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Their first order is for 10,000 fuel cell
vehicles from Broad-Ocean Motor Co.
Ltd.
The introduction of clean energy will
also help to avoid the risk of dangerous
climate change. Many climate scientists believe that we should make a
greater effort to keep the global temperature rise to 1.5°C, as suggested at
the recent meeting in Paris.
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BALLARD SETS UP FUEL CELL
MANUFACTURING IN CHINA
Ballard Power Systems hosted the Party Secretary of China’s Guangdong Province, Mr.
Hu Chunhua and his delegation, together
with the Honorable Teresa Wat, British Columbia Minister of International Trade at the
company’s headquarters in Canada. Along
with Ballard executives, they discussed international trade opportunities and took
part in a fuel cell-powered
transit bus
demonstration.

Guangdong is the most populous province in
China with more than 100 million people. It is
investing in clean energy mass transit
solutions to help address the environmental
objectives
of China’s 13th 5-Year Plan,
including improved air quality.

SIGNING
FOSHAN

CEREMONY

IN

Following upon the meeting with Mr Hu
Chunhua in Canada, Ballard Power Systems
has signed agreements in Foshan, China with
Guangdong Nation Synergy Hydrogen Power
Technology Co. Ltd. (“Synergy”) for the establishment of an FCvelocity®-9SSL fuel cell
stack production operation in the City of
Yunfu. The fuel cell stacks will be packaged
into locally-assembled fuel cell engines and
integrated into zero-emission buses and commercial vehicles in China. The transaction has
a contemplated minimum value to Ballard of
$168 million over 5-years.
Randy MacEwen (left), Ballard’s President
and CEO, welcomed Mr Hu Chunhua (right).
Mr MacEwen said “The decision to spend
time at Ballard is a strong indication of the
importance Guangdong Province places on
fuel cell technology. We have signed a letter
of intent for the potential transfer of fuel cell
technology and the manufacture of fuel cell
products in Guangdong Province.”

A joint venture will be created to undertake
the stack manufacturing operations and will
be owned 90% by Synergy and 10% by Ballard. Ballard will be the exclusive supplier of
membrane electrode assemblies (MEAs) for
each fuel cell stack manufactured by the
joint venture, with minimum annual MEA volume commitments on a “take or pay” basis
totalling in excess of $150 million over the initial 5-year term from 2017 to 2021.

The Hon. Teresa Wat added, “British Columbia is continually working to expand and diversify its trade relationship with key markets
in Asia, and our relationship with Guangdong
is one of our strongest. As China moves towards a low carbon economy, fuel cells are
an excellent example of the new opportunities available to both Provinces in the trade
of clean technology.”

“There is unprecedented market interest for
fuel cell buses and commercial vehicles in
China – the largest market in the world,” said
Randy MacEwen, Ballard’s President and
CEO. “With our leading brand, technology
and field experience, Ballard is uniquely positioned to address the market for fuel cell
buses and commercial vehicles with our
partners in China.”
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Mr. Frank Ma, Chairman of Synergy said:
“Ballard is the preeminent fuel cell brand for
buses and commercial vehicles in China. This
deal is transformational in terms of positioning
fuel cells as a compelling solution for clean
energy buses and commercial vehicles in
China’s high-population cities where air quality is a top priority. By localizing stack and
module production, we will drive costs down
to enable sustainable market demand for
fuel cell buses and commercial vehicles
based on economics, zero emissions and
passenger experience.”
Mr. Xu Guo, Vice Mayor of the City of
Foshan/Yunfu added, "This joint venture between Synergy and Ballard is consistent with
the Foshan-Yunfu strategy to promote localization of fuel cell production, accelerate
cost reduction and address the rapidly growing demand for zero-emission transportation
in China.”

MARKETING FUEL CELL VEHICLES WITH BROAD-OCEAN
Zhongshan Broad-Ocean Motor Co. Ltd. has
entered into a strategic collaboration with
Ballard which includes a $28.3 million equity
investment, representing 9.9% of the company. Broad-Ocean is headquartered in the
City of Zhongsha and is a leading global
manufacturer of motors that power small and
specialized electric machinery for electric
vehicles (EVs), including buses, commercial
vehicles and passenger vehicles. BroadOcean produces more than 50 million motors
annually for customers on five continents,
including King Long, Yutong, Van Hool, BAE
Systems, General Motors, Ford, Volvo, Fiat,
TATA, Cummins and Caterpillar.
Broad-Ocean operates a commercial vehicle leasing business in China through which it
buys new energy vehicles, including electric
vehicles and subsequently leases them out.
Broad-Ocean has now expanded this business to include fuel cell vehicles. BroadOcean has signed an agreement with Synergy relating to the purchase of 10,000 fuel
cell vehicles, including buses and delivery

trucks, all of which are expected to have
Ballard’s leading PEM fuel cell technology.
The strategic collaboration framework agreement between Ballard, Broad-Ocean and
Synergy encompasses a number of activities,
including:
• market development and product development for hydrogen fuel cell vehicles, including buses and commercial vehicles;
• potential license and local assembly of
Ballard fuel cell modules by Broad-Ocean in
selected Chinese cities;
• integration of Ballard fuel cell modules with
Broad-Ocean EV drive systems to provide
customers with turnkey fuel cell engines;
• leveraging of Broad-Ocean’s global operations and supply chain infrastructure to
lower the cost of Ballard fuel cell engines
and the cost of integration with vehicle
drivetrains.
Randy MacEwen, Ballard President and CEO
said, “We are pleased to welcome BroadOcean as a long-term strategic shareholder.
We look forward to benefiting from its EV expertise, customer base, scale of operations
and supply chain strength, in addition to its
demand pull-through of fuel cell vehicles.”
Mr. Charles Lu, Founder and Chairman of
Broad-Ocean said, “We are proud and excited to become a strategic collaboration
partner and the largest shareholder of Ballard, a company that we view as the premier
PEM fuel cell company globally. Ballard has
world-class PEM fuel cell technology, talent
and intellectual property, a strong brand and
excellent market positioning. We share a
similar vision about innovation to support
clean energy applications and believe the
opportunity for hydrogen fuel cells in China is
entering a new growth phase. Our experience, leadership and operating assets in the
EV business in China and globally will provide
Ballard with unique opportunities to accelerate its business, including scale, cost reduction and execution capabilities. Our recent
order of 10,000 fuel cell vehicles will feature
Ballard fuel cell technology. We look forward
to supporting Ballard with a long-term collaboration in China and globally.”
www.ballard.com
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FUELCELL ENERGY AND POSCO MEET
GROWING DEMANDS FOR
CLEAN ENERGY
FuelCell Energy Inc. has announced progress
with the construction of a 20 megawatt fuel
cell park in Seoul, South Korea for Noeul
Green Energy Co. Ltd, whose majority shareholder is Korea Hydro & Nuclear Power
(KHNP). KHNP is a repeat customer of the
POSCO Energy fuel cell division and the largest utility in South Korea. POSCO Energy, the
South Korean partner of FuelCell Energy, has
constructed and operates more than 20 sites
in South Korea in excess of 150 megawatts.
The ultra-clean power produced by the fuel
cells will be sold to Korea Power Exchange
and the high-quality heat generated by the
fuel cell park will be sold to Korea District
Heating Company, the largest heat supplier
in South Korea.

SUBSTANTIAL RENEWABLE
ENERGY CREDITS
Fuel cells are well suited to meeting South
Korea's demand for clean power as they are
easy to site in high density urban locations,
using minimal land. They generally avoid the
need for clean air permitting due to their
ultra-clean emission profile. Their continuous
power profile maximizes the power output
which generates substantial renewable energy credits that are utilized by electricity
suppliers. Fuel cell projects attract capital
reflecting the strong credit profiles of the
electricity and heat purchasers and the market value of clean power in the form of renewable energy credits.
The continuous
power profile of fuel cells, that is not dependent on weather or time of day, ensures consistent financial returns.
Fuel cell parks are constructed in short time
frames of a year or less. Noeul Green Energy’s facility is expected to be fully operational by the end of 2016. The fuel cell power
plants are located in an urban park, utilizing

only about 1.7 acres of land to generate
power for approximately 43,000 Korean
households and heat for approximately 9,000
households.

ONSITE GENERATION CUTS
INFRASTRUCTURE COSTS
Highly efficient and clean fuel cell power
generation such as the Noeul Green project
supports the Seoul City sustainable energy
action plan, which promotes decentralized
energy production, delivered efficiently and
with low emissions. Intermittent renewable
energy production requires significantly more
land and larger project sizes to generate the
same amount of renewable energy credits
as fuel cell projects, which is challenging in
areas with limited land resources. Ten megawatts of fuel cells can be sited on only one
acre of land, whereas a solar array would
need approximately 375 acres to generate
the same megawatt hours of power annually, or in other words, generate an equivalent number of renewable energy credits. This
land requirement would not be available
within a city so would require electrical transmission towers with permitting, construction
and maintenance costs. It would also result
in power losses during transmission, which
can be in the range of 6-8% depending on
location and weather.
The fuel cell plants provide both electricity
and heat that support sustainability initiatives
and economics. They are fuel flexible, capable of operating on natural gas, on-site renewable biogas or directed biogas. The
DFC® stationary fuel cell power plants utilize
a common global technology platform and
provide continuous power located where the
power is used, including both on-site applications and electric grid support.
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ULTRA CLEAN POWER AT MAKING HYDROGEN AN
HARTFORD HOSPITAL
EVERYDAY REALITY IN
EUROPE
FuelCell Energy Solutions GmbH (FCES) has
announced the appointment of Andreas
Froemmel, their Vice President of Business
and Commercial Development, to be ViceChair of Hydrogen Europe.
Hydrogen Europe is working to make
hydrogen energy an everyday reality in
Europe. The group represents almost 100
companies, both large and SMEs. They work
with the European Commission and the research community in a public-private partnership, the Fuel Cell and Hydrogen Joint Undertaking (FCHJU) which is worth €1.3 billion
and is accelerating the market introduction
of these clean technologies in energy and
transport. Hydrogen Europe serves as the industry's reference point and key advocate
towards European decision-makers.

MARKET AWARENESS OF
AFFORDABLE ULTRA-CLEAN
FUEL CELLS

Generating electricity and heat while producing virtually no pollutants supports customer sustainability goals and public health
in neighbouring communities. This 1.4 MW
fuel cell provides electricity and heat at Hartford Hospital in Connecticut. Over one year
of power production, the fuel cell power
plant prevents the emission of more than
57,000 pounds of nitrogen oxide (NOx), a pollutant that causes smog, as well as preventing the emission of more than 128,000 pounds
of sulfur dioxide (SOx) and more than 3,000
pounds of particulate matter (PM) compared
to conventional combustion-based power
generation.
The 1.4 megawatt DFC1500®
fuel cell power plant is located immediately
adjacent to the hospital, occupying only
about 2,250 square feet.

Mr. Froemmel's leadership at FCES has directly impacted market awareness of affordable and ultra-clean stationary fuel cell
power plants in Europe. They have Implemented installations in Berlin with the German
Government and in London, including an
office tower in Fenchurch Street and the
Crown Estate owned Regent Street development. FCES also has a project development
agreement with EON Connecting Energies.
Mr. Froemmel actively engages with European and German legislative and regulatory
officials to advocate the whole fuel cell and
hydrogen sector, with a special focus on stationary fuel cell power plants at the confluence of energy, environmental and
economic policies.
http://hydrogeneurope.eu/

www.fce.com
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INTELLIGENT ENERGY EMBEDDED
FUEL CELLS FOR MOBILE ECONOMY
Intelligent Energy announced earlier this year
that with consumer power demands increasing and the advent of the ‘Internet of Things’
making the world more connected than
ever, now is the time to address the biggest
limitation
we
have in
achieving true
connectivity – battery life.
Julian Hughes, Acting Managing Director for
Intelligent Energy’s Consumer Electronics Division, said that alternative energy sources like
fuel cells have an important role in liberating
the global energy mix and unlocking the full
potential of the broader mobile economy.
“Consumers want to cut the proverbial
power cord and have devices that are more
reliable and last longer without being
tethered to a wall socket,” he said. “While a
traditional mobile phone battery barely lasts
a day that same battery plus a fuel cell could
power a phone or other personal devices for
up to a week.”
When people were asked if they would be
willing to explore new energy sources beyond the battery, an Intelligent Energy survey
found that 64% of respondents would be interested in using fuel cell power alongside
batteries to increase the power of their consumer electronics. “Consumers are relying
more and more on their mobile devices for
everything from streaming content, playing
games and conducting business” said
Hughes. “But unfortunately, batteries in their
current form cannot keep pace with consumers’ insatiable demand for always on
connectivity,”
“Fuel cell technology, is one of the most
promising energy sources for portable applications as it mobilizes energy production,”
added Hughes. “Fuel cells have a very high
energy density, are safe, environmentally
clean at source and can be supplied in primary power or fuel cell/battery hybrid configurations.”

The survey, conducted by Lightspeed GMI,
polled 1000 consumers across the United
States. 90% of consumers noted they are required to charge their smartphone at least
once or multiple times a day. And 78% of respondents noted they would be more likely
to use applications known to drain battery
power if they knew battery life was not a
restriction.

£5MILLION PROJECT FOR
WEEK-LONG POWER
Intelligent Energy has signed a £5.25m Joint
Development Agreement with an emerging
smartphone OEM with the goal to develop
embedded fuel cell technology for the
manufacturer’s devices. Once embedded, a
fuel cell has the potential to keep a smartphone powered for more than a week without plugging into the wall socket. They are
working closely with the OEM to deliver a tailored development and integration programme for a specific smartphone application to address the limitations imposed by
the lithium-ion batteries currently used as a
source of power. It is intended that the programme will build on Intelligent Energy’s existing prototype smartphone with an embedded fuel cell and result in the licensing of
Intelligent Energy’s technology.
Smartphones are using an ever increasing
amount of power as they become more
sophisticated and consumers are becoming
increasingly frustrated with the current limitations of battery life. Intelligent Energy’s solution retains the smartphone’s existing technology including its battery and embedding
a fuel cell into the phone, enables consumers
to have off grid power when and where they
want. Julian Hughes said: “We have been
working with the OEM over recent weeks,
demonstrating to them what our hydrogen
fuel cell technology can achieve when embedded into a smartphone.”
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ZERO EMISSION VEHICLES
TO PHASE OUT DIESEL
Intelligent Energy’s fuel cells provide clean
power for road transport.
Their website
quotes from a new report by the Institute of
Public Policy Research (IPPR) entitled ‘Lethal
and Illegal’, which states that air pollution is a
huge and growing public health hazard for
the UK and for London in particular. Across
the UK as many as 40,000 deaths a year are
attributed to outdoor air pollution. The problem is particularly acute in London where the
mortality impact of small particulates and
nitrogen oxides was estimated at over 9,000
per annum. Most air pollution in London is
caused by road transport, so diesel vehicles
must be banned if air pollution standards are
to be met.
Action is needed at both the national and
local level. In London, the new Mayor, Sadiq
Khan, is willing to take much more radical
action than his predecessor. He is planning
the progressive tightening of emissions standards within the low emission zone which will
eventually cover the whole of London for
cars, lorries, vans, buses and taxis. There will
also be new policies to promote alternative
forms of sustainable transport. IPPR cites a
study undertaken by Kings College London
which shows the scale of the changes
required. A shift to alternative forms of transport will be needed, to cleaner and greener

vehicles, public transport, walking and cycling. “London’s air is both lethal and illegal,”
said Harry Quilter-Pinner of IPPR. “This is a
public health crisis and it should be ignored
no longer. Only bold action will make the
capital’s air safe to breathe again.”
www.intelligent-energy.com www.ippr.org

NEWS
UK GRANTS FOR LOW
EMISSION BUSES
The Office for Low Emission Vehicles (OLEV) is
making funding available for 326 low carbon
buses. This will include electric, hybrid, fuel
cell and biomethane powered vehicles.
www.gov.uk/government/organisations/office
-for-low-emission-vehicles

ABERDEEN HYDROGEN CITY
The Low Carbon Vehicle Partnership
(LowCVP) has announced that the H2 Aberdeen project is shortlisted for the Low Carbon
Road Transport Initiative of the Year. H2 Aberdeen has the largest fleet of hydrogen buses
in the world and is led by Scottish Hydrogen
and Fuel Cell Association member Aberdeen
City Council.
The Awards celebrate outstanding and innovative practice in the UK in
accelerating the shift to lower carbon vehicles and fuels and reducing road transport
emissions.
www.shfca.org.uk

Intelligent Energy
has led a consortium to introduce
zero emission fuel
cell powered taxis
to London
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COMMERCIALISATION OF HYDROGEN
AND FUEL CELL TECHNOLOGY
The 12th UK International Conference
on Hydrogen and Fuel cells focussed
on building up the markets, based on
the successful demonstration of
thousands of fuel cells in many
different applications.

MARKET PENETRATION OF
FUEL CELLS
Andreas Froemmel of Fuel Cell Energy Solutions illustrated a roadmap for the market
penetration of the main available fuel cells.
FuelCell Energy’s molten carbonate fuel cells
(MCFC) have roles in sub-MW and multi-MW
stationary systems, as well as for hydrogen
production and carbon capture and storage. The Phosphoric Acid fuel cell (PAFC) is
most suited for sub-MW stationary power
generation. Solid oxide fuel cells (SOFC) are
suitable for a wide range of stationary uses,
from micro to sub-MW and multi-MW

applications as well as hydrogen production
and storage. Proton Exchange Membrane
(PEM) fuel cells can be used to power transport and for micro CHP.

ENERGY EFFICIENCY WITH
80% LESS C02
Fuel Cell Energy believes that the European
energy goals can only be fully reached with
stationary fuel cells which will emit up to 80%
less C02, with no NOx, SOx, etc. The systems
are flexible and store energy for grid support.
The cost of carbon capture with MCFC is less
than $0.02/kWh.
Fuel Cell Energy Solutions is a joint venture of
Fuel Cell Energy and Fraunhofer IKTs. Daniela
Dommel and Miloud Ouadi from Fraunhofer
gave a presentation on the materials development and storage of hydrogen from
thermo catalytic recycling.

8

RIVERSIMPLE CAR
DESIGNED FOR EFFICIENCY
Hugo Spowers said that they are offering mobility as a service instead of a car as a product. Customers will pay a monthly direct
debit to cover all costs: maintenance, tyres,
repairs, free software upgrades, insurance
and even fuel. Riversimple profits from longevity and low running costs rather than obsolescence and high running costs.
The
Rasa car is priced to be competitive with the
total cost of ownership of, for example, a
small family hatchback.
The self-service hydrogen pump takes about 3
minutes to provide fuel for a 300 mile range. A
phased roll-out of hydrogen refuelling stations
is planned in the UK, city by city.

Riversimple’s Rasa car is designed so that
available power equals demand, enabling
250 mpg equivalent to petrol.
Riversimple is not competing with the capital
costs of i.c. engine cars, but with the lifetime
operating costs. This will enable large scale
market penetration due to the very high fuel
efficiency of the Rasa.
We are called to be architects of the future,
not its victims, concluded Hugo Spowers.

Penetrating
the market
with new
low carbon
vehicle
technologies.
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TOYOTA MIRAI HELPS WITH
ENERGY SECURITY, AIR
QUALITY AND CLIMATE
CHANGE
Jon Hunt of Toyota GB said that they are aiming for zero emissions by 2050 in order to solve
problems of climate change, air quality, energy efficiency and energy security. Hydrogen can be made available everywhere
from renewable sources.

GENDRIVE INCREASES
PRODUCTIVITY
Jose Luis Crespo of Plug Power explained
how their GenDrive fork lift trucks make their
customers’ businesses more productive. They
save commercial space as there is no need
for battery storage. GenDrive reduces carbon dioxide emissions by up to 80% and there
are zero toxic emissions. Their forklifts operate
at consistent full speed and are refuelled in
less than two minutes. GenKey covers all aspects of maintenance, refuelling infrastructure and customer care. Over 9,000 GenDrive fuel cell units have already been
deployed.

DOOSAN FUEL CELLS
CUTTING C02, NOX AND SOX

Toyota has been developing hydrogen fuel
cell vehicles for twenty years, incorporating
improvements. The present Mirai now has
45% less volume, 40% less weight and 26%
additional power. They have carried out extensive safety tests on the hydrogen tank.
Range is over 300 miles with top speed of 110
mph and the only emission is pure water.
Early adopters in the UK are Transport for London, greentomato cars, JCB and ITM Power.

Alan Young said that Doosan fuel cells can
help to meet the UK Government’s target of
reducing CO2 emissions by 80% by 2050. The
Doosan Purecell 400 generates 440kW of
electricity at 42% efficiency, as well as 500kW
of usable heat. There are low emissions of
NOx and SOx. There are zero carbon options
powered by hydrogen from renewable
sources. The Purecell is very reliable with 98%
availability and ten year fuel cell stack life.
Doosan has a project with the UK National
Health Service to provide heating, cooling
and electricity. The aim is to reduce carbon
dioxide emissions, improve efficiency and
reduce energy costs. The Purecell will also
help the Government to meet air quality targets. According to Government data, 52,000
deaths are estimated annually due to exposure to small particulates and NOx.

Doosan Babcock is building
a low carbon future. Their
green power solution covers
all aspects, from feasibility
and design, installation, integration and commissioning
to operation and maintenance.
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HYDROGENICS MEETING
REQUIREMENTS FOR
HIGH VOLUME MARKETS
Denis Thomas of Hydrogenics said that electrolysis and fuel cell technologies are mature
and proven technologies with many successful demonstration projects. We are now taking action to fulfil the market requirement
where high volumes will be required. Volume markets will drIve down costs significantly, via standardization, value chain optimIzation and continuous improvement.
The fuel cell and hydrogen industry should
focus on market creation activities. Mobility
is a good candidate and other markets show
an interesting potential.

REPLACING DIESEL
The use of green hydrogen significantly increases the role for renewable energy across
the entire energy system. Hydrogenics has
over 500 electrolysers world-wIde in industrial
operations from 50kW up to 4 MW. Their fuel
cells are replacing diesel fuel in vehicles and
in stationary applications. An electrolyser
with a 200kW fuel cell is balancing the intermittent load from a 3MW wind turbine in
Canada.

GREEN HYDROGEN
STANDARDS
Anthony Velasquez of the UCL Energy Institute assessed the standards being developed for green hydrogen.
Certification
schemes include TUV SUD, CEP, CERTIFHY and
AFHYPAC. The international harmonisation
of standards would benefit import and exports and expedite commercialisation.
Some standards cover carbon dioxide emissions during production only, while others include storage and transportation. It is suggested that other sustainability criteria, such
as air quality and water footprint, could also
be taken into account.
Wouter Vanhoudt explained the development of an EU wide framework for the generation of guarantees of origin (GoO) for
green hydrogen.
Work on the CertifHy
Green Hydrogen standard is supported by
the EU Fuel Cell and Hydrogen Joint Undertaking (FCHJU).

PATENTS CRITICAL FOR
EMERGING TECHNOLOGIES
Jagvir Purewal of Forresters explained the
importance of protecting intellectual property (IP) for developers of innovative technologies. Patents are commercial and R & D
tools. They can be critical for effective R & D
and for obtaining investment in new technology. Investment in intangible assets has increased and IP accounts for around half of
those assets.
Purewal showed how initial patents could be
filed and then extended to overseas coverage. He explored the difficulties which sometimes occur with other companies with related technologies. Patents provide value
for many reasons and this is particularly the
case for an innovative and emerging space
like the fuel cell industry.

In Honolulu four 30kW fuel cells have replaced diesel auxiliary power units (APUs) on
board ships at berth.
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MICROCAB’S FUEL CELL
VEHICLES
John Jostins, Managing Director of Microcab,
reported on progress with the EU FCH-JU
SWARM progamme. SWARM stands for
‘Demonstration of Small 4-Wheel fuel cell
passenger vehicle Applications in Regional
and Municipal transport’. The trials commenced with three small independent vehicle producers in Belgium, Germany and the
UK. Microcab is evaluating fuel cells from
Horizon and Ballard in their vehicles.

A closed loop mobility project has also been
funded by Innovate UK. Microcab retains
ownership of vehicles and at the end of life
implements a remanufacturing model. The
vehicles will be offered to members of a car
club to hire.
Scientists are employed in a
fuel cell remanufacturing test workshop.

The latest hydrogen electric vehicle is going
to Belgium to support research work in the
Universities of Brussels and Liege. A complete
powertrain is going to Next Energy in Germany for testing, A new vehicle is being developed with a single seat commuter version.

FUEL CELL RECOVERY
PROJECT
Microcab is also a partner in a project supported by Innovate UK investigating fuel cells
and the circular economy. The aim is to establish how hydrogen fuel cells from vehicles
can be recovered once they reach the end
of their life, so that their optimal value can
be recuperated and their life in service can
be kept in circulation.

SWINDON HYDROGEN HUB
Kevin Fothergill of Johnson Matthey said that
clusters of filling stations are essential to the
deployment of fuel cell vehicles. It takes initiative and determination to effect change,
and there is substantial support and enthusiasm for this in Swindon, backed by hydrogen
and fuel cell suppliers.
They are establishing a second hydrogen refuelling station in Swindon for cars and they
are engaging with potential corporate users
of fuel cell vehicles. They are considering
starting a fuel cell club, related to either the
public or businesses. There are also possibilities for fuel cell buses.

It has been estimated by the Ellen MacArthur Foundation that the circular economy
could be worth $700 billion per annum in materials saving.

In stationary applications, there are opportunities for fuel cells in combined heat and
power applications, starting with hospitals,
data centres and a local college.
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HYDROGEN IN SCOTLAND
Ewan Swaffield of Transport Scotland illustrated how hydrogen relates to other energy
systems powered by renewable electricity,
energy from biomass, wastewater or fossil
fuels. The chemical industry generates surplus
hydrogen. Hydrogen can also be generated
from renewable energy at times of low electricity demand, which helps to balance the
load from intermittent wind and solar power.
Several hydrogen projects are underway in
Scotland. In Orkney a 500kW electrolyser is
providing hydrogen from a wind turbine and
tidal turbines. Ships are transporting the hydrogen for use on the mainland. In Fife a
large wind turbine is generating electricity for
local hydrogen production.

hydrogen ActaSpa electrolyser, 8kW Giacomini hydrogen catalytic heating boiler and
74kWh of battery storage.

ABERDEEN HYDROGEN CITY
Andrew Win of Aberdeen City Council said
that they have the largest hydrogen bus fleet
in Europe.

MAKING SMART POWER
SIMPLE
Dr Marc Stanton of Clean Power Solutions Ltd
said that 30% of all renewable energy is
wasted, it is in the wrong place at the wrong
time and in the wrong amount. He outlined
progress at the site in Fife, which incorporates
a 20kW wind turbine and 50kW solar PV, bidirectional quadratic inverter chargers, 5kW

They are producing 360 kg of hydrogen per
day and have 420 kg of storage. 50 kg of
hydrogen enables a bus range of 260 miles
and refuelling takes place in less than 10 minutes. Aberdeen is a leader in the emerging
hydrogen and fuel cell sector.
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ITM POWER’S CLEAN
ENERGY STORAGE

HYDROGEN
INFRASTRUCTURE COSTS

IITM Power has a range of rapid response
electrolysers which are compliant with EU
and USA operating permits. Standardised
products are available up to 1 megawatt
(MW) and larger systems up to 7MW are handled as projects. They have a rapid response
which enables grid balancing.

M. Moreno-Benito of University College London said that they are developing a mathematical programming framework for the
analysis of hydrogen infrastructure costs. This
will take into account local versus distributed
production on small, medium and large
scales, diverse production technologies and
truck or pipeline distribution. The use of hydrogen will help to deal with problems of energy security, volatile oil prices and depleting
natural resources. It will also help to meet the
challenges of global climate change and
achieve CO2 reduction targets.

HFuel is a self-contained module suitable for
refuelling hydrogen powered road vehicles
and fork lift trucks. They have a larger flexible platform for power–to–gas schemes.

MEETING CUSTOMER NEEDS
John House, Head of Business Strategy at
Smallfry Design, said that big business is traditionally slow to adapt. He outlined some of
the major technological changes where existing industries were unwilling to change and
it was innovative designers who had fulfilled
the needs of customers.

HYDROGEN IN SPAIN

ITM has siting agreements with Shell, Arup
and Hyundai. They have a fuel contract with
Toyota and investment from JCB. They are
building nine refuelling stations in the UK and
two in the USA. They are also providing systems for larger power-to-gas plant in Germany with the Thuga Group and RWE. They
are collaborating with AEG and have contracts with the UK National Grid.

Fernando Palacin said that the Aragon Hydrogen Association was set up as a not-forprofit organisation with the purpose of generating, storing and transporting hydrogen for
its use in fuel cells, in transport applications or
for the generation of distributed energy.
They work alongside the Spanish Hydrogen
Association (AĕH2) which has shown itself as
an important actor in the hydrogen community in Spain and abroad. Their members
have strong capabilities in hydrogen and fuel
cell technologies, working alongside the International Association for Hydrogen Energy.
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EUROPEAN SUPPORT FOR
INNOVATION
Helen Fairclough of EU Energy Focus, which
is supported by the UK Department of Energy
and Climate change (DECC), outlined European Funding Opportunities for fuel cell and
hydrogen projects. Examples of projects include: marine R & D; demonstration of bus
fleets; manufacturing key components for
industry; and MW or multi MW demonstration
of stationary fuel cells. The budget is £1.33 bn
from 2014 to 2020, of which half will come
from Horizon 2020 and half from industry.
Further assistance can be obtained from the
EU Fuel Cell and Hydrogen Joint Undertaking
(FCHJU).
Alex Mauser works for Enterprise Europe Network (EEN) and is funded by Innovate UK. EEN
is a support network for small and medium
enterprises (SMEs) with 3000 local experts in
over 600 locations in more than 60 countries
worldwide. It helps innovative companies to
find partners for R & D and to commercialise
new technology.
EEN advises on funding
from the Horizon 2020 programme.
Diana Rucinschi of the unit Horizon 2020 Small
and Medium Sized Enterprises and the Executive Agency for SMEs (EASME) said that Horizon 2020 had a role in assisting SMEs.
Support was available from feasibility assessments to demonstration and commercialisation. The three main criteria are economic
impact, excellence in innovation and implementation. The themes particularly relevant
to hydrogen, biofuel and fuel cell developers
are: low carbon and efficient energy systems;
eco-innovation and raw materials;
and
transport.
SMEs can be established in the EU or associated countries. It is important to have innovative, disruptive ideas, with knowledge of
the market and of competitors. There should
be a convincing commercialisation plan,
with a clear ambition to grow at the EU/
global level.

HYDROGEN MOBILITY
EUROPE (H2ME)
Dr Hamish Nichol said that H2ME is a flagship
European project for hydrogen mobility with
over 26 partners. It is a natural successor to
the pre-commercial projects which established 500 vehicles and 70 hydrogen refuelling stations. This proved that the technology
can be produced and deployed reliably at
large scale and that customers want hydrogen mobility.
The programme will see the deployment of
29 new hydrogen refuelling stations and 325
fuel cell vehicles. This will be followed up with
a pan-European strategy for commercialisation, entailing the deployment of hundreds of
stations and hundreds of thousands of vehicles per member state.
A self-sustaining mature market will require a
favourable regulatory regime and regulatory
certainty, with strengthened clean fuels directives. Operational data will be collated
and reliability of at least 97% will be ensured.
Codes for safety and standards will be established. The level of satisfaction of fleet
operators is very high, with enterprises reordering vehicles. As one customer said
“After driving a FCEV you don’t want to get
back to your old car!”

SOFC AUXILIARY
POWER UNIT
Developers of Solid Oxide Fuel Cells (SOFC)
at Adelan outlined their work with fuel cells in
both transport and stationary applications. Jill
Newton illustrated progress with two EU
funded programme with vehicles.
The Safari project is to test two types of auxiliary power unit (APU) on a liquefied natural
gas truck.
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FUEL CELL MODULAR
ELECTRIC VEHICLE

The Sapiens project gives the benefit of improving efficiency of the electrics, with the
ability to switch off the engine and reduce
noise and emissions.

Dr Valerian Croitorescu showed that it is
essential to reduce greenhouse gas emissions
from the transport sector by at least 60% by
2050 if the EU is to meet environmental targets. Oil for transport will have to be cut by
70% and greenhouse gases from bunkers for
international shipping by 40%. More immediately, by 2020, the average carbon dioxide
emissions of new cars will have to be reduced to 95g/km and for new vans to 147g/
km.
The proportion of renewable energy
used for transport will have to be at least 10%
by 2020.
More than two thirds of the world population
will be living in urban areas by 2020 and the
transition to ‘low carbon’ or ‘no carbon’ vehicles is essential. More walking, cycling,
public transport and sustainable electric mobility will be needed to cut carbon dioxide
emissions and to reduce air pollution.
Around 90% of Europeans living in cities are
exposed to levels of air pollutants deemed
damaging to health by the World Health
Organisation’s guidelines.

Qingbin Lui outlined work with the University
of Birmingham on micro-tubular SOFC. There
are growing markets for residential and larger
stationary use, as well as for telecom units.

HOW TO MOVE INTO THE H2
WORLD
In an EU Horizon 2020 sponsored programme,
Norbert Dischinger of Promeos GmbH outlined the growing markets for hydrogen fuel.
There are already nearly 50 billion scfd
(standard cubic feet per day) of hydrogen
utilised globally. Promeos has hydrogen fuel
heating systems ranging from 10 kW up to
multi MWs.
The project entitled “Hyburn”
envisages that there are big challenges to
overcome but they will be rewarded with
high value returns.

Widespread information is needed so that
people can understand the benefits of fuel
cell and advanced vehicles. Their introduction can be expedited by consortia from
academia, industry, government, SMEs, R & D
centres and associations.

The next International UK Hydrogen
and Fuel Cell Conference will be on
the 14th March 2017 and will cover
Hydrogen Into The Mainstream,
powering our homes, workplaces and
transport.
jacqui.staunton@climate-changesolutions.co.uk
Full papers of the Birmingham
Conferences are freely available at :
www.climate-change-solutions.co.uk
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BLOOM ENERGY EXPANDING CLEAN
ENERGY IN USA AND INDIA
IKEA INSTALLING
BLOOM FUEL CELLS

MORE

IKEA, the world’s leading home furnishings
retailer, has announced that it is furthering its
renewable commitment with plans for biogas
-powered fuel cell systems at four more of its
California stores. A year ago, IKEA completed
installation of such a project at IKEA Emeryville, one of the Swedish company’s two San
Francisco-area stores. IKEA now plans to expand its fuel cell portfolio to 1.3 megawatt
(MW) with a system at its other San Franciscoarea store, as well as three stores in Southern
California (Costa Mesa, Covina and San
Diego). Pending permits, the fuel cells will be
installed, commissioned and operational by
this fall, 2016, complementing solar arrays
already atop each of the four stores.
“Based on the success of the system installed
last year in Emeryville, we are excited about
further increasing our renewable portfolio
with four more fuel cell projects,” explained
IKEA U.S. president Lars Petersson. “Fuel cells
represent another way we can contribute to
our goal of generating renewable energy
equal to the amount of power we consume
worldwide.” For the design, development
and installation of these planned fuel cell systems, IKEA contracted with Bloom Energy, a
provider of breakthrough solid oxide fuel cell
technology generating clean, highly-efficient
on-site power. The fuel cell programmes at
the stores will generate over 8,300,000 kWh
per year and are projected to save the emission of 4400 tons of carbon dioxide equivalent per year.
IKEA is also using Bloom energy to generate
more onsite power at their store in New Haven.
A 250-kw biogas-powered fuel cell will produce approximately 2,000,000kWh of electricity annually for the store, reducing 1,218 tons of
CO2 – equal to the emissions of 233 cars or to
providing electricity for 163 homes yearly

(calculating clean energy equivalents at
www.epa.gov/energy/greenhouse-gasequivalencies-calculator
Combined with the 940kW solar array installed atop the store, the fuel cell project will
help generate a majority of the store's
energy onsite.

TRANSFORMING INDIA’S
ENERGY FUTURE
Gail Ltd, India’s leading natural gas company, and Bloom Energy have announced a
partnership to transform India’s energy future
through the use of innovative technology.
They have signed a Memorandum of Understanding to deploy revolutionary natural gasbased fuel cell technology to generate
electricity. GAIL’s subsidiary is already supplying natural gas for energizing a multi-MW
Bloom Energy project for a large global technology company at the Technology Park in
Bangalore. The highly efficient noncombustible process reduces emissions of
greenhouse gas and harmful air pollutants,
with minimal use of water vis-à-vis conventional power producing technologies.
Shri B C Tripathi, Managing Director of GAIL
said “GAIL and Bloom Energy have a tremendous opportunity to transform India’s energy
future run on the combination of natural gas
- cleanest and dependable fossil fuel - and
the state-of-the-art power technology of
Solid Oxide Fuel Cell by Bloom Energy. This is
a unique positioning in the Indian market to
deliver clean, reliable, and affordable power
requiring minimal space and time to set-up.
A perfect solution to India’s fast growing
energy needs.”
Dr. K R Sridhar, CEO and Founder, Bloom Energy, responded: “This partnership brings us
closer to realizing Bloom Energy’s mission to
provide access to clean, reliable and
affordable energy for India and the world.”
www.bloomenergy.com
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UK GOVERNMENT ACTION TO IMPROVE
AIR QUALITY
Fuel Cell Power welcomes the proposals by
the House of Commons Environment, Food
and Rural Affairs Committee (EFRA) for UK
Government action to improve air quality. In
the UK, two air pollutants alone (particulates
and nitrogen dioxide) contribute to the early
deaths of between 40,000 and 50,000 people
per annum. The health impacts of all air pollutants cost the UK economy some £15-20
billion a year. More importantly many thousands of people bear the human costs associated with damaged cardiac and respiratory systems and life-limiting diseases.
Air
pollution also threatens biodiversity and ecosystems and has economic impacts on farming. The World Health Organisation states that
each year air pollution causes 3.3 million
deaths worldwide, including cancers, and
action must be taken to deal with this public
health emergency.

policy-makers the potential to better evaluate the economic as well as social and environmental impacts of policies on air quality.
DEFRA must develop, as soon as possible after the Natural Capital Committee produces
its findings, practical tools for policy-makers
to use in evaluating the costs and benefits of
air quality proposals.

EFRA’s report focuses on emissions from transport and agriculture, but it states that the
Department of Environment and Rural Affairs
(DEFRA) should publish by the end of 2016 an
overarching strategy for tackling all air pollutants produced by all sectors from transport
and industry to energy and farming.

Government policy focuses on developing
technology to reduce emissions from exhaust
systems but vehicles’ tyre and brake wear
also cause pollution; 75% of transportgenerated particulates are from this source.
Fuel Cell Power points out that electric vehicles powered by batteries or fuel cell battery
hybrid systems, employ regenerative braking
which saves brake linings and eliminates this
form of air pollution.

COST-BENEFIT ANALYSES
The Government must accord poor air quality a priority commensurate with the toll on
the nation’s health and environment. Emission reduction targets must be based on scientific evidence and strategies for pollution
reduction based on effective cost-benefit
analyses. Ministers must set out with absolute
clarity the actions required across all departments if the public is to be reassured that the
Government is committed to improving air
quality quickly and substantially.
The Natural Capital Committee is currently
looking at how to identify and assign values
to the benefits that a healthy environment
provides to society. This information will give

DEFRA is preparing to invest in cleaner air
and will monitor levels of emissions of nitrogen dioxide (NO₂) which are above the legal
limit, as well as fine particulates. Around 80%
of NO2 emissions are from road transport so
DEFRA’s plans focus on clean air zones
(CAZs) for road vehicles. London already has
an extensive low emission zone and by 2020
an Ultra Low Emission Zone (ULEZ) is planned.
Other cities are now planning to have low
emission zones.

SUPPORTING THE MARKET
FOR CLEAN VEHICLES
Currently there are few low emission vehicles
on the road. Electric cars make up only 3%
of the UK car market, and more than 45% of
cars registered last year were diesel. Only 5%
of drivers said that they were thinking of buying an electric car or van, even though 40%
of those surveyed considered environmental
issues an important factor when buying a
new vehicle. The most common deterrents
to buying electric were difficulties in recharging, the distance that can be travelled with
each charge, and the vehicle cost.
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Although DEFRA is the lead department for
air quality policy, the Cabinet Office has a
key role in co-ordinating Government action
through the inter-ministerial Clean Growth
Group. The Cabinet Office was very optimistic about the potential of new technologies,
including electric vehicles, to reduce emissions. The Government is allocating £120m a
year to support the market for ultra-low emission vehicles (ULEVs) up to 2020. This is a step
towards ensuring that all cars and vans are
zero emission by 2050. The 2016 budget allocated £38m for UK-wide research and development which will help to reduce emissions
of global warming gases as well as other pollutants. Fuel Cell Power has explained to the
Government that innovative SMEs have to
have an automotive or Tier 1 partner to qualify for funding, but established companies
are unlikely to want to help small competitors
to enter their markets.
At the current rate of change it will take
many years before ultra-low emission vehicles
replace all the types of vehicles currently
causing pollution. Lower fuel duty rates can
be effective incentives to buy less polluting
vehicles and the Vehicle Excise Duty regime
could be revised to take account of air pollution as well as CO₂ emissions from vehicles.
The Greater London Authority (GLA) offers
Londoners a fiscal incentive by waiving the
congestion charge for vehicles emitting less
than 75g/km of CO₂. Only plug-in electric/
hybrid electric vehicles currently meet this
standard.

AGRICULTURAL POLLUTION
DEFRA is also responsible for monitoring emissions from the farming sector. Ammonia
(NH3) does not contribute to global warming,
but it is a key atmospheric pollutant produced by agricultural activity. Ammonia affects human health and ecosystems at an
estimated annual cost across the EU of 70320 billion euros. There are potential savings
from reducing ammonia emissions; an estimated 2.5 billion euros could be saved annually across the EU if the nitrogen lost to the air
in those emissions was instead retained to
fertilise soils.

PROPOSALS BY UK HFCA
The UK Hydrogen and Fuel Cell Association
(UKHFCA) states that conventional fuels that
generate emissions are not covering the cost
of the impact that they have on air quality
and human health. There is a need for Government intervention to help businesses make
changes because clean alternatives are
generally more expensive, largely due to
scale of manufacture and under developed
supply chains. Government incentives must
embrace both air quality and carbon emission improvements.
Fuel Cell Electric Vehicles (FCEVs) powered
with renewable hydrogen have zero well-towheel (WtW) emissions. Those powered by
hydrogen produced from fossil fuels produce
c85g of CO2/km on a WtW basis. By comparison, a gasoline internal combustion engine
produces approximately c170g of CO2/km
on the same basis. FCEVs running in transport
operations significantly improve general air
quality by eliminating all oxides of nitrogen
and particulate matter from vehicle exhausts.
FCEVs satisfy consumer demand for vehicles
that require very little behavioural change by
having a similar range (800km) and refuelling
time (c5 minutes) to conventionally fuelled
vehicles. For these reasons, FCEVs and hydrogen refuelling stations should be viewed
as a primary route for shifting consumers from
conventional vehicles to ultra low emission
vehicles (ULEVs) and so are deserving of enhanced support. FCEV need to be positively
recognized in all DEFRA schemes as an option. The Office for Low Emission Vehicle
(OLEV) ‘Plug in Grant’ (which is wrongly
named if consumers are to be aware of hydrogen too), needs to continue to provide
support for the purchase of these new cars. It
may need to allow for a higher level of support to reflect the current high cost of production and should not exclude postregistration conversions. Government support
for a small number of hydrogen refuelling stations is welcomed but the minimum UK network required is 65 sites.
www.ukhfca.co.uk www.parliament.uk
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ITM PARTICIPATING IN GROWING EU
HYDROGEN INFRASTRUCTURE
EUROPEAN FLEET TREBLING
WITH 1,200 HYDROGEN
VEHICLES

commitment to hydrogen-fuelled road transport as a pan-European solution to the need
to have viable, competitive, alternatives to
fossil fuels.

Following upon the successful programme to
introduce the hydrogen infrastructure under
Hydrogen Mobility Europe (H2ME), ITM Power
is participating in the second stage, H2ME 2
which is funded by the Fuel Cells and Hydrogen Joint Undertaking (FCH JU). ITM will deploy three new dual pressure hydrogen refuelling stations to expand the national refuelling network in the UK.

REGIONAL ADVANCES

The European project office stated that an
ambitious multi-country, multi-partner project
will demonstrate that hydrogen can support
Europe’s future transport demands. The sixyear H2ME 2 project brings together 37 partners from across Europe. It will include the
deployment and operation of 1,230 fuel cell
vehicles, the addition of 20 extra hydrogenrefuelling stations (HRS) to the European network and will test the ability of electrolyserHRS to help balance the electrical grid. H2ME
2 has funding from the European Union Horizon 2020 programme.
The €100 million H2ME 2 project will significantly expand the European hydrogen
vehicles fleet and in so doing, aims to confirm
the technical and commercial readiness of
vehicles, fuelling stations and hydrogen
production techniques. The H2ME projects
demonstrate the breadth and depth of the

Speaking on behalf of the French H2Mobility
partners, Fabio Ferrari coordinator of the
French consortium and CEO of Symbio FCell,
said; “This second H2ME project will demonstrate the link between hydrogen production
and services to the energy networks. New
French hydrogen refuelling stations are currently planned in the Rhône-Alps Green Hydrogen Corridor, as well as in Bordeaux,
Nancy, Nantes and Paris. The project will result in a large deployment of utility vehicle
fleets. These fleets are made up of light vans,
small trucks, as well as a taxi fleet of 60 full
fuel cell powered vehicles in the Greater
Paris Area.”
Nikolas Iwan, coordinator for the German
activities under H2ME, added; “If fuel cell
cars are to become a well-established product and with them the use of hydrogen as a
fuel, the availability of infrastructure for refuelling is key. It is very important that infrastructure companies and car manufacturers
exchange information and focus their expertise around standardisation and network
planning. With the next phase of the programme, we are taking the next big step towards
a competitive hydrogen offer for
private customers.”
Anna Margret Korneliusdottir spokesperson
for the partners from Denmark, Iceland, Norway and Sweden, said “The commitment of
Scandinavian countries to harnessing renewable energy is well documented. Hydrogen
has a key role to play in this commitment. The
H2ME 2 project will further demonstrate the
reliability and environmental benefits of hydrogen and allowing transnational driving
within the region.”
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Patrice Pawiroredjo, speaking on behalf of
Dutch coalition partners, said; “The potential
for hydrogen to play a significant role in transitioning to renewable energy sources is now
recognised. We think electrolysis can provide
flexibility in our power grid and support hydrogen mobility. We will be working closely with
the Ministry of Infrastructure and Environment
to engage all relevant stakeholders in deploying hydrogen fuel cell vehicles and developing new hydrogen refuelling stations.”

LAUNCH IN THE UK
ITM Power officially launched its first public
access hydrogen refuelling station in London
at the National Physical Laboratory, Teddington. The station was opened to the public by
Transport Minister Andrew Jones MP and was
supported by the automotive companies
Hyundai, Toyota, Honda and Renault partner
Symbio FCell.

The station is the first of three UK stations to
be deployed as part of the pan European
HyFive project, which was funded by the
European Fuel Cell and Hydrogen Joint Undertaking (FCHJU) and the UK Government
Office of Low Emission Vehicles (OLEV).
Andrew Jones MP said: “We are committed
to making all cars and vans zero-emission by
2050, and hydrogen vehicles have a huge
role to play in delivering cleaner, greener
journeys. “The new refuelling station at Teddington is just one of 12 stations opening up
this year, backed by £5 million of government
funding that will make it easier for people to
switch to this exciting new technology.”
Delegates took part in a ‘ride and drive’ with
a range of fuel cell electric vehicles including
the Hyundai Ix35, the Toyota Mirai, and the

Honda FCX Clarity. Symbio FCell launched
the first of their 700 bar hydrogen fuel cell
range extender Kangoo vans. In the UK the
agent for Symbio FCell is Arcola Energy Ltd,
which provides technical and practical support to customers through their hydrogen
and fuel cell services. Fabio Ferrari, CEO,
Symbio FCell, said: “I am excited to launch
the new Kangoo 700 bar van at the opening
of ITM Power’s first refuelling station in London. The higher pressure 700 bar storage capability enables the vehicle to refill at any
European refuelling station and improve the
vehicle range. With ITM Power’s program to
extend the network of stations in and around
London, clean emission journeys by public
and private logistics organisations are now
possible. This solution is today a real pollutant
free alternative to the incumbent diesel powered vehicles, improving London air quality.”

GOOD ENERGY WITH ITM
ITM Power has signed a Memorandum of Understanding with Good Energy plc to explore
green electricity tariffs for hydrogen production at its refuelling stations across the UK. ITM
has a number of strategies for sourcing low
carbon electricity for the operation of its hydrogen refuelling stations, which includes
grid balancing to access renewable energy.
ITM Power and Good Energy will explore the
provision of renewable energy contracts and
direct coupling to renewable power generation. ITM CEO, Dr. Graham Cooley, said:
“Utilising surplus renewable energy lies at the
heart of the proposition for hydrogen as a
clean fuel. We look forward to exploring options for direct renewable energy contracts
through collaboration with Good Energy”
Juliet Davenport, Good Energy founder and
Chief Executive said: “At Good Energy we’re
proud to be working with ITM Power on this
cutting-edge technology which can play a
big part in the energy future of the world. The
opportunities to work with ITM power to see
how we can integrate the transport, heat
and electricity market are really exciting, and
we think we are a great fit to supply zero carbon renewable electricity for this inspiring
venture.”
www.itm-power.com
www.arcolaenergy.com
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NEWS
SCANIA AND ASKO TEST
HYDROGEN FUEL CELL
DISTRIBUTION TRUCKS
Asko, Norway’s largest convenience goods
wholesaler, is continuing its investment in sustainable transport services. The company will,
together with Scania, start testing trucks with
an electric powertrain. Electrical energy is
converted from hydrogen gas in fuel cells on
board the vehicles. The hydrogen gas will be
produced locally, using solar cells. The trucks
will run in distribution service with distances of
almost 500 km.
Nils-Gunnar Vågstedt, who is responsible for
the development of Scania’s hybridisation
and electrified vehicles said: “This very interesting project represents a unique opportunity to test fuel cell technology for conversion of energy to our electric powertrains in a
challenging customer operating environment. The conversion of hydrogen gas to
electrical energy on board trucks, which are
operated for longer distances will provide
valuable experience for Scania’s continued
development of electrified powertrains.”
Asko is one of Norway’s largest haulage
companies, with a fleet of 600 trucks in 13
different regional Companies. It is aiming to
achieve a climate-neutral business, where
distribution of goods will take place using
trucks, which run on renewable fuels and in
the longer term completely on electricity.
Experience from pilot testing of vehicles and
local hydrogen gas production will form the
basis for Asko’s decision on a continued investment in hydrogen gas propulsion. The
research project is partly financed by the
Norwegian government.
Scania will supply three distribution trucks with
a gross weight of 27 tonnes, where the internal combustion engine in the powertrain will
be replaced by an electric engine powered
by electricity from fuel cells and hydrogen
gas on board the vehicle. www.scania.com

LOCAL AIR POLLUTION AND
CLIMATE CHANGE
Fuel Cell Power finds It encouraging that the
UK Government now recognises that policies
should take into account emissions which
cause local air pollution, as well as those
which contribute to global warming. The Low
Carbon Vehicle Partnership is working to
ensure that policies tackle greenhouse gas
and local air pollution in tandem.
A report from the University of the West of
England presented at the Royal Geographical Society says that politicians prioritise road
safety and economic growth rather than improving air quality in cities. Pollution is estimated to shorten the lives of more than
50,000 people a year, which is far higher than
the number of deaths caused by traffic accidents. Prof Graham Parkhurst said that air
pollution is the grossest manifestation of a
failure of UK transport planning to take the
environmental impacts of transport choices
sufficiently into account.
Air pollution is currently estimated to cost up
to £20bn per year in the UK. Alan Andrews,
lawyer for ClientEarth, said: “An ambitious
and bold Clean Air Act is needed for the
whole country. It should phase out diesel
across the country and accelerate the shift
to zero emission transport.”
Engineers have been working for decades to
make clean energy available. Renewable
energy generates on-site clean power for
buildings, industry and transport, while electric vehicles powered by batteries or fuel cells
help to balance intermittent loads. Fuel cells
powered by natural gas or biofuels reduce
emissions of air pollutants as well as greenhouse gases.
The introduction of clean energy will help to
meet Government targets for cutting CO2
emissions. Many climate scientists believe
that a greater effort is needed to keep the
global temperature rise to 1.5°C, as suggested at the recent meeting in Paris.
The United Nations Development Programme
is supporting the work of the Climate
Vulnerable Forum in this respect.
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NISSAN PROTOTYPE SOLID OXIDE FUEL
CELL CAR POWERED BY ETHANOL
Nissan has revealed the world's first Solid
Oxide Fuel-Cell (SOFC)-powered prototype
vehicle that runs on bio-ethanol electric
power. Nissan president and CEO Carlos
Ghosn said: “The e-Bio Fuel-Cell offers ecofriendly transportation and creates opportunities for regional energy production…all the
while supporting the existing infrastructure. In
the future, the e-Bio Fuel-Cell will become
even more user-friendly. Ethanol-blended
water is easier and safer to handle than most
other fuels. Without the need to create new
infrastructure, it has great potential to drive
market growth.”
Nissan already sells the world’s highestvolume zero-emission car, the LEAF, and is
pioneering Intelligent Mobility systems that
will be deployed in a range of vehicles over
coming years. In this latest zero-emission development, the e-Bio Fuel-Cell prototype vehicle runs on 100% ethanol to charge a
24kWh battery that enables a cruising range
of more than 600km. Nissan will conduct further field tests on public roads in Brazil using
the prototype.
The powertrain is clean, highly efficient, easy
to supply, and it runs on 100-percent ethanol

or ethanol-blended water. Its carbon-neutral
emissions are as clean as the atmosphere,
which will be part of the natural carbon
cycle. Also, the e-Bio Fuel-Cell offers the brisk
acceleration and silent driving of an EV,
along with low-running costs, while boasting
the driving range of a gasoline-engine vehicle.
Bio-ethanol fuels are mainly sourced
from sugarcane and corn. These fuels are
widely available in countries in North and
South America, which feature widely established infrastructure. Due to the easy availability of ethanol and low combustibility of
ethanol-blended water, the system is not
heavily dependent or restricted by the existing charging infrastructure, making it easy to
introduce to the market. In the future, people
may only need to stop by small retail stores to
buy fuel off the shelf.
As it is a prototype vehicle, specifications are
subject to change, but the present specification for the Solid-Oxide Fuel Cell vehicle is:
Battery Capacity 24kWh; Energy Source Electricity and Ethanol; Tank Capacity 30L; SOFC
Output 5kW; and Driving Range 600km-plus.
http://newsroom.nissan-global.com
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BUILDING THE FUTURE NOW
LOW OR NEGATIVE
HYDROGEN COST
The Cygnus Atratus (Black Swan) Group is
setting up Collaborative Manufacturing
Enterprises (CMEs) in order to start the local
manufacture of alkaline fuel cells (AFC).
According to Prof A J Appleby, author of the
Fuel Cell Handbook, Cygnus Atratus has
achieved major technical breakthroughs
which will make cheaper fuel cells available
to communities around the world. The fuel
cells are best used with a source of waste
from domestic, farming, forestry or industrial
sources. The AFC is a direct user of hydrogen generated from gas derived from waste,
avoiding its cost of collection and disposal.
Given the low capital cost of the AFC developed by Cygnus Atratus, compared with
competing technologies, a low cost of electricity from hydrogen from waste will result.

During the past year, Cygnus Atratus has
been making further improvements to their
gasified anaerobic digester (GAD™) at their
French workshop. The company has designed new frames which are completely
original and proprietary. Prof P Hugh Middleton of Agder University in Norway is working
on an advanced design of the steam reformer which will be integrated into the gasifier. The GADTM system combines the energy
advantages of pyrolysis with the practical
utility of anaerobic digestion. The system operates with extremely low parasitic losses ensuring exemplary efficiency. Supporting the
production of hydrogen-rich gas is a water
shift reactor which will produce further hydrogen from the carbon content in the GAD TM
output gas. Reformation will produce 2.5
times the volume of feed biogas in additional
hydrogen for use in the ACETM fuel cell. Accordingly the total hydrogen value will exceed the energy value of the product gas
from the GADTM system, making the energy
efficiency considerably higher than other gas
production systems. GAD™ technology is
being evaluated with the advanced circulating electrolyte alkaline fuel cell, ACE™, which
is a unique system incorporating the most
advanced electro-chemistry, material technology and manufacturing processes.

LOCAL MANUFACTURE

Cygnus Atratus Gasified anaerobic digester

Following extensive testing of the combined
units, production of electricity and heat will
commence on site, utilising whatever waste is
to hand. The Collaborative Manufacturing
Enterprise (CME) works with community, municipal, commercial and industrial customers.
Each CME will be allocated a region with a
population of about 3 million and will build
up manufacturing of the fuel cells and
GAD™ systems to meet growing requirements for this emerging technology. The
complete system is modular and is appropriate for use in city centres or rural areas. It is
manufactured using advanced processes
including 3D mass production, commonly
found parts and low cost materials. Materials
will be refurbished and are 95% recyclable.
24

The by-products are heat, potable water,
sterile liquid fertilizer, charcoal for soil fertility,
nitrogen and pure carbon dioxide for agricultural and commercial uses. During the electro-chemical process, potable water is extracted from the ambient atmosphere so
that the system provides approximately six
litres of pure water for each kilowatt hour of
electricity generated, depending upon air
moisture. The system can be utilised around
the world with telematics managing digestate handling, transport, ph stability, temperature, product gas management, humidity control, gas transmission, reformation control and monitoring, fuel cell operation, water
control, and soil fertility management.

NO SUBSIDIES NEEDED
The system will be offered at below world average per kWh pricing as energy from waste
is low cost. Energy service agreements will be
available for ten year periods with full maintenance, repair and replacement guarantees. 25% equity will be retained in trust for
distribution of profits to the customers of the
CME service, social enterprises or charities.
The fuel cells can also work alongside wind
and solar energy and be powered by hydrogen obtained from these sources at times of
low demand. For the cost of providing the
first new nuclear power station at Hinkley
Point, all the UK nuclear energy could be replaced by gasified anaerobic digesters
linked to alkaline fuel cells, without charging
the public 92p/kWh or adding to nuclear
waste. Plastics are another pollutant of ecosystems, but these can be recycled to provide clean power by the GADTM system.

AGRICULTURE AND
FORESTRY
Agriculture is producing unsustainable and
rising quantities of waste that can provide
large amounts of energy to meet the needs
of rural communities and nearby conurbations. GADTM technology for the remediation
of agricultural waste is uncomplicated and
easy to construct and the gas is carbon neutral. Use of waste wood, shells, milled and
processed food waste are options that can

provide near term hydrogen supply. Animal
waste, such as poultry and swine waste are
equally valuable hydrogen sources. Agriculture is responsible for most of the ammonia
emissions which affect human health and
ecosystems at an estimated annual cost
across the EU of up to 320 billion euros.
Fuel cells do not emit ammonia, NOx, SOx or
particulate matter.

ZERO EMISSION TRANSPORT
Transport is a major source of air pollution
contributing to the early deaths of 40,000
people every year in the UK alone. Cygnus
Atratus and its predecessor ZeTek, have been
developing clean fuel cells for transport,
starting with the first zero emission taxi in London and a boat registered for public use. At
Cygnus Atratus, development of ethanol fuel
cells has resulted in very promising progress in
provision of a liquid fuel system that could
directly process ethanol or ammonia. This
would provide a cheap alternative to hydrogen fuel cells requiring pure hydrogen gas.
Cygnus Atratus has attained significant improvements of power output which make the
prospect of multi fuel powered alkaline fuel
cells more likely to find favour in mobile and
small scale applications. Equally, the avoidance of reforming to produce pure hydrogen
reduces cost. So far, fuel cell powered vehicles have suffered from cost and the need to
use on board compressed hydrogen or internal reformers. Direct methanol fuel cells have
suffered from poor lifetimes and low power
output. The work undertaken by Cygnus Atratus shows no such degradation while providing high power efficiency. This opens up the
possibility of new mobile applications.
The ACE™ is capable of powering larger vehicles, so a proposal was made to the UK
Government for a tram powered by waste
aluminium. In addition to the benefits of high
efficiency and zero emissions, there would be
no visually intrusive overhead cables. Although the local council and a manufacturer
were involved, there was no large partner
and the Government could not see a market
for this zero emission tram.
info@cygnusatratusgroup.com
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SFC ENERGY SUPPLYING HUNDREDS OF
FUEL CELLS TO SINGAPORE
SFC Energy has had an order for hundreds of
fuel cells from Oneberry Technologies Pte Ltd
in Singapore. The EFOY Pro Fuel cells will be
used to provide reliable off grid power for
security and surveillance equipment.
The
efficient,
environmentally
friendly EFOY Pro
fuel cells are well
established
in
Singapore.
They power offgrid equipment
ensuring
the
integrity of infrastructure and environmental
needs, such as
flood
watch
warning systems
in
Singapore’s
underground
canals, or solutions for waste
water
quality
monitoring.

The contract builds on the success of five
years of extensive business development of
SFC Energy and Oneberry Technologies in
Singapore. In the framework of the contract
SFC Energy will deliver EFOY Pro fuel cells and
EFOY fuel cartridges to Singapore.

Some of the fuel cells will be hybridized with a
solar module in a weatherproof system by
Oneberry Technologies.
Ken Pereira, CEO of Oneberry Technologies
said “Our clients demand superior surveillance technology and flawless operation,
and we select components to fulfill and secure their demand accordingly. This includes
the vital energy source. The EFOY Pro fuel
cell is not only a very eco-friendly power generator, but also an extremely reliable one: It
provides power at any time and in any
weather to critical infrastructure and environmental equipment to ensure 24/7 system
readiness. In hybrid operation with the solar
module the fuel cell covers the module’s
power gap in bad weather and at night.
Thus, we can offer our customers highly flexible solutions that ensure full system functionality in any weather, while at the same time
saving significant amounts of operating cost
and service effort.”
“After the success story of our EFOY Pro fuel
cells in Japan, this order is another important
milestone in our expansion into the Asian
markets, where we see tremendous business
opportunities”, says Dr. Peter Podesser, CEO
of SFC Energy. “Our clean, sustainable and
silent products are fast becoming the power
source of choice for ensuring off-grid power
availability to state and civilian security & surveillance equipment all across Asia. No competitive technology can deliver the same
high degree of reliability and autonomy.”
Additional information on the EFOY Pro fuel
cell and on SFC Energy’s off-grid power portfolio for security & surveillance, oil & gas,
wind, traffic management, environmental
and telecommunications applications is
available at:
www.efoy-pro.com

www.sfc.com
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NEWS
NEW GUIDES FROM FUEL
CELL AND HYDROGEN
ENERGY ASSOCIATION
The Fuel Cell and Hydrogen Energy Association (FCHEA) has issued two new resources.
The Member Product Guide highlights the
range of commercially available products,
covering the entire fuel cell and hydrogen
supply chain – from components to complete fuel cell systems and fuel cell vehicles,
as well as the hydrogen generation, delivery
and storage technologies.
The Member and Media Guide shows the
scope of FCHEA members and the broad
range of products available in the market
today. The new publications can be
downloaded from FCHEA’s website at :
http://www.fchea.org/media-kit

CERES TO DEMONSTRATE
ITS SOFC FOR ELECTRIC
VEHICLE RANGE EXTENDER
Ceres Power Holdings has now finalised all
agreements to begin its new relationship with
Nissan Motor Manufacturing (UK) Ltd and MSolv, as part of the funding arrangement
from Innovate UK and The Office for Low
Emission Vehicles (“OLEV”) as announced
earlier this year.
Ceres Power is the leader of this consortium,
with Nissan and M-Solv, aimed at developing
a compact, on-board solid oxide fuel cell
(“SOFC”) stack for range extension of electric
vehicles. The SOFC stack is based on Ceres
Power’s unique SteelCell technology, which is
able to work with a variety of high efficiency
fuel types (including biofuels) applicable to
the automotive sector. This offers a potential
path to significantly accelerate the take up
of electric vehicles, reducing CO2 and other
emissions, and making significant progress
towards the UK’s low carbon energy targets.
Phil Caldwell, Ceres Power’s Chief Executive

Officer said: “We are delighted to be working with Nissan and M-Solv to enable an allelectric vehicle with a longer range and
shorter refuelling time and to help cut vehicle
emissions globally. In addition, this project
broadens the applications for Ceres Power's
SteelCell into the automotive industry as well
as using alternative fuels such as biofuels.”
www.cerespower.com

H21 LEEDS CITY GATE
REPORT
The proposal by Northern Gas Networks
(NGN) to change from burning natural gas
for heating and cooking to the steam reformation of gas to hydrogen in order to meet
the UK’s carbon reduction targets is to be
welcomed. The H21 Leeds City Gate project
was referred to in the previous issue of Fuel
Cell Power. If successful it will be followed up
by a programme to provide hydrogen for the
whole of Leeds and in the longer term for the
UK as a whole.
Natural gas (predominantly methane) is the
lowest carbon dioxide emitter per unit of energy of any fossil fuel, but it produces about
180 gm/kWh CO₂ equivalent whereas hydrogen emits zero (at the point of use). The
change over from natural gas to hydrogen
has the potential to provide a very deep
carbon emission reduction.
The true carbon footprint of hydrogen depends on its source. For example, using electricity from the present grid, electrolysis has
very high emissions whereas hydrogen made
from stripping the carbon atom from natural
gas has about 50 gm/kWh CO₂ equivalent
including indirect emissions, a large reduction
over the existing unabated natural gas fuel.
Carbon capture and storage (CCS) will be
required to safely remove the carbon dioxide
emissions.
Northern Gas Networks (NGN)
does not consider that there will be sufficient
renewable energy available in the near term.
For gas distribution, iron mains are already
being replaced by polyethylene pipes, which
are considered to be suitable for transporting 100% hydrogen.
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The H21 Leeds City Gate Project has shown
that the conversion of the UK gas distribution
network to hydrogen would rnake a dramatic reduction in UK carbon dioxide emissions with circa 73% reduction from heat. The
hydrogen could provide feedstock for automotive use and via fuel cell combined heat
and power open up the opportunity for an
alternative to centralised power generation.
The use of hydrogen storage addresses the
problem of inter-seasonal storage, so that
production can be at a relatively constant
rate throughout the year.
Fuel Cell Power recommends that a more
efficient approach would be to utilise fuel
cells providing both electricity and heat
onsite.
This should be accompanied by

EVENTS

5th—6th October 2016
California Hydrogen and Fuel Cell Summit
Sacramento, California.
www.californiahydrogensummit.com
14th March 2017
13th International Conference on Hydrogen
and Fuel Cells. Hydrogen and Fuel Cells into
the Mainstream. The Conference, Exhibition
and Partnering Event will be held in
Birmingham, UK.
www.climate-change-solutions.co.uk

improving the energy efficiency of our buildings which would substantially cut the need
for domestic heat.
More local generation of hydrogen could be
achieved if, in addition to solar power, the
development of small scale wind energy collectors was properly trialled in order to meet
high winter demands from renewable
sources. If fuel cells are used with natural gas,
electrochemical conversion separates the
carbon dioxide emissions which can be utilised locally.
Large amounts of hydrogen
can also be obtained from organic waste to
power fuel cells, which are generating electricity and heat at up to 90% efficiency.
www.northerngasnetworks.co.uk

24th—28th April 2017
Group Exhibit Hydrogen + Fuel Cells
Hannover Fair, Germany. Includes Europe’s
largest hydrogen, fuel cells and battery
exhibition.
www.h2fc-fair.com
3rd—6th July 2018
13th European SOFC and SOE Forum
Conference and exhibition.
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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