
   

 

HEADLINE NEWS  
 

 

South Korea is pushing ahead with the 

world’s largest fuel cell manufacturing 

facility.  Posco Energy already has over 

150 MW of operational fuel cells in 

twenty locations and is aiming to build a 

cleaner, safer future.  

 

Doosan Fuel Cell is providing fuel cells 

from its manufacturing facilities in the 

USA for Korea Western Power to provide 

electricity for 3,000 homes in Seoul.  

 

Hyundai is supplying two of its fuel cell 

cars to  the car club in Aberdeen, the 

Hydrogen City.  The ix35 cars will be ac-

cessible to the local council, businesses 

and the public, who will be able to ex-

perience the benefits of clean and 

green motoring firsthand.  
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Posco has over 150 megawatts of fuel cells in 

operation at over 20 location in South Korea. 

They realise that many existing power gen-

eration methods pose serious problems such 

as environmental pollution and safety.  This is 

why they have focussed their resources on 

developing and sharing eco-friendly, safe 

and high efficiency energy sources which 

have infinite possibilities.  Fuel cell technology 

is an innovative, forward looking energy 

source that helps us build a cleaner, safer 

future.  
 

Posco manufactures molten carbon fuel cells 

by agreement with FuelCell Energy and is 

also developing a solid oxide fuel  cell.  Po-

sco provides total fuel cell solutions from the 

development to  manufacture, installation 

and construction, and maintenance and re-

pair of fuel cell power generation systems, 

through their industry-leading Fuel Cell       

Research Institute.      

 

Posco’s 3oo kilowatt fuel cell produces elec-

tricity for around  700 households and heat 

for 120 households.  The  2.5 megawatt fuel 

cell is producing electricity for about 3,200 

households as well as heat for over 1,000 

households.  

 

FUEL CELLS  CAN BE  

INSTALLED ANYWHERE.  
 

The use of fuel cells eliminates the construction 

costs required for transmission facilities, such as 

towers.  They achieve the highest space effi-

ciency at approximately 0.18m²/kW which 

makes them suitable for central business dis-

tricts with high land costs.  Fuel cells can be 

installed outdoors, underground, or on rooftops 

with no restrictions on installation conditions.   

www.poscoenergy.com 

 

 

 

 

Posco Energy in South 

Korea is equipped with 

the world’s largest fuel 

cell manufacturing  

facility. They  have 

been pushing ahead 

with R&D and invest-

ment in this field since 

2007 to secure original 

technology, develop 

commercial technol-

ogy, and establish 

l e a d i n g - e d g e          

production facilities. 

POSCO ENERGY  BUILDING A CLEANER 

AND SAFER FUTURE 

Posco’s fuel cells are utilised in 

many applications including: 

decentralized power supply 

utilizing  biogas; used water 

treatment facilities; landfills; 

gas storage facilities; for ships;  

apartment complexes; hous-

ing complexes; hotels; office 

buildings; and shopping malls.    

http://www.poscoenergy.com
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Doosan Fuel Cell has finalized a partnership 

with Korea Western Power and Serveon for 

eleven fuel cells totalling five megawatts.   

These will be manufactured in Doosan’s 

South Windsor, Connecticut production facil-

ity.  The PureCell® Model 400 power plants 

will generate clean electricity for nearly 3,000 

homes in a suburb of Seoul. This is the second 

major agreement that Doosan has made re-

cently with a Korean utility.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Our significant recent growth in Korea, as 

well as in the U.S., is helping pave our path for  

 

expansion in the global fuel cell market,” says 

Doosan President and CEO Jeff Chung. 

“Hydrogen-based fuel cell technology is be-

ginning to receive worldwide acceptance as 

a cleaner, quieter, more efficient alternative 

to conventional fossil fuel-based generation.”  

 

The eleven power plants – which will occupy 

barely one-quarter acre, compared to solar 

panels requiring 38 acres to generate the 

same amount of electricity – will be installed 

at Korea Western Power’s new plant in the 

port city of Incheon and will be operational 

in 2016.  

 

Following its recent deal with Korea Hydro & 

Nuclear Power, Korea’s largest utility, as well 

as earlier installations, Doosan will now be 

responsible for 129 fuel cell power plants that 

equate to 50 MW of power generation 

throughout Korea. One reason for the accel-

erated conversion to fuel cells that minimize 

greenhouse emissions is that all utility compa-

nies in South Korea must adhere to renew-

able portfolio standards (similar to those in 29 

U.S. states), which require clean energy inte-

grat ion throughout  the count ry .  

www.doosanfuelcell.com. 

 

 

DOOSAN FUEL CELLS POWER 3,000 

MORE HOMES  

Doosan designs,  

e n g i n e e r s  a n d 

manufactures phos-

phoric acid fuel cells 

for commercial and 

industrial applica-

tions and supplies 

combined heat and 

power to building 

and utility systems. 

With its growing 

team, and focus on 

innovation and tech-

nology leadership, 

Doosan’s stated   

vision is to be the 

global leader in the 

fuel cell industry.   

http://www.doosanfuelcell.com
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The City of Hartford, Connecticut with the 

retail energy supplier Constellation and 

Bloom Energy have begun the construction 

of a micro-grid system powered by fuel cells 

that will help to manage electricity costs and 

supply emergency power to a portion of the 

city’s Parkville neighbourhood. The micro-grid 

system is scheduled for completion during 

the third quarter of 2016. 

 

During non-emergency operation, the 800-

kilowatt micro-grid system is designed to pro-

vide 100% of the electricity for various local 

centres and excess electricity generated by 

the system will reduce costs at four schools.  

 

“When the power goes out elsewhere, our 

state-of-the-art micro-grid will keep the 

power running at a senior center, library 

branch, school, health center, supermarket 

and gas station,” said Hartford Mayor Luke 

Bronin. “In addition, the clean energy pro-

duced by the fuel cells will result in cost sav-

ings for the City of Hartford. That’s a win-win 

for our city and we hope to build on this 

model elsewhere in Hartford.”   

 

Constellation is providing engineering, pro-

curement, construction and operation ser-

vices for the micro-grid system. Powered by 

Bloom Energy fuel cells, the electricity gener-

ated will be purchased by the city at or be-

low current market rates through a 15-year 

power purchase agreement.   “As a com-

petitive energy supplier and a strong advo-

cate of customer choice and innovation, 

Constellation aims to provide flexibility and 

support for our customers who require distrib-

uted generation and other dedicated en-

ergy technologies as part of their overall en-

ergy strategy,” said Gary Fromer, senior vice 

president of distributed energy at Constella-

tion. “We applaud the City of Hartford for its 

commitment to micro-grid development and 

the state of Connecticut for creating the 

public-private initiatives that help make pro-

jects like this possible.”  

 

"Bloom Energy is proud to be a part of this 

innovative public-private partnership with 

Constellation and the City of Hartford,” said 

Josh Richman, vice president global business 

development & policy at Bloom Energy. "This 

micro-grid project and others like it would not 

be possible without the state of Connecti-

cut’s support."  

 

The project is Connecticut’s first to be devel-

oped thorough a public-private effort and 

one of the first to be implemented through 

Connecticut’s Department of Energy & Envi-

ronmental Protection (DEEP) Micro-grid Grant 

Program. Additionally, the project is part of 

the state’s Low-Emission Renewable Energy 

Credits Program, which enables participants 

to sell qualified Connecticut Class I renew-

able energy credits created from renewable 

projects to the local utility under a long-term 

contract. 

 

RELIABLE FUEL CELLS HELP   

TO REDUCE COMMUNITY’S   

ENERGY COSTS   
 

“The Parkville micro-grid is a perfect example 

of the positive impact we can have on our 

communities and residents through innova-

tive and creative approaches to the energy 

challenges we face,” said  Commissioner 

Robert Klee, Connecticut Department of  

Energy and Environmental Protection. “This 

micro-grid will help reduce energy costs for 

the City of Hartford and its school system, in 

addition to providing power to maintain im-

portant services for people when the electric 

grid goes down. We are pleased that DEEP’s 

micro-grid grant program and other energy 

initiatives helped make this impressive project 

possible.”  

 

www.bloomenergy.com  

 

 

 

CONSTRUCTION STARTS ON FUEL CELL-

POWERED MICRO-GRID 

http://www.constellation.com/pages/default.aspx
http://www.bloomenergy.com/
http://www.constellation.com/about-constellation/news/pages/news.aspx?a=8662
http://www.ct.gov/deep/cwp/view.asp?a=4405&Q=508780
http://www.ct.gov/deep/cwp/view.asp?a=4405&Q=508780
http://www.ct.gov/deep/cwp/view.asp?a=2715&q=553942&deepNav_GID=1626
http://www.ct.gov/deep/cwp/view.asp?a=2715&q=553942&deepNav_GID=1626
http://WWW.BLOOMENERGY.COM
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AEG and the Staples Center for Sports and 

Entertainment in Los Angeles held a celebra-

tory event marking the completion of the  

deployment of Bloom Energy fuel cell tech-

nology.  Former Vice President Al Gore joined 

executives from AEG, Bloom Energy, Green 

Sports Alliance and the City of Los Angeles to 

“Flip the Switch” on the recently installed 

Bloom Energy fuel cells that will provide on-

site generation to the Staples Center.  

 

The 500 kW solid oxide fuel cell project will 

provide approximately 25% of the power re-

quired by the sports and entertainment 

venue each year. The Bloom Energy Servers 

will also reduce the Staples Center’s carbon 

emissions by 39% compared to electricity pur-

chased from the local utility. 

 

AEG1EARTH  
 

The purchase of this new technology for the 

Staples Center furthers its  reputation as the 

most efficient arena in the world. This project 

contributes to the sustainability goals created 

by AEG, owners of the Staples Center.  The 

mission of AEG 1EARTH is to reduce the com-

pany's environmental impact and drive busi-

ness value through sustainability for all     

company assets, including those at more 

than 100 venues affiliated with its AEG Facili-

ties division. 

 

 

AEG CEO & President Dan Beckerman said: 

“It is our hope and intention that our commit-

ment to developing these critical programs 

and initiatives will challenge and inspire con-

stituents in our industry and extend to our 

partners and stakeholders in the cities where 

we do business all over the world.”  
 

Dr. Allen Hershkowitz, Green Sports Alliance 

President added: "There is no more urgent 

ecological issue than reducing our reliance 

on fossil fuels. AEG's addition of fuel cells to its 

clean energy mix at Staples Center is another 

important example of the company's long-

standing leadership in moving the sports in-

dustry towards responsible environmental 

stewardship.”     “Bloom is thrilled to be here 

and celebrate this occasion with Al Gore.  

We look forward to many future ‘Bloom pow-

ered’ events here at the Staples Center,” 

said KR Sridhar, CEO and co-founder of 

Bloom Energy.  

 

 

BLOOM ENERGY FUEL CELLS FOR 

SPORTS AND ENTERTAINMENT CENTER 

  



 6 

Morgan Stanley is installing a Bloom Energy 

fuel cell system at the firm's global headquar-

ters in New York City's Times Square 

neighbourhood. Morgan Stanley's second 

project with Bloom Energy demonstrates how 

clean energy can be deployed in urban ar-

eas like Times Square.       The fuel cell project 

is expected to be fully operational in late 

2016 and will provide approximately 750 kW 

of high quality power 24/7 to the Morgan 

Stanley building, equal to approximately 6 

million kWh of clean electricity each year. 

 

 “Morgan Stanley is committed to investing in 

technologies that minimize our impact on the 

environment,” said Chief Operating Officer 

Jim Rosenthal.  “Following on the success of 

our fuel cell installation in Purchase, NY, this 

project further exemplifies how we can im-

prove the sustainability and resiliency of our 

facilities, while controlling costs and being 

responsible to our business, our shareholders 

and our planet.” 

 

Support for this project was provided by the 

New York State Energy Research and Devel-

opment Authority (NYSERDA) through a long-

term renewable energy credit contract to 

develop renewable energy projects. John B. 

Rhodes, President and CEO of NYSERDA 

said.  “This project is an example of how new 

and innovative technologies will help us 

achieve Governor Cuomo’s vision of an en-

ergy system that is cleaner, more resilient and 

more affordable for all New Yorkers.” 

 

“The recent Paris Climate Accord calls on 

government and business leaders to re-

imagine the way we power the world, and 

this project in the heart of Manhattan dem-

onstrates how clean distributed energy can 

be deployed onsite, even in urban areas,” 

said KR Sridhar of Bloom Energy.  “We ap-

plaud Morgan Stanley for their continued 

commitment to clean energy as well as Gov-

ernor Cuomo’s administration and NYSERDA 

for their work to drive adoption of clean dis-

tributed generation.”   

 

CHANGING TO SUSTAIN-

ABLE ELECTRIC POWER  

 
KR Sridhar of Bloom Energy, Chris Crane of 

Exelon, and Jim Rosenthal of Morgan Stanley 

hosted the inaugural ASPIRE Forum, an impor-

tant thought leadership forum focused on 

what Fortune 500 stakeholders need to know 

and the options they have to secure reliable, 

cost predictable and sustainable electric 

power to support the growth of their busi-

nesses and the economy overall.  

 

https://youtu.be/Dfmde9dpmlg         

 

 

HIGHRISE PROJECT AT MORGAN 

STANLEY GLOBAL HEADQUARTERS 

http://www.morganstanley.com/press-releases/morgan-stanley-installs-bloom-energy-fuel-cells-at-purchase-ny-facility_d339e54b-370a-4834-a5cf-bfa6a80411db
https://youtu.be/Dfmde9dpmlg
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FuelCell Energy has successfully completed 

the three year evaluation of their Tri-

generation technology at Orange County 

Sanitation District in California.  The fuel cell 

system produced renewable hydrogen for 

fuel cell electric vehicles (FCEVs) and power 

for the wastewater treatment facility, demon-

strating the technical viability of the system 

using a sub-megawatt fuel cell plant. 

 

FuelCell Energy's hydrogen co-production 

system, utilizing a DFC3000® plant, generates 

approximately 1,200 kilogram per day of hy-

drogen, which is adequate to service ap-

proximately 300 cars or 50 buses per day. 

 

Simultaneous with the hydrogen production is 

the generation of 2 megawatts of electric 

power and 2 million Btu of thermal energy. 

Hydrogen production results in a modest re-

duction of electrical output in the tri-

generation configuration compared to the 

power/heat only configuration. 

 

LOW CARBON FUEL 

STANDARD (LCFS) 
 

The California Air Resources Board (CARB) 

has granted contingent certification for this 

renewable hydrogen generation solution us-

ing fuel cells at wastewater treatment facili-

ties under the Low Carbon Fuel Standard.  

CARB carries out life cycle analyses of various 

technologies, which they term ‘certified 

pathways’. These define the ratio of carbon 

emissions to energy use, which is termed 

‘carbon intensity’. FuelCell Energy’s tri-

generation pathway has a remarkable nega-

tive carbon intensity, meaning that a vehicle 

using hydrogen fuel from tri-generation is not 

only carbon free, but in fact is offsetting car-

bon emissions compared to alternatives.  

 

CARB regulations ensure that the production 

of hydrogen for transportation use is consis-

tent with environmental goals.  

 

TRI-GENERATION OF ELECTRICITY, 

HEAT AND HYDROGEN   

Renewable Transportation Fuel  

Affordable, efficient hydrogen, heat and power systems 
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Fuel cells produce power by an electro-

chemical reaction, resulting in the virtual ab-

sence of pollutants such as nitrogen oxide 

(NOx) that causes smog, sulfur dioxide (SOx) 

that contributes to acid rain, or particulate 

matter that aggravates asthma. 
 

NEGATIVE CARBON  

FOOTPRINT 
 

"CARB's team performed a complete Life Cy-

cle Analysis on our tri-generation system and 

determined that we have a negative carbon 

footprint, as our power and hydrogen gen-

eration process is net carbon-neutral due to 

the use of renewable biogas, and is a 

cleaner use of the biogas compared to alter-

natives," said Tony Leo, Vice President Appli-

cation Engineering & Advanced Technology 

Development, FuelCell Energy. "This means 

that overall, we are negative carbon emit-

ters; a superior result in comparison to other 

hydrogen generation technologies such as 

electrolysis or traditional steam reforming.  
 

While the LCFS standard is focused on car-

bon emissions, it is also notable that tri-

generation produces hydrogen without using 

water, which is consumed in both electrolysis 

and conventional steam methane reforming. 

Tri-generation uses waste heat and water by-

products produced by the fuel cell during 

power generation to make hydrogen effi-

ciently and without the need for external wa-

ter consumption, which is increasingly a con-

cern in certain regions, including California," 

continued Mr.Leo.  

 

PRICE COMPETITIVE WITH 

GASOLINE 
 

"Our commercial solution for generating hy-

drogen is technologically, operationally and 

financially superior to conventional hydrogen 

generation alternatives and our ability to 

generate renewable hydrogen affordably 

and with private capital is a game-changer 

that addresses the challenges faced by 

regulators and auto manufacturers," said 

Chip Bottone, Chief Executive Officer, Fuel-

Cell Energy. "The key aspect of supporting 

the hydrogen infrastructure necessary for 

widespread fuel cell electric vehicle adop-

tion is a clean and carbon-friendly solution 

that is priced competitively to the cost of 

gasoline, which is what we can deliver." 

 

The FCEV market is expected to grow rapidly. 

Both Hyundai and Toyota have FCEVs com-

mercially available today. Many other auto-

mobile manufacturers have announced 

plans for commercially launching FCEVs in-

cluding General Motors, BMW, Honda, Audi 

and Mercedes. Providing renewable hydro-

gen for fuel cell buses and material handling 

are also potential markets.   www.fce.com 

 

5.6 MEGAWATT COMBINED 

HEAT AND POWER 
 

Fuelcell Energy has announced plans for the 

installation of a 5.6 megawatt fuel cell power 

generation system for Pfizer Inc. to provide 

reliable and low carbon electricity and 

steam for its 160 acre research and develop-

ment facility in Groton, Connecticut. Pfizer 

will purchase the power and steam under a 

20 year power purchase agreement that will 

lead to a reduction in energy costs while en-

hancing power reliability from on-site power 

generation. The highly efficient combined 

heat and power (CHP) fuel cell system will be 

configured to operate continuously, in paral-

lel with the grid during normal operation and 

independently supplying electricity to cam-

pus loads during grid outages.  
 

"This power purchase model delivers immedi-

ate value while increasing electrical reliabil-

ity.  FuelCell Energy installs, operates and 

maintains the fuel cell power plants," said 

Chip Bottone of FuelCell Energy. "Affordably 

addressing both energy and sustainability 

goals is an attractive value proposition of-

fered by FCE."    The fuel cell system will in-

clude two DFC3000® fuel cell power plants, 

each rated at 2.8 megawatts. Generating 

both power and steam from the same unit of 

fuel reduces heating costs and the associ-

ated pollutants and carbon emissions from 

more traditional combustion-based boiler 

systems. The fuel cell installation is expected 

to be fully operational by summer 2016. 

 

 

http://www.fce.com
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EXXONMOBIL EVALUATING 

CCS WITH FUEL CELLS  
 

ExxonMobil Corporation and FuelCell Energy 

have announced an agreement to pursue 

novel technology in power plant carbon di-

oxide capture through a new application of 

carbonate fuel cells, which could substan-

tially reduce costs and lead to a more eco-

nomical pathway towards large-scale appli-

cation globally.  Vijay Swarup, vice president 

for research and development at ExxonMobil 

Research & Engineering Company said: “Our 

scientists saw the potential for this exciting 

technology for use at natural gas power 

plants to enhance the viability of carbon 

capture and sequestration while at the same 

time generating additional electricity.” 

 

Chip Bottone president and chief executive 

officer of FuelCell Energy said: “Ultra-clean 

and efficient power generation is a key at-

tribute of fuel cells and the carbon capture 

configuration has the added benefit of elimi-

nating approximately 70% of the smog-

producing nitrogen oxide generated by the 

combustion process of these large-scale 

power plants.”  
 

Two years of comprehensive laboratory tests 

have demonstrated that the unique integra-

tion of two existing technologies – carbonate 

fuel cells and natural gas-fired power gen-

eration – captures carbon dioxide more effi-

ciently than existing scrubber conventional 

capture technology. The potential break-

through comes from an increase in electrical 

output using the fuel cells, which generate 

power, compared to a nearly equivalent de-

crease in electricity using conventional tech-

nology.    The resulting net benefit has the 

potential to substantially reduce costs associ-

ated with carbon capture for natural gas-

fired power generation, compared to the 

expected costs associated with conventional 

separation technology. 

www.exxonmobil.com 

CENOVUS ENERGY IN JOINT 

INDUSTRY CCS PROJECT  
 

FuelCell Energy has a contract with  Cenovus 

Energy Inc. for siting a fuel cell system to cap-

ture CO2 from flue gas at an existing 14 

megawatt natural gas-fired co-generation 

facility located at the University of Calgary in 

Alberta, Canada.  Cenovus is the lead part-

ner in a joint industry project and acts on be-

half of members of Canada's Oil Sands Inno-

vation Alliance (COSIA). This project is in-

tended to quantify the benefits of the fuel 

cell carbon capture solution for the separa-

tion of CO2 from the flue gas of boilers used 

to make steam in oil sands production.   
 

"Cenovus and our COSIA partners on this pro-

ject are focused on innovation and technol-

ogy development to reduce greenhouse gas 

emissions" said Craig Stenhouse, Manager, 

COSIA at Cenovus. "We're encouraged by 

the growing commercial adoption of FuelCell 

Energy power plants, and configuring them 

for carbon capture is a compelling applica-

tion for us to pursue." 
 

"Cost is a critical aspect for Canadian oil 

sands operators, and our carbon capture 

solution can efficiently and affordably con-

centrate CO2, while also producing ultra-

clean power" said Chip Bottone of FuelCell 

Energy, Inc. "Our solution is delivered in an 

environmentally friendly manner, and the 

scalable nature of our carbon capture solu-

tion is attractive, as additional capture capa-

bility can be incrementally added over time."  
 

The FuelCell Energy solution is effective and is 

one of the least costly options for removal of 

CO2 emissions from coal-fired power plants, as 

demonstrated under a multi-year project from 

the U.S. Department of Energy (DOE).   The 

project is focused on separating 75% of the 

CO2 from the flue gas of the cogeneration 

plant at the University of Calgary, which pro-

vides electricity and heat for the campus.   

www.fce.com 

 

FUELCELL ENERGY REDUCES COST OF 

CARBON CAPTURE AND STORAGE (CCS) 

http://www.exxonmobil.com
http://www.fce.com
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CYGNUS ATRATUS COST EFFECTIVE 

FUEL CELLS 
In the UK the Government plans to supply low 

carbon energy with nuclear power, which will 

require a long term subsidy.  The first genera-

tor planned for Hinkley is estimated to cost 

£18bn and will be followed by several other 

expensive reactors.   The Government is also 

seeking to reduce CO2 emissions by improv-

ing energy efficiency in buildings. The UK’s 

housing stock is among the least efficient in 

Europe according to a recent report by the 

National Audit Office entitled Green Deal 

And Energy Company Obligation.  The Gov-

ernment’s ‘Green Deal’ to improve energy 

efficiency has not been value for money it 

says.  The report states that over half a million 

homes were supplied with new boilers, but 

Fuel Cell Power suggests that, given backing 

for innovative SMEs, boilers could be re-

placed by highly efficient fuel cells with heat 

pumps where needed.  The Government is 

also faced with the problem of air pollution 

which is responsible for 40,000 deaths per an-

num in the UK alone according to the Royal 

College of Physicians. Fuel cells could resolve 

all these issues, with efficiency up to 90% and 

zero emissions of carbon dioxide and other 

pollutants.  
 
Engineers at the Cygnus Atratus (Black Swan) 

Group have been working for the past 

twenty years to develop cost effective alka-

line fuel cells which will enable the genera-

tion of electricity and heat with negative car-

bon dioxide emissions.   

 

 A gasified anaerobic digester system 

(GAD™ ) produces energy from munici-

pal, agricultural or forestry waste.   The 

ACE™ fuel cells generate electricity with 

efficiency over 60% and in combined heat 

and power mode efficiency is up to 90%.   

 

The fuel cells start quickly, operate at 

around 80°C, have low maintenance and 

are 95% recyclable.  

 

 

The technology is based upon the original 

work of the British engineer Dr Francis Bacon 

who developed the first practical working 

fuel cell for the Apollo space programme. 

This technology has had no backing in the UK 

but engineers have worked for several dec-

ades to reduce materials costs and make 

fuel cells commercially available.   
 

CARBON CAPTURE AND 

 RECYCLING (CCR)  
 

The system can be operated on site as the 

electrochemical process has little noise or 

vibration and there are zero emissions of 

NOx, SOx and particulates. Usable by-

products are heat, methane, syngas, sterile 

liquid fertiliser, bio-char, nitrogen, pure car-

bon dioxide and sterile ash. The only emission 

is potable water.  The electrochemical proc-

ess separates the carbon dioxide which can 

then be utilised locally.  Carbon capture and 

recycling (CCR)  is more efficient than car-

bon capture and storage (CCS).  

 

A unit can be supplied for areas where there 

is no established electricity infrastructure. 

Waste from landfill, agriculture or forestry can 

be gasified, leaving useful by-products.   It 

can also provide emergency  back-up  

power when required by industry, hospitals, 

communities or commercial organisations.     
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The fuel cells can be manufactured locally, 

using commonly found parts and low cost 

materials, with advanced processes includ-

ing 3D mass production. The system can be 

utilised around the world with telematics 

managing digestate handling, transport, ph 

stability, temperature, product gas manage-

ment, humidity control, gas transmission, ref-

ormation control and monitoring, fuel cell 

operation, water control, fertiliser and terra 

preta management.  Progress is being made 

with a low cost electric swing absorber which 

would enable six times more energy to be 

obtained from organic waste than is at pre-

sent being obtained by combustion. The fuel 

cells can also balance the intermittent loads 

from wind and solar energy, using hydrogen 

obtained at times of low demand.    

 

BELOW AVERAGE PRICE  
 

The GAD™ and ACE™ system will be offered 

at below world average per kWh pricing.   

Fuel cells will enable developing countries to 

improve their economies and indigenous 

people could have a better quality of life, 

while eliminating carbon dioxide and other 

polluting emissions.  

 

The availability of an enhanced income from 

local agriculture or forestry could discourage 

further deforestation.  Cygnus Atratus will en-

sure that a percentage of the income is de-

voted to the local community, which could 

help to improve education and further con-

servation measures. 

 

ETHANOL FUELLED  

ELECTRIC VEHICLES 
 

For transport applications, two fuel cell taxis 

and a boat have been demonstrated and 

the technology is now ready for evaluation in 

another vehicle powered by ethanol, prior to 

commercialisation.   Most countries have an 

established liquid refuelling infrastructure and 

ethanol can be obtained from indigenous 

sources.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The plan is to install ethanol fuel cell stacks in 

the taxi and drive it from Southern France to 

London.  Following the first tour, the taxi will 

be taken to the USA and driven right across 

the US, from New York to San Francisco. Then 

on to China, from Hong Kong to Beijing.   It is 

anticipated that this will provide significant 

publicity and serve as a powerful tool to ad-

vance the technology and see it applied to 

transport applications. 

info@cygnusatratusgroup.com  
 

NEWS  
 

FUELS SYNTHESIZED FROM 

RENEWABLES AND CCR 
 

Carbon dioxide which has been captured 

and recycled (CCR) can be  combined  with 

hydrogen to create a hydrocarbon fuel.    

The hydrogen is derived by electrolysis  using 

electricity from wind or solar energy sources.        

Fuel cells are capturing the carbon dioxide 

from the flue gases of coal or natural gas 

generators.    The C02 can then be synthe-

sized with hydrogen produced from renew-

able sources to create natural gas or ethanol 

for transport.  This avoids the need to store 

the carbon, while the use of off-peak      

electricity to create hydrogen helps to      

balance the load from intermittent wind and 

solar energy.  

 

        

 



 12 

Intelligent Energy’s fuel cell was a showstop-

per at CES (the Consumer Electronics Show) 

in Las Vegas in early January 2016.   The 

Company has now signed a letter of intent 

with a major drone manufacturer to develop 

hydrogen fuel cell powered drones. The deal 

will see the two companies work together in 

the first quarter of 2016 to develop techno-

logical solutions to increase drone flight time. 

The goal is for the deal to lead to a formal 

commercial arrangement for the market 

launch. 

 

Intelligent Energy was the subject of substan-

tial international interest at CES when it un-

veiled its fuel cells embedded in a range of 

consumer electronics devices to dramatically 

increase the flight time between charges. 

The problem with drones, particularly for 

commercial use, is the short flight times and 

the long periods of downtime due to battery 

limitations and recharging. Intelligent Energy 

showcased its ultra-light weight fuel cell 

stack, which it has developed specifically for 

the drone market, as well as miniaturised fuel 

cell stacks that can be embedded into smart 

phones, laptops and notebooks. 
 

TWO OR THREE TIMES 

LONGER IN THE AIR 

 

 

 

 
 

 

Powering a drone with a hydrogen fuel cell 

could enable it to fly for hours. Although the 

exact improvements  in flight times will not be 

known until the production drone is finalised, 

the expectation is that a fuel cell could more 

than double or even triple the time a drone 

could remain airborne. In addition, fuel cells 

would reduce the downtime significantly as 

re-fuelling takes a matter of minutes. 

“Our embedded fuel cell technology was 

well received at CES and we have had huge 

levels of interest from manufacturers so we 

are absolutely delighted to be signing our first 

letter of intent on the back of the show,” said 

Julian Hughes, Acting Managing Director for 

Intelligent Energy’s Consumer Electronics Divi-

sion. “Major shortcomings to drone develop-

ment are range and flight time. A longer 

flight time and, therefore, increased range 

means drones become much more viable for 

commercial use. We see the signing of this 

letter of intent as a very important step to the 

commercialisation of fuel cells in drones.”  

 

The BBC has prepared a video showing how 

Intelligent Energy’s hydrogen fuel cells could 

contribute to a new commercial drone with 

greater range and minimal downtime: 

http://www.bbc.co.uk/news/technology-

35890486 

 

EVERYDAY ENERGY  

SOLUTIONS TO POWER  

PEOPLE’S LIVES 
 

Working with international companies, Intelli-

gent Energy aims to embed its technology in 

mass market applications to solve the chal-

lenges of continuous power and productivity, 

by creating everyday energy solutions to 

power people’s lives. The Group’s intellectual 

property and expertise is based around pro-

prietary fuel cell technologies, which are the 

product of over 25 years of research and de-

velopment. Its patent portfolio includes more 

than 1,000 patents granted and 1,000 pat-

ents pending.  With its principal facility and 

headquarters in Loughborough, UK, the com-

pany also has operations in India, Japan and 

Singapore, a commercial office in Silicon Val-

ley, USA and development facilities co-

located at the French Alternative Energies 

and Atomic Energy Commission in Grenoble 

and at NASA in Florida, USA. 
 

 

 

INTELLIGENT ENERGY’S HYDROGEN FUEL 

CELL TO INCREASE DRONE FLIGHT TIME 

http://www.bbc.co.uk/news/technology-35890486
http://www.bbc.co.uk/news/technology-35890486
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Amber Rudd was greeted at Loughborough 

Station by an Intelligent Energy fuel-cell pow-

ered black cab.  She was then given a be-

hind the scenes viewing of their technology 

portfolio and latest examples of embedded 

hydrogen fuel cells for smart phones and lap-

tops. 
 

The Energy Secretary’s visit coincided with 

the announcement that, following their 

£1.2bn deal to supply power to telecom tow-

ers in India, the first fuel cells in the field have 

generated more than 10MWh of power in just 

three months. So far the breakthrough clean 

energy project, which will run for ten years, 

has saved more than 55 tons of CO2 emis-

sions by replacing the diesel generators 

needed to keep the telecom towers running 

when India’s electrical grid goes down. 
 

The aim of the tour was to illustrate to the En-

ergy Secretary how dynamic and powerful 

fuel cell technology is. The same fuel cell 

technology, in varying sizes and power out-

puts, is used to power drones, smart phones, 

taxis and fleet vehicles as well as telecom 

towers, at a growing scale and without the 

need for subsidies. 
 

During her visit Amber Rudd said: “It's been 

great to visit Intelligent Energy today and see  

 

first-hand world-leading innovation from a UK 

company that's a real international success 

story, exporting cutting-edge technology 

that's making a difference right now. This 

Government is backing companies like Intelli-

gent Energy to grow, export their expertise, 

and create more jobs and financial security 

for working people and their families, in 

Loughborough and all across the country". 

 

Intelligent Energy’s Vice President of Govern-

ment and External Programmes, Dennis Hay-

ter, said: “We are delighted to have wel-

comed the Energy Secretary to our head-

quarters showing her how powerful fuel cell 

technology can be across a diverse range of 

applications. We are providing proof in the 

field as to how our fuel cells can be used to 

reduce carbon emissions while providing 

clean, silent, always-on power, without the 

need for subsidy. The overlap of Amber 

Rudd’s visit with our announcement of the 

ongoing success of our telecoms deal in In-

dia is timely. We are delighted to be in a posi-

tion where we can show real results through 

this deal, a deal which truly encapsulates our 

vision of clean, reliable power. The first three 

months has been a strong start for us for pow-

ering telecom towers in India - and this is just 

the beginning.”  www.intelligent-energy.com  

 

AMBER RUDD MP VISITS  

LOUGHBOROUGH HEADQUARTERS  
                                                                                                             

 

                                                                                                            Energy and Climate Change  

                                                                                                            Secretary, Amber Rudd MP,  

                                                                                                            visited Intelligent Energy’s   

                                                                                                            headquarters in Loughborough   

                                                                                                            to speak with their engineers   

                                                                                                             and innovators.  

 

 

http://www.intelligent-energy.com
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HYDROGENICS AGREEMENTS FOR OVER 

2,000 VEHICLES FOR CHINA  

The deals cover more than 2,000 

 vehicles over the course of the 

 next 3-5 years. Staged rollouts  

will follow typical engineering  

milestones from prototyping,  

manufacturing, vehicle  

certification and infrastructure 

 build-out. Included in the 

 agreements are heavy-duty fuel  

cells, fuelling stations, and  

assessments for converting wind  

energy and other forms of surplus  

electricity to hydrogen using  

Hydrogenics’ Power-to-Gas  

energy storage  

Hydrogenics Corporation has signed sepa-

rate supply agreements with several Chinese 

electric vehicle integrators to bring its fuel cell 

and fuelling station technology to China as 

part of the country’s strategy to solve preva-

lent air quality issues. The agreements were 

signed in Beijing at ceremonies attended by 

Ontario Premier Kathleen Wynne and trade 

commission delegates, along with local and 

state officials. 

 

FUEL CELLS FOR MAIN-

STREAM URBAN TRANSIT  
 

Hydrogenics has worked closely with a num-

ber of Chinese companies throughout the 

past year – already delivering over 30 propul-

sion systems for buses and other vehicle plat-

forms from leading original equipment manu-

facturers (OEMs) such as Futian and Volvo. 

The largest bus OEM in China, Yutong, is one 

of the key suppliers seeking to bring fuel cell 

technology into the urban transit main-

stream. 

 

Hydrogenics CEO Daryl Wilson stated, “We 

are thrilled to have been chosen by Chinese 

OEMs for our industry-leading hydrogen tech-

nology. These agreements demonstrate  

 

China’s commitment to tackling air quality, 

driving an urgent need for zero-emission 

transportation.  

 

Hydrogenics  is the only ‘one stop shop’ pro-

viding the full scope of technology to meet 

China’s needs – from Power-to-Gas applica-

tions to fuelling stations and vehicle propul-

sion systems. It is believed over 2,000 buses 

and other zero-emission vehicles will be 

launched over the next five years in China.”   

 

In China today there are over 250,000 elec-

tric vehicles in operation – one of the largest 

deployments of zero-emission transportation 

worldwide – and vehicle integration compa-

nies have begun to seek ways to improve the 

limited range these vehicles provide. Hydro-

gen fuel cells provide such range.  

 

GREEN POWER-TO-GAS  
 

In addition, China’s vast deployed wind and 

solar power systems offer unprecedented po-

tential for the generation of green hydrogen 

fuel through Power-to-Gas energy storage. Hy-

drogenics has already demonstrated the com-

mercial viability of multi-megawatt systems for 

converting renewable energy to high purity 

hydrogen.    www.hydrogenics.com 

http://www.hydrogenics.com
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The size and rapid growth of China’s econ-

omy has resulted in considerably larger car-

bon dioxide emissions than other nations. 

Given the magnitude and growth rate of 

China's carbon emissions, the country has 

become a critical partner in developing pol-

icy approaches to reducing global CO2 

emissions. 

 

In 2011, a new energy program was 

launched, involving 48 Chinese cities with an 

objective of expanding public transit while 

also reducing the number of vehicles in cities. 

One of the program’s specific goals is to de-

ploy more than 1,000 clean energy buses in 

each of the participating cities, taking ad-

vantage of government subsidies to facilitate 

this expansion. Fuel cell buses and electric 

buses are eligible for a subsidy of approxi-

mately USD$150,000, through 2017. In addi-

tion, hydrogen fuelling stations are eligible for 

a further subsidy of approximately 

USD$650,000. 

 

Ballard’s strategy is to deliver proprietary fuel 

cell stacks, along with technology licenses for 

the localization of fuel cell module assembly. 

Having strong local partners is key to opening 

the Chinese market in that it facilitates ac-

cess to marketplace provincial-level subsidies 

and relationships with local transit operators, 

the end users. Ballard is currently partnered 

with three companies in China and recent 

progress has been substantial. 

 

Ballard has a $10M agreement for power 

products and technology solutions to support 

33 new buses with partners Synergy and Nan-

tong Zehe New Energy Technology Com-

pany. The municipal governments in the cit-

ies of Yunfu and Rugao plan to have fuel cell 

bus fleets operating in revenue service in 

2016.  

 

The $3M agreement with Tangshan Railway 

Vehicle Company, Ltd. for the development 

of a new fuel cell module that will be de-

signed to meet the requirements of tram or 

Modern Ground Rail Transit Equipment appli-

cations is progressing well. 

 

 

BALLARD SUPPLIES CLEAN URBAN 

TRANSPORTATION FOR CHINA  

 

 

 

Ballard also has a $17 

million agreement with 

Guangdong Synergy 

Hydrogen Power Tech-

n o l o g y  C o m p a n y 

(Synergy) in support of 

their planned deploy-

ment of approximately 

300 fuel cell powered 

buses in the cities of 

Foshan and Yunfu, 

China. 
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Ballard has another $6M agreement to de-

velop and commercialize a fuel cell engine 

specifically designed for integration into low 

floor trams manufactured by CRRC Qingdao 

Sifang Company, Ltd. Initial deployment of 

eight fuel cell powered trams is planned by 

the city of Foshan in 2017. 

 

 Ballard successfully demonstrated the tram 

at a ceremonial event held in Qingdao, 

China. The tram, developed in partnership 

with CRRC Qingdao Sifang Company and 

powered by Ballard’s FCveloCity® motive 

modules, had been built in just a few short 

months. 

 

Progress has been made quickly, with indus-

try coming together to form an overall pro-

ject plan for the build and operation of the 

fuel cell powered tram. Since that launch 

event, the tram has undergone further devel-

opment work and has now successfully 

passed a preliminary design review. At the 

design review event in October 2015, thirteen 

experts from the Chinese rail industry re-

viewed and approved the fuel cell tram  

 

 

design, technical standards and operational 

route. 

 

This first hydrogen fuel cell tram will operate 

on a 6.6km rail line in the Gaoming district of 

Foshan, connecting a subway line with a rail-

way station. The line will have ten stations, 

including a station for hydrogen refuel-

ing.  The top speed of the tram is 80km per 

hour, but will typically run at 30km per hour 

between stations, which is faster than a tran-

sit bus. The low floor bus is spacious, with a 

load capacity of 300 people. 

 

A hydrogen fuel cell tram offers many advan-

tages to transit operators looking to deploy 

clean energy vehicles.  A tram operates at 

street level, making it faster and less expen-

sive to install than a subway line. With the fuel 

cell providing power, unsightly overhead 

catenary lines are unnecessary. Trams are 

well suited to a variety of urban cities, 

whether providing transport within a down-

town core or efficiently moving riders from 

outer suburban areas to the downtown. 

 

 

 

WORLD’S FIRST HYDROGEN FUEL CELL 

TRAM 
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EUROPEAN PROGRAMME  
 

The fuel cell powered bus fleet operated by 

the City of London is part of a series of pro-

grams supporting the deployment of fuel cell 

bus fleets throughout Europe funded by the 

Fuel Cells and Hydrogen Joint Undertaking 

(FCH-JU). Europe has been at the forefront of 

introducing clean energy transit buses to the 

market place. In the last decade, several 

large-scale projects demonstrated that fuel 

cell buses can be operated safely on Euro-

pean roads.  

 

FCH-JU has published its 2016 call for propos-

als, including a topic covering the large 

scale validation of fuel cell bus fleets. Earlier 

EU programs (CHIC, High VLOCity, HyTransit 

and 3EMotion) have shown a 75% price re-

duction of the bus since 1990 with volumes 

remaining small, but to achieve further cost 

reductions more significant fleet sizes are   

required. 

As part of its publicly stated 

goal to reduce CO2 emis-

sions 60% from the 1990 level 

by 2025, the City of London 

has decided to establish an 

Ultra-Low Emission Zone in 

2020 in the central city and is 

pursuing an ambitious pro-

gram to introduce low-

emission powertrains to its bus 

fleet. In support of this plan, 

Ballard’s FCveloCity®-HD 

powered fuel cell buses oper-

ated by Transport for London 

(TfL) are now an established 

fixture of the scenic RV1 

route, taking passengers past 

major landmarks including 

Tower Bridge, the London Eye 

and Covent Garden. 

 

 

 

This topic calls for simultaneous deployment  

and demonstration of larger scale fuel cell 

bus fleets of at least 100 fuel cell buses con-

sisting of at least three locations with a mini-

mum of twenty buses per depot. The project 

will serve to analyze the operation of large 

fleets of buses and their impact on everyday 

heavy usage bus operation, including the 

specific purchasing mechanisms. 

  

The stated volumes in this call for proposals 

represents a significant step forward from the 

current scale of deployments in Europe. 

These increased volumes of fuel cell pow-

ered buses would support cost and price re-

ductions through economies-of-scale, ena-

bling fuel cell solutions to compete more ef-

fectively with incumbent transit technologies.  

www.ballard.com         www.highvlocity.eu 

 

 

 

BALLARD FUEL CELL BUSES FOR  

LONDON AND EUROPE  

http://www.ballard.com
http://www.highvlocity.com.eu
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Aberdeen City Council secured Transport 

Scotland funding to buy two Hyundais.  This 

will encourage businesses and individuals to 

try out and buy hydrogen vehicles, and will 

also be the next step in building a hydrogen 

infrastructure in the city and extending the 

use of hydrogen-fuelled transport throughout 

Scotland.  

 

The fuel cell cars will be made available for 

public use on a pay-as-you-go basis later this 

year, following an initial testing period and a 

series of promotional events. Councillor 

Barney Crockett, who chairs the European 

hydrogen association (HyER) said:  "Once 

again we are demonstrating that by taking 

the lead on developing and using new and 

innovative technologies, we can offer envi-

ronmentally friendly alternatives to traditional 

methods of transport which rely on fossil fuels. 

 

Managing director of Co-wheels, Richard 

Falconer, added:  "Co-wheels has always      

pioneered cleaner and greener travel       

options, and these hydrogen powered cars 

are another step toward improving air quality 

and reducing  CO2   emissions in the city.  

 

We are delighted to be working with Aber-

deen City Council to enable residents, coun-

cil staff and local businesses access to this 

cutting-edge green driving technology." 

 

The Hyundai ix35 fuel cell car has similar levels 

of convenience and performance to con-

ventional internal combustion cars. Its hydro-

gen capacity gives it a driving range of 

525km (326 miles) on a single fuelling. Unlike 

traditional cars, the hydrogen fuel cell cars 

produce no harmful emissions, and in fact 

only produce water vapour at the tail pipe.  

Once in full operation, the Hyundais will be 

fuelled using locally-produced hydrogen. 

 

Derek Mackay, Minister for Transport & Islands 

said: "Transport Scotland have supported the 

introduction of these cars to complement 

Aberdeen's growing fleet of ultra-low emis-

sion vehicles, including buses and vans. The 

fact that they will be deployed in the car 

club and be so accessible by the public and 

council staff as well as by local businesses, 

means that many more people will be able 

to experience the benefits of clean and 

green motoring first hand”. 

 

 

ABERDEEN THE HYDROGEN CITY  

 

Following the deploy-

ment of the largest      

hydrogen fuel cell bus 

fleet in Europe, Aberdeen 

is marking another clean 

energy first as the city 

council's flagship hydro-

gen programme intro-

duces hydrogen fuel cell  

vehicles to the city's car 

club.  
 

The availability of the 

Hyundai ix35 cars will   

enable many more    

people to experience the 

excellent performance of 

hydrogen fuel cell cars.  
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ABERDEEN HYDROGEN 

BUSES SUCCESSFUL YEAR 
 

The Aberdeen hydrogen fuel cell bus pro-

ject celebrated its first successful year of 

operation. The fleet travelled 250,000 miles 

and carried more than 440,000 passengers.  

The buses produce no harmful emissions 

and have proven to be almost four times 

more fuel efficient than their diesel equiva-

lents. The hydrogen production and refuel-

ling station achieved 99.9% availability.  It is 

owned and operated by BOC, a member 

of the Linde Group.  

 

Councillor Barney Crockett said: "The Aber-

deen Hydrogen Bus Project has been a 

great success story for Aberdeen and all of 

the partners and funders involved in it. In 

the space of just a year since we moved 

into the operational phase, the project has 

outperformed expectations. It's been very 

well received by the bus drivers and mem-

bers of the public, and has created a real 

buzz about the city's hydrogen capabilities. 

These vehicles have replaced 10 diesel 

buses on the city's streets, cutting the 

amount of toxins polluting our air on a daily 

basis and helping us work towards making 

Aberdeen a cleaner, greener city, with a 

clear focus on low-carbon technologies.  

 

Steve Walker, Managing Director for Stage-

coach North Scotland said: "Reaching the 

first year of operation is a huge milestone 

for the Aberdeen Hydrogen Bus Project. We 

are really pleased with how the vehicles 

are performing on the road and we have 

had a significant amount of positive feed-

back from our passengers on the quality of 

the buses. We are looking forward to the 

next year of operating the hydrogen pow-

ered vehicles." 
 

David Phillips, First Aberdeen managing di-

rector, said: "We are proud of our role as an 

operator of these ground-breaking hydrogen 

vehicles and I'm delighted to mark the one 

year anniversary today. They've been an ef-

fective addition to our Aberdeen fleet and 

the feedback we've had from both passen-

gers and the drivers who've had them on the 

roads every day has been extremely posi-

tive. More public transport journeys are 

made by bus than any other mode and it's 

important we continue to embrace changes 

that benefit both the passenger and the en-

vironment. We are keen to continue to work 

closely with our partners to ensure that to-

gether we achieve real and lasting modal 

shift."  www.aberdeencity.gov.uk 

           www.shfca.org.uk 

 

 

http://www.aberdeencity.gov.uk
http://www.shfca.org.uk
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Called the Rasa, this first Riversimple car is a 

two seater ‘network electric’ car, powered 

by a hydrogen fuel cell. (See diagram below)

The engineering prototype has clocked over 

60mph and has been weaving neatly 

through the traffic in London, as well as glid-

ing down the country lanes in Wales. 

 

RECYCLING AND ZERO TAIL-

PIPE EMISSIONS 
  

The engineering prototype weighs 580 kgs.  

The chassis is made from very lightweight but 

extremely stiff carbon fibre composites and 

the body is also made of lightweight com-

posites.  The car is powered by an 8.5kW   

hydrogen fuel cell.  The  four electric wheel 

motors recover over 50% of the kinetic en-

ergy when braking, with super-capacitors to 

store this energy.  

 

The production prototype should do 250 mpg 

petrol equivalent, with a range of 300 

miles.  Emissions are zero at the tailpipe and 

even if the hydrogen comes from natural gas 

there is only  about 40gCO2/km well-to-

wheel.   The impact on the environment is 

minimised: even the car seats are covered 

with a high quality material which has been 

manufactured from recycled plastic bottles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Riversimple’s engineers are ensuring that 

every component part of the supply chain is 

of long lasting quality.     They are selling a 

service not a product and long life and     

recycling will make it cost effective for the 

suppliers as well as for the customers.   

 

The Rasa  is designed to meet a growing   

demand for eco friendly cars.  World popula-

tions are growing, regulatory pressures to stop 

environmental damage are increasing, and 

there is a growing global demand for mobil-

ity.   At the same time fuel supplies are de-

creasing and the environment cannot con-

tinue to assimilate carbon dioxide safely,  

 

 

It is called a network electric car  

because the energy is networked 

around the car.  It can flow in any 

direction on any path apart from 

back into the fuel cell. 
 

Energy flows constantly from the  8.5 

kW fuel cell to the electric motors.  
 

It is supplemented by power from 

the super-capacitors when required 

for acceleration. 
 

The super-capacitors are replen-

ished by energy from the motors 

when braking . 

THE RIVERSIMPLE PRODUCTION  

PROTOTYPE IS HERE! 
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USER-FRIENDLY HYDROGEN 

REFUELLING  
 

Riversimple believes that as fuel cell cars  

c o nt i n ue  t o  p r ov e  t h e m s e l ve s , 

the supporting infrastructure will follow.  That, 

after all, is what happened with mobile 

phones. 

 

The company envisages multiple-fuel fore-

courts with a combination of quick stop     

hydrogen fuel pumps and longer stop bat-

tery-charging points.  Ultimately petrol and 

diesel would be phased out as dirty fuels. To 

get thinks started, Riversimple is  working with 

hydrogen refuelling partners to put in hydro-

gen stations one by one in hub locations 

near where the customers live.  The more 

people who want a Riversimple car in any 

given area, the sooner hydrogen refuelling 

pumps can  be installed. 

 

The first road-going fuel cell car is designed 

for all those everyday journeys like the daily 

commute.  With a range of 300 miles, it will 

last most people a week of local travelling 

before needing to fill it at the local hydrogen 

fuel station.   

 

 

 

Renewable energy could be used onsite to 

provide hydrogen and rural stations could be 

linked to farms for example. Refuelling sta-

tions could also be at a coffee shop or at rail-

way stations or supermarkets.  

 

This production prototype has been designed 

by Chris Reitz, former design chief for the Fiat 

500, and his team at their studio in Barce-

lona.  With further funding, 20 cars will be 

ready for a Beta test with customers later 

this year.  Riversimple invites anyone interested 

in participating to contact them at:  

www.riversimple.com 

 

    

http://www.riversimple.com
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Microcab finds that the landscape has 

changed significantly since the Volkswagen 

emissions tests announcement last Septem-

ber. In stark contrast to the woes of 

‘dieselgate’, they were very pleased to sup-

port the growth of UK hydrogen infrastructure 

at the opening of the ITM hydrogen refuelling 

site in Sheffield, where a green production 

method is being used.  

 

Microcab, Toyota, Honda and Hyundai fuel 

cell vehicles were present at the ceremony, 

offering ride and drive opportunities to 

guests. 

  

Congestion and air quality are serious prob-

lems in cities, exacerbated by slow moving 

traffic dominated by internal combustion en-

gines. Zero emission hydrogen fuel cell vehi-

cles have the potential to transform the ur-

ban landscape. 

 

The hydrogen can be used to store energy 

which would otherwise be lost at times of low 

demand. 

Microcab, Toyota, Hyundai and Ulem-

mco were invited by Hydrogen London 

to  demonstrate hydrogen  vehicles 

to Heathrow Airport's Clean Vehicle Partner-

ship. Fuel cell vehicles offer the same clean 

air benefits as EVs but can refill in a few min-

utes and have greater range. There is al-

ready a hydrogen filling station at Heathrow 

so the stage is set for fuel cell vehicle deploy-

ment, with opportunities both air side and 

land side. 

 

The Microcab was also displayed at ITM’s 

launch of three hydrogen refuelling stations 

on Shell forecourts in London, along with the 

Hyundai ix35, the Toyota Mirai and the 

Honda FCX Clarity. 

 

THE CIRCULAR ECONOMY 
 

Microcab is currently engaged in two pro-

jects funded by Innovate UK. One is to re--

manufacture fuel cells at the end of life.  The 

other investigates the feasibility of car shar-

ing, and re-using hydrogen fuel cell power 

trains.   The Microcab fuel cell vehicle will be 

offered through a car club scheme for mem-

bers to hire. Microcab will retain ownership of 

the vehicle which at the end of life will be 

recycled back to its original condition.  A se-

ries of papers on this subject will be made 

available for the public.  

www.microcab.co.uk 

 
 

CLEAN FUEL CELL VEHICLES SURGING 

AHEAD! 

http://www.microcab.co.uk
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Ceres Power Holdings has announced the 

completion of a manufacturing scale up pro-

ject of its unique fuel cell technology. This will 

enable high volume production, a key step 

towards mass market commercialisation in 

response to growing market opportunities.  

 

The new high-speed print line at the Ceres’ 

manufacturing facility in Horsham has re-

duced ceramic on steel print-cycle time from 

30 seconds to just 3 seconds, representing a 

10 fold increase in processing speed.  This 

demonstrates  that Ceres’ processes are con-

sistent with low cost, high volume manufac-

turing and corroboraties the Steel Cell as a 

disruptive low cost fuel cell technology.  

 

This project has been successfully delivered 

by Ceres in partnership with ASM Alternative 

Energy (ASM AE), the global provider of 

screen printing equipment.  It is part-funded 

by £0.7m from Innovate UK’s Advanced 

Manufacturing Supply Chain Initiative. By us-

ing standard processes developed for the 

solar industry and conventional materials 

such as steel, this project has been key to 

demonstrating that the Steel Cell can be 

mass-produced at an affordable price.  

 

The innovative print line is the first of its kind 

and has been created by combining ASM 

AE’s existing high-speed photovoltaic manu-

facturing processes and Eclipse printing solu-

tions with Ceres’ own existing manufacturing 

capabilities.  

 

Ceres sees growing opportunities for its fuel 

cell technology across a range of mass-

market power applications and is working 

with leading power systems companies 

worldwide, as it delivers on its strategy of es-

tablishing the Steel Cell as the platform of 

choice for future power products. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

James Falla, Chief Operating Officer, Ceres 

Power, commented: “This represents an im-

portant step change in cost that fuel cells 

need to bring about widespread adoption. 

With the help of Innovate UK funding and 

ASM Alternative Energy we are now showing 

that our Steel Cell can be mass manufac-

tured economically using highly scalable 

processes, allowing us to provide customers 

with a low cost fuel cell solution.”  

 

Brian Lau, Vice President of Business Develop-

ment, ASM Alternative Energy, commented: 

“ASM Alternative Energy is constantly pushing 

the envelope; not only on sheer print speed, 

but on throughput to ensure fast, high-

volume, high-yield processing. The partner-

ship with Ceres Power is a very important step 

forward for lowering the cost of fuel cell tech-

nology and highlights the capability of ASM 

AE’s Eclipse cell printing platform as a central 

component to enabling affordable alterna-

tive energy solutions. We are honoured to 

work with Ceres Power on this significant mile-

stone.” To find out more watch Innovate UK’s 

film about Ceres Power’s manufacturing 

scale up at:     

https://youtu.be/QfOG6bAuubs  

 

 

CERES POWER SCALES UP  

PRODUCTION  

https://youtu.be/QfOG6bAuubs


 24 

NEW JOINT DEVELOPMENT 

AGREEMENT WITH HONDA 
 

Ceres Power has signed a new Joint Devel-

opment Agreement with Honda R & D Co Ltd 

to develop Solid Oxide Fuel Cell stacks using 

Ceres Power’s unique metal-supported Steel 

Cell technology for a range of potential 

power equipment applications.  The Ceres 

Power and Honda joint development will also 

include a third party who will consider the 

future mass production scale–up of the Steel 

Cell technology based on Ceres Power’s 

manufacturing processes.  This two-year con-

tract will allow the parties to build upon the 

successful previous Joint Development 

Agreement and represents a deepening of 

the relationship between Honda and Ceres 

Power.  

 

Phil Caldwell, Chief Executive of Ceres 

Power, commented:  “This latest agreement 

with Honda represents a huge endorsement 

of our Steel Cell technology, in the world’s 

most advanced fuel cell market. We are 

demonstrating that we can successfully de-

liver on our strategy of embedding our Steel 

Cell technology into a variety of different 

power products and markets with the world’s 

leading companies.   We look forward to 

continuing to work with Honda to meet their 

high standards for performance quality and 

supply.”  

 

FUNDING FOR ELECTRIC  

VEHICLE APPLICATIONS  

 
Ceres Power is the leader of a consortium 

which will be granted £772,000, from          

Innovate UK and the Office for Low Emission 

Vehicles (OLEV). Ceres will be allocated 

£573,000 of this grant.  

 

The Company will lead a team, which       

includes a global automotive company, to 

trial its Steel Cells with a view to extending 

the range of electric light commercial vehi-

cles and will announce more details of this 

programme at a later date.    

 

The funding, part of a £38 million fund from 

OLEV and Innovate UK, is intended to de-

velop ideas to cut vehicle emissions and 

make plug-in vehicles drive further. It will be 

distributed to more than 130 companies and 

research centres across the country.  

 

Phil Caldwell stated: “We have always said 

that our innovative Steel Cell technology has 

a range of potential applications and are 

delighted to lead on this exciting project to 

help cut vehicle emissions globally. This is our 

second partnership announcement this year 

in line with our strategy to embed our Steel 

Cell technology into a variety of different 

power products with the world’s leading 

companies.”  

 

TECHNOLOGY ENABLES   

CERES TO TARGET NEW 

MARKETS 
 

Ceres Power has announced that the excel-

lent progress made with the latest release of 

its V3 Steel Cell technology platform im-

proves efficiency and power density to the 

point which enables them to address high 

efficiency, power only applications for the 

commercial market, as well as significantly 

improving the economic case for the resi-

dential market. Ultimately the latest increase 

in performance enables Ceres to tap into a 

more significant part of the distributed gen-

eration market, which is predicted to be 

worth around $200 billion globally by 2020, of 

which approximately $40 billion is expected 

to come from fuel cell power systems.  

 

HIGH EFFICIENCY AND ZERO 

NOX AND SOX 
 

For the residential market, Ceres has devel-

oped the Steel Gen platform, a 1kW class 

power system which uses the V3 technology, 

to achieve 50% net electrical efficiency in 

one of the most compact fuel cell system 

designs available.  
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This platform is now available to OEM part-

ners, allowing fuel cell power systems running 

on natural gas to achieve significant power- 

only efficiencies in the home or business 

which are higher than the best state-of-the-

art centralised generating plants. Steel Cell 

has an overall efficiency of up to 90% when 

also capturing the heat.  

 

For the commercial scale market which re-

quires higher power applications, Ceres has 

developed a modular stack concept for the 

first time using the V3 technology which in 

initial testing has achieved 55% net electrical 

efficiency. This is hugely important as 50% is 

the tipping point when the technology be-

comes viable for commercial and light indus-

trial applications.  The Steel Cell technology 

provides a superior alternative to diesel gen-

erator sets and gas engines, as it produces 

zero SOx and NOx emissions which will be key 

to ensuring cleaner cities, whilst also lowering 

CO2 and energy bills by around a third. 

 

Phil Caldwell commented: “Our strategy is 

simple: to make our Steel Cell technology the  

platform for a range of distributed power 

 

 generation products for every home and 

business. We have already seen high levels of 

early stage interest in higher power products 

from the US, Korea and Japan. Having 

achieved this latest technical advance, we 

now expect to announce progress on a num-

ber of new partnerships in the near future.” 

 

NEW OEM EVALUATION  

FOR MULTI KW SYSTEMS 
 

Ceres Power has signed a new evaluation 

agreement for its Steel Cell Technology with 

a leading global Original Equipment Manu-

facturer (OEM). Under this agreement Ceres 

will deploy a complete Steel Cell system for a 

period of rigorous testing. Under the terms of 

an additional Memo of Understanding, if the 

testing proves successful the two parties in-

tend to enter into joint development of a 

multi kW system. This agreement builds on the 

increases in power density and efficiency 

and places the Company’s technology firmly 

into the area of higher power applications.  

 

www.cerespower.com 

 

                     UK Energy Secretary Amber Rudd visited Ceres Power  

http://www.cerespower.com
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The announcement underpins ITM Power’s 

ongoing plans to build a network of hydro-

gen refuelling stations in the UK and demon-

strates its commitment to green trans-

port.  Hydrogen-powered vehicles emit only 

water vapour, produce no carbon emissions 

or air pollution, have a range of several hun-

dred miles and refuel in three minutes. 

 

BOC, a member of The Linde Group, will use 

its specialist market knowledge to source and 

install the most appropriate Group technol-

ogy including hydrogen compressors and 

dispensers.  These will be installed at ITM 

Power’s new hydrogen refuelling station lo-

cations, based on its proprietary electrolyser 

technology.  This latest siting and refuelling 

agreement builds on the existing successful 

partnership between the two companies. 

 

The Linde Group is one of the leading gases 

and engineering companies in the world with 

over 135 years’ experience in dealing with 

gases, as well as the strength to create a safe 

and sustainable platform for alternative fuels 

and energy carriers such as hydrogen and 

liquefied natural gas (LNG).   

 

BOC is a key player in the development of 

the hydrogen transport fuel market in the UK. 

BOC’s hydrogen refuelling station at Honda’s 

site in Swindon opened in 2011.  It offers both 

350 and 700 bar refuelling to serve passenger 

cars, light goods vehicles and forklift trucks. 

 

BOC’s Aberdeen hydrogen production and 

bus refuelling station is part of the Aberdeen 

Bus Project and fuels Europe’s largest fleet of 

hydrogen fuel cell buses. The station features 

Linde’s IC-90 ionic compressors and in its first 

year the station has demonstrated unparal-

leled reliability, dispensing over 35,000 kg of 

hydrogen to the buses with fuel availability  

greater than 99.99%.  It is this established 

technology and knowledge that is going to 

be delivered to the ITM Power refuelling sta-

tions. Linde has delivered over 100 hydrogen 

refuelling stations around the world. 

 

ITM Power is set to become the dominant 

hydrogen fuel supplier in the UK, with plans 

and funding under way to deploy eight refu-

elling stations in and around London, having 

already opened one station in Rotherham.   

 

BOC AND ITM POWER SIGN HYDROGEN 

REFUELLING AND SITING AGREEMENT  
 

 

BOC, the UK’s largest 

supplier of industrial 

gases, has signed an 

agreement with ITM 

Power, the energy 

storage and clean 

fuel company, to 

provide infrastructure 

for ITM Power’s new 

electrolyser-based 

hydrogen refuelling 

stations for passen-

ger cars.  



 27 

Of the eight stations, the first London refuel-

ling station opened in May 2016 at the Na-

tional Physical Laboratory in Teddington and 

the second will open in July at the Centre for 

Engineering and Manufacturing Excellence in 

East London (funded by the Fuel Cell and 

Hydrogen Joint Undertaking).  A further three 

refuelling stations will be sited on publically 

accessible forecourts and these will open 

before the end of 2016.  ITM Power has a hy-

drogen fuel contract with Toyota, which will 

provide  all users of the fuel cell powered  

Mirai  with three years of hydrogen. 

 

Dr Hamish Nichol, Innovation Manager for 

Hydrogen, BOC commented: “It is really ex-

citing to be working with ITM Power to help 

them deliver their ambitious programme of 

hydrogen stations.  The success of BOC’s re-

fuelling station in Aberdeen will ensure that 

together with ITM Power we are able to 

make hydrogen a reliable and accessible 

clean fuel  for future mobi l i ty.” 

 

Dr Graham Cooley, CEO of ITM Power com-

mented: “We are delighted to be working 

with BOC who have a significant leading role 

in the UK delivering onsite solutions for indus-

trial and fuel gases. Onsite integrated hydro-

gen refuelling solutions utilising the leading 

edge technology of ITM Power ad BOC is a 

world class offering.  

 

 

 

 

 

 

 

 

ITM AND ARUP IDENTIFYING 

NEW HYDROGEN REFUEL-

LING SITES  
 

ITM Power has signed an agreement with 

Ove Arup & Partners Ltd (Arup) for siting and 

business development of both hydrogen re-

fuelling stations and hydrogen energy sys-

tems.  Arup is a world leading firm of design-

ers, planners, engineers, consultants and 

technical specialists working across the built 

environment. Arup has access to many early 

stage construction schemes involving energy 

systems. The collaboration will identify oppor-

tunities for the deployment of hydrogen refu-

elling stations and energy storage systems 

using ITM Power’s energy storage and refuel-

ling technologies. 

 

Dr Graham Cooley said that this is an excel-

lent opportunity to identify new sites for hy-

drogen refuelling stations and other energy 

related projects.” Alan Thomson, Director, 

Global Leader Energy Systems, Arup, com-

mented “Arup is delighted to be working with 

ITM Power to identify deployment opportuni-

ties for this exciting technology. Arup has a 

world leading energy team and adding    

hydrogen technology to our portfolio will 

open up exciting new business.” 
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PROGRESS WITH HYDROGEN 

REFUELLING  
 

The second and third hydrogen refuelling sta-

tions will be opened in London in summer 

2016  with backing from Hydrogen Mobility 

Europe (H2ME). The latter will be on a Shell 

forecourt.  Planning permission for the sites 

has already been granted. To date ITM 

Power has had 16 UK hydrogen refuelling sta-

tion planning applications approved from 10 

different local authorities. 

 

ITM is also working with Symbio FCell which 

has launched the first of their 700 bar hydro-

gen fuel cell range extender Kangoo 

vans.  This exciting development sees the in-

troduction of ultra – low emission commercial 

vans that can operate up to a range of 275 

miles.  This addresses the critical need for 

clean emission deliveries and logistics ser-

vices undertaking operations within London’s 

Low Emission Zone.  
 

ITM Power’s 1 MW scale Power-to-Gas prod-

ucts attracted a significantly high level of in-

terest at this year’s Hannover Fair.   Having 

been nominated for the prestigious Hermes 

Award, often referred to as the “Oscars of 

Industry” in Germany, the Company’s HGas 

product was placed in the top five.  This was 

recognized at the opening ceremony that 

was attended by U.S. President Obama and 

German Chancellor Merkel, 

 

ITM ANNOUNCES SALE OF 

1MW ELECTROLYSER 
  

ITM Power has sold  a 1 megawatt (MW) 

electrolyser system with some additional 

equipment to ZEAG Energie AG by competi-

tive tender.   ZEAG engages in the produc-

tion and supply of electric power in Ger-

many. The company generates electricity 

through wind power, hydropower, photovol-

taics, nuclear, fossil, and other fuels. It also 

supplies natural gas to industrial, commercial, 

and residential customers in the northeastern 

district of Heilbronn. 

 

The system will comprise an electrolyser, 

compressor and apparatus to fill hydrogen 

tube trailers. The electrolyser will have a 

nominal capacity of circa 0.9MW in normal 

operation with an overrun capability of 1MW. 

The system will be owned and operated by 

ZEAG but housed in a specially constructed 

building located at DLR (Deutsches Zentrum 

für Luft- und Raumfahrt), the German Aero-

space Centre in Lampoldshausen. ITM Power 

is exploring a small further engineering con-

sultancy contract to assist DLR with extended 

use of hydrogen facilities. 

 

The system is being supplied with a two year 

warranty plus a five year maintenance con-

tract. Delivery is planned for the first quarter 

of 2017.               www.itm-power.com 

 

Dr Graham Cooley 

CEO of ITM Power 

commented: “We are 

delighted to be work-

ing with ZEAG and 

DLR on this important 

sale for ITM Power. 

Germany continues 

to be an important 

early adoption mar-

ket for hydrogen fuel 

and Power-to-Gas 

equipment and we 

look forward to up-

dating the market  on 

further sales.”   

http://www.itm-power.com


 29 

 

 

 

 

 

 

 

 

 

 

 

Mary Nichols was joined by Janea Scott from 

the Energy Commission, Tyson Eckerle from 

the Governor’s Office of Business Develop-

ment, Clark Parker of South Coast Air Quality 

Management Department (SCAQMD) and 

Santa Monica mayor Tony Vazquez in a brief 

kick-off to a rally drive across California.  

 

Janea said: “We have 15 hydrogen stations 

open for business and fueling these vehicles 

today. The fact that we are making a drive 

from Los Angeles to Sacramento in our fuel 

cell electric vehicles (FCEVs) demonstrates 

the significant progress we’ve made in build-

ing out the infrastructure.” Clark talked about 

SCAQMD leadership in clean air and its dedi-

cation to hydrogen. “We have scores of in-

ternational visitors who visit our region to 

learn what we’re doing for clean air” he said. 

 

As the group mounted up for the first leg of 

the 380-mile drive, Mary stated, “This rally puts 

the network to the test and gives us a fun op-

portunity to highlight that hydrogen-powered 

cars are essential to meeting our climate 

goals and a crucial tool in the state’s effort to 

clean up our air.”  At Harris Ranch, the group 

stopped for its second ribbon-cutting of the 

day.  As the five FCEVs filled for the next leg 

of the trip, Tyson said, “A year ago, the ability 

to refuel a ZEV in three minutes on a trip 

across California was only a plan. Now, after 

three minutes at the pump and a pit stop, 

we’re able to go another 300 miles. The possi-

bilities are endless.” 

  

The California Energy Commission’s Alterna-

tive and Renewable Fuels and Vehicle Tech-

nology Program is providing cost-sharing for 

an initial network of at least 100 stations 

through 2023 by investing up to $20 million 

each year for stations located where cus-

tomers driving fuel cell electric vehicles live, 

work and travel. About $100 million has been 

invested to date to support the construction, 

operation and maintenance of 49 hydrogen 

refuelling stations, including a mobile         

refueller. Follow the progress of California’s 

fuelling network.  www.cafcp.org/stationmap  

 

 

CALIFORNIA FUEL CELL GROUP DRIVES 

ACROSS CALIFORNIA   

 

The vehicles rolled in to  

Sacramento at 5:15pm and 

joined state elected leaders 

and local press for a ride and 

drive around the capitol. 

They later fueled at the West 

Sacrament o hydrogen      

station that opened last year. 

http://www.cafcp.org/stationmap
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Cella Energy’s hydrogen fuel cell powered 

unmanned aerial vehicle (UAV) has been 

successfully tested by the Scottish Association 

for Marine Science (SAMS).   The system is 

based on Cella’s solid, lightweight hydrogen 

storage material which is capable of releas-

ing large quantities of hydrogen when 

heated. Cella has designed and built a gas 

generator using this material. The complete 

system, that is a Cella gas generator along 

with a fuel cell supplied and integrated by 

Arcola Energy, is considerably lighter than 

the lithium-ion battery it replaced. 

 

Stephen Bennington, Cella’s Managing Di-

rector said: “This flight used a small prototype 

system and we were pleased with the initial 

flight with another flight scheduled to take 

place in the near future. The larger versions of 

this system that we are already designing will 

have three times the energy of a lithium-ion 

battery of the same weight.” 

 

 

“This is an exciting market for us,” explained 

Alex Sorokin, Cella’s CEO. “It is growing rap-

idly and users are in desperate need of a 

power source that can outperform existing 

technologies in sectors ranging from emer-

gency services to companies wanting to sur-

vey or map their infrastructure, be it a wind 

turbine or a gas pipeline.” 

 

“As both developers and users of UAVs, we 

have been excited about the potential of 

this technology ever since we first met the 

teams from Cella Energy and Arcola,” said 

Phil Anderson, head of Marine Technology at 

SAMS. “Clean and dependable power in a 

UAV, such as this hydrogen-electric system, is 

essential for a range of environmental and 

climate monitoring, from methane sampling 

over tundra to CO2 exchange with the 

oceans. Lightweight power has been a limi-

tation for aircraft – perhaps not for much 

longer.” 

 

Ben Todd, Managing Director of Arcola En-

ergy said, “We were delighted to have been 

able to validate Cella’s novel hydrogen gen-

eration capability, and to collaborate in this 

successful fuel cell integration into the chal-

lenging physical package of an airframe.” 

The work was funded by a grant from Inno-

vate UK and has enabled Cella and Arcola 

to design and build a power system that 

could be incorporated into the UAV of Rap-

tor UAS. 

 

Cella’s solid-state hydrogen storage technol-

ogy also addresses the issues that surround 

the transportation of compressed gaseous 

hydrogen. Cella’s material is a solid and is not 

under compression, is stable in air and at 

temperatures below 500C. For this reason 

Cella is also working on aerospace systems 

with its partner, Safran’s Herakles division, 

which is soon to become part of Airbus-

Safran Launchers, a joint venture between 

Safran and Airbus. The two have been work-

ing together to prove the feasibility of using 

Cella’s hydrogen storage material for aero-

space applications. They have built a work-

ing system, and have gone a long way to 

understanding many of its safety, perform-

ance and certification requirements. 

www.cellaenergy.com 

 

 

 

CELLA ENERGY HYDROGEN  

FUEL CELL TEST  

http://www.cellaenergy.com
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NEWS  
 

UEA CHEMISTS DEVELOP 

NEW FUEL CELL  

ELECTROCHEMISTRY 
 

Chemists at the University of East Anglia (UEA)  

have applied a new way to split hydrogen, 

opening up the potential to develop inex-

pensive, ‘clean’ energy technologies. The 

new technique uses less precious resources 

and is more sustainable than previous fuel 

cell technology. 

 

The system works by exploiting the natural 

qualities of two molecules that would typi-

cally be irresistibly compelled to combine. By 

altering their structure, the molecules - a 

Lewis Acid and a Lewis Base – can no longer 

join and it is this unquenched reactivity that 

scientists seek to manipulate.  UEA Chemist 

Professor Gregory Wildgoose discovered that 

by placing a hydrogen molecule in the cen-

tre of this energy storm, a ‘Frustrated Lewis 

Pair’ can rip apart a hydrogen molecule in 

the presence of an electrical voltage, 

cleanly liberating two electrons and two pro-

tons.  This combination of “electrochemistry” 

with “Frustrated Lewis Pair” chemistry cataly-

ses the oxidation of hydrogen, a fundamen-

tal reaction in a hydrogen fuel cell. 

 

One of the greatest challenges in developing 

clean hydrogen energy technology has 

been to find a catalyst that is easy and low 

cost to produce. Conventional fuel cells use 

precious metals as a catalyst but the high 

cost and limited availability of materials such 

as platinum leads to significant problems for 

large-scale use.  Prof. Wildgoose’s research 

centres on using boranes as a catalyst, a far 

cheaper and more abundant resource.   The 

new technique, developed in collaboration 

with Dr Andrew Ashley at Imperial College 

also consumes significantly less energy.  The 

research is changing the way we understand 

harvesting energy from hydrogen and paves 

the way for further developments in clean, 

green energy production and storage.   

 

The group recently secured £120k proof of 

concept funding in addition to a €1.35m 

grant from the European Research Council to 

develop prototype ‘frustrated’ fuel cells and 

batteries.  

www.uea.ac.uk/brilliant/power-of-attraction 

 

HYDROGEN DUAL-FUEL BIN 

LORRIES FOR FIFE  
 

ULEMCo,(Ultra Low Emission Mileage Co)

has delivered the world’s first hydrogen 

dual-fuel bin lorries to Fife Council in Scot-

land. The lorries are converted to run on 

dual hydrogen / diesel fuels, and will deliver 

reduced carbon emissions as well as im-

proving air quality for the local community. 

The new bin lorries are planned for use in 

densely populated urban areas, where im-

proving air quality is a huge concern.  

 

Liverpool based ULEMCo carried out the 

conversion on two Heil Farid vehicles 

adapted to run on both hydrogen and die-

sel. The work is part of a project that will 

also see the conversion of five Ford Transit 

vans and ten Renault HyKangoo vans to 

Hybrid Electric and Hydrogen Fuel Cell op-

eration.   Amanda Lyne, Managing Director 

of ULEMCo, said: “This is a global first for hy-

drogen vehicles and a really great exam-

ple of the innovative approach that is 

needed to deliver the low carbon and low 

emission vehicles of the future.”          

www.ulemco.com 

 

http://www.uea.ac.uk/brilliant/power-of-attraction
http://www.ulemco.com
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Wireless CCTV Ltd (WCCTV) selected SFC En-

ergy’s EFOY Pro Fuel cell as the power source 

for their Rapid Deployment CCTV Tower sur-

veillance systems.  WCCTV is a market lead-

ing provider of re-deployable CCTV, site se-

curity, body worn cameras and Remote Con-

dition Monitoring worldwide. The Company’s 

mobile surveillance systems are utilized by 

leading local authorities, police forces, hous-

ing associations, train operating companies, 

construction companies, utilities providers 

and contractors, as well as commercial or-

ganizations and integrators. WCCTV’s all-in-

one Rapid Deployment CCTV Towers are 

specifically engineered to meet the chal-

lenge of securing remote sites. To ensure un-

interrupted off-grid power availability, 

WCCTV has launched a Tower solution with 

integrated EFOY Pro fuel cells.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The WCCTV fuel cell site tower is ideal for 

construction site and temporary works secu-

rity, asset protection on remote sites, or major 

public events management.  As an extra 

benefit to customers WCCTV offers the fuel 

cell site towers on a sale or rental basis with 

full service packages available. 

 

“We selected the EFOY Pro fuel cell specifi-

cally for those demanding scenarios, where 

unattended site security must be ensured for 

longer periods of time,” said David 

Gilbertson, Managing Director of Wireless 

CCTV Ltd. “In the past, this proved a major 

challenge for other alternative power 

sources like generators or solar modules. With 

the EFOY Pro fuel cells we can now ensure up 

to 8 weeks of unattended operation. This is 

highly attractive for operators of temporary 

or mobile construction sites, event organizers, 

and site protection companies: With the fuel 

cell they can save up to 75 % of logistics 

costs.”  

 

“Our EFOY Pro fuel cell is easy to use, fast to 

deploy, and environmentally friendly. It is si-

lent, produces no detectable emissions,” ex-

plained Dr. Peter Podesser, CEO of SFC En-

ergy. “This application flexibility is why more 

and more producers and integrators of sur-

veillance and security equipment are using it 

either as single power generator or in hybrid 

operation with solar modules for their equip-

ment.”  

 

CO-OPERATIVE VENTURE 

WITH SOLAR STIK  
 

Two power industry leaders have joined 

forces to better serve their customers and to 

bring hybrid portable power solutions to the 

broader marketplace. SFC Energy and Solar 

Stik™, Inc., a U.S. based leader in the 

portable power industry, entered the first 

phase of a multi-phase, cooperative venture.   
 

“As fuel cell technologies are rapidly 

maturing, this alignment of Solar Stik and SFC 

Energy will position both companies to take 

advantage of each other’s strategic 

positions in the field of application,” 

explained Brian Bosley, CEO of Solar Stik. 

 

Both Solar Stik and SFC Energy have 

complimentary capabilities and both service 

similar customers in the portable power 

market space.  “Solar Stik and SFC Energy are 

a perfect match. We will jointly design and 

manufacture energy solutions for the US 

market using SFC Energy’s fuel cell products 

and Solar Stik system integration know-how 

for our joint customer base,” said Dr. Peter 

Podesser, CEO of SFC Energy.”   

www.efoy-pro.com  www.sfc.com.  

 

 

WIRELESS CCTV SELECTS SFC FUEL CELL 

http://www.efoy-pro.com
http://www.sfc.com
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The UK Energy regulator, the Office for Gas 

and Electricity Markets (OFGEM) has 

awarded £300,000 to Northern Gas Networks 

(NGN) to investigate the potential to convert 

its natural gas network in the City of Leeds to 

hydrogen. NGN is responsible for maintaining 

the gas grid infrastructure for 2.7 million 

homes in the north of England.   The com-

pany sees the conversion of this network to 

take hydrogen as affordable and possible on 

an incremental scale. It also sees the poten-

tial for using hydrogen for a vehicle refuelling 

network and for heating, possibly using micro

-combined heat and power. “Households in 

Leeds could potentially cook and heat their 

homes using pure hydrogen within 10 to 15 

years,” a spokesman for NGN said.   A report 

commissioned by NGN from KPMG consult-

ants says that what is named the H21 Leeds 

City Gate Hydrogen Project would position 

natural gas as more than a “transitional fuel” 

on the UK’s pathway to a low carbon econ-

omy. Modelling has shown that the current 

gas network in the UK and particularly in 

Leeds is large enough to convert to            

hydrogen. 

 

In a report entitled  “The Hydrogen City, 

Clean Green and Another Nail in the Fossil 

Fuel Coffin!” David Thorpe states that the ma-

jor part of the gas grid is comprised of net-

works of old local low pressure steel pipes 

which are being replaced by polyethelene 

for safety reasons. These could be used to 

transport low pressure hydrogen.  The high 

pressure grid covers a shorter distance and 

would be difficult, though not impossible, to 

convert for use with hydrogen. One of the 

drivers for the project is the UK’s 2008 Climate 

Change Act, which requires the government 

to reduce UK greenhouse gas emissions in 

2050 by 80% relative to 1990 levels.  A major 

stumbling block for this strategy is the prob-

lem of carbon capture and storage. If the 

hydrogen is produced by reforming meth-

ane, which is composed of carbon and hy-

drogen, the hydrogen would be pumped 

into the gas grid, but the carbon would need 

to be stored underground to prevent it enter-

ing the atmosphere. However, the govern-

ment has scrapped a £1 billion carbon cap-

ture and storage pilot project that would test 

out this idea, so no one yet knows whether 

this will work. Fuel cells will be the best option 

for combined heat and power in energy effi-

cient buildings as they have a high power to 

heat ratio. The current crop of CHP models 

are based on the Stirling engine, Organic 

Rankine Cycle or internal combustion engine. 

The first two have high thermal efficiency and 

output but only 10% electrical efficiency.  

 

The use of hydrogen in the gas grid does 

have the backing of the Institution of Gas 

Engineers and Managers, which has already 

said it will help in developing standards for 

the construction and testing of hydrogen gas 

distribution systems and safety.  
  www.thefifthestate.com.au 

  

ALTERNATIVE STRATEGIES  
 

One alternative is to generate electricity, 

heat and hydrogen on site with fuel cells and 

recycle the CO2.  The electrochemical proc-

ess separates the CO2 which could then be 

synthesized with hydrogen from renewable 

sources to form more natural gas. Natural gas 

(CH4) is comprised of one carbon atom and 

4 hydrogen atoms.   This will conserve existing 

supplies of natural gas and help to obviate 

the need for fracking, which would create 

further CO2 emissions. It would encourage 

the more widespread use of intermittent wind 

and solar energy and the move away from 

fossil fuels.  

 

Many poorer countries do not have reserves 

of natural gas, but have large amounts of 

agricultural and forestry waste which could 

be recycled to produce hydrogen, natural 

gas or ethanol.    

 

 

CONVERTING THE NATURAL GAS  

NETWORK TO HYDROGEN  

http://www.northerngasnetworks.co.uk/wp-content/uploads/2016/04/Energising-the-North-report-final.pdf
http://www.northerngasnetworks.co.uk/wp-content/uploads/2016/04/Energising-the-North-report-final.pdf
http://www.northerngasnetworks.co.uk/wp-content/uploads/2016/04/Energising-the-North-report-final.pdf
http://www.igem.org.uk/media/232929/Hydrogen-Report-Complete-web.pdf
http://www.igem.org.uk/media/232929/Hydrogen-Report-Complete-web.pdf
http://www.thefifthestate.com.au
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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 

EVENTS  
26th June—30th June 2016 

ASME 14th Fuel Cell Science, Engineering & 

Technology Conference 

San Diego, USA.       

www.asmeconferences.org 

5th—8th  July 2016 

12th European SOFC and SOE Forum 

Lucerne, Switzerland. www.efcf.com 

14th March 2017 

 

13th International Conference on Hydrogen 

and Fuel Cells, The Conference, Exhibition 

and Partnering Event will be held in  

Birmingham, UK.  

www.climate-change-solutions.co.uk 

13th—17th April 2017 

Group Exhibit Hydrogen + Fuel Cells 

 Hannover Fair, Germany. Includes Europe’s 

largest hydrogen and fuel cells exhibition. 

www.h2fc-fair.com  

Electrochemical conversion is more efficient 

than combustion and leaves valuable by-

products, which could be utilised as fertilisers.  

Fuel cells do not emit pollutants which are 

damaging the soil, the atmosphere and the 

rivers.  They also operate in water balance, 

unlike thermal power stations which require 

large quantities of water.   

 

Fuel cell power plants transform agricultural 

waste into economical, environmentally 

friendly energy solutions.    The cost of waste 

disposal and additional damaging methane 

emissions is avoided.    Methane from an an-

aerobic digester is utilized to generate elec-

trical energy for  farmers or other users.  The 

process is carbon neutral, as no additional 

carbon is added to the atmosphere.             

If the high quality heat from the electro-

chemical process is utilized, efficiency is up to 

90%.   

 

Megawatt size higher temperature fuel cells 

are  suitable for large farms and smaller farm-

ers could be supplied by a local electric util-

ity.   Lower temperature fuel cells generate 

energy from waste with systems starting from 

30 kilowatt units.  Unlike the combustion of 

waste, the electro-chemical process con-

serves useful by-products.  There are also no 

emissions of NOx, SOx or particulates.    

 

IN THE NEXT ISSUE  
There will be a report  from  the  12th  UK    

International Conference on Hydrogen and 

Fuel cells.  

http://www.asmeconferences.org
http://www.efcf.com
http://www.climate-change-solutions.co.uk
http://www.h2fc-fair.com

