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HEADLINE NEWS

Manufacturers are starting sales of
hydrogen fuel cell cars. Toyota has an-
nounced 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 stor-
age system that releases hydrogen
quickly and safely.

Manufacturers in Europe and the USA
are increasing sales of hydrogen fuel cell
buses and building up the refuelling infra-
structure with hydrogen produced by off
peak electricity from wind, solar or ma-
rine energy sources.
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TOYOTA USHERS IN THE FUTURE
t SUt S§

UT O S

Toyota Motor Corporation will launch its new
"Mirai" hydrogen fuel cell vehicle (FCV) in Ja-
pan on December 15. The Mirai, which
means
of a new age of vehicles. Using hydro-

genfan important future
fuel to generate electricity, the Mirai
achieves superior environmental perform-

ance with the convenience and driving
pleasure expected of any car.

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 high
pressure hydrogen tanks. The system is more
energy efficient than internal combustion
engines and emits no CO 2or other sub-
stances 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 recog-
nizable 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 telemat-
ics service for a safe, secure and comfort-
able 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 re-
newable energy sources like solar and wind
power. When compressed, it has a higher
energy density than batteries, and is rela-
tively easy to store and transport, therefore it
also carries expectations for potential future

6fut ur ed signals theaspd n

engaming they can help make a future hydro-
gen -based society a reality, and are there-
fore expectedyto fustherucontribufe dosaccel-
erating energy diversification.

Os KFTaSTL

use in power generation and a wide range of
other applications. FCVs are able to gener-
ate their own electricity from hydrogen,

A video of the launch of the Mirai is avail-
able, in which Mitsuhisa Kato, Executive Vice
President, Toyota Motor Cooperation, out-
l'ines Toyotads commitment | to
fuel cells.

http://newsroom.toyota.co.jp



http://newsroom.toyota.co.jp

ITM POWER WELCOMES LAUNCH OF
TOYOTA AND HYUNDAI FUEL CELL VEHICL

ITM Power said that the  Mirai uses the Toyota
Fuel Cell System (TFCS) which brings together
fuel cell and hybrid technologies. It includes
Toyot ados new
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
COor pollutants when the vehicle is driven.
The biggest hurdle for fuel -cell electric vehi-
cles is a lack of hydrogen refuelling stations.
To support Mi
2016, Toyota is to supply 12 state -of-the-art
hydrogen stations in New York, New Jersey,
Massachusetts, Connecticut and Rhode Is-
land. In the UK, the Government has an-
nounced 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.

| TM Power 6s C boakrdelieesy of Pu r k e
the Hyundai ix35 Fuel Cell vehicle, one of the
first Hyundai fuel cell vehicles to arrive in the

propri et arUK. Thewahicles beirglrdiled ot ara & risplt

of the £31m Hydrogen For Innovative Vehi-
cles (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 en-

rai s i nt rvirahmentally driendly choide hfer mot&istsi n

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 hy-
drogen refuelling stations, twelve of which

are already in existence, and a further six to
be deployed. Three of these new stations are

ITM TAKES DELIVERY OF HYUN&#Adntly being built by ITM Power and are set

FUEL CELL VEHICLE

to be deployed in London by spring 2015 and
each will include both on  -site electrolyser sys-
tems 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 Rother-
ham, 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 in-
frastructure. Planning permission has been
granted and the commissioning process is
underway.



http://www.itm-power.exvn.com/page.cfm?article=0x622b5e8f739cf91eba787d7b47d9fc7d.33.112737
http://www.itm-power.exvn.com/page.cfm?article=0x622b5e8f739cf91eba787d7b47d9fc7d.33.112737

The hydrogen station will form a Hydrogen
Mini Grid consisting of a 225kW wind turbine,
an ITM Power electrolyser and 220kg of hy-
drogen 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 vehi-
cle running on the cleanest hydrogen fuel
available.

Graham Cooley, CEO, ITM Power PLC, com-
mented: OWe are
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

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 focus-
sed action by other Government depart-
ments as well as DEFRA. The Department for
Transport on road transport, by DECC in
avoiding 6a narrow carbon
by DCLG through its oversight on the plan-
ning system, and by the Treasury which

del i ght sechotud dbe@comsi derther qual
the costs to health and the economy from air
quality impacts and the potential infraction
fines from Europeo. WWW.

demand for hydr ogen r e HONDA MM|NGaE®RnGQEREE
Tom Finnegan -Smith, Rotherham Borough SOCF'ETY
Counci |, sai d: 0The Counci 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
nei ghbouring districts
dent and CEO, Hyundai Motor UK, added:
0This first UK cust ome
mark for the industry. Hyundai is the first com-
pany in the world to start series -production of
a fuel cell vehicle and is rolling -out this tech-
nology in line with government plans to grow
the refuelling infrastructure.

WWWw.itm -power.com

worldwide.hyundai.com

NEWS
CLEAN AIR

The UK Environment al
est report on air pollution states that the Gov-
ernment must act urgently to meet EU nitro-
gen dioxide targets, build in air quality obli-
gations to transport infrastructure, and exam-
ine fiscal and other measures to gradually
encourage a move away from diesel vehi-
cles 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 De-
partment of Environment (DEFRA) estimates
cost the economy about £16 billion per year.

Honda Motor Company has unveiled the
new FCV CONCEPT car and the Honda
Power Exporter CONCEPT, an external power
feeding deyice patienaklas AG power frome s i -
the FCV with maximum output of 9kW.
r‘ p » L - > = - 1
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AU &hetnewCrT BisdhddBi&d @S go o dale 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 Sta-

tion, based on their original high -differential -
pressure electrolyzer. In this way, Honda will

work towards the forthcoming hydrogen soci-

ety under three key concepts fAdgener at e
dOused and O0get - andstive fort e d ¢
the early realization of a CO »-free society.

http://www.youtube.com/watch?
v=80X5_ELUNPs&feature=youtube
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http://www.itm-power.com

MICROCAB CONSERVING FINITE TRANSPOR
RESOURCES

Microcab fleets are designed for recycling, in In the previous project the material was
order to conserve finite resources. Cars will packaged in cylindrical cartridges, about the

be leased to users and vehicles refurbished size of a large marker pen, that can be han-
within the 6circul ar e c dedsafglydand distribiitddehedply. & lsystens e d
is hydrogen which can be obtained from was then developed that seamlessly moves
renewable sources. these cartridges from a magazine to a hot -

cell where the hydrogen was released in a
A 7 - _ continuous process.
SSttS St SIWEIGHT t TSS U
MATERlALS FOR HYDROG& he | ow carbon vehicle grloup

rsity have many years of experience in

RANGE EXTENDER the devel opment of fuel cell I's
Bernard Porter from Coventry University and

Microcab. Recently, Coventry University has

The UK Technology Strategy Board is funding been heavily involved in a  G30M nationwide
a new project to develop a hydrogen gen- low carbon vehicle trial. The West Midlands
erator to extend the range of electric vehi- trial - known as CABLED (Coventry and Bir-
cles. In an existing programme, called Break- mingham Low Emissions Demonstrators) - was
through in Energy Storage Technology, Cella, the largest, trialling a range of 110 electric,
MIRA, Unipart Eberspacher Exhaust Systems  pypyrig and hydrogen fuelled cars. The Univer-
and Productiv are developing a 1kW hydro- sity is currently a partner in an EU FP7 Joint
gen generator using Ce jgéakitgphojedd BWARM, which st dem-
weight hydrogen storage material. Cella En- onstrating hydrogen and fuel cell cars across
ergy Limited is a research and intellectual Europe.

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 technol-
ogy 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 Technol ogi es
cus will be to scale this technology to a 5kwW
unit, giving rise to a clean range extender for
electric vehicles, and developing a new mar-

ket for medium scale hydrogen storage A hydrogen fuel cell Microcab was demon-
where an inexpensive suUDpsdieh at Mlchilin? PointSin BirtnihigRam dr-

ing the international conference organised

The team will use Cell apyEjih&d chinfeSsolttidndarieMkid ygal t
hydrogen storage material; a plastic ~ -likesub- v ww . cellaenergy.com
stance that releases hydrogen quickly and www.microcrab.com www.innovateuk.org

safely when heated.



http://www.cellaenergy.com
http://www.microcrab.com
http://www.innovateuk.org
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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 Hydro-
gen Bus Project was in the spotlight during All
Energy, when part of the new fleet was on
display. Aberdeen City Council's convener

of Enterprise, Strategic Planning and Infra-
structure, Councillor Barney Crockett, offi-
cially launched the demonstration project,
which was attended by project partners and
Fergus Ewing MSP, Minister for Energy, Enter-
prise 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 Govern-
ment, as well as a broad range of private
sector partners. It is part of a range of pro-
jects designed to create a hydrogen econ-
omy in the city. The hydrogen infrastructure
will be ready this year and will include the
production of hydrogen from a 1MW electro-
lyser. It will establish Scotland's first commer-
cial 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 inter-
est 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 Aber-
deen's aspiration of becoming a world
leading 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, nation-
ally 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 ex-
pertise as we progress, placing Aberdeen in
a strong position to be a European centre of
excellence in hydrogen technology."

SUSTAINABLE TRANSPORT
RENEWABLE ENERGY

Energy Minister Fergus Ewing said: "The Scot-
tish Government is pleased to be a partner in
this project, which aligns with our vision for
both decarbonising the road transport sec-
tor, 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 ve-
hicle fleets, but for the wider benefits of elec-
trolysers, energy storage, and fuel cells."

The vehicles will be operated by First Aber-
deen 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 ad-
vance of the hydrogen production and re
fuelling facility completion to ensure driver
training, technician training and other opera-
tional planning can be completed prior to
passenger operations commencing.

tS
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HYDROGEN BUSES CRIEAT The Aberdeen Hydrogen Bus Project partners

GREENER ENVIRONMENT

Stagecoach North Scotland managing direc-
tor 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 en-
sure a cleaner, greener environment for peo-
ple living and working in the city. We already
provide greener, smarter bus travel for thou-
sands 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 man-
aging director Duncan Cameron said: "This is
an exciting, ground -breaking project. = The
buses look first class and we're looking for-
ward 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 conges-
tion 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 ex-
ecutive officer Filip Van Hool said: "Our com-
pany believes the buses are the next step to
zero emission urban transport, making use of
renewable wind power in the on  -site produc-
tion of green hydrogen. We are looking for-
ward 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 refuel-
ling 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 transna-
tional co -operation and working towards a
hydrogen strategy across the North Sea re-
gion. As well as the benefits to the transport
sector, hydrogen has a potentially vital role in
the broader energy storage system
generated from intermittent renewable elec-
tricity sources, such as wind turbines, it can
be stored and used for a variety of purposes.

o if it is

are: Aberdeen City Council; Aberdeen Re-
newable Energy Group (AREG); the Scottish
Government; Scottish Enterprise; Technology
Strategy Board; Scottish Hydro Electric Power
Distribution; BOC; Van Hool; First; Stage-
coach; 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 Govern-
ment; Scottish Enterprise; and the European
Union Fuel Cells and Hydrogen Joint Under-
taking (FCH JU). Bert De Colvenaer, execu-
tive director of the FCH JU said: "The FCH JU is
very pleased to see the commitment of Scot-
land and Aberdeen as a pioneer in fuel cell
and hydrogen for public transport bus appli-
cations and as a cornerstone for future self -
reliance in energy provision."
www.aberdeencity.gov.uk

NEWS

EFFECTIVE URBAN T&AORT
SYSTEMS COULD HALVE C02

A report entitled A Global High Shift Scenario
by The Institute for Transportation & Develop-
ment Policy and the University of California
states that effective urban transport systems
could halve CO > emissions from urban trans-
port. Transportation, driven by rapid growth in
car use, has been the fastest growing source
of CO » in the world. Electrification and other
low carbon fuels are key complementary
strategies to enable deep cuts in transporta-
tion sector CO 2 emissions.  www.itdp.org




MANUFACTURERS AND OPERATORS
INTRODUCING HYDROGEN FUEL CELL B\

MANUFACTURERS COMMITT KEDvalthouse, Deputy Mayor of London for
TO 500 TO 1.000 FUEL Célﬁi_ness and Enterprise, representing two ma-
) TO

BUSES IN EUROPE

European bus manufacturers and city repre-
sentatives have announced the commer-
cialisation 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 4 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 commercialisa-
tion and market introduction of fuel cell elec-
tric 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 Engi-
neering at Daimler Buses.

I n a symbolic ceremony,
letter was handed over to Olaf Scholz, First
Mayor of the City of Hamburg, and

uropean cities at the forefront of promot-
ing low emissions public transport systems.
Olaf Scholz stated "The City of Hamburg en-
visages purchasing only emission -free buses
from 2020, thereby increasing the quality of
l'ife for al | our citizens.
Ki t Mal t house, sai d: o | fli
drogen fuel cell technology will eventually
replace the internal combustion engine, and
having a firm commitment from the bus in-
dustry to support an increase in hydrogen -
powered 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. 6

"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 con-
vinced that fuel cell buses offer the same de-
gree 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,
highér PassBh@et coinfare t ur er s o

JSE



Rémi Henkemans, Managing Director VDL
Bus & Coachsaid :0We believe
fication 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 zero
emission public transport will be the main
strategy of VDL Bus & Coach in the coming
years. 6

In the last decade, several large -scale pro-
jects 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 de-
clared 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

CALIFORNIA INSTALLING

A California Road Map  provides the deploy-

i n ménhpdan @ thee dinstré8 stations needed to

support the initial vehi

10th hydrogen station was dedicated in West
Sacramento. People attending the station
dedication drove FCEVs from Honda, Hyun-
dai, Mercedes, Nissan and Toyota and Linde
representatives gave tours to explain the sta-
technol

tionds

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 CBUS
PROGRAMME

The National Fuel Cell Bus Program is a coop-
erative initiative between government and
industry to advance the commercialization
of fuel cell technology in U.S. transit buses.
Qver $60 million have been awarded to date

HYDROGEN |NFRASTRUCTUREr competitively selected projects, while in-

Beginning in 2015, major automakers plan to
introduce fuel cell electric vehicles to Califor-
nia 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.

dustry has provided over $60 million in addi-
tional private commitments. New technolo-
gies 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 tech-
nology is uniquely positioned to take advan-
tage 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 EIDorado Na-
tional would manufacture the bus, BAE Sys-
tems would make the drive train, with a fuel
cell provided by Ballard Power Systems.
www.fta.dot.gov

cl



http://cafcp.org/carsandbuses/caroadmap

UK GOVERNMENT CONTRIBUTING UP TO £
MILLION FOR HYDROGEN FUEL CELL VEHI(

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 pre-
pare the UK for the roll -out of hydrogen fuel
cell electric vehicles (FCEVs). The £11 million
investment will help to establish an initial net-
work 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 t he UK
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, along-

side battery electric vehicles and plug -in hy-
brids, with £400 million of support available in

the current Parliament and £500 million com-
mitted 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 con-
véhtonad petrohferecaurfss dr i ve t o

PUBLIC SECTOR FLEETS

£2 million of the funding will be for public
sector fleets to encourage deployment of
around forty hydrogen FCEVs in focused geo-
graphical clusters.

10
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Speaking in Japan where he met executives
at Honda, Nissan and Toyota, Mr Hancock
sai d: OHydrogen cars
economic opportunity and can bolster our

internationally renowned automotive indus-

try. We want to make the UK one of the best
places in the world to design, manufacture

and sell ultra -low emission
cles. Government will work in partnership with
industry so the potential benefits are realised
by businesses and

Transport Minister Baroness Kramer added:
oBy 2040 all new
low emission vehicles and this could be deliv-
ered 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 infra-

structure to drive

UK H2MOBILITY

The programme follows on from the work un-
dertaken by the UKH2Mobility project. There
are currently 12 industry participants in UK-
H2Mobility: Air Liquide SA; Daimler AG;
Honda; The Hyundai Kia Automotive Group;
Intelligent Energy Limited; ITM Power pilc;
Johnson Matthey plc; Morrisons; Nissan Motor
Manufacturing (UK)
Group Limited (part of the Linde Group); and
Toyota Motor Corporation. UK Government
departments participate
for Business, Innovation and Skills, the Depart-
ment for Transport and the Department for
Energy and Climate Change, as well as
Transport Scotland, the Welsh Government
and the Greater London Authority. The Euro-
pean Fuel Cells & Hydrogen Joint Undertak-
ing 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 stor-
age/conversion devices that are different.
The fuel cell is a highly efficient device (50
60% compared to an average of around 20%
for internal combustion engines) that pro-
duces no emissions or pollutants at the

vehi-

t he

08 the Department

c 0 n s u ni@avards thec initials rrationah aetwdrK .of6 65

car s - anhd UK Hydregerwand Fuel ICell Assbciatiom

Lt d;

tailpipe. Therefore, using hydrogen will con-
tribute to the improvement of air quality and
p rthe eductibn oflC® wi t h a huge

ITM Power was pleased to note this an-
nouncement. This will help to establish an ini-
tial 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

identified by UKH2Mobility.

(HFCA) al so wel comed t he
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:

oWe warmly welcome this de
stwhiet cBo ¥ ®r mierctt 3 coadagoi ng g
position the UK as a lead market for hydro-

gen fuel cell electric vehicles. These 15 refuel-

ling stations will help build momentum in de-
livering 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

mar ket s for hydr ogen f
www.ukhfca.com www.itm -power.com

The BOC

ue

Sainsburyods;

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 vehi-
cles 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 ENERGRXDS WITH ENERGY &
STORAGE TECHNOLGSSGIE

Intelligent Energy was named as the top JAPAN ENCOURAGING BH
British patent applicant for energy and stor- MARKET ADOPTION OF FUEL

age technologies for 2013, in a report com-
piled by the UK Intellectual Property Office. CELL ELECTRIC VEHICLES

0Energy and storage technologiesd is one of

the oeight great technolgdhetl Mnkkrd Elolomy, Fade
V_V'” propel the UK to future growth, as identi- and Industry (METI), Toshimitsu Motegi, test
fied by the UK Govej\rnrnent: Pgtent dlata drove Toyota's upcoming fuel cell electric
can give a valuable insight into innovative vehicle (FCEV) at the company's headquar-
activity 8 in a company, country or on the ters & his interest in the vehicles very much
worldwide stage. Intelligent Energy has filed confirmed by his statement that he desires

over 80 patent applic_ations for energy and the government to use the Toyota FCEV as

storage technologies in the UK. Globally, the an official METI vehicle. Almost one week

Company currently holds over 350 granted | ater t he Japanese Gover
pateqts and has more than“450 patents and full support for FCEVs was confirmed

pending across 250 patent families. through the announcement of subsidies of at

least 2 million yen (approximately $19,700)
COMPLETE FUEL CH3TEMS per FCEV. According to Reuters, the subsi-

The company is better known for its power dies would mean that consumers would pay
dense and proprietary fuel cell power tech- about 5 million yen for Toyota's fuel -cell se-
nol ogi es. I ntelligent dakwhichigsebte go anesatetby tbel eodgof
portfolio also includes the wider components March 2015 and priced at about 7 million
necessary to turn its fuel cell technologies yen.
into systems and products as well as the soft-
ware capabilities to manage and optimise Dennis Hayter, Vice President, Government &
their performance and functionality. Intelli- External Programmes at Intelligent Energy,
gent Energyds intellectoaammentogpd,rtqThpiosrtifsol goeat
extends beyond its core fuel cell technology cell market. Ensuring that fuel cell electric
to encompass patents, know -how and ex- vehicles (FCEVs) are affordable is important
pertise in fuel cell related manufacture and to accelerate adoption by consumers. This
the generation and supply of hydrogen fuel. move from the Japanese Government is a
really positive signal and underlines the im-
COMPARATIVE ENERGY portance of this technology. Policies like this
will help generate demand and, in turn, de-
STORAGE liver the economies of scale needed for any
The I ntell ectual Propermgr kGftf i tedsf |l naporsth ocamd e
0Energy Storage: A Pat e nlapanése earmakees mdudiegnToyotanMotor
passes many different technologies. The cur- Corporation and Honda Motor Company are
rent report concentrates on small modular helping to speed up the introduction of
nuclear reactors, energy storage for vehicles, FCEVs to the Japanese market. Toyota ini-
fuel cells, nanotech for batteries, super - tially unveiled its fuel cell concept car at the
capacitors, flow batteries and smart grids. 43rd Tokyo Motor Show in November 2013.
The report describes how patenting activity in Reportedly called the  Mirai, it will officially
energy and its storage in the UK shows an launch in 2015 and be able to travel 300
overall positive trend, when compared to miles on a single tank of hydrogen. Honda
patenting activity worldwide. plans to introduce an all -new FCEV in 2015 as

a successor to the Honda FCX Clarity.
12
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http://green.autoblog.com/2013/06/30/2015-toyota-hydrogen-fuel-cell-car-will-have-300-mile-range/

Intelligent Energy is also active in developing
its fuel cell technology for the Japanese mar-
ket, having engaged with a number of Japa-
nese automotive customers who are intent
on developing FCEVs. For example, the
company has signed a framework joint de-
velopment agreement to provide a fuel cell
package for a demonstration vehicle in 2015,
as a first step in a planned development pro-
gramme to produce and commercialise fuel
cel | vehicl es.
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 produc-
tion line for fuel cell systems.

REDUCING HARMFUL
EMISSIONS

Dennis Hayter ¢ o mmeountriesd
can learn a lot from the Japanese govern-
ment. 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 i mportant part
commuting. o

INTELLIGENT ENERGYOINS
H2USA

Intelligent Energy has joined H2USA to con-
tribute to the consortium, wherever possible,
using the knowledge and experience it has
gained from its involvement in similar Euro-
pean hydrogen programmes in Germany,
the UK and France.

of

H2USAwas established in 2013 by the US De-
partment of Energy and other stakeholders. A
public -private partnership, the group focuses
on accelerating the rollout of hydrogen refu-
elling infrastructure for fuel cell electric vehi-
cles and related technologies in America.

, cle@nQlbwh €drbon future

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 0 Motive - at Intelligent Energy said:
OWe believe that fuel
an increasingly pivotal role in reducing car-
bon emissions from road transport and im-
proving local air quality with zero tailpipe

I nt el leing esrsti o rEsn.erligrytdes!| | Dgbat

are power -dense and capable of operating
in a wide range of app

Julian Hughes, Group Corporate Develop-
me nt Director, based
San Jose office, CA,
levels of CO 2 and air quality have driven lo-
cal initiatives, such as the Zero Emission Vehi-
cle and the Advanced Clean Cars Programs,
putting California in the vanguard of the
move towards zero -emission transport. From
a local Californian perspective, | look forward

to participating in the H2USA programme as
we help to build momentum towards a

0 in both the USA,
the world. ¢

and around

www.intelligent -energy.com
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WALMART ADDS OVER 2,000 NEW FUEL CELL
FROM PLUG POWER

PLUG POWER SUPPLIES INCREASED PRODUCTIVITY AND
FUEL CELLS WITH HYDROGEN_LOWER OPERATING COSTS
INFRASTRUCTURE

Plug Power is revolutionizing the fuel cell in-
dustry 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 Mer-
cedes Benz, forged the path for Plug Power's
innovative GenKey hydrogen and fuel cell
system solutions. So far more than 4,500 Gen-
Drive units are deployed to material handling
customers, accumulating over 20 million
hours of runtime.  www.plugpower.com

Earlier this year Plug Power received a mile-
stone 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 suc-
cessfully on line during the second quarter of
2014. Plug Power deployed almost 300 Gen-
Drive fuel cell units in Walmart's electric lift
trucks.

Plug Power also built and commissioned Wal-
mart Pottsville's outdoor and indoor GenFuel
infrastructure in less than 13 weeks following
receipt of the initial order. Plug Power's all -
inclusive hydrogen fuel cell power solution,
called GenKey, combines: GenDrive fuel cell
units; GenFuel infrastructure construction and
hydrogen fuel supply; and onsite mainte-
nance service.

GenDrive fuel cell units were already power-
ing electric lift truck fleets at four Walmart
distribution centers in North America 8 con-
sisting 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 al-
ready supported by an on  -site hydrogen
infrastructure.
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Walmart Stores added a follow -on order for a
seventh GenKey site in Sterling, Illinois, which
is currently in the planning stages. This addi-

tional site consists of 286 GenDrive fuel cell

units.

14



http://www.plugpower.com

HYDROGEN FUEL

CELL PROJECT FOR

MARITIME INDUSTRY

Foss Maritime and its Hawaiian subsidiary,
Young Brothers Ltd., are partnering with hy-

drogen researchers at Sandia National Labo- | owed up with an analysis

ratory to build a portable, self -contained hy- shipping operations. Like many operators, the

drogen fuel cell for testing at the Port of company often uses diesel generators to pro-

Honolulu, beginning in 2015 for six months. vide auxiliary power. 0 We compared the

The prototype can be installed on barges, ciencies of their diesel engines versus fuel

provide power to refrigerated containers on cells, studied hydrogen costs and tried to pin-

the dock or be transported to wherever it is point the cost savings and reductions in emis-

needed to generate electricity. sions that would be realized if they were to
convert to a fuel cell -centered oper atfi

0The hydrogen fuel cel | saidPrate xocTihtej rtasestanayio woslthe -

nology, 6 said Paul St evGmiruous, @iRge ogetagon ef ithe Proto-

dent of Foss Mariti me. e fuel gel gystens at she gier ansl Pz @

again our companyds wi | barggg ane gpsrationo which rveulda sage

and find solutions to decrease emissions from Young Brothers money and lower emissions.

our operations. The entire maritime industry

stands to benefit f r om The éongwange goal wPeatt sald, iskioedevdlap -

i ng wi t h Sandi ads h y darcongreencial prodeict ehat rcanhbe widely

e r sLast year Sandia scientists completed a used at ports worldwide. Hydrogenics Corp.,

study <confirming hydr og benpoirited ®eut, seesed dtrend maakbtinéed t y

to provide additional power to docked or and desire for a o0fuel cel

anchored ships. The unit will be designed and not only at ports but also for other applica-

built to comply with U.S. classification society tions such as providing power to users not

and regulatory requirements. O0No one cbnaested to an electric grid. oAl Il of t

ever built this kind of custom unit for this pur-
pose, 6 said Sandi ads
inside a 20 -foot shipping container and con-
sists of four 30-kilowatt fuel cells, a hydrogen
storage system and power conversion equip-
ment . o

The completed system will be deployed by
Young Brothers, Ltd.,
throughout the Hawaiian Islands. The Hawaii
project is jointly sponsored by the U.S. Depart-
me nt of Energyods Of fi
and Renewable Energy (EERE) and by the
u. s. Depart ment of Tr
Administration (MARAD). Two other compa-
nies are involved in the project: Hydrogenics
Corp. will build the prototype unit and pro-

vide fuel cells; and Hawaii Natural Energy In-
stitute will provide assistance with the avail-
ability of hydrogen.

which ships goods

Armed with optimistic results from the 2013
study of various west coast ports, Sandia fol-

project partners believe in the commercial

J o evialility aftthis.work and eeliaventhig willbe-1 |
come much bigger than a one -off deploy-
ment, éd he said.

www.foss.com
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NEWS

REDESIGNING CARS
REDEFINING BUSINESS

Riversimple has designed a radically new car
0 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 mo-
ment but watch this space!

=

Ri versi mpleds purpose i
nation of the environmental impact of per-
sonal transport - excellent mobility at zero
cost to the planet. Riversimple is building a
fundamentally new form of business system
that aligns their
and the enviTlheme®hs 680
between profit and purpose.

They dondt b-eats isleoulc be eex: o
pensive and donot want
run the risk of unknowable depreciation. Their
approach makes eco mobility both afford-

able and knowable for everyone not just the
weal thy few. Eco <car
ugly o their design chief, Chris Reitz, designer
of many beautiful cars including the Fiat 500,

is crafting their car with his team in Barce-
lona. The car breaks new ground in fuel effi-
ciency and environment a
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

hi ghly aerodynamic and
dent 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.

i nt er ESCONMMY

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 mainte-
nance to run it. One payment to cover eve-
rything @ 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 manufac-
turing.

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 seek-
ing commercial partners and are always in-
terested to hear from likeminded pioneering
people and companies.
swww.versimgly.com e mat i ¢

el i mi -

RECYCLING IN THEQIRAR

their
of f

The UK House of Commons Environmental
Audit Committee has recommended the
more efficient use of materials in their report
elnt §itr egUsdOMMET &i fQul ar
past decade world food prices have dou-
bled, metals prices have trebled and energy
prices have quadrupled. If the costs of car-
$on BrAisRifns werk nbittied thén th8 Bene-
fits of a circular approach would be clear. If
we were to price carbon adequately to get
real change to tackl e
price of aluminium would jump by 70% be-
lcaus &f theCamBlAtNof Energy 'tHatOgdes
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
ot phobluktthey Ehboled cirdli®r mBdel§ to-
offset the need to hedge for the price volatil-
ity of new materials. This also avoids the
(normally uninsured) risk that lack of availabil-
ity of resources will constrain

production.  www.parliament.uk

trade

cl
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UTLU sToUUETFORESQURS O T
HYDROGEN DISPENSER

Sainsbury®ds has
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.

FUELLING FLEETSBDFSES,
DELIVERY VANS AND TAXIS

The SmartFuel® station will be able to fuel a
growing number of hydrogen  -powered fleets
driving around the Capital. From hydrogen
powered buses running between Covent
Garden and Tower Gateway, to hybrid deliv-
ery vans operated by Commerical Group
and hydrogen powered taxis already driving
on Londonds roads; it
fuel of t he futur e,

Hydrogen power ed v @rodua
is water. With little sacrifice to transport per-
formance 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 Sainsburyds said:
both environmentally friendly as well as effi-
cient so we are really excited about being
the first UK supermarket to trial this new tech-
nology and make it accessible to our cus-
tomers. o

OMaking hydrogen techn
supermarket for the first time is another big
step in encouraging the use of cleaner,
greener fuels to reduce air pollution and pro-
tect the nationds heal
Rai ne, Air Productséd
ness Manager.

announcddNKING THEeCHAHN £ i

r st

Wedre already | eading the
work 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 t

c

he

Owned and operated by Air Products, the
700-bar SmartFuel® station is being delivered

.as,part of an exciting project.aimed at creat-
()Iﬁnyg& ro0ge nu&éa'im %:? es. a

r e
h I rst hydroge
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 smaller -
scale projects together to form complete low
-coarbon solu\;ioepsl. The bL|—|l\(|3E coqsortigm, led
by /-giiryProgucts, il| d%liver a puB’j}icIy accessi-
ble, state -of-the -art fast -fill 350 and 700 bar
hydrogen fuelling station network, over a pe-
¢ ﬁ'?d dgf tr&r%e Mﬁrﬁrs'nTth'se i p |c|:u;,;larll,}/ Ampor-
H ta(lpt ecause the hydrogen fuel ¢ assen-
ydrogen € el .
ger carsdue to go on salein’2015 will require
a 700 bar fuelling system.

www.airproducts.com

ol
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HYDROGENICS INSTANGIHYDROGEN
REFUELLING INFRASTRUCTURE

Hydrogenics has installed one HySTAT -30 elec- and trucks without the need for voltage con-

trolyzer that provides 65kg of Hydrogen per version packages. Celerity features include
day at the University of California. The station an advanced cold -weather package,

is just a couple of miles from downtown Los achieving system storage capability at -40C
Angeles and its vortex of highways, so it may and system start -up at -10C. Celerity also in-
become a cog in the long  -awaited Hydrogen cludes reverse current protection and a fully
Highway. integrated air delivery blower to deliver the

optimum air flow for low -pressure stack.

CELERITY FOR MEDIUM AND www.hydrogenics.com
HEAVY DUTY VEHICLES

Hydrogenics has announced the introduction

of o0oCelerity,o6 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 commercializa-

tion of zero emission vehicles by reducing the

time and cost needed to integrate fuel cells

into a vehiclefs drivetrain.

Celerity offers distinct benefits to OEMs with
an all-in design including optimal voltage
and form factor configurations for swift inte-

gration into medium and heavy duty buses
18




