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HEADLINE NEWS  
Around the world the infrastructure is 

being installed in preparation for the 

deployment of hydrogen and fuel cells 

to power  smart grids and transport.   

 

Stationary fuel cells are providing      

efficient combined heat and power 

(CHP).  Hydrogen is also used to       

balance the electricity load from     

renewable sources.   

 

In the UK,  Government and industry 

have jointly initiated H2Mobility.  Feed 

in Tariffs have been increased to       

encourage CHP.  

 

The UKõs main international annual 

event in this field, ôSmart Hydrogen and 

Fuel Cell Powerõ, is taking place  at the 

NEC, Birmingham this spring.  
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HYDROGEN AND FUEL CELLS 
FOR ECOISLAND 
 

ITM Power has announced a partnership 

agreement with a consortium called      

EcoIsland, the largest single sustainability pro-

ject in the UK. The partners in EcoIsland are 

IBM, Toshiba, Scottish and Southern Energy, 

Southern Water, Cable & Wireless Worldwide 

and ITM Power.    ITM will provide hydrogen 

energy storage and clean fuel technologies 

for integration into the renewable energy 

smart grid system being developed on the 

Isle of Wight.  
 

SMART ENERGY TECHNOLOGIES 
The EcoIsland project brings together within a 

single island energy system a critical mass of 

smart energy technologies to demonstrate 

how a future energy system can be config-

ured. With renewable generation including 

wind, solar, tidal and geothermal the island 

will need to match supply and demand using 

battery energy storage, hydrogen energy 

storage and demand side management. 

These technologies will be coordinated cen-

trally by smart grid technologies.  

 

ITM Power is the hydrogen fuel partner and 

will supply hydrogen refueling equipment 

controlled by smart grid technology to       

optimize renewable energy storage and the 

provision of fuel to both fuel cell vehicles and 

hydrogen internal combustion engine com-

mercial vehicles. The intention is that the   

island will also be a showcase for the         

advanced low emission hydrogen vehicles 

being launched from 2013.  
 

DECARBONISING ROAD  
TRANSPORT  
Up to four refuelling systems are planned for 

the first phase of deployment on the island, 

demonstrating the scale -ability of the tech-

nology and rapid response demand side  

reserve.  

 

 

 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 
 
TOTAL ENERGY SOLUTION  
The project will also present an opportunity 

for ITM to showcase its unique domestic scale 

products ð HBox Solar and HFill, which respec-

tively offer hydrogen generation directly from 

solar PV and home hydrogen refuelling. 

EcoIsland founder, David Green, com-

mented: òThe collection of technologies that 

we are bringing together on EcoIsland will 

provide the total energy solution for tomor-

rowõs world. Hydrogen and ITM Powerõs tech-

nology will be integral to proving that renew-

able energy can be utilized effectively, de-

spite being intermittent. Using wind energy to 

decarbonise the transport system on the is-

land is a fantastic prospect.ó 

 

ITM Power CEO, Graham Cooley, added: 

òJoined up thinking in the energy sector is 

rare and EcoIsland is a world class project on 

our doorstep with exactly that. At ITM Power 

we are convinced that hydrogen is the solu-

tion to renewable power intermittency and 

decarbonising road transport, so where bet-

ter to prove hydrogen energy storage than 

on the EcoIsland?ó 

 ITM GENERATING HYDROGEN ONSITE 
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    HFUEL HYDROGEN COST         
   COMPETITIVE WITH DIESEL 

 

ITM Power has announced the cost structure 

of hydrogen generated by the Companyõs 

HFuel electrolysis platform. Combining the 

capital cost along with data on operating 

efficiency gained from completed Hydrogen 

On Site Trials (HOST) enables a representative 

hydrogen price to be derived. The hydrogen 

costs are best expressed in £/kg and reflect 

both capital cost amortisation and electricity 

cost. HFuel can be switched on/off in a sec-

ond and can be demand side managed as 

a smart load which could potentially result in 

electricity costs of less than 4p/kWh and po-

tentially negative electricity prices in some 

parts of Europe utilising a high percentage of 

intermittent renewable power.  

 

The HFuel product is modular in size from 5kg/

day to 100kg/day unit size, which can be 

stacked together.  The HOST experience has 

shown an electricity cost of 6.5p/kWh pro-

vides the same cost per mile as diesel in an 

internal combustion engine vehicle. Moving 

to a fuel cell platform would improve the 

economics very significantly. The European 

cost target for hydrogen generation starts at 
ú16.60/kg in 2010, reducing to ú9.90/kg in 

2 0 1 5  a n d  ú5 . 5 0 / k g  i n  2 0 2 5 .  

 

 

 

 

 

 

 

 

 

 

 

 

 

A 100kg/day HFuel generation system with a 

5 year amortisation and 4p/kWh electricity 

price produces hydrogen at a cost of £8.31/

kg, which is lower than the European target 

for 2015. After the 5 year amortization period, 

the hydrogen cost from the same system is 

£2.40/kg, which is lower than the European 

target for 2025.   

Targets are quoted from the McKinsey analy-

sis ôA portfolio of power-trains for Europe: a 

fact -based analysis.õ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ITM Power CEO, Graham Cooley, com-

mented: òHydrogen from HFuel costs less 

than EU targets and is competitive with fuel 

on the high street today. What could be 

more compelling than an economic fuel 

made from renewable power that has zero 

emissions?ó 

 

IMPROVING PRODUCTION 
TECHNIQUES AND LOWERING 
COSTS 
 

ITM Power has received a total of £300k of 

new grant funding from the UK Technology 

Strategy Board  for three projects which will 

result in improved production techniques 

and lower cost systems.    ITMõs novel hydro-

carbon membranes are low cost, high con-

ductivity and offer many advantages over 

conventional fluorocarbon materials.  

 

Dr Graham  Cooley said òR&D projects like 

these funded by the Technology Strategy 

Board are key to ITM Power retaining its cut-

ting edge in the field of Hydrogen Energy Sys-

temsó.     Richard Kemp -Harper of the Tech-

nology Strategy Board added òA good deal 

of the innovation that happens in the UK 

comes from small and medium -sized busi-

nesses, and with innovation comes business 

growth. The Technology Strategy Boardõs role 

is to stimulate business -led innovation, so we 

are  delighted to offer support to ITM.   

www.itm -power.com  
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A ground breaking project to ensure the UK is 

well positioned for the commercial roll -out of 

hydrogen fuel cell electric vehicles has been 

launched, announced Business Minister Mark 

Prisk.  The new programme ð UKH2Mobility ð 

will evaluate the potential for hydrogen as a 

fuel for Ultra Low Carbon Vehicles in the UK 

before developing an action plan for an an-

ticipated roll -out to consumers in 2014/15. It 

aims to:  

¶Analyse in detail the specific UK case for the 

introduction of hydrogen fuel cell electric       
 vehicles as one of a number of solutions to 

decarbonise road transport and quantify the 

 potential emissions benefits  

¶Review the investments required to com-

mercialise the technology, including refuel-

ling infrastructure  

¶Identify what is required to make the UK a 

leading global player in hydrogen fuel cell 

electric vehicle manufacturing, thereby pav-

ing the way for economic opportunities in the 

UK, through the creation of new jobs and 

boosting of local economies.  

 

The group brings together the Government 

and industrial participants from the utility, 

gas, infrastructure and global car manufac-

turing sectors.    All of the participants have 

signed a Memorandum of Understanding to 

agree to share their knowledge and exper-

tise. Speaking at the launch of UKH2Mobility, 

Mark Prisk said: òThe UK is proving itself to be 

a key early market for ultra -low emission vehi-

cles with growing numbers of electric and 

plug -in hybrids appearing on our roads. The 

Government is supporting this market by in-

vesting £400million to support the develop-

ment, demonstration and deployment of 

these vehicles.   

 

Hydrogen fuel cell electric vehicles are in-

creasingly being recognised as one of the 

viable options as we move to a lower carbon 

motoring future. They are highly efficient, can 

be fuelled in minutes, travel an equivalent 

range to a conventional combustion engine, 

and have zero tail -pipe emissions.    This 

country has a number of world -class compa-

nies that are developing exciting                     

technologies in both the hydrogen  

NEW UK GOVERNMENT AND INDUSTRY 
PROGRAMME FOR HYDROGEN TRANSPORT 
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energy and automotive value chains and it is 

vitally important that we identify what is re-

quired to make these cars a realistic proposi-

tion for UK consumers.   UKH2Mobility will bring 

together industry expertise to establish the UK 

as a serious global player in the manufacture 

and use of hydrogen fuel cell electric vehi-

cles and the supporting infrastructure.ó 

 

Jerry Hardcastle, Vice -President for Vehicle 

Design and Development at Nissan said:òThis 

is an important step for the automotive sec-

tor towards the development of clean vehi-

cle technologies and zero emission mobility. It 

will lay many of the foundations for the com-

mercial deployment of hydrogen -powered 

fuel cell electric vehicles which could repre-

sent a large segment of the UK market in the 

coming years. With this comprehensive list of 

partners we can be assured to have all the 

knowledge necessary to make UKH2 Mobility 

an exhaustive and credible study.ó 

 

Kevin Michaelis, Regional Vice President, Liq-

uid Bulk/Generated Gases ðEurope, Air Prod-

ucts, added : òThis project brings together 

the leading hydrogen infrastructure provid-

ers, at the forefront of deployment world-

wide, with the common goal of supporting 

the rollout of hydrogen transport across the 

United Kingdom. The hydrogen infrastructure 

sector has been working over a number of 

years to develop hydrogen transport in the 

UK. We are very pleased that the progress 

made is being recognised by the Govern-

ment in this ground breaking initiative that will 

shift the focus from R&D to deployment of 

hydrogen infrastructure.    Working together 

with Government and leading car manufac-

turers we can support the creation of a hy-

drogen transport infrastructure that will dra-

matically cut harmful vehicle emissions and 

move the UK towards a zero carbon transport 

system.ó 

 

Dr Henri Winand, Chief Executive of Intelli-

gent Energy said: òThe UK H2Mobility is a 

ground breaking industry led task force. Its 

job is to roll its sleeves up and ensure that the 

UK is well positioned for            the commer-

cial roll -out of hydrogen fuel cell vehicles 

from 2014/15 as part of a balanced                    

p o r t f o l i o  o f  d r i v e  t r a i n s .                                                      

Fuel cell vehicles, storage and refuelling 

technology are here today, they work! We 

now need to look at how we can make 

these elements, together with the hydrogen 

refueling infrastructure, work most effectively 

to enable the UK to take full advantage of 

hydrogen as a transport fuel; stimulating in-

ward investment, GDP growth and securing 

and creating new jobs.ó    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Business Miinister, Mark Prisk, drove Intelligent 

Energyõs hydrogen fuel cell powered black 

cab, which will be seen at the Olympic 

Games in London this summer.  

 

UKH2Mobility will deliver its evaluation of the 

potential of hydrogen as a transport fuel by 

the end of 2012. If the results are positive, an 

action plan will be developed to work 

through the steps needed to get the UK 

ready to be one of the first markets for the 

global commercial roll out of Hydrogen Fuel 

Cell Electric Vehicles.    

 

INDUSTRY PARTNERS 
 

Industry signatory parties to the Memoran-

dum of Understanding are:  

Air Liquide, SA;  Air Products PLC;     Daimler 

AG ;  Hyundai Motor Company ; Intelligent 

Energy Limited ; ITM Power PLC ;   Johnson 

Matthey PLC ;    Nissan Motor Manufacturing ;  

Scottish and Southern Energy plc ;    Tata Mo-

tors European Technical Centre plc ;  

The BOC Group Limited ;   Toyota Motor Cor-

poration;    Vauxhall Motors    

www.bis.gov.uk  
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An 11.2 Megawatt (MW) Fuel Cell system sup-

plied by FuelCell Energy and their partner 

Posco Power is operating in Daegu City, 

South Korea.   POSCO Power sold four 2.8 MW 

DFC3000 Direct FuelCell® (DFC®) plants to 

The Cobalt Sky, a South Korean based invest-

ment and energy consulting firm.  The ultra -

clean electricity is sold to an electric utility 

and the high -grade heat to the local munici-

pality for their wastewater treatment facility, 

under long term power purchase agree-

ments.  

 

òAs an investor, this fuel cell project was inter-

esting due to the favourable environmental 

impact that a fuel cell power plant offers by 

virtually eliminating pollutants and minimizing 

carbon emissions, combined with attractive 

financial returns enabled by the high effi-

ciency of the power generation process,ó 

said Hyung Gee Chung, CEO, The Cobalt 

Sky.  

 

The 11.2 MW fuel cell park only occupies ap-

proximately one acre of land, which is an ad-

vantage for providing environmentally 

friendly power in urban locations. By com-

parison, a concentrating solar power plant of 

similar capacity would occupy about 55 

acres, according to the U.S. Department of 

Energy. The plants operate on imported natu-

ral gas so the high efficiency of DFC plants is 

valued.  

 

The electricity generated by this fuel cell park 

is enough to power approximately 20,000 

South Korean homes.  óThis installation dem-

onstrates how fuel cells provide clean, quiet 

and continuous power with relatively small 

space requirements,ó said Taehyoung Kim, 

Group Leader, Fuel Cell Division, POSCO 

Power. òDistributing a number of multimega-

watt fuel cell parks throughout an electrical 

service area enhances power reliability and 

energy security for electric utilities and their 

customers.  

ŰŨūťŝLŬ ťŚūŠŞŬŭ şŮŞť ŜŞťť ũŚūŤ                 
OPERATIONAL 
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 CLEAN, EFFICIENT DISTRIBUTED 
GENERATION  
FuelCell Energy power plants help solve the 

power generation challenges facing electric 

utilities by providing:  

¶Ultra-clean power: fuel cells generate 

power electrochemically, without combus-

tion, resulting in virtually no pollutants, such as 

NOx, SOx or particulate matter. This is a pub-

lic health benefit for electric utilities and the 

local community.  

¶High efficiency: fuel cells are the most effi-

cient baseload power generation option for 

their size class, providing the most power 

from a given unit of fuel. High efficiency also 

reduces carbon emissions compared to less 

efficient combustion -based power genera-

tion.  

¶Scalability: DFC plants are scalable, provid-

ing a cost effective approach to adding 

power generation incrementally as power 

demand grows within electric utility service 

areas.  

¶Distributed Generation: generating power 

near the point of use lessens the need for 

electric utilities to invest in costly and difficult 

to site transmission and distribution.  

¶Reliability: distributed generation improves 

power reliability and energy security by less-

ening reliance on transmission and distribu-

tion.  

¶Easy to site: The combination of near -zero 

pollutants, modest land -use needs, and the 

quiet operating nature of DFC plants facili-

tates their siting in urban locations.  
 
òFuel cell parks like this 11.2 MW facility are 

an attractive solution for electric utilities to 

incrementally add clean power generation 

throughout their service area in a cost effi-

cient manner,ó said Chip Bottone, President 

and Chief Executive Officer, FuelCell Energy, 

Inc. òOur power plants are scalable and we 

expect even larger fuel cell parks to be built 

globally.ó  DFC power plants are 47% electri-

cally efficient and can achieve total efficien-

cies up to 90% when configured to use the 

high quality heat generated by the power 

plant in a combined heat & power (CHP) 

mode. High efficiency reduces fuel costs and 

carbon emissions and producing both elec-

tricity and heat from the same unit of fuel 

can lessen reliance on combustion based 

boilers used for heating, further reducing 

costs and carbon emissions. By comparison, 

the electrical efficiency of grid delivered 

electricity from the average U.S. fossil -fueled 

power plant is only about 33 -36%. 

 

MEETING LOCAL REQUIREMENTS  
 
The core fuel cell components for this 11.2 

MW project were manufactured by FuelCell 

Energy in the USA and the supporting bal-

ance of plant was manufactured by POSCO 

Power in South Korea. This partnership be-

tween FuelCell Energy and POSCO Power 

illustrates the value of a localization strategy 

to ensure the product best fits the needs of 

the local market while also creating local 

jobs. POSCO Power has ordered 140 MW of  

clean, highly efficient fuel cell power plants, 

modules and components since 2007.  

 
ş ŮŞťŜŞťť ŞŧŞūŠŲLŬ                
PARTNERSHIP WITH ABENGOA 
OF SPAIN 
 

FuelCell Energy has announced a partnership 

agreement with Abengoa S.A. to develop 

localized stationary fuel cell power plants for 

markets in Europe and Latin America. Aben-

goa will develop, manufacture and market 

stationary fuel cell power plants using fuel 

cell modules provided by FuelCell Energy. 

The initial pilot installation will be at the Aben-

goa headquarters in Palmas Campus Palmas 

Altas, Spain using a 300 kilowatt proprietary 

Direct FuelCell® (DFC®) module supplied by 

FuelCell Energy and balance of plant de-

signed and manufactured by Abengoa.   

Renewable biogas markets will be targeted 

and the parties will cooperate to enhance 

the capability and market opportunities for 

DFC power plants operating on liquid        

biofuels.  

 

FuelCell Energy has developed leading edge 

carbonate fuel cell technology that is unsur-

passed for meeting utility -scale  power needs 

for ultra clean  baseload distributionó  
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 said Javier Brey, General Manager of Aben-

goa Hidr·geno. òThe fit is natural between 

our organizations and we look forward to 

growing the market for clean and efficient 

distributed generation fuel cell power plants 

in Spain as well as in Europe and Latin Amer-

ica, where we already have a presence. We 

will develop and manufacture in Spain sta-

tionary carbonate fuel cell plants by starting 

with FCE technology, and it will also in-

crease   the value of our partnership. In the 

short term, we plan to develop technology 

together.ó 

 

LIQUID BIOFUELS FOR DFC 
POWER PLANTS 
The partners will target markets in Europe and 

Latin America for megawatt -class DFC power 

plants, focusing on municipalities, large indus-

trial power users and facilities that generate 

renewable biogas. These markets value high 

efficiency, distributed generation and the 

ability to generate virtually emission -free 

clean power from renewable fuels, all attrib-

utes of DFC power plants. DFC power plants 

are fuel flexible, capable of operating on 

clean natural gas or renewable biogas.  Un-

der the partnership, Abengoa will use its ex-

perience with biofuels to develop a fuel 

processing system that will support the use of 

liquid biofuels as a fuel source for DFC power 

plants. Clean, efficient and reliable fuel cell 

power plants that can operate on liquid bio-

fuels are attractive in Latin American markets 

such as Brazil, where sugar cane is widely 

used as a feedstock to create ethanol.  

 

òAbengoa has experience developing fuel 

cell systems with value added capabilitiesó 

said Chip Bottone. òWhen combined with 

their European and Latin American business 

and marketing reach through the Abengoa 

organization, we see excellent prospects for 

market expansion in Europe as well as devel-

oping the Latin American market for clean 

baseload distributed generation fuel cell 

power plants.ó 

 

Biogas producers require heat in their proc-

esses so the ability of DFC plants to use bio-

gas as a fuel and produce both clean power 

and usable heat helps convert a waste dis-

posal challenge into an economical and en-

vironmentally friendly power generation solu-

tion.  

 

Abengoa is an international company that 

applies innovative technology solutions for 

sustainable development in the energy and 

environment sectors, generating electricity 

from the sun, producing biofuels, desalinating 

sea water and recycling industrial waste.  

Hydrogen will be the energy of the future, in 

tandem with electricity, according to Felipe 

Benjumea Llorente, Chairman of Abengoa. 

He said that given the economic interests 

tied to fossil fuels, reaching the point where 

the sun and hydrogen provide the major part 

of our energy needs will not be easy.  We 

need to adopt a new economic paradigm in 

which the costs of goods and services in-

clude not only the manufacturing cost, but 

their environmental cost as well.  

 

FUELCELL ENERGY NOTCHES UP 
A BILLION KILOWATT HOURS!  
 

FuelCell Energy has announced a significant 

milestone with one billion kilowatt hours (kWh) 

of ultraclean and renewable electricity pro-

duced by Direct FuelCell power plants since 

2003. One billion kWh of electricity can 

power more than 90,000 average size U.S. 

homes for one year. With more than 80 DFC 

plants producing environmentally friendly 

power and usable high quality heat at more 

than 50 locations globally, DFC plants are 

eliminating the emission of a significant level 

of pollutants and substantially reducing car-

bon emissions compared to the average U.S. 

fossil-fuel power plant.  

 

òOur power plants are solving power genera-

tion challenges every day for our global   

customer base,ó said Chip Bottone. òThey 

provide environmentally friendly power pro-

duction where the power is used in an eco-

nomically attractive manner.  One billion kilo-

watt hours of power production supports our 

position as a global leader in ultra -clean 

baseload distributed power generation     

w i t h  a  g r o w i n g  i n s t a l l e d 

base .ó   www.abengoa.com   www.fce.com  
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Solvay has presented the first results of     

Nedstackõs fuel cell system, which is operat-

ing at their chlorine plant near Antwerp. The 

system was installed on schedule in Septem-

ber 2011 and after a few weeks of testing, it 

has now been running continuously for 2 

months. The performance is impressive: the 

electrical efficiency has proven to be 50 %, 

with a total efficiency - including heat recu-

peration - of 80 %.  

 

 The availability is meeting high expectations 

too, even in this early phase of operation, it 

has been 99 % over the past two months.  

Solvayõs personnel have quickly learnt to   

operate this hassle -free plant.  

 

This PEM Power Plant is a major milestone in 

the global fuel cell industry. With 1 megawatt 

(MW) of electric power output, delivered by 

12,600 fuel cells, it is the largest of this type in 

the world. The PEM Power Plant converts   

hydrogen, a by -product in the chlorine indus-

try, into electricity and heat. Chlor -alkali and 

chlorate production industries are very       

energy -intensive and Nedstackõs PEM Power 

Plant enables them to self -generate 20% or 

40% respectively of their electricity consump-

tion.  

 

Solvayõs PEM Power Plant generates 1 MW of 

electricity and 500 kW of heat, to be reused 

in the production process for significant addi-

tional cost savings.  

 

In addition, PEM fuel cells are emission -free.  

With PEM Power Plants, the industry signifi-

cantly contributes to meeting the European 

targets to reduce energy consumption and 

CO2 emissions.  

 

LONG LIFE TIME  
 
In 2007, Nedstack delivered a smaller model, 

with a capacity of 70 kW, at AkzoNobelõs 

chlorine production plant in Delfzijl.           

Nedstackõs fuel cells proved to have a       

remarkably long life span.  

 

The most recent generation of Nedstackõs 

fuel cells have reached 13,000 hours of con-

tinuous operation and are expected to last 

over 20,000 hours.  

  

 

The Akzo PEM Power Plant, which has been in 

operation for almost five years now, requires 

minimum maintenance and is monitored at a 

distance by Nedstack.  

 

HUGE MARKETS FOR NEDSTACK 
 Nedstack sees an enormous market for these 

systems, especially in India and China, where 

large quantities of the by -product hydrogen 

are available and the value of electricity is 

high because the power supply of these fast -

growing economies cannot always keep up 

with   demand.        www.nedstack.com  

şŢūŬŭ ūŞŬŮťŭŬ Ũş ŧŞŝŬŭŚŜŤLŬ                             
1 MW PEM POWER PLANT 


