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Fuel cells operate alongside other technologies in the diverse energy systems which are
coming into place. They save energy and
reduce emissions from fossil fuels and biofuels. They can also be used to balance
intermittent loads from renewable energy.
Doosan America’s PureCell® model 400 fuel
cell and a 50 kW solar photovoltaic array will
provide clean, efficient energy at The Octagon – an apartment complex on Roosevelt
Island, New York. This has become a nationally recognized model for green building.
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DOOSAN FUEL CELL AMERICA ESTABLISHES
HEADQUARTERS IN CONNECTICUT
Following its acquisition of ClearEdge Power,
Doosan Corporation, a $21-billion Koreabased industrial company that employs
43,000 worldwide, has formed Doosan Fuel
Cell America, Inc. (Doosan FC). This follows
Doosan’s merger with another fuel cell company, Korea-based Fuel Cell Power, and the
formation of the Doosan Fuel Cell Group.

DISTRIBUTED
GENERATION
MARKET GROWING AT OVER
30% PER YEAR
Fuel cells convert hydrogen into electricity
while creating virtually no emissions. This
clean energy technology has been deployed in buildings, utility grids, cell towers,
forklifts and passenger vehicles but is only
now realizing significant growth. Doosan FC
will focus on the $1.7-billion stationary fuel cell
market that provides energy for residential
and commercial building applications and is
growing at a rate of 30% or more per year.
According to Group CEO, Jeff Chung,
Doosan Fuel Cell America is positioned to
become the number one global fuel cell
provider within the next ten years. “Fuel cells
are the future of distributed energy and we
view this still-burgeoning industry as a catalyst
for growth throughout Doosan Corporation,”
said Chung, who is a Harvard graduate and
former McKinsey & Company consultant.

He headed corporate strategy with Doosan
Heavy Industries prior to assuming the role as
head of the fuel cell group. “The technology
we’ve added with the acquisition of ClearEdge Power and formation of Doosan FC has
been refined over 50 years of continued research and development and represents the
most dependable fuel cell technology in the
market” he added. To date, the PureCell®
fleet has over 10 million hours of operational
experience with installations in 19 countries
on six continents. The new subsidiary situated
in South Windsor, just outside of Hartford, will
focus primarily on the 400-kilowatt stationary
fuel cell systems that ClearEdge Power acquired from UTC Power. Chung will drive the
Doosan fuel cell operations in the U.S. and
Korea from the Connecticut facility.
“Our customers and suppliers can be confident their relationship with Doosan Fuel Cell
America, Inc. is backed by one of the oldest
and largest industrial corporations in Korea,”
said Kent McCord, director of market strategy for Doosan FC. “This unparalleled
breadth of experience and technological
know-how will form the foundation for working with our current clients as well as for our
expansion throughout the next decade.”
Doosan Corporation, founded in 1896 and
based in Seoul, South Korea, is a global
leader in infrastructure support and power
generation equipment. The Group is specialized in power generation, seawater desalination, heavy machinery and construction
equipment, construction and engineering,
and advanced machinery.
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HISTORIC
LANDMARK TO
BE POWERED BY
FUEL CELL
Doosan Fuel Cell America
and Becker + Becker, a
sustainable development
architectural firm, have
announced that a Doosan
clean-energy fuel cell was
installed at the former Hartford National Bank building
In downtown Hartford.
The mid-century modern tower is being converted into a green mixed-use apartment
community by Becker + Becker. Bruce
Becker, founder of Becker + Becker said:
“This is the third apartment building where
we’ve utilized a PureCell® Model 400 fuel cell
solution to create electricity and heat, which
is a much cleaner, more energy-efficient alternative to conventional use of fossil fuels –
eliminating over 99% of particulate pollution
and significantly reducing the project’s carbon footprint. We take a holistic approach in
our design to leverage all facets of energy
savings, which is the reason Doosan, whose
fuel cell solutions have supplied more than 11
million hours of secure, continuous power, is
the logical choice for this project.”
The building will be downtown Hartford’s largest apartment building and the first tenants
are expected to move in this spring. It will
also include six retail shops, a gym, club
room, library and 250-car parking garage.

The Doosan PureCell® Model 400, is scheduled to begin powering the building later this
year, which will help the project reach the
LEED platinum certification, the highest level
awarded by the US Green Building Council
for Leadership in Energy and Environmental
Design.
“Becker + Becker is recognized for undertaking projects that are social and environmental game-changers,” says Kent McCord,
director of market strategy for Doosan. “They
transform urban sites to enrich and revitalize
communities, which includes taking a longterm look at their return on energy investment
and Doosan is proud to be part of that equation. Low-cost, high-performance fuel cell
systems are generating electrical power quietly and without pollution at more and more
commercial buildings across America, and
forward-thinking companies like Becker +
Becker are helping to lead this evolution.”
www.doosanfuelcellamerica.com
Cox Communications has
installed four PureCell systems which enable them
to benefit their customers
and their communities.
As the prices of materials
and fossil fuels fluctuate
abruptly and continue to
rise in the future, they are
embracing a technology
that positively impacts
their operating costs.
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CERES POWER SCALES UP MANUFACTURE
CERES AND DEK ACCELERATE AGREEMENT WITH
FUEL CELL MANUFACTURING
JAPANESE COMPANY
Ceres Power and DEK Solar, the UK-based
global provider of screen printing equipment
and processes, have been awarded £0.7 million from the UK’s Innovation Agency, the
Technology Strategy Board.
DEK’s latest
high-speed photovoltaic manufacturing
processes will be combined with Ceres existing manufacturing capability to scale up its
low cost Steel Cell production in response to
growing market opportunities. Until now the
high cost of fuel cell technology has restricted widespread adoption, The unique
Ceres Steel Cell is one of the most cost effective and robust fuel cell technologies developed, using the existing gas infrastructure to
generate power at the point of use. DEK Solar provides next-generation technologies
and process support to solar cell manufacturers, with solutions that include modular metallization platforms, precision screens and
materials applications for photovoltaic substrate production.

Following a successful period of extensive
testing both in the UK and Japan during the
past year, Ceres Power Holdings has signed a
next stage Joint Development Agreement
with a leading global Japanese power
systems company.

Phil Caldwell, CEO of Ceres Power, commented: “We are very pleased to be working
with global industry leader DEK to scale up
our manufacturing capabilities in response to
the growing commercial demand for this
technology. Our unique Steel Cell technology can be mass manufactured using conventional materials and established processes from the PV industry and provides the
step change in cost that fuel cells need for
widespread adoption.” Brian Lau, Director of
DEK Solar added: “DEK Solar has been committed to the development of alternative energy solutions for decades, dating back to
our first fuel cell endeavour in 2000 and extending today to our leadership position in
solar cell metallization. Adapting DEK Solar’s
award winning printing solutions to provide
lower cost fuel cells through highly efficient
manufacturing processes, we are confident
that the Ceres Power solution will help proliferate the use of fuel cell technology around
the world.”

Phil Caldwell commented: "Japan is the
leading market for fuel cell products and entering into this next stage, following rigorous
testing in Japan with one of the world’s leading engineering companies, is further validation of the Ceres Steel Cell technology. The
Steel Cell offers a step change reduction in
cost and cycleability over the fuel cell technology used in the Japanese market today,
making widespread commercialisation of this
type of technology possible. Building strong
relationships in Japan takes time due to the
rigour of the engineering testing processes
but I am delighted to have deepened our
relationship with such a household name,
and I am greatly encouraged by the high
level of commercial interest we now have in
Japan in a relatively short space of time
since opening our Kyoto office earlier this
year.”
www.cerespower.com

The non-exclusive agreement will enable the
companies to combine their respective engineering and R&D expertise to produce a
jointly developed Steel Cell SOFC stack using
the cost-effective and robust Ceres Steel Cell
technology. The Ceres Steel Cell is manufactured using standard processes and conventional materials so it can be mass produced
at an affordable price for domestic and business use. The stacks will be supplied from Ceres manufacturing facility in the UK, followed
by system level testing in Japan. In parallel to
the testing the two companies will explore
the potential business opportunities for both
residential applications and generators.
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PLUG POWER’S GENKEY NOW AVAILABLE
FOR STATIONARY FUEL CELL MARKET
Plug Power has acquired the Spokane Corporation, adding valuable fuel cell stack
technology and a stationary power fuel cell
product to its portfolio. The ReliOn name will
represent the product brand of Plug Power’s
stationary power product line, which is designed for the backup and grid-support
power requirements of the telecommunications, transportation, utility and government
sectors. For applications from under 50W to
20kW, Plug Power’s ReliOn solution replaces
the majority of backup batteries and reduces
the need for backup generators.

MANAGING SMALL SCALE
HYDROGEN INSTALLATIONS
GenKey combines the ReliOn fuel cells with
GenFuel fueling and infrastructure and GenCare ongoing customer support. The availability of GenKey removes the significant hurdle of extensive project management of multiple vendors to adopt hydrogen fuel in these
markets.
The ReliOn system is currently sold to customers in the United States, Europe, South America, Australia, Africa and Asia. National and
international sales of the Plug Power ReliOn
product will continue to be made out of the
Spokane, WA, office. Utilizing its proprietary
dispensers, Plug Power ensures a perfect integration of their fueling system with the
GenDrive products.

PLUG POWER CONFIRMS
CONTRACT WITH
SOUTHERNLINC WIRELESS
Plug Power has executed a multi-year contract with SouthernLINC Wireless, a whollyowned subsidiary of Southern Company, for
its ReliOn integrated fuel cell solution and
GenFuel hydrogen services. The ReliOn prod-

uct was successfully demonstrated with
Southern Company prior to being awarded
the contract. Plug Power will provide ReliOn
integrated backup power fuel cell solutions
to SouthernLINC Wireless for use in its wireless
network, which supports Southern Company’s communication needs and provides
a wireless communications network for customers. Southern Company is an Atlantabased energy company serving 4.4 million
customers in the Southeastern United States.

UP TO 500 NEW LTE SITES
SouthernLINC Wireless anticipates deploying
as many as 500 new 4G LTE (Long-Term Evolution) sites for wireless communication utilizing
the Plugpower ReliOn integrated solution.
This will include fuel cell systems and bulk refillable hydrogen storage, DC plant rectifiers
and distribution, battery technology and
space for radio equipment, in an environmentally-hardened outdoor cabinet.
Plug Power’s ReliOn hydrogen fuel cell-based
backup power system supplements batteries
and replaces diesel-fuel generators used for
backup power applications. The integrated
system provides a complete communications
equipment shelter and a highly reliable,
clean, cost-effective grid and backup power
system for 24/7 operations. The system enables rapid deployment, requires minimal
space, is clean and quiet to operate and has
a very low carbon footprint.
“Plug Power looks forward to working with the
SouthernLINC Wireless team in the coming
years to provide a robust ReliOn powered
wireless communications network at approximately 500 new sites,” said Andy Marsh, CEO
at Plug Power. “In turn, SouthernLINC will be
well equipped to deliver reliable power and
communications to customers no matter
what weather challenges come their way.”
www.plugpower.com
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CERAMIC FUEL CELLS FOR THE EUROPEAN
SMART GRID
Ceramic Fuel Cells Ltd (CFU) is a leading developer of generators that use fuel cell technology to convert natural gas into electricity
and heat for homes and other buildings. It
can be utilised on site to balance the electrical load from intermittent supplies of renewable energy.
CFU achieved an important technical and
commercial milestone in September when its
service partner, Eneco, commissioned a
BlueGEN unit in the Netherlands, representing
the 500th unit in the installed and commissioned fleet of systems based on the Company’s world leading SOFC technology. The
fleet has also passed the milestone of 5 million accumulated operating hours with demonstrated high levels of reliability and availability.

VIRTUAL POWER PLANT’S (VPP)
ROLE IN SMART GRID
The 500th unit is one of the 45 BlueGEN systems that were sold into the first stage of a
virtual power plant (VPP) project on the island of Ameland, in the Netherlands. Virtual
power plants are a cluster of distributed generation installations, stores and load-shifting
consumers, collectively run and marketed by
a central control entity. They play a key role
in the smart grids concept and the move towards alternative sources of energy, as they

ensure improved integration of the renewable energy generation into the grids and
the energy market. This is currently one of
the largest VPP projects in Europe utilising micro-generation products based on fuel cell
technology, and involves a number of project partners, including the leading Dutch
gas company, GasTerra.

USERS PAY FOR ELECTRICITY
AND HOT WATER
Ceramic Fuel Cells has announced the commencement of the first fully funded BlueGEN
programme, where its BlueGEN unit is installed at no cost to the end user. The conditions that were required to be met for iPower
to draw down funds from a third party funder
have now been fulfilled and CFU has received the £350,000 deposit. The first installation under the iPower contract is expected to
take place early in 2015 and under the terms
of the agreement, 55 units are to be installed
by the end of June with the remainder by the
end of September.
The 100kW fleet will be installed primarily in
public sector buildings. End users pay for the
costs of gas and maintenance and receive
the benefits of the electricity generated by
the BlueGEN units and the heat which is recovered for hot water.

BlueGEN is the world’s most efficient
small-scale generator. Producing
electricity 24/7, all year round, It
makes 13,000 kWh per annum
which is double the demand of the
average Australian home and
saves up to 14.5 tonnes of C02 per
year. Total efficiency is up to 85%
when heat is utilised, producing
1.5kW electricity and 0.6kW heat
from 2.5 kW natural gas.
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EUROPEAN
MARKET ALONE GERMANY INCREASES FUNDING
0VER 100 MILLION
FOR SMALL SCALE HIGHLY
EFFICIENT CHP UNITS
Every household connected to the gas grid is
part of the potential market for CFU’s technology. In Europe alone this is 112 million. In
this context, the achievement of an installed
fleet of 500 systems and 5 million accumulated operating hours is significant for the
Company. According to available industry
information this makes CFU the first fuel cell
company outside Japan to achieve this
number of micro CHP (mCHP) installations
and accumulated operating hours. This applies in the initial core markets in Europe. The
experience gained from the growing fleet of
commercially operating systems installed at
customer sites has provided an acceleration
of product / technology improvements and
a clear strategy for CFU’s cost reduction programmes. It has allowed CFU to identify and
address challenges of the route to market
and led to improved brand recognition of
Ceramic Fuels Cells and BlueGEN. The Company has gained extensive experience and
insights about how to adjust its marketing
and sales strategy in the emerging markets
for distributed micro-generation.

MANUFACTURING SCALE UP
CFU’s fuel cell stack sintering productivity has
been transformed from a single to a multiphase process with production yields greater
than 99%. Current capacity is 1,700 per year
and the planning for scale up to 5,000 per
year has been completed.

Ceramic Fuel Cells Limited (CFU) advises that
the German Federal Ministry for the Environment has issued an updated framework for
the funding of microCHP systems. The updated framework provides a higher base
funding for smaller units and additional incentives for highly efficient systems, such as
CFU’s BlueGEN. The German Minister for the
Environment, Barbara Hendricks, said that
microCHP systems’ contributions to climate
protection are substantial due to their high
level of fuel efficiency and flexibility. Highly
efficient systems, particularly those with high
electrical efficiency, will receive additional
funding of up to 85% of the base funding.
Under the revised framework, a BlueGEN unit
in Germany could attract €3,792 in Federal
funding, which is a significant increase from
the previous Federal funding of €1,567. This
Federal funding programme can also be
combined with incentives from other Federal
or State programmes and/or locally available incentives from councils or utilities. The
maximum total funding has now been set at
three times the Federal microCHP funding. A
BlueGEN customer can therefore receive up
to €11,376, subject to availability of additional incentives.
CFU welcomes the updated framework as
the additional incentives for high electrical
efficiency units indicate that products, such
as CFU’s BlueGEN, support the strategy of the
German Ministry for the Environment. This
funding programme provides an opportunity
for CFU to sell its BlueGEN units into those German States that do not currently offer a specific funding programme.
Ceramic Fuel Cells has appointed voluntary
administrators, Ernst & Young Australia. Fuel
Cell Power believes that more long term
investment is needed for such important
innovative technologies. www.cfcl.com.au
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INTELLIGENT ENERGY MEETING
INTERNATIONAL DEMANDS FOR RELIABLE
CLEAN ENERGY
UK LAUNCH OF MINIATURISED
HYDROGEN FUEL CELLS
Intelligent Energy has announced the UK retail launch of Upp™, the next generation of
award winning fuel cell technology from Intelligent Energy. The company is breaking
new boundaries by miniaturising hydrogen
fuel cells that can deliver instant energy to
USB-compatible devices, anytime, anywhere.
The Upp is now available at Apple Stores
across the UK and can also be ordered from
the Upp website: BeUpp.com . The starter
pack, consisting of an Upp fuel cell and Upp
Cartridge, has a recommended retail price
of £149. Once the reusable cartridge is
empty, a customer simply exchanges it for a
replacement cartridge (RRP of £5.95). A
spare cartridge including fuel can be purchased for (RRP) £49.95.
The hydrogen fuel cell delivers power to USBcompatible smartphones, wearable technology such as fitness bands, portable speakers,
e-readers, gaming devices and digital cameras. Upp powers devices at the same speed
as plugging into a wall socket. Also flight
friendly, Upp is the perfect portable travel
companion to stay powered up and connected while in the air.
A full Upp Cartridge powering a smartphone
can typically deliver one week’s worth of
power. On average, that means 900 additional hours of standby or 32 hours of call
time, 26 hours of video or alternatively an extra 40 hours of web browsing. Upp also
comes with a companion app providing
users with customer support access.
Dr. Henri Winand, Intelligent Energy’s Chief
Executive Officer, said: “Upp represents the
start of the next generation of energy

devices, a signal to the portable electronics
market that customers are ready to adopt
transformative technologies. Consumers
want energy independence as the demand
and
reliance
on
portable
devices
accelerates.”

IT’S A DODDLE!
Parcel exchange hub, Doddle, is the latest
company to join an expanding nationwide
network of Cartridge Exchange points for
Upp™- the portable hydrogen fuel cell
power solution. Doddle has 24 shops sited in
and around train stations and high footfall
hubs across the UK providing a unique network of convenient locations to collect, return and send parcels. The network is scheduled to expand to at least 250 shops over the
next three years. Doddle is currently the only
parcel ‘pick up’ and ‘drop off’ service available to retailers, e-tailers, shippers and carriers. Consumers can combine multiple collections and returns at a time that coincides with
a daily or pre-planned journey, making it
even more convenient to exchange their
Upp Cartridge as and when it suits their
schedule.
Doddle’s CEO Tim Robinson, said: “We are
thrilled to partner with Intelligent Energy to
extend its network of Upp Cartridge Exchange points. As a business with technology
and innovation at our heart, Doddle is a big
admirer of Intelligent Energy’s pioneering
spirit. Similar to Intelligent Energy, Doddle is
conscious of helping to reduce the environmental impact made by our industry – a feature that turns home delivery into hub delivery at commuter stations. Through our new
partnership and the provision of Upp’s hydrogen fuel cells, we are delighted to offer our
customers yet another way to reduce their
carbon footprint on their commute.”
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FUEL CELLS FOR INDIAN
TELECOM TOWERS
The latest generation of hydrogen fuel cell
power units, developed by Intelligent Energy
in the UK, has been successfully operated at
a mobile telecom tower site in India. This is
the first phase of a commercial roll out of fuel
cell units which will, over time, power a portfolio of telecom towers where Intelligent Energy’s subsidiary, Essential Energy India, is providing power management services.
The fuel cell unit was installed at a telecom
tower, owned and operated by Ascend Telecom, in Uttar Pradesh West, a challenge due
to its remote location and regular grid power
outages. The Indian telecom infrastructure
owner and service provider already uses Essential Energy’s energy management services at a number of sites currently powered
by diesel generators and batteries when the
power grid is down. Following this phase, over
time Essential Energy expects a majority of
telecom tower sites within its estate to be capable of the transition from traditional power
supplies to hydrogen fuel cell based solutions.
Essential Energy currently has more than
10,000 towers under contract since it began
acquiring customers in 2014, representing a
100MW installed power estate and equivalent to annualised revenues of circa $75.8m.
The wholly owned operating business of Intelligent Energy expects to target, in the medium term, a market share of the Indian telecom tower segment which translates to a
revenue opportunity of circa $1bn per
annum.

Consistent power supply is crucial to a country whose mobile phone users are more than
935 million and where telecom towers are
currently numbered more than 400,000 and
are estimated to increase significantly over
the coming years.
Sushil Kumar Chaturvedi, Director and CEO of
Ascend Telecom, said: “As a forward thinking
tower operator, we are committed to utilising
the latest and best technologies to improve
our services. Our partnership with Essential
Energy is already producing significant benefits at a number of our field telecom sites.
With the introduction of their innovative
power management processes, even on legacy power equipment, power availability has
increased while operating costs have been
optimised. In a country where power outages
at mobile base stations are commonplace,
this means many more people across India
remain connected.”
Peter Brown, Essential Energy’s Managing Director, added: “The initial results show that
our power management system delivers vast
improvements on reliability and a reduction
in operating costs. Currently, with power outages so numerous in India, diesel generators
remain the main back up power source. As a
fuel, diesel is costly, inefficient and emits high
levels of CO2 as well as harmful carcinogenic
particulate emissions. However, as we convert more telecom towers to hydrogen powered fuel cells, we will be delivering a scalable, reliable and clean power solution
which is more efficient to operate and
reduces running costs even further.”

REDUCING RUNNING COSTS
Despite recent halving of wholesale oil prices,
hydrogen fuel cell installations across a majority of telecom tower sites will still offer a
more economical power supply than traditional diesel generators, representing a significant potential cost saving for customers.
Data taken from telecom sites reveals that
over a six month period to December 2014,
Essential Energy has improved site power
availability significantly while reducing fuel
usage by 18%.
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IS CENTRALISED POWER
GENERATION BECOMING
OUTDATED?

According to Dr Henri Winand, CEO of Intelligent Energy, the business case for distributed
power is growing as the needs of modern
society diversify; power consumption is increasing with the proliferation of smart devices in this always-on connected era. In addition, countries in the developing world require targeted power to support their rapid
economic growth. Traditionally, economies
have relied on a mix of fossil fuels and have
added renewable energy sources into the
mix as appropriate.
A report from The Financial Times indicated
an uplift in businesses and homes in the US
that produce their own power. Spurred on by
falling costs and government incentives, this
significant change in energy provision and
storage favours a distributed power approach that signals a shift away from the traditional reliance on power from big utilities
and the grid to using solar, wind and other
sources to generate their own power. As this
approach grows globally, it could put the
centralised power generation business model
at risk of becoming outdated. Global energy
companies are beginning to recognise this
change and some are restructuring their businesses to better incorporate renewables to
offer a more complete energy mix in order to
become more efficient. However, the
amount of power generated by renewable
sources is intermittent; renewable energy remains heavily reliant on the weather as its
source. The knock on impact is that energy

storage has begun to play a more important
role in helping to overcome fluctuations
caused by increased renewable energy generation. To overcome these fluctuations in
supply, generated electricity would ideally
be used directly or stored for use when demand is high. The use of hydrogen as a storage solution offers a very viable and practical option.
The International Energy Agency estimated
US $48 trillion in investment is needed to meet
the energy demands of the world’s growing
population. Hydrogen can play an important
part in the energy mix as it provides an alternative and abundant energy, and critically,
bulk energy storage at gigawatt hour (GWh)
level. Modular fuel cell systems, such as those
developed by Intelligent Energy, turn hydrogen into energy and a lot of small power
modules can scale up rapidly to provide efficient power for a wide range of consumption
needs and demands, from consumer electronics devices to distributed power.
Dr Winand said: “The power generation landscape transformation is rapid and profound;
it is a vast global market inhabited by often
slow moving and inefficient incumbents.
E.ON’s CEO nailed it in his recent interview in
the Financial Times when he said that it is
technology, not merely regulations, which is
fundamentally transforming the power generation landscape into what is a much more
distributed power generation world. Much
like the gold rush a century ago, the smart
money was invested in people who made
the spades, those who had the 'enabling
technologies'. That’s what we have at Intelligent Energy, key enabling technologies with
our differentiated, proven and versatile fuel
cell technology. That's how Intelligent Energy
has already grown a new distributed power
and generation division from a standstill to a
portfolio of more than 100MW of high value
distributed power assets under contract in
but a few months in India in the telecom
market. We're transforming this power estate
over time with our technology. We have also
launched our new small, highly distributed
power generation consumer electronics
product named Upp™. This is only the start.”
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UPP NAMED 2015
CES INNOVATION AWARDS
HONOREE
Intelligent Energy’s hydrogen fuel cell portable power solution, Upp™, has been named
a 2015 CES Innovation Awards Honoree. The
CES Innovation Awards are sponsored by the
Consumer Electronics Association, the global
gathering place for all who thrive on the business of consumer technology. Entries are
evaluated on their engineering, aesthetic
and design qualities; intended use/function
and user value; how the design and innovation of the product directly compares to
other products in the marketplace; and
unique/novel features present. Products chosen as CES Innovation Honorees reflect innovative design and engineering in some of the
most cutting edge technology products and
services coming to market.

BENEFITS FOR AFRICA
Attendees at the Congress and Exhibition
AfricaCom in Cape Town were given a
demonstration of the hydrogen fuel cell portable power product, Upp™. They discussed
the benefits of Intelligent Energy’s power
generation and management solutions for
off-grid, decentralised power applications. By
using innovative fuel cell technology that removes the need for batteries and generators
operating on diesel, these solutions provide a
cleaner, efficient and cost effective source
of power.

MINI POWER STATIONS COULD
TRANSFORM UK POWER MARKET
According to an industry report by energy
analysts Ecuity, millions of mini power stations
could transform the UK power market. Ecuity
estimates smart power units are suitable for
90% of UK households and small businesses,
totalling around 22 million properties. SSE and
the Scottish Investment Bank are backing
plans by Intelligent Energy’s new company,
IE-CHP, to change the way domestic energy
is made and used.

IE-CHP has raised £800,000 to further develop
its prototype smart power units, or ‘mini
power stations’. Technical Director, Mark Bugler, said: “IE-CHP’s smart power technology
is different in that it works with existing boilers
which makes it much easier to install in people’s homes than was possible with earlier
approaches, and opens up a potentially
enormous UK market.”
According to Ecuity, the widespread roll-out
of 5 million fuel cell smart power units across
the UK by 2030 would generate annual energy bill savings of £1,000 for 5 million consumers; generate gas savings equal to about
7% of total UK gas imports; and introduce 5
gigawatts (GW) of new flexible distributed
capacity into the energy system. It would
turn consumers into producers of affordable
energy, and release energy firms from the
need to build and maintain costly new
power stations and electricity power lines. It
would be equal to around 14 major new gas
power generation units. At present, much of
the heat generated by traditional power stations is a by-product of electricity generation
and is lost to the atmosphere up huge cooling towers.
Further broadening its potential commercial
appeal, IE-CHP’s approach can work with a
wide range of fuel cell technologies as required by different applications and also has
the potential to operate with other technologies. In addition to benefiting from Intelligent
Energy’s proprietary fuel cell technology, IECHP is seeking additional fuel cell and other
partners to deliver multiple offerings to the
new Smart Power world. Derrick Allan, Head
of Ventures and Development at SSE, said:
“The energy efficiency and network benefits
the smart power units provide will bring benefits to both consumers and suppliers alike.”
The idea has already taken hold overseas:
more than 80,000 smart power units have
been installed in Japan as part of a strategic
objective to introduce 5.3 million units by
2030.
www.ecuity.com
www.intelligent-energy.com
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EFOY GO!
PORTABLE POWER FOR
OUTDOOR ACTIVITIES
SFC Energy has introduced a completely
new, innovative mobile socket for leisure and
outdoor activities: EFOY GO! The compact
power to go pack will come to market in
early 2015. The lightweight EFOY GO! (< 6
kg) was developed to deliver easy power
away from the grid. On tour with a bike, a
tent, a boat or a caravan the small EFOY GO!
power pack will provide reliable power to all
kinds of mobile devices like smart phones,
GPS equipment, lamps or cooling boxes. It is
also the perfect power source for cabin or
photo expeditions.
In its compact, robust housing EFOY GO! contains everything needed to power devices
away from the grid. Latest state of the art
lithium technology provides ultimate amounts
of power at lowest weight. Charging EFOY
GO! is also easy: The user has the choice of
EFOY COMFORT fuel cell, solar modules, car
cigarette lighter or on-grid socket. In combination with the proven EFOY COMFORT fuel
cell, EFOY GO! will deliver 100 to 230 Ah per
day. Devices are simply plugged in like at
home. SFC Energy AG is a leading provider
of award winning hybrid solutions to the stationary and portable power generation markets. It is the number one supplier of fuel cells,
with almost 30,000 sold to date.
www.efoy-comfort.com www.efoy-go.com

AFC AT WORLD HYDROGEN
ENERGY CONFERENCE
Ian Williamson, Chief Executive of AFC Energy, the industrial fuel cell power company,
and President of the European Hydrogen Association, gave a keynote speech at the 20th
World Hydrogen Energy Conference in South
Korea. He discussed recent developments in
fuel cell technologies in Europe and highlighted the support schemes available to the
industry there through a discussion of the
Company’s key technical demonstration –
the Power Up project. AFC Energy plc is the
Coordinator of the EU FCH JU POWER-UP
project. By using platinum free, advanced

materials, design tools and manufacturing
processes at scale, AFC Energy is developing
fuel cells that will compete with conventional
power generation technologies. The KORE
fuel cell module used in this project is the
newest fuel cell system the company is producing. The POWER-UP Programme is a
€11.5million project, backed by €6.1 million
from the EU Fuel Cells and Hydrogen Joint
Undertaking (FCH JU) partnership. It is AFC
Energy’s leading project to generate and
supply electricity by using surplus hydrogen
produced at a major chemical plant in
Stade, Germany. Composed of two 250kWe
KORE modules, the alkaline fuel cell plant in
Stade will have a nominal capacity of
around 500kWe. www.afcenergy.com

SOFC DEVELOPMENT AT POSTECH
'The Fuel Cell Research Centre at Pohang
University of Science and Technology
(POSTECH) is actively involved in developing
Membrane Electrode Assembly (MEA), catalysts, stacks, fuel supply processes, inverters,
and system operation/controls for fuel cells.
The primary research goal of the center is to
develop the core technologies needed for
fuel cell development such as unit cell fabrication, stack manufacture, system control,
and fuel management. Prof Nigel Sammes
of the Department of Chemical Engineering
is building a micro SOFC stack for integration
into
an
unmanned
aerial
vehicle.
www.postech.ac.kr

BACK UP POWER
What happens when a power failure strikes
your business asks UPS Systems, suppliers of
back-up power systems including fuel cells?
Based on estimates, a single hour of downtime costs a small business an average of
£800 and a large commercial organisation
£8,500. These estimates are not inclusive of
costs incurred by damaged IT equipment (an
occasional side-effect of power cuts and
power failure). Essentially, our grid power is
becoming less reliable – and many businesses are not taking enough measures to
protect themselves from power cuts and
other
sources
of
power
failure.
www.upssystems.co.uk
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SWEDISH INNOVATORS’ COST
COMPETITIVE
‘POWERTREKK’
PORTABLE CHARGER
The Swedish fuel cell manufacturer myFC has
announced that their new fuel concept has
a chemical energy density 2 – 3 times higher
than that of a lithium ion battery. This means
that the size of the fuel cartridge and
charger can be significantly reduced compared to previous models, seriously challenging the market’s best-selling portable chargers for mobile phones. The potential global
market for portable rechargeable batteries is
huge and is expected to grow by 17.5% per
year.
Fuel cells use environmentally friendly technology generating their own electricity,
which means that when the user’s battery is
inconveniently empty, they can always
charge their mobile device, without the
need to be connected to the grid or to have
sunlight. The development of fuel cells is progressing rapidly but large scale commercialization of portable charging devices has
been hampered by high manufacturing
costs and relatively high weight. myFCs results
show that this can be changed radically. The
industrialisation of the new fuel concept is in
progress and myFC reckons that the higher
energy density of the new fuel concept
comes with considerable reduction in size
and weight of the fuel and charger.
At an earlier event in Sweden, Barak Obama
was impressed by myFC’s portable smartphone charger that runs on a small but effective fuel cell that uses water to power it.

The company’s goal is to apply the fuel in a
credit card-like form. The new technology will
be able to lower the current price per
charge, laying the foundation for a very
prompt market expansion.
Bjorn Westerholm, myFC CEO said: ”We understood early on that we had made an exciting
discovery. The test results show that we have a
solution that is three times better than lithium
ion batteries and with this we have a technology that can create a true shift in the technological landscape as well as user practices.
www.powertrekk.com

WORLD’S FIRST HYDROGEN
COMMUNITY IN DENMARK

At the Danish village of Vestenskov on the
island of Lolland, fuel cells powered by hydrogen from wind turbines are providing
electricity and heat for the residents. Lolland
produces 50% more wind energy than it consumes, but this was being wasted and villagers were having to use fossil fuel backup
when the wind was not blowing. An electrolysis plant was developed to make hydrogen and oxygen, as well as fuel cells for the
production of electricity and heat from the
hydrogen. The project has a budget of €20
million. The objective is to put Lolland on the
map as a European role model for the
implementation of large-scale hydrogen
technology.
http://www.dac.dk/en/dac -cities/
sustainable-cities/all-cases/energy/
vestenskov-the-worlds-first-hydrogencommunity/
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CYGNUS ATRATUS COMMENCING ON SITE
PROJECTS
Cygnus Atratus (Black Swan) Group is bringing to market highly efficient, low cost alkaline fuel cell technology after many years of
R & D and evaluation. The advanced circulating electrolyte alkaline fuel cell (ACE TM)
embodies over 40 years of technology development with substantial expertise and know
how into a unique system incorporating the
most advanced electro-chemistry, material
technology and manufacturing processes. A
gasified anaerobic digester (GADTM) has also
been developed and a modular steam reformer produces high quantities of hydrogen
from waste. The efficient use of energy from
waste helps to reduce the cost of fuel imports
and lifetime emissions of carbon dioxide and
other pollutants are close to zero.

COLLABORATIVE
MANUFACTURING ENTERPRISES
The Cygnus Atratus Group will distribute rights
to the GADTM and ACETM technologies to independent manufacturers and installers
termed Collaborative Manufacturing Enterprises (CMEs). Each CME will be allocated a
region and will build up manufacturing of the
ACETM fuel cells and GADTM systems to meet
the growing requirements for this emerging
technology. Further evaluation and development is continuing at a number of institutions
and groups. The CME partners with community, municipal, commercial and industrial
customers to manage waste, electricity and
water as sustainable resources in a Total Utility Solution (TUSTM). There are also a number
of other products, methane, syngas, sterile
liquid fertilizer, bio-char, heat, nitrogen, sterile
ash and pure carbon dioxide for agricultural
and commercial uses. Potable water is produced during the electro-chemical process.
Emissions of carbon dioxide, nitrogen oxides,
sulphur dioxide and particulates will be practically eliminated in this sector. Materials will
be refurbished and are 95% recyclable.

The system developed by Cygnus Atratus is
modular, can be manufactured locally and
is appropriate for use by commercial operators in city centres and communities. Cygnus
Atratus has completed its development of
first stage systems for the fuel cells, the gas
reformer and the anaerobic column for the
Gasified Anaerobic Digester (GADTM) system.
They are now testing and developing control
systems and optimisation in both laboratory
and on site activities. In order to proceed
they have initiated collaboration with several
institutions and groups, with technology being delivered for project work, as follows:

AGDER UNIVERSITY
Under the supervision of Prof. P Hugh Middleton, a fuel cell system starting at 1kW increasing to 5kW is being prepared for integration
with the gas reformer. Control system data
will be analysed for both Collaborative
Manufacturing Enterprise (CME) systems and
the new Pangaea project, which is being
launched by Iceni Labs. Further work will be
undertaken on bio-chemical testing of the
anaerobic digester system, continuing the
existing early undertakings on high temperature bio gas production. The new work will be
located in Norway at the Telemark campus in
specialist bio-chemistry facilities.

ICENI LABS
Cygnus Atratus has formed an alliance with
Iceni Labs to develop a novel integrated
waste to energy system entitled the Remote
Off Grid Energy Reactor (ROGER) project.
This is a GAD system with gas reformer and
separator technology feeding fuel cells
packaged into a remotely controlled rapid
deployment container for disaster relief and
remote operations. The project has led to
the formation of a joint enterprise "Pangaea
Ltd" to design, build and operate systems in
collaboration with Governments, NGO's and
commercial operators. Pangaea ‘One Earth’
was the name of the ancient land mass before it split into the present continents.
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The company is providing the basic GAD,
fuel cell and gas reformation technology with
Iceni Labs supporting control and operating
technology. The Iceni operations are supervised by Dr. Dylan Banks, Dr. Rob Fenton and
Xixi Zhu MsC.

EDENLAB
The EdenLab project is an educational public
access technology presentation. The aim is
to combine technology and art together in a
programme of community access to bring
environmental solutions to the public. Cygnus Atratus is providing partnerships with participating groups, with Collaborative Manufacturing Enterprise (CME) formation and
technology. Liverpool University will partner
the Group and Southwestern UK Universities
will support community impact strategies.

IMPERIAL COLLEGE
The company is providing a fuel cell system
to PhD candidate Nathaniel Petre who is
working on novel material and manufacturing technologies under the supervision of Dr.
Peter Childs, Dr Hugh Middleton and Dr.
Diane Mynors. The system will be reviewed
for optimisation, testing and use of new materials supplied by Cygnus Atratus’ French
workshop.

LIVERPOOL UNIVERSITY
Cygnus Atratus is supporting a project for the
integration of fuel cell technology in urban
farming. Dr Iain Young and Dr Adam Mannis
are supervising the work of PhD candidate
Luke Evans who is developing an operational
tool for integrating electricity and water production with community urban farming
technologies.

STAFFORDSHIRE UNIVERSITY
Staffordshire University is offering a Scholarship for a PhD candidate to undertake
control system development for the Total Utility Solution (TUSTM) and the Remote Off Grid
Energy Reactor (ROGER) projects.

NEWS
FUEL CELLS CAN SUPPLY PEAK
POWER DEMANDS
Fuel cells, whether powered by energy from
waste or hydrogen generated by surplus renewable electricity, can help to meet peak
electricity demands. The UK Government has
recently had to commit £1 billion for nearly
50GW of Capacity Market Units (CMUs) to
guarantee standby power at times of peak
demand. This will be in addition to the price
paid for the electricity, although part of this
will be clawed back as the CMUs will limit the
high prices paid to electricity suppliers at
times of peak demand. Payments have
been agreed mainly for existing or refurbished generators such as CCGT. Nearly 90%
of the capacity is agreed for one year, with
the remaining tenth up to fifteen years. First
Capacity Market Auction guarantees security of supply at low cost.
www.decc.gov.uk 19th December 2014

BACKING NEEDED FOR FUEL
CELLS UP TO 5 MW
In the UK most stationary fuel cells are having
to compete against other low carbon technologies which receive Government subsidies. While solar PV, wind and water turbines
and anaerobic digesters up to 5 megawatts
are eligible for Feed in Tariffs, only micro combined heat and power systems up to 2 kilowatts are eligible.
The first UK Government funding under the
new Contracts for Difference (CfD) which will
replace the Renewables Obligation (RO) has
allocated between £80 to £120/MWh for
57MW of energy from waste systems. Fuel
cells generating electricity from waste will be
more efficient and will minimise air pollution
and C02 emissions.
According to the Association for the Conservation of Energy, there
is little support for energy efficiency. Although
the UK agreed to EU proposals for binding
targets to reduce carbon dioxide emissions
and to introduce renewable energy by 2030,
the UK opposed similar binding energy efficiency targets. www.ukace.org
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GERMAN CALLUX PROGRAMME FOR
FUEL CELL HEATING
Callux is the largest
practical test for fuel
cell heating for domestic use. Based on
several years operation of over 400 fuel
cells
from
three
manufacturers,
the
efficiency of heat
combined with electricity
generation
ranges from 70% to
over 95%.

The manufacturers Baxi Innotech, Hexis and
Vaillant are experts in Germany with the development of fuel cell heating appliances.
They have many years of experience operating 1kWe PEM and SOFC technology.
EnBW, E.ON, EWE ENERGIE, MVV Energie and
VNG have jointly gathered experience from
the installation and operation of more than
400 fuel cell heating appliances powered by
natural gas. The energy suppliers buy, install
and operate the fuel cell heating appliances
independently of each other. The project coordinator is the Centre for Solar Energy and
Hydrogen Research (ZSW).
The field test is being carried out primarily
with residential users in selected regions of
Germany. The systems are particularly energy efficient due to simultaneous production
of heat and electricity which are supplied on
demand. There is also the option of using gas
from renewable sources as a fuel.
Costs were significantly reduced over the
course of the project, appliance costs by
around 60% and servicing and replacement
parts by 90%. In the two-year field tests

proven stack runtimes were approximately
10,000 hours.

THE CUSTOMER PERSPECTIVE
The proven, existing natural gas infrastructure
can still be used and there are potential savings from feed-in tariffs for the electricity that
is created. There is a minimum requirement
for space and water heating and customers
should be connected to natural gas and
electricity grids.
Two thirds of the users said that the system
runs reliably without interruptions and is easy
to operate. Three quarters said that it was
quiet, takes up a reasonable amount of
space and was installed quickly with no hassle. Over 90% said that it had an attractive
design and that they would be happy to
take part in a follow-up project with the nextgeneration heating systems. Almost all participants would recommend fuel cell heating
as the system of the future.
The German Government and industry are
investing €75 million to promote this
technology. www.callux.net
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FUELCELL ENERGY CUTTING EMISSIONS
WITH DISTRIBUTED GENERATION
CONFLUENCE OF ENERGY
ENVIRONMENTAL AND
ECONOMIC POLICIES
FuelCell Energy hosted Gina McCarthy,
Administrator of the United States Environmental Protection Agency (EPA) for a tour of
the 15 megawatt Dominion Bridgeport fuel
cell park. Chip Bottone, President and CEO
FuelCell Energy (right) explained how affordable fuel cell solutions support energy policy,
the environment and economic development at local, State and Federal levels.

"I'm excited to have EPA Administrator
McCarthy in Bridgeport and that our efforts
to become one of the greenest cities in
America are being recognized nationally,"
said Mayor Bill Finch. "We are home to the
Bridgeport fuel cell park, which has fuelled
green job growth and powers up to 15,000
homes at any given time with virtually pollutant free energy." John Smatlak, Vice President of Power Generation Technical Services
Dominion, said: "We are pleased to have
added 15 megawatts of renewable fuel-cell
energy in Connecticut to our existing 2,100
megawatts of carbon-free power from our
Millstone Power Station as well as five megawatts from our Somers Solar facility, These stations are generating clean, reliable electricity
for Connecticut and it was a pleasure to
share that with Administrator McCarthy."

DISTRIBUTED POWER GENERATION WITH SOLAR ARRAY

Connecticut Department of Energy and Environmental Protection Commissioner Rob Klee
and U.S. Congressman Jim Himes (far left)
were also present. Administrator McCarthy
commented that now is the time to embrace
a clean energy future and that innovative
solutions such as the Bridgeport fuel cell park
reflect the pathway for American energy security and ingenuity.

FuelCell Energy has announced another utility-scale award for two 2.8 megawatt
DFC3000® fuel cell power plants by United
Illuminating, (UI). One power plant will be
located in Bridgeport as part of a distributed
renewable power generation project that
also includes a solar array. The second installation will be located at New Haven. The
continuous power to be provided by both
the New Haven and Bridgeport fuel cell
plants is adequate to power approximately
5,600 homes. FuelCell Energy will install the
power plants and operate and maintain
them under long term service agreements.
Both sites are expected to be operational in
early 2015. “We are committed to business
practices that are environmentally and economically responsible," said James P. Torgerson, President & Chief Executive Officer, UIL
Holdings. "Purchasing these fuel cell power
plants supports our goal of investing in renewable distributed generation to enhance the
reliability of our power delivery system and
offer our customers cleaner energy.”
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"This new fuel cell project plays a significant
role in making Bridgeport one of the greenest
cities in America," said Bridgeport Mayor Bill
Finch. "As part of our green efforts, we're creating a new renewable energy park at the
site of an unused landfill by combining this
new fuel cell with a solar field. This will create
jobs, generate millions of dollars in tax revenue, and provide residents with clean and
affordable electricity. In Bridgeport, FuelCell
Energy is helping us take the sins of our past
and turning them into shining examples of
our city's green energy future!" The Bridgeport installation will be part of a renewable
energy park at Seaside landfill, with the
power plant efficiently converting natural
gas into continuous electricity that is virtually
free from pollutants.
The total project will
occupy approximately 9 acres of land with
the fuel cell power plant using about one
quarter of an acre to produce 2.8 megawatts and approximately 1,000 solar panels
occupying about 8 ½ acres to generate
approximately 5 megawatts.

POWER WHEREVER NEEDED
The second power plant in New Haven will
supply electricity to a nearby UI-owned substation, providing environmentally friendly
distributed power to residents. "We are investing in the environment because it means

we are investing in the future of our City," said
Toni Harp, Mayor of New Haven. "Through the
generation of ultra-clean power, produced
in a highly efficient and environmentallyfriendly manner, the fuel cell installation exemplifies the City's commitment to sustainability practices and improving the environmental integrity of New Haven." The power
plant in New Haven will be located in the
port area of the city near an electrical substation owned by UI and will provide continuous power to the substation. Distributed
power generation like this installation increases the power supply while producing
virtually no pollutants, It has a low-noise profile, and only modest space requirements.
Chip Bottone said "Our power generation
solutions are well-suited for utilities interested
in adding ultra-clean base load power when
and where needed within their service territory. Megawatt-class fuel cell power plants
are helping to transform the power generation industry with clean, on-site power that
enhances the resiliency and security of the
electric grid. Leadership by the State and
Public Utilities Regulatory Authority (PURA)
that acknowledged the need to enable utility ownership of renewable power, combined
with the vision of UI, culminated in these two
transformative projects to benefit power users and the communities at large."

Fuelcell Energy’s
environmentally
friendly power enables
continuous renewable
power around the
clock that is not reliant
on weather or time of
day.
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FuelCell Energy was the successful fuel cell
bidder in a competitive solicitation issued by
UI in 2013 under its "Renewable Connections"
program. The program was enabled by the
Connecticut legislature which granted each
Connecticut electric utility authorization to
own Class 1 renewable power generation,
including stationary fuel cell power plants.

FIRST GERMAN MANUFACTURED
FUEL CELL POWER PLANT
FuelCell Energy Solutions GmbH (FCES) has
announced the final acceptance of its first
German manufactured fuel cell power plant
that is installed and operating at Berlin's Federal Ministry of Education and Research office complex. FCES is the sales, manufacturing and service business for the European
served area for FuelCell Energy, Inc. It is a
joint venture between Fraunhofer IKTS and
FuelCell Energy. FCES is located in Germany
with administrative offices in Dresden and
manufacturing operations in Ottobrunn.
BAM Deutschland AG constructed the office
complex, which achieved a gold certificate
sustainability rating, recognizing sustainable
practices incorporated into the design and
operation of the office complex. FCES built
the fuel cell plant at its manufacturing facility
in Ottobrunn and is operating and maintaining the power plant on behalf of BAM Immobilien Dienstleistungen GmbH under a long
term service agreement. This building project
illustrates the first large scale civil engineering
project undertaken by the federal government as part of a public private partnership.
It was executed on schedule and within
budget.
"The Federal Ministry of Research values sustainability as new innovations increase energy efficiency and help reduce greenhouse
gas emissions," said Rüdiger Frischer, Press Officer at Berlin's Federal Ministry of Education
and Research (BMBF). "We deliberately
chose a sustainable energy management
system for the Ministry complex.
The high
efficiency of the fuel cell power generation

process is a critical aspect of this sustainability system, using about a third less fuel
compared to conventional power generation alternatives. Additionally, the fuel cell
plant enables the Ministry complex to be
about 50% below relevant energy saving
regulations. "The highly efficient and ultra
clean fuel cell power plant is the cornerstone
of the sustainable energy management system that also includes solar arrays for meeting peak energy demand when the sun is
shining and a natural gas engine for peak
power when solar is not available. "The fuel
cells, as the heart of this innovative energy
concept, contribute largely to the reduction
of the fuel demand of the building complex,"
said Markus Koch, head of the building contractor BAM Deutschland GmbH.
"This installation, located inside an office
complex in central Berlin, showcases the ability of fuel cells to meet power load requirements for a large facility, cleanly, quietly, and
with an economically compelling value
proposition," said Chip Bottone, President
and Chief Executive Officer of FuelCell Energy, Inc. and Managing Director of FuelCell
Energy Solutions GmbH. "Stationary fuel cell
power plants are well suited for both commercial applications as well as utility grid support as their high electrical efficiency makes
them an affordable solution that is not dependent on the weather or time of day to
produce power."
The power plant is configured for a combined heat and power (CHP) application to
enhance the system's efficiency and provide
the office complex with continuous electricity
and usable high quality heat for heating and
absorption chilling. The fuel cell power plant
generates approximately 40% of the facility's
electrical needs and 20% of it’s thermal
needs. The virtual absence of pollutants,
quiet operation and lack of vibrations enables fuel cell power plants to be located in
populated areas and within buildings, such
as this installation. The onsite power generation acts as a micro grid, enhancing energy
security for the complex as power is available
even in the event of a grid outage.
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"This installation exemplifies our goal at FuelCell Energy Solutions, which is to offer full service and affordable distributed power generation solutions that satisfy our customers'
energy and sustainability needs," said Andreas Froemmel, Vice President Commercial
and Business Development, FuelCell Energy
Solutions GmbH. "We have a long term service contract with BAM for the monitoring,
operation and maintenance of the power
plant including a power output guarantee.

BENEFITTING PUBLIC HEALTH ON
THREE CONTINENTS WITH
AVOIDED POLLUTANTS AND
CARBON DIOXIDE
FuelCell Energy has announced a significant
operating milestone with the generation of
three billion kilowatt hours (kWh) of ultraclean and renewable electricity produced
by Direct FuelCell® (DFC)® power plants since
the first commercial installation in 2003. FuelCell Energy has customers in nine countries in
North America, Asia and Europe. Three billion
kWh of electricity is adequate to power approximately 271,000 U.S. homes for one year;
comparable to about 679,000 German
homes or 837,000 South Korean homes.
"Reaching this level of power output is recognition that our affordable and clean distributed power generation solutions are meeting
customer needs," said Chip Bottone. "The installed base of operating fuel cell power
plants has doubled in two years as our broad
range of global customers recognize the advantages of multi-megawatt fuel cell parks,
including a 15 megawatt fuel cell park operating in North America and a 59 megawatt
fuel cell park operating in South Korea, the
world's largest."
Fuel Cell Energy’s environmentally friendly
power generation has virtually zero nitrogen
oxide (NOx) that causes smog, sulfur dioxide
(SOx) that contributes to acid rain, or particulate matter (PM10) that aggravates asthma,
and the power is delivered with a low carbon
footprint.

NEWS
DISTRIBUTED GENERATION AND
ZERO ENERGY BUILDINGS
In recent years, according to a report by
Navigant Research, billions of dollars of public and private investment in distributed generation (DG) technologies have yielded
strong results in both cost reduction and
technical capabilities. Worldwide revenue
from DG is expected to grow from $97 billion
in 2014 to more than $182 billion by 2023.
Navigant Research has also published a report outlining the global market for Zero Emission Buildings (ZEB) which is expected to grow
from $630 million in 2014 to $1.4 trillion by
2035.
www.navigant research.com

COMMITMENT ACCOUNTING
OF C02 EMISSIONS
A recent report by Prof Stephen J Davis of
the University of California and Robert H
Socolow of Princeton University explains that
the way carbon dioxide emissions are recorded does not take into account the long
term global warming impact of power generation. The alternative they suggest in the
publication Commitment Accounting of C02
Emissions, considers all the greenhouse-gas
emissions of a power plant across its probable lifetime.
For instance, a big coal–burning power plant
built today will emit close to 200 million tons
(0.2 gigatons GT) of carbon dioxide across a
40 year lifetime. When they added up the
committed emissions related to all of the
power plants around the world, they found
that the total commitment is roughly 300 billion tons (300GT) of future carbon dioxide
emissions. This is maybe 20% of what we can
emit and have a 50/50 chance of staying
under 2°C global temperature rise - and that
is just the power plants. Reducing C02 emissions would require overall reductions in the
commitments from existing coal-fired generators by early retirement or Carbon Capture
and Storage (CCS) Retrofitting.
www.environmentalresearchweb.org
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WASTE WATER POWERS
MICROSOFT DATACENTER
FuelCell Energy participated in a dedication
event to showcase the fuel cell power plant
installation at a wastewater treatment facility
in Wyoming that utilizes renewable biogas as
a fuel source to power a nearby Microsoft
datacenter and supply heat to the facility's
wastewater treatment process. The event
was hosted by Microsoft, FuelCell Energy and
a variety of participating Wyoming-based
organizations and held at the Dry Creek Water Reclamation Facility in Cheyenne, Wyoming. Dignitaries included Wyoming Governor Matt Mead, who praised the power
plant's zero carbon footprint and the innovation of locating the datacenter near a renewable fuel source that the fuel cell cleanly
converts to power.
Governor Matt Mead said "This alternative
energy project is not only a zero-carbon data
center, it is more. It is a laboratory for biogas
and fuel cell research. Wyoming is on the
cutting edge."

"This fuel cell power plant installation can be
considered a blueprint for powering data
centers with zero or low carbon electricity,"
said Chip Bottone, President and Chief Executive Officer, FuelCell Energy.
"Our objective is to transform the way our
datacenters do business, with greater energy
efficacy and a lower environmental impact,"
said Christian Belady, General Manager of
Datacenter Services, Microsoft. "By bringing
together the power plant with the datacenter, we are actually simplifying the power distribution infrastructure and improving efficiency in the distribution of power. We're excited to explore such innovative renewable
solutions that can help lead to a more sustainable future for everyone."
Randy Bruns, Chief Executive Officer of Cheyenne LEADS, the economic development
organization for Cheyenne and Laramie
County, added: "The benefits of this fuel cell
power plant are manifold; supporting the
economic, environmental and energy policies locally, state-wide and even nationally
with the sustainable nature of the power
generation."

Wyoming
Governor
Matt Mead (second
from right) works the
cable cutter during
the ceremony at the
Microsoft Data Plant
on the grounds of the
Dry Creek Water Reclamation Facility in
Cheyenne, Wyoming
with Mayor Richard
Kayson, far right.

From left are Sean James, Microsoft’s Senior Research Program Manager Data Center Advanced Developer; Steve Six, Siemens’ Business Development manager for Power distribution
solutions, and Tony Leo, FuelCell Energy’s Vice President of Applications and Advanced Technology Development.
(Credit Bree Anderson/Wyoming Business Council.)
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WORLD’S LARGEST FUEL CELL PARK
OPERATING IN SOUTH KOREA
Jung-Gon Kim, Senior Vice President of POSCO Energy said that they are experiencing
strong demand in South Korea for fuel cell
parks to supply ultra-clean power efficiently
and continuously to the electric grid. The
addition of local manufacturing helps to
meet domestic demand as well as expected
growth in other select Asian markets. The fuel
cell component manufacturing building in
Pohang, South Korea is completed and is
currently being outfitted with production
equipment and manufacturing is expected
to commence in mid-2015.
The global integrated supply chain of FuelCell Energy will serve the new manufacturing
facility in South Korea, in addition to the existing North American and European facilities.
Chip Bottone, President and CEO of FuelCell
Energy said: "Our relationship with POSCO
Energy provides a number of benefits and
advantages as we jointly execute on materials cost reductions that will become even

more significant with growing global production volume. This partnership generates a
number of revenue sources including module
and kit sales, royalty income, service revenue
and a variety of ancillary revenues. POSCO's
market development efforts in Asia benefit
FuelCell Energy with volume, global recognition and validation and soon, a second
source of supply for fuel cell components."
South Korea rapidly adopted utility-scale fuel
cell parks to benefit from ultra-clean distributed generation that enhances the resiliency
of the electric grid, supports economic development, and provides measurable progress towards South Korean low carbon sustainability goals. Eighteen fuel cell parks are
operating in thirteen different South Korean
cities, generating over 140 megawatts of ultra-clean power for the electric grid. This includes the world's largest fuel cell park of 59
megawatts, which was constructed in only 14
months.
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POSCO AND FUELCELL ENERGY’S
LOW CARBON PROJECTS
KOREA HYDRO AND NUCLEAR
POWER
POSCO Energy is also working with Korea
Hydro and Nuclear Power (KHNP), the largest
electric utility in South Korea, on a 20 MW fuel
cell park in Seoul City that is part of a much
larger program to enhance power independence with an efficient and environmentally friendly distributed fuel cell power generation. This installation is expected to be operational in 2015.

UTILIZING LNG BOIL-OFF GAS
An engineering team from Korea Gas Corporation (KOGAS) recently visited FuelCell Energy facilities for training in preparation for
the previously announced demonstration
project at a liquefied natural gas (LNG) terminal in South Korea. The fuel cell power plant
will utilize boil-off gas to generate ultra-clean
power, rather than letting the gas escape or
incurring the cost to re-liquefy the gas. This
project is intended to be the initial step in developing multi-megawatt fuel cell parks at
LNG facilities to generate electricity for the
LNG operations and to supply the electric
grid.

CARBON CAPTURE AND
RECYCLING FROM COAL
FuelCell Energy is making measurable progress with providing an efficient and cost effective carbon concentration and capture
solution for coal-fired power plants, which
has compelling market applicability. The project focuses on using Direct FuelCell® (DFC®)
technology to efficiently and cost effectively
separate carbon dioxide (CO2) from the
emissions of coal-fired power plants. Analysis
already undertaken illustrates that the DFC
CO2 capture systems have advantages over
existing commercial technologies, due to
their ability to capture CO2 from fossil based

power plants while also producing additional
power. The results have indicated that the
DFC carbon capture plants have the potential of meeting the US Department of
Energy’s carbon capture cost goal of $40/
ton for commercial applications. This next
phase of the project advances the solution
to demonstrate a commercial fuel cell stack,
which is a significant step towards commercialization.
FuelCell Energy has received $1.2 million to
continue into phase three of the project. This
third stage includes validation of the DFC
technology capabilities by using a fuel cell
stack to separate 90% of CO2 from a simulated coal gas plant exhaust. This test will be
the final stage of the validation for the technology before field trials using a DFC power
plant.
FuelCell Energy's DFC technology
separates and concentrates CO2 as a side
reaction during the power generation process. In this application of the technology, the
exhaust of a coal fired plant is directed to
the air intake of a DFC power plant, which
separates and concentrates the CO2 in the
exhaust for commercial use or sequestration.
Since DFC power plants produce power efficiently and with virtually zero emissions, the
net result is a very attractive solution to prevent the release of greenhouse gases by
coal-fired power plants while simultaneously
increasing the net efficiency and power output of the plant. Additional benefits include
reduction of the operating cost related to
removal of 65% of the NOx emissions and reduction in water usage, as existing carbon
capture technologies are water intensive.

ADVANCED MATERIALS FOR NEXT
GENERATION FUEL CELLS AND
TRI-GENERATION
FuelCell Energy has announced a $3.2 million
contract from the U.S. Department of Energy
(DOE) for advanced material development
to enhance power density and performance
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of the next generation of the company's Direct FuelCell® (DFC®. The Company has included both the University of Connecticut
and the Illinois Institute of Technology to support select aspects of the research for this
three year project. The advances supported
by the DOE's Office of Energy Efficiency and
Renewable Energy also target more cost effective systems for tri-generation, to coproduce heat, power and hydrogen.

SOFC FOR COAL SYNGAS
NATURAL GAS OR BIOGAS
FuelCell Energy has also announced a $7.5
million cost-shared award by the U.S. Department of Energy (DOE) Office of Fossil Energy
to enhance the performance and durability
of the Company's solid oxide fuel cell (SOFC)
technology to attain market expectations.
Advancing the reliability, robustness and endurance of low-cost SOFC technology is consistent with the DOE mission of enabling low
cost and low carbon transformative power
generation technologies. The term of the
award is 18 months.
Tony Leo, Vice President Application Engineering & Advanced Technology Development, FuelCell Energy, said: "This award will
assist in advancing our solid oxide fuel cell
technology toward the long term goal of
very large scale coal based systems, while
providing cell, stack module and system refinements which are applicable in the near
term to sub-megawatt systems. We envision
sub-megawatt solid oxide fuel cell power
plants complementing our existing commercial megawatt class carbonate fuel cell
power plants as we leverage our power plant
design and manufacturing expertise as well
as our service capabilities to target adjacent
markets."
This project is focused on improvements in
the areas of cell materials, stack designs, and
manufacturing quality. These SOFC technology improvements will lead to verification
tests of a sub-megawatt system which will be
capable of combined heat & power (CHP)

output and be connected to the electric grid
at FuelCell Energy's Danbury, Connecticut
facility.
SOFC systems operating on coal
syngas, natural gas or biogas can generate
clean power with virtually zero pollutants and
significant reductions in greenhouse gas
emissions, particularly when configured for
combined heat and power. The Company's
SOFC technology generates electrical efficiency of approximately 60% plus usable
heat for combined heat and power applications, resulting in total estimated thermal efficiency between 80 and 85%.

DOUBLING US
MANUFACTURING CAPACITY
FuelCell Energy has announced staged expansion to improve manufacturing and logistics efficiencies and position the company for
continued global growth. The State of Connecticut has extended a financial package
including $20 million of low interest long-term
loans and up to $10million of tax credits,
predicated on certain terms and conditions,
including the forgiveness of 50% of the loan
principal if certain job retention and job
creation targets are reached. As demand
supports, manufacturing equipment will be
added to increase annual capacity from the
current 100 megawatts to at least 200 megawatts.
Plans for the second stage involve the installation of a megawatt scale tri-generation fuel
cell plant to power and heat the facility as
well as provide hydrogen for the manufacturing process of the fuel cell components, and
the creation of advanced technology testing
and prototype manufacturing, including distributed hydrogen configurations and carbon
capture solutions. FuelCell Energy works
closely with the University of Connecticut for
fuel cell research and development. Research is also being undertaken in Germany
with joint venture partner Fraunhofer IKTS and
in South Korea with partner POSCOEnergy.
www.fuelcellenergy.com
www.fraunhoferikts www.posco.com
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BLOOM ENERGY SOLID OXIDE FUEL CELLS
750 KW SOFC
FOR DANBURY FAIR
Bloom Energy is supplying a 750kW fuel cell to
power Danbury Fair Mall in Connecticut. The
fuel cell will provide the 1.3 million-squarefoot mall with clean, reliable energy while
reducing the carbon emissions of the facility
by nearly 3 million pounds each year.
"Danbury Fair is committed to creating longterm value by improving our natural resource
efficiency, and operating and developing
the center in a sustainable and environmentally sound manner,” said Maura Ruby, Senior
Property Manager, Danbury Fair Mall.
“Installing clean energy technology also
aligns with our commitments to our retailers,
our partners, and the community”

ENVIRONMENTAL AND
FINANCIAL GOALS
Partners in the project are Macerich, a real
estate investment trust, and Washington Gas
Energy Systems, Inc. “Macerich has a comprehensive sustainability plan which focuses
on efficient and environmentally friendly operating practices throughout our Company,”
said Jeff Bedell, Vice President of Sustainability at Macerich. “Our success to date has
shown that environmental and
financial
goals are not mutually exclusive and this project will enhance the reliability of our operations, improve cost predictability, and contribute to a healthy environment.” Washington Gas Energy Systems builds and owns custom energy solutions that deliver financial,
operational and carbon reduction results for
non-residential customers across the United
States. The project was financed in partnership with Washington Gas Energy Services
and the Connecticut Low-emission Renewable Energy Certificate programme.
Morgan Stanley has unveiled a new fuel cell
from Bloom Energy at its headquarters facility
in New York. The 250 kW SOFC will supply
base load power to the building as well as
grid-independent electricity to power portions of the building’s critical load during grid

outages. The fuel cell system, along with a
solar panel field, are the latest in a series of
initiatives to improve the building’s energy
efficiency and resiliency. Combined with the
solar field, the new installations are expected
to provide approximately 3 million kilowatt
hours of energy a year. During peak energy
consumption times they can supply approximately one megawatt or up to 30% of the
building’s energy demand. Bill Kurtz, chief
financial and commercial officer at Bloom
Energy said: “By installing Bloom Energy’s
business continuity solution, Morgan Stanley
can protect its critical business operations
from grid events and mitigate the risk of
escalating energy prices.”
Bloom Energy servers are currently producing
power for several companies including Apple, Google, Walmart, AT&T, eBay, Staples,
the Coca-Cola Company, Caltech and Kaiser Permanente. The Company’s mission is to
make clean, reliable energy affordable for
everyone in the world. Bloom Energy’s fuel
cells are seen below at Adobe’s facility,
where they provide approximately a third of
the energy.
www.bloomenergy.com.
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NEWS
IPOWER INVESTMENT FROM
SCOTLAND’S SOCIAL GROWTH
FUND
Low carbon developer and social enterprise,
iPower, has launched the UK’s first funded
fuel cell programme to help combat fuel
poverty in Scotland thanks to a £1m investment from Scotland’s Social Growth Fund.
This investment will enable iPower to roll out
micro Combined Heat and Power (mCHP)
fuel cells, BlueGEN, to a number of properties
across Scotland. Despite being only the size
of a washing machine, it is capable of producing the same amount of energy as half a
tennis court of solar PV panels. The first free
BlueGEN model has already been piloted
with Edinburgh Napier University where
iPower can arrange for visitors to see it in action at the university’s Merchiston Campus.
iPower will be targeting a range of sites including schools, universities, social housing,
council buildings and private care homes
with a view to installing the technology for
free. Site owners will only pay for the fuel they
use and an annual service payment, without
being liable for the upfront expenditure for
purchasing and installing the machine.

SCALING UP FUEL CELL
DEPLOYMENT
Alastair Davis, Chief Executive of Social Investment Scotland, said: “iPower’s fuel cell
installation programme has the potential to
be a game changer for many public, private
and third sector site owners for whom rising
energy costs are proving a serious issue.
Once scaled up, the scheme will also make
a sizable impact on meeting Scotland’s carbon reduction targets.”
Jon Cape, Director of iPower, said: “iPower is
delighted to be working with Social Investment Scotland, and the BlueGEN manufacturers Ceramic Fuel Cells Ltd to deliver this
programme. Japan now has over 100,000
fuel cell mCHP units installed. We aim to play

a leading role in bringing this scale of deployment to Scotland and the UK in coming
years, making substantial cuts to energy bills
and carbon emissions.” At the recent ECCI
Showcase, Jon Cape and Dory MacIntosh
outlined the role of iPower in facilitating the
introduction of low carbon technologies,
including BlueGEN.
http://ipoweruk.com/ipower-showcase/
Further information can also be obtained
from the Scottish Hydrogen and Fuel Cell
Association at: www.shfca.org.uk

HYDROGENICS’ CLEAN POWER
FOR KOLON WATER
Hydrogenics Corporation has created a joint
venture with Kolon Water & Energy of South
Korea for clean power generation. South
Korea has a significant focus on the deployment of clean, efficient fuel cell technology. For Hydrogenics, the joint venture represents an important step towards megawatt
and multi-megawatt installations of PEM fuel
cell products. The initial target market is
thought to exceed 100MW – representing a
significant revenue opportunity in equipment
sales, service, and operations. The first 1MW
of production includes a fuel cell array with a
20-year maintenance and service agreement. Additional fuel cell orders are expected in the coming quarters, to complete
a multi-megawatt initial project rollout by
2016.
“This is a major step forward for Hydrogenics,
as the joint venture opens up tremendous
opportunities in a key market for renewable
energy generation,” said Daryl Wilson, President and CEO of Hydrogenics. “This also
marks Hydrogenics’ first participation in
power purchase agreements with local businesses in South Korea.”
Kolon Water & Energy CEO Soo-Young Lee added: “We see a
very strong market opportunity with our local
customers and beyond, and we look forward
to working with Hydrogenics toward realizing
the full business potential of this new venture.” Kolon Water & Energy is a wellrecognized conglomerate in South Korea
providing a total solution for the water and
energy
sectors.
(www.kolonwe.com)
(www.hydrogenics.com)
26

NEWS

11TH INTERNATIONAL HYDROGEN & FUEL CELL CONFERENCE.

WORLD BANK CALLS FOR CLEAN,
DELIVERING HYDROGEN AND
EFFICIENT FACTORIES, BUILDFUEL CELLS TO MARKET
INGS AND APPLIANCES
NATIONAL EXHIBITION CENTRE ,
Weather extremes such as heat waves that
up to now were highly unusual are likely to
become the new normal, according to a
report by the Potsdam Institute for Climate
Impact Research (PIK) now launched by the
World Bank. Climate change impacts are
already being felt today and will grow even if
warming is limited below 2 degrees. However, with unabated warming of probably 4
degrees within our century, the consequences increase drastically. The report is the
third in the series, entitled “Turn Down the
Heat”. The President of the World Bank, Jim
Yong Kim, said “The good news is that we
can take action that reduces the rate of climate change and promotes economic
growth, ultimately stopping our journey down
this dangerous path. World leaders and policy makers should embrace affordable solutions like carbon pricing and policy choices
that shift investment to clean public transport. cleaner energy and more energy efficient factories, buildings and appliances.”
www.worldbank.org www.pik-potsdam.de

ENERGY EFFICIENCY
In future energy for heat, power and transport will come increasingly from the same
renewable sources, with stored energy providing peak power for buildings and for electric vehicles. The generation of electricity on
site with clean, quiet fuel cells will enable
heat to be utilised and achieve efficiency up
to 90%. As mentioned in Fuel Cell Power issue
53, 2014, a report published by Elsevier found
that most of the computer data used by government advisors deciding upon action to
limit carbon dioxide emissions did not include
the benefits of innovative technologies.
Comprehensive studies by Lawrence Livermore National Laboratory find that the cost
of saving energy is much less than investing in
new conventional generating capacity.
http://emp.lbl.gov/cost-saved-energy

BIRMINGHAM , B40 1NT, 17TH MARCH 2015
This meeting will bring together experts from
around the world in order to showcase the
widespread utilisation of hydrogen and fuel
cell power for local energy generation and
for transport.
Presentations at the conference will include
papers from Fuel Cell Energy Solutions, Ceramic Fuel Cells Ltd, Intelligent Energy, Hydrogenics, Proton Onsite and Logan Energy.
Users and investors in sustainable energy will
outline their requirements for fuel cell technology. Representatives from the EU Fuel Cell
and Hydrogen Joint Undertaking will explain
governments’ support for fuel cells and hydrogen. The latest developments will be discussed by scientists from leading universities
in the field. There will also be papers on hydrogen and fuel cells for transport.
The meeting will feature a Horizon 2020 programme for EU and international projects,
which can include countries outside the EU.
There will be a major workshop for discussing
the topics in the call, for generating ideas for
innovations and for creating new consortia
making bids led by Enterprise Europe Networks. If you want to highlight your Company, exhibition stands are available and
flyers can be printed for delegates’ packs.
Climate Change Solutions are already investigating how to develop the event further for
2016 to attract even more participants from all
aspects of the industry, including potential customers for this technology. Please get in touch
if you are interested in assisting with this development in terms of advising on content style
and format of the event.
Registration:www.climate-changesolutions.co.uk Telephone 024 76217746/49
Email: Jacqui.Staunton@climate-changesolutions.co.uk
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EVENTS
International meetings are being held to
examine the new markets opening up for efficient, low carbon technologies. Operators
of fuel cells will outline their experience with
generating their own energy and meeting
environmental targets. Manufacturers will explain how the latest fuel cell developments
are providing both electricity and heat from
natural gas, biofuels or hydrogen produced
from intermittent renewable energy.

Manufacturers will give options for long term
maintenance contracts and recycling materials at the end of life, which ensures future
price stability. Speakers from universities outline advances with research and evaluation.
Government representatives explain the support available to introduce low carbon technologies and delegates are invited to participate in projects with the latest fuel cell
technologies.

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

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

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