells and their applications in distributed
power generation, portable power, CHP and transport. For millennia, energy has
been obtained by burning fuels, which is changing the chemistry of the atmosphere
and the oceans. Cleanly, quietly and efficiently the electrochemical conversion of
fuels is now becoming a practical alternative to combustion. Fuel cells utilize fossil
fuels or energy from waste efficiently. They can equally be powered by hydrogen
which can be generated from intermittent renewable energy sources. Articles and
features in Fuel Cell Power will help individuals, businesses and communities to plan
for long term energy efficiency, price stability and cuts in harmful emissions.
www.fuelcellpower.org.uk
Fuel Cell Power provides information on the practical application of fuel cells.
It is produced by the family and friends of the late Dr F T Bacon OBE, FRS,
who dedicated his life to the development of fuel cell technology.
Information can be obtained from: Jean Aldous, Editor, Fuel Cell Power,
The Gallery, The Street, Woolpit, Suffolk, IP30 9QG.
Telephone : 01359 245073
www.hydrogen.co.uk www.futureenergies.com www.fuelcellpower.org.uk
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