
   

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                               No 68 Autumn 2021 

                                                     www.fuelcellpower.wordpress.com 
                                 

                           FUEL CELL POWER 
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HEADLINE NEWS 
 
Adelan is progressing with the UK        

Government funded programme to     

decarbonise industrial clusters, which was 

reported in the last issue of Fuel Cell   

Power.     

 

The Industrial Decarbonisation Challenge 

is part of the Government’s Clean Growth 

Strategy. A consortium of partners will 

identify the best way to deliver zero  

carbon power to local  businesses using 

local  resources.  

 

Adelan was founded in the Birmingham 

area over 30 years ago and pioneered 

the development of the microtubular   

solid oxide fuel cell (mSOFC). Dr Michaela 

Kendall  is seen here with  one of the    

hydrogen fuel cell cars which  are     

available to lease.    
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CALOR SUPPLIES BIOFUEL 
GAS FOR ADELAN OFF-GRID 
POWER GENERATION 
 

Historically, diesel has been popular for  

power generators where there is no access 

to electricity from the power grid, or to    

provide electricity when there would other-

wise be none. The emission of air pollutants 

and increasing diesel fuel costs, as well as 

the carbon footprint related to the use of 

diesel, means that alternatives are now    

being sought to generate off-grid power in a 

cleaner and sustainable way. 

 

One way to do this is by using fuel cells.  

Scalable from small portable units, right up 

to grid-connected power stations, fuel cells 

provide one of the cleanest possible      

technologies for dependable and reliable 

electricity generation. However, as the     

hydrogen economy is still some way off and 

bottled hydrogen remains costly and limited, 

a ‘stepping stone’ which can bypass the key 

obstacles facing hydrogen is needed to 

help pave the way to the clean hydrogen 

economy of the future. 
 

 

Adelan’s microtubular solid oxide fuel cell 

(mSOFC) technology is making this possible. 

By taking advantage of the novel internal 

structure of mSOFC, Adelan found a way to 

utilise hydrogen-rich fuels like LPG and      

BioLPG in sub-kilowatt fuel cells for a range 

of applications. For example, they can be 

used in generators to produce an almost 

silent source of electricity that emits water 

and only limited CO2. This is an advantage 

for Clean Air Zones and meets the consider-

ate construction agenda most construction 

firms seek to follow. 

 

Calor is committed to supplying 100%       

renewable energy by 2040, so working with 

an innovative company such as Adelan 

forms a key part of their journey to fulfilling 

their sustainability pledge. In first trials, Calor 

have provided the gas cylinders for Adelan’s 

demonstration cabin and signage units in 

Birmingham. All these were supplied as 100% 

BioLPG, independently certified through the 

Green Gas scheme. Calor are preparing to 

support further customer trials, by planning 

the most effective and efficient ways to   

deliver cylinders where they are needed.  

 

 

 

 

This biofuel replacement for 

LPG can be supplied immedi-

ately and can reduce local air 

pollutants, as well as reducing 

costs, noise and carbon      

dioxide. It also eliminates the 

need to wait for the hydrogen 

supply capacity to build up, 

providing low carbon off grid 

power at a fraction of the cost 

or hassle of hydrogen.     

 

 

 

ADELAN LEADING THE CHANGE TO      
        ZERO CARBON FUEL CELLS 
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ULEMCO  
ESTABLISHING  
HYDROGEN 
FUEL CELL  
INFRASTRUCTURE 
 

ULEMCo has  successfully  

converted large vehicles to 

run on hydrogen dual fuel, on 

hydrogen alone and in  

hydrogen fuel cells.  

 

ULEMCo, the UK hydrogen fuel pioneer, 

has announced the closure of a funding 

round of almost half a million pounds. The 

investment from Equity Gap and Scottish 

Enterprise will accelerate the growth of the 

company’s roll-out of hydrogen mobility 

solutions. The new funds will be used to 

build ULEMCo’s capability to support     

customers in Scotland, where a number of 

cities appreciate that hydrogen vehicle 

solutions provide practical ways to decar-

bonising their heavy duty utility vehicle 

fleets.  
 

ULEMCo has also signed a memorandum 

of understanding with ENGV Pty Ltd in  

Australia to collaborate on developing a 

market for its hydrogen dual fuel technolo-

gy.  HGVs are some of the biggest        

contributors to CO2 emissions, and yet at 

present there are very few realistic clean 

fuel alternatives.   “We are delighted to be 

working with ENGV and to be extending 

our approach internationally,” said   

Amanda Lyne of ULEMCo.   “We have had 

a growing frustration that some companies 

and governments are delaying adoption 

of cleaner fuels.” 
 

FUEL CELLS FOR  
BIRMINGHAM CLEAN 
 AIR ZONE  
 

Adelan, the UK’s oldest fuel cell firm, has 

launched a lease programme for ultra-

clean zero emission hydrogen vehicles in 

Birmingham.   Adelan forged a partnership 

with Green Tomato Cars and Toyota to 

offer a reliable alternative to battery   

electric vehicles that meet all the require-

ments of Birmingham’s new Clean Air 

Zone.  Using hydrogen, fuel cell technolo-

gy releases just water from the tail pipe 

and meets the most stringent air quality 

standards.  

 

Dr Michaela Kendall shows the future for 

those wanting to have clean air and to 

avoid clean air zone charges and        

eliminate the worrying range issues           

associated with battery vehicles.  Adelan 

offers the perfect solution, with 25 Toyota 

Mirai fuel cell vehicles available to lease. 
Birmingham has now opened another   

hydrogen refuelling station 15 years after 

Adelan’s co-founder, Kevin Kendall, 

opened the first hydrogen station in Britain.  

Fuel cell vehicles like the Toyota Mirai are 

easily refuelled in just a few minutes for  

extended range operations of up to 400 

miles on a full tank. 

 

Dr Kevin Kendall, Chief Technology Officer 

of Adelan, is co-inventor of the company’s 

unique microtubular solid oxide fuel cell 

(mSOFC) technology.  Now, with both fuel 

cell vehicles and hydrogen fuel readily 

available, the promise of zero emission  

vehicles is very much a reality for Birming-

ham.   Because fuel cells rely on ultra-

clean air, the vehicle air intake filters out 

the smallest and most dangerous particles 

found in the exhaust of conventional vehi-

cles. As a result as well as enabling excel-

lent range between top-ups and with zero 

emissions, fuel cell vehicles actually clean 

the air.   Stephen Arnold of Birmingham 

City Council’s Clean Air Zone said: “The 

cleaner choice for transport means safer 

air for Birmingham residents and workers.”  

https://youtu.be/HjqRifqUav0
https://youtu.be/HjqRifqUav0
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  ADELAN CEO PROMOTES 
GREEN TECHNOLOGY IN 
THE WEST MIDLANDS AND 
THE COMMONWEALTH 
 

A steering group has been established by 

the Greater Birmingham and Solihull Local 

Enterprise Partnership in order to pump prime 

the low-carbon sector in the West Midlands. 

Dr Michaela Kendall, Chair of the Steering 

Group, commented: “Environmentally-

friendly technologies like fuel cells offer a 

clear route to economic recovery and 

growth for the West Midlands, while also    

improving our local environment. The Mid-

lands can lead the world in clean energy 

and become a major manufacturer and  

exporter of low-carbon technologies.”  

Dr Kendall added.  “Adelan’s microtubular 

solid oxide fuel cells are just one of a huge 

range of hydrogen technologies that can 

make a real difference with the right         

investment and promotion.”  

 

As a committee member of the  

Birmingham Commonwealth Chamber of 

Commerce, Dr Kendall is also flying the flag 

for the region’s engineering and technology 

industry, promoting local clean tech        

businesses across the UK and the 53 nations 

of the Commonwealth.  

 

FUEL CELLS FOR 
FIRE  
ENGINES  
 

ULEMCo has been award-

ed UK Government funding 

with its partners to produce 

an optimised design for 

special i sed hydrogen 

fuelled vehicles. Working 

with Oxfordshire County 

Council and its Fire and 

Rescue Service, ULEMCo 

will design the fuel cell 

electric powertrain configu-

ration for zero emission  

appliances.   

 

Named HySPERT - for HYdrogen Special    

Purpose Electric vehicle platform for Refuse 

collection and fire Trucks - the work is 

planned to take eight months. The funding 

was secured from Innovate UK under the 

Transition to Zero Emission programme.  In 

the first stage of the project, the partners will 

develop their understanding of the specific 

duty cycles for emergency service vehicles 

that need 24/7 readiness, and enough      

energy on board for four to 40 hours        

continuous running.  

 

Fire services use this type of vehicle in a    

variety of scenarios, both urban and rural.  

The test process will gather real world data 

based on the performance of a fuel cell 

over the course of the project. 

 

Oxfordshire County Council’s Chief Fire     

Officer, Rob MacDougall, said that they are 

committed to act towards their net zero   

target and build on the work they have    

already done to move part of the fleet away 

from internal combustion engines. Heavy fire 

engines pose a particular challenge and 

they feel that hydrogen powered fuel cells 

can play a promising role in delivering on the 

county’s climate action ambitions. 
 

  www.ulemco.com  www.adelan.co.uk             

                       www.calor.co.uk 
 

 

http://www.ulemco.com
http://www.adelan.co.uk
http://www.calor.co.uk
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INTELLIGENT ENERGY  
PARTNERS WITH POWERZONE 
H2 TECHNOLOGIES    
 

Intelligent Energy has signed a memorandum 

of understanding with Powerzone H2           

Technologies Pte Ltd, a manufacturer of power 

generator sets and provider of power-plant 

solutions based in Singapore.   Powerzone H2 

will explore potential opportunities for           

hydrogen technologies in Southeast Asia.    

 

Powerzone H2 will focus on applications for IE-

Soar™ products for drones and IE-Lift™ prod-

ucts for portable and stationary power in     

industries such as construction, materials     

handling, seaports and airports.     The two 

companies will also work together to explore 

the growing potential in the region for fuel cell 

products within the telecoms markets. 

 

Intelligent Energy is focused on the develop-

ment and manufacture of its Proton Exchange 

Membrane (PEM) fuel cell products for custom-

ers in the automotive, aerospace, generator, 

telecoms, materials handling and unmanned 

aerial vehicle (UAV) sectors.  

 

UK MoD FUNDING FUEL CELL 
DEVELOPMENT FOR  
SURVEILLANCE DRONES 
 

The UK Ministry of Defence (MoD) will be    

funding phase one of “Project Pegasus” which 

will scale up fuel cells for MoD drones with    

operational capability. 

 

The funding will contribute to the next         

generation development of the company’s IE-

SoarTM 800W module, which is currently      

available to commercial UAV operators who 

need greaterr endurance for their drone      

missions.  

 

The next generation drones will be designed 

with the level of robustness required for military 

environments.  

 

Additionally, phase one will look at sourcing 

suitable hydrogen refuelling stations for onsite 

hydrogen generation and refilling in remote 

locations – eliminating any requirement for fuel 

logistics. 

 

Jonathan Douglas-Smith of Intelligent Energy 

said that the MoD currently do not use PEM 

fuel cells in their operations. This project will  

enable them to work with the MoD to develop 

a next generation lightweight PEM fuel cell 

which satisfies defence requirements.   NavyX, 

the innovation arm of the Royal Navy, will be 

managing this project with funding from the 

Royal Navy, the Army, StratComm, the Royal 

Air Force and the MoD’s Defence Innovation 

Fund. 

 
U.S. INSTITUTE AWARDS 
 INTELLIGENT ENERGY FOR 
FUEL CELL UNMANNED  
AIRCRAFT VEHICLE (UAV)  
 

Intelligent Energy has achieved second place 

out of more than 40 global entrants in the U.S. 

Department of Commerce’s Endurance    

Challenge for the First Responder Unmanned 

Aircraft System. 

 

The UK fuel cell company entered a Gryphon 

hexacopter fitted with the IE-SoarTM 2.4kW fuel 

cell power module. Fuel cells offer significantly 

longer flight times for UAVs when compared 

with traditional battery power so are an ideal 

solution for commercial operators. 

 
Intelligent Energy’s UAV achieved a flight time 

of 102 minutes (with 10% fuel remaining for 

emergency reserves) while carrying a 10lb 

payload to imitate a wireless signal transmitter 

that first responders would activate in a        

disaster situation should cell towers be out of 

action. 

 

         www.intelligent-energy.com    
 

      INTELLIGENT ENERGY EXPANDING      

                GLOBAL MARKETS   

http://www.intelligent-energy.com
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BLOOM ENERGY DEPLOYS 
ITS FIRST FUEL CELLS  
POWERED 
SOLELY BY  
HYDROGEN 
 
Bloom Energy, in col-

laboration with its Kore-

an partner, SK Engi-

neering & Construction 

Co. Ltd., has successful-

ly deployed 100 kilo-

watts of solid-oxide fuel 

cells (SOFC) powered 

solely by hydrogen in 

Ulsan, South Korea, 

generating zero-

carbon onsite  

electricity. 
 
 

Hydrogen fuel cells are increasingly  

recognized by climate experts and  

governments across the globe as an      

essential tool for full decarbonization. “This 

deployment marks a significant milestone 

not only for Bloom, but for the future of  

hydrogen-based power generation,” said 

KR Sridhar of Bloom Energy. “It is now the 

right timing to introduce hydrogen-

powered solutions and help countries 

meet their net-zero emissions goals.”  
 

The SOFCs use hydrogen by-product    

generated by SK Advanced to create 

power without CO2 emissions.  

 

SK Advanced uses propane, which in l 

iquid form is known as LPG, to produce 

plastics and the by-product is hydrogen. 

The hydrogen-powered fuel cells are sup-

plied, operated and maintained by Bloom 

 Energy.  

 

 

 

 

Upon completion of the pilot project, 

Bloom Energy’s hydrogen SOFCs will  

support South Korea’s RE100 initiative to 

accelerate the move toward zero-carbon 

electricity grids.    “Bloom’s state-of-the-art 

hydrogen fuel cell, which represents the 

pinnacle of power generation efficiency 

and safety, will help to meet the Korean 

government’s Green New Deal and      

carbon neutrality policy.” said Jason Ahn 

of SK E&C. 
 

In addition, Bloom Energy intends to supply 

its solid-oxide electrolyser cells (SOEC), 

which are designed to produce green  

hydrogen via solar energy and batteries, 

to South Korea in 2022 as part of the RE100 

project. The green hydrogen produced by 

the SOEC, which is created through       

electrolysis by converting water and      

renewable electricity into hydrogen, will 

be used to power the hydrogen SOFC. 

 
 

BLOOM PROVIDING ZERO EMISSION  

         DISTRIBUTED ENERGY  
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UTILITY-SCALE COMBINED 
HEAT AND POWER PROJECT 
WITH FUEL CELLS 
 
Bloom Energy has announced its first  

combined heat and power (CHP) project in 

collaboration with SK ecoplant (formerly 

known as SK Engineering and Construction). 

The new 4.2-megawatt installation marks 

South Korea’s first utility-scale solid oxide fuel 

cell CHP initiative.   CHP technology simulta-

neously utilizes both the electricity it  

generates and the excess thermal energy it 

emits to recover and reuse the heat that 

would have otherwise been lost during the 

power generation process.  The captured 

thermal energy will provide heat and warm 

water to the community’s nearby  

Recreational and Sports Center. The project 

is also intended to reduce CO2 emissions 

compared to relying on the local grid. 
 

1.8MW of Bloom solid oxide fuel cells will be 

installed in an innovative Power Tower  

format, which is designed for maximum  

power density in a small area. The power 

generated by Bloom Energy will produce 

35,000-megawatt hours per year of highly 

efficient, clean and resilient electricity, while 

capturing 4 million megacalories of thermal 

energy through the Power Tower and SK 

ecoplant’s heat recovery system.   Bloom 

Energy intends to make CHP available in all 

markets where the company currently      

operates, subject to its applicability for each 

specific project. 
 

CERTIFIED LOW-METHANE 
NATURAL GAS 
 

It will take time for the energy industry to  

deliver low-cost, widely available renewable 

and zero carbon solutions that meet the 

world’s sizeable energy needs. Until then 

Bloom will promote the use of certified  

natural gas as a simple and accessible way 

to reduce harmful methane and carbon 

emissions now.   

 

 

 

 Bloom Energy will convert its entire global 

natural gas fleet to certified low-leak natural 

gas to prevent the release of harmful  

methane emissions stemming from upstream 

gas production.  
 

Methane is a powerful greenhouse gas, and 

leakages from the oil and gas industry  

contribute over 84 million tons of methane to 

global emissions each year.  75 percent of 

these emissions from oil and gas production 

can be technically eliminated today with 

little to no net cost.    
 

Bloom Energy’s fuel cell projects are installed 

at more than 700 sites globally. By taking the 

lead to acquire certified gas on behalf of its 

customers, Bloom Energy expects to ensure 

that leading commercial and industrial  

companies become involved in an            

important climate solution.  
 

 

BLOOM ENERGY AND  
HELIOGEN HARNESS SOLAR 
POWER TO PRODUCE GREEN 
HYDROGEN  
 

By combining carbon-free power and steam, 

generated by Heliogen’s Sunlight Refinery 

solar power generation system, with Bloom 

Energy’s solid oxide electrolyser, the two 

companies will produce green hydrogen 

that can replace fossil-derived fuels in 

commercial and industrial applications.  

 

The complementary technologies make for 

economically viable green hydrogen  

production, on a par with hydrogen  

produced from photovoltaic solar genera-

tion. Heliogen’s Sunlight Refinery aims to cost

-effectively deliver near 24/7 carbon-free 

energy in the form of heat, power, and  

hydrogen fuels at scale for the first time in 

history. 
 

  

 
 

 

https://www.bloomenergy.com/applications/electrolyzers
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 COMMUNITY DISTRIBUTED 
GENERATION  
 
Bloom Energy has begun to deploy a  

portfolio of more than 40 megawatts of solid 

oxide fuel cells under a Community  

Distributed Generation (CDG) program, 

which encourages investment and deploy-

ment of clean energy technologies.   The 

initial portfolio of projects is being deployed 

in New York, with 7.5 megawatts already  

deployed on Staten Island.  

 

The CDG program incentivizes developers to 

install clean power generation within the grid 

distribution network to alleviate stress on the 

electric grid, decrease harmful greenhouse  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

gas emissions and air pollutants, reduce  

costs, and enhance energy reliability.  

Consumers, meanwhile, can purchase 

cleaner, more affordable and resilient  

power.   Utilities benefit from increased grid 

resiliency and lower transmission and distribu-

tion infrastructure outlays, as the power  

generation system is located within the  

distribution infrastructure. 

 

Bloom’s Energy Servers will reduce carbon 

emissions and smog-forming pollutants and 

particulate matter.   Bloom’s compact, easily 

deployed energy systems are ideally suited 

to highly populated areas, where reducing 

greenhouse gas and air pollution, while  

enhancing reliability of the local electric grid, 

are of paramount importance. 
 

 

Decentralized power 

provides cleaner, lower-

cost, and more resilient 

power, reducing the 

need for new transmis-

sion capacity.   The fuel 

cell in the center pro-

duces electricity when 

required. 
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 ELECTROLYSER TO  
PROVIDE LOW-COST  
NET-ZERO HYDROGEN 
 

 

The Bloom Electrolyser 

relies on the same  

commercially prov-

en solid oxide fuel cell 

technology used by 

Bloom Energy Servers to 

provide on-site electrici-

ty at high fuel efficien-

cy. It offers unique  

advantages for deploy-

ment across a broad 

variety of hydrogen  

applications, using  

multiple energy sources 

including intermittent 

renewable energy and 

excess heat. 

 
Low-cost electrolysis has been difficult to 

achieve due to electricity costs, which 

can account for nearly 80 percent of the 

cost of hydrogen production through 

electrolysis.  
 

An opportunity has emerged as renewa-

ble energy costs have declined precipi-

tously over the last decade.  Because it 

operates at high temperatures, the 

Bloom Electrolyser requires less energy to 

break up water molecules and produce 

hydrogen. High-temperature electrolysis 

unlocks substantial value with heat-

intensive processing applications in hard-

to-decarbonize heavy industries, like 

steel, chemical, cement, and glass  

manufacturing. 

 
By utilizing excess heat from these  

processes, hydrogen can be produced 

at a higher electrical efficiency. Also the 

hydrogen can be produced on-site using 

Bloom Energy electrolysers, eliminating 

transportation and distribution costs. 
 

When the Bloom Electrolyser is paired 

with intermittent renewable resources,  

such as wind and solar, the resulting 

green hydrogen provides an important 

method for storing energy. Hydrogen can 

be stored for long periods of time and 

transported over long distances.  

 

 

Alternatively, Bloom Energy’s fuel cells 

can convert this hydrogen to electricity, 

thereby providing continuous, reliable 

power.    

 

The Electrolyser can also use the           

excess  electricity and steam generated 

by nuclear plants to produce low-

cost, zero-carbon hydrogen, providing 

clean energy for use when it is needed, 

rather than ramping down power  

generation when an electric grid 

has surplus energy. 

 

FUEL CELLS,  
ELECTROLYSERS AND 
GAS TURBINES TO  
ACCELERATE ENERGY 
TRANSITION 
 

Bloom Energy and Baker Hughes, an    

energy technology company, have 

agreed to collaborate on the potential 

commercialization and deployment of 

integrated, low carbon power genera-

tion and hydrogen solutions to   advance 

the energy transition.  

https://www.bloomenergy.com/technology/
https://www.bloomenergy.com/technology/
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By leveraging Bloom Energy’s solid   

oxide fuel cell technology (SOFC) and 

Baker Hughes’ light-weight gas turbine 

technology, the companies intend to 

provide efficient, resilient, and cost-

effective solutions for cleaner energy 

generation, waste heat recovery, and 

grid independent power for customers. 

 

Bloom Energy’s solid oxide electrolyser 

cell (SOEC) technology coupled with 

Baker Hughes’ compression technolo-

gy could facilitate faster adoption of 

hydrogen in process industries such as 

steel refining, where the use of heat 

recovery from the steel-making process 

could deliver higher overall system  

efficiencies and customer value. 
 

PROGRESS IN  
DECARBONIZING THE 
MARINE INDUSTRY 
 

Bloom Energy, in conjunction with  

Samsung Heavy Industries, have  

announced that their initial design for a 

fuel cell-powered liquefied natural gas 

(LNG) carrier took another step forward 

with the receipt of an Approval in  

Principle from DNV, an international 

maritime classification society.    This 

approval is for an LNG carrier powered 

solely by solid oxide fuel cell technolo-

gy.    Bloom Energy also received verifi-

cation for this alternative power source 

for vessels as part of the American   

Bureau of Shipping’s New Technology 

Qualification service.  
 

The opportunity for fuel cell-powered 

ships has accelerated in recent years, 

as the International Maritime Organiza-

tion (IMO) set aggressive environmen-

tal targets to combat climate change.  

New technologies and power sources 

for shipping, like fuel cells, are recog-

nized as viable carbon-reducing       

solutions to achieving the IMO’s        

environmental goals.           
 

With 80 percent of world trade taking 

place by sea, Bloom Energy and    

Samsung Heavy Industries have devel-

oped a novel  solution to reduce  

harmful emissions and modernize one 

of the world’s oldest forms of trade with     

c ut t in g  e d g e ,  c le a n  e n er g y            

technology. 

           www.bloomenergy.com 
 

           NEWS  
CAMBRIDGE INSTITUTE    
  FOR  SUSTAINABILITY     
     LEADERSHIP (CISL)  
 

The Cambridge Institute for Sustainabil-

ity Leadership (CISL) has called for    

immediate action to deal with climate 

change and to create a sustainable 

earth. There is a new, powerful global 

consensus that our world must not only 

become net zero, but also nature-

positive, for the benefit of both people 

and the planet. CISL and associates 

are building a new operating model 

based on regeneration, resilience and 

circularity, not extraction, destruction 

and pollution.   Unless the current rate 

of decline is reversed, we will all suffer 

because the goods and services      

provided by biodiversity are essential 

for the stability and resilience of    

economies across the world.   
 

CISL is supporting businesses with      

implementation challenges so they are 

able to turn commitment into practice.  

They are creating actionable pathways 

for financial institutions to fund a nature

-positive economy, by accelerating 

enterprises and collaborative initiatives 

with the potential to offer breakthrough 

solutions.   They are building evidence 

and insight, to inform decision making.   

Above all, they are shaping the operat-

ing context for business in favour of  

organisations that deliver value to    

society and the environment. 
 

            www.cisl.cam.ac.uk           

https://www.imo.org/en/MediaCentre/PressBriefings/Pages/06GHGinitialstrategy.aspx
https://www.imo.org/en/MediaCentre/PressBriefings/Pages/06GHGinitialstrategy.aspx
http://www.bloomenergy.com
https://www.consilium.europa.eu/media/50363/g7-2030-nature-compact-pdf-120kb-4-pages-1.pdf
https://www.consilium.europa.eu/media/50363/g7-2030-nature-compact-pdf-120kb-4-pages-1.pdf
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The Advanced Alkaline Fuel Cell (AAFC) is 

the cheapest most robust fuel cell that can 

be made.  It is different from other fuel cells 

and is simple to run and manage.  The AAFC 

is an integrated system easy to manufacture 

and assemble.  It can be made anywhere by 

anyone. 
  

Alkaline fuel cells have been used in space, 

marine and stationary applications for years. 

They are robust and long lived.    They cost 

$800/kW to make, less than half that of the 

nearest competitor.  The operating systems 

are simple and easy to maintain.  They are 

98% recyclable and 95% refurbishable.   

AAFCs are powered either by ethanol from 

organic waste or hydrogen obtained from 

materials recycled on board the vehicle. A 

Gasified Anaerobic Digester (GAD™) has 

been developed to obtain fuel from organic 

waste.  The alkaline fuel cell extracts carbon 

from the ambient air and the GAD extracts it 

from the fuel.  The carbon is then stored and 

recycled for local use by farmers or industry 

so the whole process is therefore carbon  

negative.  As the fuel is not burnt, there are 

valuable residues, including organic fertiliser 

and potable water.  Fair Air Limited planned 

to hold an on-road evaluation with London 

Taxicabs of a vehicle fuelled from organic 

waste, but this has been held back because  

Innovate UK did not contribute to this  

programme. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                      

Fair Air is therefore arranging a demonstration 

in which a 2CV car powered by hydrogen 

generated on-board the vehicle will be driv-

en around the UK, arriving in Glasgow for the 

COP26 meeting in November.  A small 

amount of the aqueous potassium hydroxide 

which is used as an electrolyte in the fuel cell 

reacts with aluminium to produce hydrogen. 

The aluminium reactor produces hydrogen at 

negative cost.  The residue is an aluminate 

which has many uses for local industries.      

 

Hydrogen as a lighter than air gas has low 

energy density. For transport use it needs to 

be compressed or frozen, which makes it   

expensive and difficult to store.   The 2CV will 

therefore be powered by on-board            

hydrogen production with aluminium used to 

convert water.   
 

The objective is to demonstrate vehicles   

powered by energy recycled from organic 

waste or materials to enable drivers around 

the world to halt emissions of global warming 

gases.  As electrochemical conversion is 

twice as efficient as combustion, developing 

countries will reduce the investment required 

for new transport infrastructure.  The fuel cells 

have no harmful emissions so they can also 

be used to provide combined heat and  

power (CHP) for buildings and industry with 

efficiency up to 90%.    
 

 

 

 

 

 

 

 

 

 

DEMONSTRATION OF ADVANCED                  
          ALKALINE FUEL CELL  

www.fairair.london                                                         
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HYDROGEN FOR FUEL 
CELL VEHICLES  

Nel Hydrogen Fueling has extensive experi-

ence with hydrogen fueling technologies.  

They have received a purchase order from 

Iwatani Corporation of America for an   

additional four H2Station™ units for fueling 

light-duty vehicles in California. This will be 

in addition to the 14 H2Station™ modules 

ordered by Iwatani in 2020. The stations will 

serve existing as well as new fuel cell elec-

tric vehicles with zero-emission fuel, with 

the same convenience as conventional 

fuels.  With a new Nel Inc. entity currently 

based in the Los Angeles area the        

company looks forward to expanding their 

business in South California. 

Nel Hydrogen Fueling has also received a 

second purchase order from HTEC for one 

of their H2Station™ hydrogen fueling sta-

tions, which will be used to fuel light duty 

fuel cell electric vehicles in Quebec,    

Canada.   Patric Ouellette of HTEC said 

that these robust and state-of-the-art     

hydrogen stations allow hydrogen vehicles 

to be refuelled in under five minutes in a 

safe, fast, and reliable way.  

GREEN HYDROGEN 
AROUND THE WORLD  

Nel has entered into a framework agree-

ment with the global consulting and engi-

neering company Wood. The companies 

will collaborate to develop and execute 

large scale, complex green renewable  

hydrogen projects in selected regions 

across the world. Wood is a global leader 

in consulting and engineering across ener-

gy and the built environment in more than 

60 countries, employing around 40,000 

people.   NEL has also made an agree-

ment with the major energy service     

company Aibel to develop and deliver 

large scale, complex renewable hydrogen 

projects. They have also entered a collab-

oration with First Solar Inc. to develop     

integrated Photo Voltaic hydrogen power 

plants. First Solar is a global provider of   

responsibly produced eco-efficient solar 

modules advancing the fight against     

climate change.  

FOSSIL FUEL-FREE         
PRODUCTION FOR STEEL 
AND TRANSPORT  

Nel has entered into a collaboration for a 

fossil fuel-free hydrogen facility in Hofors,     

Sweden. Green hydrogen can significantly 

reduce CO2 emissions from steel rolling 

and milling, and this will be the first project 

in the world to heat steel with hydrogen 

prior to rolling.  The initiative will focus on 

developing a fossil fuel-free steel produc-

tion facility, with the intention of taking the 

first step towards creating a future hydro-

gen infrastructure for the transport sector.   

The conversion to hydrogen will enable a     

reduction of CO2 emissions for steel       

production in Hofors by 50 percent. The 

plant can be used flexibly and can there-

fore support the stability of the electrical 

grid, which in turn will permit more use of 

renewable energy sources. It will be a step 

in the direction of developing a hydrogen 

infrastructure for the transportation sector, 

with locally produced fossil fuel-free hydro-

gen for fuel cell vehicle trucks. 

HYDROGEN FOR HEAVY 
DUTY VEHICLES  

Nel has received a purchase order for a 2 

MW, fully containerized electrolyser from 

H2 Energy.    This is a new milestone 

achieved in the development of a       

commercial green hydrogen infrastructure, 

showing that hydrogen for heavy duty   

vehicles is a reality today.  

NEL BUILDING INFRASTRUCTURE 
FOR GREEN HYDROGEN  
AND FUEL CELLS   
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 The 2 MW PEM electrolyser is the second   

system to be delivered as part of the green 

hydrogen infrastructure network that is     

currently supplying hydrogen to the first 46 

Hyundai trucks already operating in Switzer-

land and aiming to reach a fleet of 1,600 by 

2025.  H2 Energy is working with various part-

ners to establish a nation‐wide network of 

renewable energy hydrogen stations and 

corresponding supply chain in Switzerland as 

well as other countries. 

 

CONTAINERIZED 
ELECTROLYSER FOR THE US  
 

Nel Hydrogen US has received a purchase 

order for a 1.25 MW PEM electrolyser for   

installation at a nuclear power plant in the 

US, a ground breaking project for carbon-

free hydrogen production.   “This project 

represents an important first step toward  

developing a regional supply of zero carbon 

hydrogen, while supporting clean baseload 

electricity resources on the grid,”  says     

Stephen Szymanski of Nel Hydrogen US.   The 

project will demonstrate the economic   

feasibility of hydrogen production at nuclear 

sites and provide a blueprint for large scale 

carbon-free hydrogen export in support of 

DOE’s H2@Scale program objectives. The 

project is funded by the US Department of 

Energy’s Hydrogen and Fuel Cell              

Technologies Office. 

DECARBONISING FUEL 
CELL TAXI FLEET  

Nel has received a purchase order from 

Everfuel A/S for the delivery of an         

H2Station®fueling station for a fleet of taxis 

in Aarhus, Denmark.     Jens Egholt             

Rasmussen, Director of Nel Hydrogen       

Fueling, said that there is huge potential for 

using hydrogen as fuel for fleets of both light 

and heavy-duty vehicles.  Jeppe Mikkelsen 

of Everfuel added that the station will be a 

prototype of a moveable station, which is 

an important step to reduce installation time 

and costs to make hydrogen commercially 

competitive.  This prototype of the Everfuel 

moveable station will take us in the right  

direction by reducing both installation time 

and costs for civil works.  

The location in Denmark’s second largest 

city will support the city’s fuel cell taxi fleet, 

and will be another step in decarbonizing 

transportation.  

DECENTRALISED ENERGY 
GENERATION AND          
STORAGE  

Nel has entered a development partnership 

with SFC Energy AG to jointly develop the 

world’s first integrated electrolyser and     

hydrogen fuel cell system for decentralized 

energy generation and storage. The devel-

opment will be accelerated through using 

already mature products and proven     

technology from each party.   

The partnership will focus on developing  

industrial solutions to replace diesel genera-

tors with more efficient systems based on 

hydrogen fuel cells in combination with 

green hydrogen production through      

electrolysis. Initially, SFC Energy and Nel will 

address applications in a power range of up 

to 50kW with a daily operating time of two 

to ten hours which can be used as reliable 

emergency power generators for critical 

power applications. In the medium-term, 

the partnership is aiming to develop systems 

in the power range of up to 500 kW for     

telecom, data center and auxiliary power 

unit markets.  

By using renewable energies such as solar or 

wind power, Nel's electrolysers will produce 

the green hydrogen    required for the entire 

system. This hydrogen is stored in a tank. The 

SFC Energy hydrogen fuel cell will then con-

vert the hydrogen back into electrical ener-

gy when needed. The integrated system has 

the potential to replace high CO2 emitting 

diesel generators, therefore making a signifi-

cant  contribution to the race-to-zero and    

decarbonization of the global economy. 

Dr. Peter Podesser, CEO of SFC Energy said: 

“Through this development partnership, we 

aim to tap into the major market opportuni-

ties in environmentally friendly energy     

generation systems based on hydrogen and 

fuel cells.     With the world's first integrated 

electrolyser and hydrogen fuel cell system, 

we are addressing a wide range of         
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applications such as critical and     

communication infrastructure as well as 

smart grid applications.”  

 

SFC Energy AG is a leading provider of 

hydrogen and methanol fuel cells for 

stationary and mobile hybrid power 

solutions and has delivered more than 

50,000 fuel cells to date.   The company 

is headquartered in Munich and       

operates production facilities in       

Germany, The  Netherlands, Romania 

and Canada.     

                          www.nelhydrogen.com  

 

  

         NEWS  
 

RISE IN GREENHOUSE 
GAS CONCENTRATIONS 

JEOPARDIZES PARIS 
AGREEMENT TARGETS 

 

The World Meteorological Organization 

(WMO) states that greenhouse gases in 

the atmosphere reached a new record 

last year and that trend has continued 

in 2021.    Concentration of carbon  

dioxide (CO2), Methane (CH4) and   

nitrous oxide (N2O) have been rising 

since 1750 when human activities   

started disrupting Earth’s natural     

equilibrium. The economic slowdown 

from COVID-19 last year did not have 

any discernible impact on the atmos-

pheric levels of greenhouse gases and 

their growth rates, although there was 

a temporary decline in new emissions. 
 
Alongside rising temperatures, this 

means more weather extremes         

including intense heat and rainfall, ice 

melt, sea-level rise and ocean acidifi-

cation, accompanied by far-reaching 

socioeconomic impacts.    Roughly half 

of the CO2 emitted by human activities 

today remains in the atmosphere.  

 

The other half is taken up by oceans 

and land ecosystems. The ability of 

land ecosystems and oceans to act as 

“sinks” may become less effective, thus 

reducing their ability to absorb carbon 

dioxide and act as a buffer against 

larger temperature increase.   From 

1990 to 2020, radiative forcing – the 

warming effect on our climate - by 

long-lived greenhouse gases increased 

by 47%.   At the current rate of increase 

in greenhouse gas concentrations we 

will see a temperature increase by the 

end of this century far in excess of the 

Paris Agreement targets of 1.5 to 2   

degrees Celsius. The last time the Earth 

experienced a comparable concen-

tration of CO2 was 3-5 million years 

ago, when the temperature was 2-3°C 

warmer and sea level was 10-20 meters 

higher than now. But there were not 7.8 

billion people on the Earth then. 

 

Ongoing climate change and related 

feedbacks might reduce CO2 uptake 

by land ecosystems. Such changes are 

already happening. For example part 

of Amazonia is changing from a       

carbon sink to a carbon source. Ocean 

uptake might also be reduced due to 

higher sea surface temperatures and 

slowing of the meridional ocean       

circulation due to increased melting 

of sea ice. 
 
Carbon dioxide is the most important 

greenhouse gas in the atmosphere, 

accounting for approximately 66% of 

the warming effect on the climate.  

Methane accounts for about 16% of 

the warming effect of long-lived green-

house gases. About 60% of methane 

comes from anthropogenic sources for 

example, ruminants, rice agriculture, 

fossil fuel exploitation, landfills and    

biomass burning.   Nitrous Oxide is a 

powerful greenhouse gas with human 

induced sources including soils,         

biomass burning, fertilizer use, and    

various industrial processes.      

            https://public.wmo.int      

http://www.nelhydrogen.com
https://public.wmo.int
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As alternative energy sources  

producing net-zero carbon emissions 

increase in popularity, SWITCH Maritime 

is introducing the first-ever commercial 

hydrogen fuel cell zero-emission ferry. 

The ferry is called Sea Change. 

 

The 84-passenger e-ferry will give  

passengers in the San Francisco Bay 

Area another way to commute while 

reducing road congestion and green-

house gas emissions. Construction of 

the e-ferry is funded by SWITCH  

Maritime, which is building the first fleet 

of zero-emission vessels in North  

America.   

 

The project is supported by Zero  

Emission Industries, a full-service  

provider of hydrogen fuel cell power 

systems, as well as by BAE Sys-

tems.  Hexagon Composites, and the 

Port of San Francisco. When applied to 

marine propulsion systems, hydrogen 

fuel cells provide clean energy with  

zero greenhouse gas emissions.  

 

 

Vessels powered by hydrogen fuel cells 

only discharge water as a waste    

product rather than the pollutants that  

diesel or hybrid/diesel engines produce. 

 

The e-ferry will carry 264-kg of hydrogen 

gas at 250 bar pressure allowing for up 

to two days of operation before  

refuelling. The powertrain is designed by 

Zero Emission Industries and is powered 

by a 360-kW fuel cell provided 

by Cummins Hydrogenics. The vessel will 

be capable of achieving 22 knots, with 

boost power produced by 100-kWh 

batteries located in its hull. 

 

SWITCH Maritime views Sea Change as 

a demonstration of the capability of 

hydrogen fuel cells in marine applica-

tions. The company hopes to lead the 

way in implementing this technology 

across the maritime industry to move 

towards zero emissions. 

         

          www.switchmaritime.com      
 

     AMERICA’S FIRST COMMERCIAL  

              FUEL CELL FERRY 

https://www.switchmaritime.com/
https://zeroei.com/
https://www.cummins.com/news/2021/02/09/cummins-fuel-cells-powering-north-americas-first-commercial-zero-emissions-ferry
http://www.switchmaritime.com
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 DOOSAN AND CERES          
DEVELOPING SOFC             
FOR SHIPS 

Doosan has signed a memorandum of      

understanding for the joint development of a 

megawatt class fuel cell system for            

eco-friendly marine propulsion and power 

generation with Korea Shipbuilding &        

Offshore Engineering, a division of the 

world’s largest shipbuilding company      

Hyundai Heavy Industries.  

 

The system will be based on Ceres Power’s 

proprietary solid oxide fuel cell (SOFC) stack 

technology.     Marine applications could 

represent a significant expansion of 

Doosan’s future SOFC market.   Ceres and 

Doosan have made a commitment to build 

a 50MW facility, initially for the mass        

manufacture under licence of Ceres’ fuel 

cell stacks in South Korea. 

 

Doosan will design and manufacture the  

system for ships utilising Ceres’ SOFC technol-

ogy. Korea Shipbuilding & Offshore Engineer-

ing will lead on designing the fuel cell        

arrangements specific to the marine         

environment. 

 

This announcement continues the expansion 

of Doosan’s business into the marine market 

and reflects the wider growth of Ceres’ tech-

nology into new markets, a key driver of the 

latest fundraising totalling £181 million in new 

growth capital.  Shipping today accounts for 

over 2% of global greenhouse gas emissions 

and SOFC is one of the most promising clean 

energy technologies to support the 50%    

reduction in emissions by 2050, from 2008  

levels, mandated by The International     

Maritime Organization. 
 

DOOSAN TECHNOLOGY FOR 
SMART FARMS AND    
CHARGING STATIONS 
 

Doosan has signed an agreement with STX to 

work on the Green New Deal Strategy. The 

two companies will utilize carbon capture 

utilization and storage (CCUS) technology 

and collaborate on fuel cell development to 

be made available to smart farming. Smart 

farming is a concept where IT is applied to 

the agricultural industry to promote       

productivity.  

 

CCUS is a green technology capturing      

carbon dioxide (which is emitted by fuel cells 

using natural gas) to be recycled for further 

use as an energy source for the air           

conditioning and increasing plant growth in 

greenhouses. 

 

Doosan is also developing tri-gen, which 

generates electricity, heat, and hydrogen at 

the same time.     This will be installed in     

urban areas in charging and gas stations 

where hydrogen and electricity are          

supplied together.    The heat generated 

can be used for the hot water supply and 

district heating. 

 

WORLD’S LARGEST 100MW 
FUEL CELL  
 
Doosan Fuel Cell has made an agreement 

with the local government of Chuncheon 

and five companies, including POSCO E&C, 

Nexia Samduk, and East Chuncheon 

Green Energy, to build the world’s largest 

fuel cell power plant.   Doosan will supply 

over 100MW of fuel cells and offer long-term 

maintenance service for the fuel cell         

systems.   

      CERES WORKING WITH DOOSAN      
IN SOUTH  KOREA TO LEAD THE WORLD      
                          TO NET ZERO 
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Annually, this power plant will generate    

approximately 800,000 MWh which 

can power 220,000 households. Overall, the 

project has the advantage of mitigating the 

negative effects of intermittent generation 

of hydro power plants as they are heavily 

affected by rainfall and water storage 

amounts in the city. Another advantage is to 

improve self-sufficiency in electricity.       
Doosan is planning to ramp up its capacity 

to 275MW in 2022 with an aim to fulfil the 

growing demands of the hydrogen industry 

and to diversify its portfolio, to include      

natural gas, liquid petroleum gas and dual 

projects with hydrogen. 

 
CERES POWER COMPANY 
NEWS  

Queen’s Award for Enterprise   

Ceres Power, a global leader in clean      

energy technology, is honoured to be a   

recipient of this year’s Queen’s Awards for 

Enterprise, recognising its excellence in     

International Trade.  Based in the UK, Ceres 

licenses its technology to global partners, 

such as Bosch in    Germany, Miura in Japan, 

Doosan in South Korea, and Weichai in Chi-

na.  During 2020, Ceres averaged over 325 

employees in its two UK sites and commis-

sioned a new     state-of-the-art manufactur-

ing facility.   
 

Leading engineers appointed 
 

William Tudor Brown MBE has been appoint-

ed an independent Non-executive Director 

of Ceres.    He was formerly President of ARM 

Holdings plc, with responsibility for develop-

ing high-level relationships with industry   

partners and governmental agencies with a 

focus on the Far East. He is a Fellow of 

the Institution of Engineering and            

Technology and a Fellow of the Royal  

Academy of Engineering.  
 
Professor Stephen Skinner has joined Ceres 

as their Royal Academy of Engineering    

Research Chair in Electrochemical Devices 

for a Zero Carbon Economy.   The five-year 

position is a new industry–academia         

research partnership that will focus on      

developing solid oxide cells that convert fuel 

to electricity and in reverse operation can   

produce clean hydrogen. Professor Skinner, 

from Imperial College London, will establish 

a world-leading research group in the field 

of materials engineering.  
 

Ceres Power has also appointed Professor 

Julia King, Baroness Brown of Cambridge, 

FREng FRS, as a non-executive Director.   

Baroness Brown is an engineer with immense 

experience across industry and government. 

In particular, her focus on climate change 

adaptation and mitigation and the low   

carbon economy hold great relevance for 

Ceres as it seeks to position itself as a global 

leader in solid oxide technology to address 

the challenges of climate change and air 

quality.   
 

FUEL CELL AT ULSAN-MIPO  
      IN SOUTH KOREA 
 

Doosan Fuel Cell has joined a fuel cell      

pilot project using by-product hydrogen 

generated at the Ulsan-Mipo industrial  

complex.   Doosan will develop a load     

response fuel cell demonstration project with 

Korea Hydro & Nuclear Power, Hyundai   

Motors, LS ELECTRIC and SK GAS. 
 

This project will accept the load response 

scheme interconnected with a Virtual Power 

Plant, which is a network of decentralized, 

medium-scale power generating units, such 

as fuel cells, solar panels, and other renewa-

ble units. Cloud-based AI software combines 

these generators to work as one power 

plant. Doosan will supply 3.08MW Phosphoric 

Acid Fuel cells (PAFC) to generate base 

load and offer long-term services under their 

service agreement.   Fuel cells are very     

responsive distributed generators as they 

easily modify its generation to meet fluctuat-

ing power demand. That’s why a fuel cell is 

a good fit for mitigating intermittent renewa-

bles, such as solar panels and wind turbines. 

In addition fuel cells do not require power 

transmission, distribution, and substation fa-

cilities and therefore there is zero power loss 

during power transmission and distribution. 

              www.cerespower.com         

            www.doosanfuelcell.com           
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RENEWABLE BIOFUELS  
PROJECT ACHIEVES  
COMMERCIAL OPERATION 
IN CALIFORNIA  
 
FuelCell Energy, Inc. has completed the site 

construction and started the commercial 

operation for its 1.4 megawatt SureSource 

1500™ biofuels fuel cell project with the City 

of San Bernardino Municipal Water Depart-

ment in California.  The Company offers the 

only fuel cell power generation system for 

use with on-site biofuels approved by the 

California Air Resource Board. The commer-

cial operation of this project adds 1.4 mega-

watts to the Company’s total energy gener-

ation of 34 megawatts.  

 

The SureSource 1500™ power plant operates 

on the City’s anaerobic digester gas, which 

will be treated by the proprietary SureSource 

Treatment™ system, cleanly producing    

electricity and thermal energy to support the 

operation of the water reclamation plant. 

The water plant will purchase the clean  

electricity produced through a 20-year   

power purchase agreement.   The power 

plant will use methane–rich biogas that 

would otherwise be flared, wasting energy 

and producing emissions, to produce        

hydrogen for the production of clean,       

renewable, carbon neutral power.   
 

FUEL CELL ENERGY AGREES  

FINANCING FOR 7.4 MW 

FUEL CELL FOR US NAVY 

SUBMARINE BASE  
 

Fuel Cell Energy has closed a financing  

transaction with East West Bank for the 7.4 

megawatt fuel cell project located on the 

U.S.  Navy Submarine Base in Groton,       

Connecticut.   
 

The fuel cell plant is part of a multifaceted  

plan by the Connecticut Municipal Electric 

Energy Cooperative to provide new power 

resources and support the desire of the     

Department of Defense to add resiliency 

and grid independence to key military instal-

lations. The highly efficient fuel cell powered 

microgrid minimizes carbon output, while 

providing continuous power to the strategic 

military base. 

 

FUEL CELL ENERGY           
APPLAUDS EXTENSION OF 
THE FUEL CELL NET            
ENERGY METERING BILL 
 

California Governor Gavin Newsom has 

signed a Bill by the Senate which includes a 

two-year extension of the Fuel Cell Net      

Energy Metering program, known as Fuel Cell 

NEM.    The Fuel Cell NEM program allows 

customers that install fuel cell systems of up 

to five megawatts onsite to be relieved from 

paying standby and departing load charges 

imposed by California’s investor-owned     

utilities. The relief from these charges and the 

use of onsite generation through this         

program allows California customers to     

stabilize their energy costs, neutralize the  

instability that at times plagues the California 

grid and invest in clean energy technology. 
 

Governor Newsom’s proclamation showed 

that California needs all available tools at 

the ready to ensure that California’s        

electrical grid remains resilient in the face of 

extreme demand, heat and supply          

constraints. The clean, always-on power that 

fuel cells provide will deliver much needed 

energy, environmental, and public health 

benefits.   

 

 

               www.fuelcellenergy.com  
 

 

    FUEL CELL ENERGY PROVIDING 
CLEAN RESILIENT ENERGY SUPPLIES 

http://www.fuelcellenergy.com
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NORTH AMERICA AND 

FRANCE  

Plug Power created the first commercially 

viable market for hydrogen fuel cell       

technology. As a result, the company has 

deployed over 40,000 fuel cell systems for    

e-mobility and has built and operated a 

hydrogen highway across North America.  

Plug Power is now planning to expand into 

other key markets including zero-emission 

on-road vehicles, robotics, and data      

centers.  

 

Plug Power has built a network of over 150 

hydrogen refueling stations, which are     

already powering hydrogen powered fleets 

in numerous industries, while the company’s 

on-site hydrogen fuel cell technology      

provides resilient, reliable backup power for 

businesses and institutions.  

 

In France Plug Power has joined with the 

Renault Group to form HYVIA.  The new 

company will produce light commercial 

vehicles powered by fuel cells and carbon-

free hydrogen from refuelling stations.      

 

 
 
 
 
 
 
 
 
 

SOUTH KOREA AND ASIA 
 

Plug Power and SK E&S have formed a joint 

venture to provide hydrogen fuel cell      

systems, hydrogen fueling stations,          

electrolyzers and green hydrogen to the 

Korean and other Asian markets. 

 

The South Korea government announced 

ambitious goals in their Hydrogen Economy 

Roadmap through to 2040.    They include 

over 5 million tons of hydrogen per year, 

over 6 million fuel cell EVs, 1,200 refilling    

stations and 15 GW of fuel cell power     

generation. 

 

Plug Power and SK E&S plan to build a     

gigafactory in a key metropolitan area in 

South Korea by 2024, with mass capacity for 

hydrogen fuel cells and electrolyzer systems. 

The two companies will supply domestic 

and overseas markets in Asia.  

 

www.plugpower.com       www.hyvia.eu   

 

                   www.skens.com               

 

  PLUG POWER IN NORTH AMERICA,    
        FRANCE AND SOUTH KOREA  

    Plug Power’s heavy duty truck is powered by hydrogen and fuel cells  

http://www.hyvia.eu
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BALLARD RECEIVES  
FOLLOW-ON ORDERS FOR  
50 BUSES IN THE U.K. 
 

Ballard Power Systems has received follow-on 

purchase orders from Wrightbus for 50 fuel 

cell modules to power Fuel Cell Electric Buses 

(FCEBs) in the UK. The buses will be partially 

funded under the JIVE (Joint Initiative For Hy-

drogen Vehicles Across Europe) pro-

gram.  These orders are in addition to the 

previous orders for 50 modules, which were 

shipped in 2020.  Modules in this second    

order will power buses planned for deploy-

ment in a number of U.K. cities, including   

Birmingham, Aberdeen, London and Belfast. 

 

The JIVE program provides partial funding for 

a total of 295 fuel cell electric buses, of which 

120 are currently operating in the U.K.,      

Germany, France, Latvia, and The Nether-

lands. The remaining 175 FCEBs are expected 

to be deployed in various European cities by 

mid-2022. Ballard is supplying fuel cell      

modules for more than 85% of the FCEBs    

deployed and ordered to date under the 

JIVE program.  
 

NEW ZEALAND’S 
FIRST FUEL CELL 
ELECTRIC BUS 
 

Ballard has announced that 

their FCmove® fuel cell  

module is powering the first-

ever Fuel Cell Electric Bus 

(FCEB) manufactured in 

New Zealand. The FCEB has 

been designed and built by 

Global Bus Ventures a lead-

ing bus manufacturer serv-

ing New Zealand, Australia, 

Asia and the Middle East. 
 

Global Bus Ventures is currently completing 

the testing before starting the bus in        

commercial service with Auckland Transport. 

 

In 2019, Global Bus Ventures was awarded a 

contract by Auckland Transport for the     

supply of a fuel cell electric bus as part of the 

Ports of Auckland hydrogen fuel production 

and refuelling plant trial. The bus was road-

tested in the city of Rolleston and was deliv-

ered to Auckland Transport.   Mike Parker of 

Global Bus Ventures said, “The successful run-

ning of this system paves the way for a strong 

future in manufacturing these high-

technology zero-emission buses in New    

Zealand.” 
 

BALLARD AND LINAMAR TO 
DEVELOP FUEL CELLS FOR 
LIGHT-DUTY VEHICLES 
 

Ballard and Linamar Corporation, two large 

Canadian companies, have formed an    

alliance for the development and sale of fuel 

cell powertrains and components for class 1 

and 2 vehicles, weighing up to 5-tons, initially 

in North America and Europe. 

 

BALLARD FUEL CELLS TO POWER 
BUSES AND LIGHT AND HEAVY DUTY 
VEHICLES  
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With low and zero-emission regulations now 

in place in many countries around the 

world, there is an urgent need to find      

solutions that combine zero-emission fuel 

sources and zero-emission operation.  In 

particular, there is a growing demand for 

fuel cell electric vehicles that can operate 

on long duty cycles – without payload 

compromise – and be rapidly refuelled in 

order to maximize fleet utilization. 

 

In the initial phase of work a fuel cell power-

train solution will be developed, with Ballard 

providing the fuel cell subsystem and 

Linamar providing the rolling chassis, tanks, 

enclosures, cradles and other balance of 

plant needs as well as final assembly.      

Following successful testing of the demon-

stration platform, Ballard and Linamar    

contemplate the formation of a joint ven-

ture to sell and support powertrains with fuel 

cell systems and an interchangeable rolling 

chassis for use in a range of light-duty class 

1 and 2 vehicles, including passenger cars, 

SUV’s, light trucks and commercial vans. 

 

“The establishment of this partnership to 

commercialize solutions for light duty       

vehicles using fuel cell technology is     

transformative for the future of mobility.” 

said Linamar CEO Linda Hasenfratz.  “Our 

plug and play concept will make the evolu-

tion from battery electric vehicles to fuel 

cells seamless and drive real change in 

terms of environmental sustainability.” 

 

BALLARD AND THE HYDRA 
CONSORTIUM FOR HEAVY-
DUTY VEHICLES IN MINING 
 

Ballard is a member of the Hydra 

Consortium, which will enable 

heavy-duty mining mobile    

equipment to run on renewable 

hydrogen, displacing diesel and 

decarbonizing the mining sector. 

Ballard will provide zero-emission 

fuel cell systems to power the  

mining equipment.  The Hydra 

Consortium is working to validate 

the business case for a hydrogen 

fuel cell-based powertrain in 

heavy-duty vehicles within the 

m i n i n g  s e c t o r .                                 

To achieve the target of displacing diesel, 

several plans will be followed, including the 

design, manufacturing and testing of a 200-

kilowatt fuel cell plus battery powertrain 

operating under mining conditions. The fuel 

cell will use renewable hydrogen to gener-

ate electricity and power a mining vehicle, 

with the battery allowing for regenerative 

braking and providing peak power. 
 

In August 2020, the Chilean Economic     

Development Agency was the first to     

support this project, by awarding govern-

ment funding to Mining3, in partnership with 

the Commonwealth Scientific and Industrial 

Research Organisation (CSIRO) Chile. Since 

then, Mitsui & Co. (USA) Inc. and Thiess, 

both active in the mining sector, have pro-

vided additional support as part of their 

commitment to develop sustainable         

solutions for decarbonizing the resources 

industry.  

 

“We are looking forward to working with 

project participants to develop this          

important transformative solution for the 

mining industry, as well as opening doors to 

new applications and processes necessary 

for a carbon neutral future” stated Mining3 

CEO, Professor Paul Lever. Michele Azalbert 

of ENGIE’s Hydrogen Business Unit added: 

“We are pleased to be part of this powerful 

collaboration that brings the vast expertise 

of its members to decarbonize the mining 

industry.  Renewable hydrogen can provide 

the flexibility that the mining sector needs. 

Beyond the obvious advantage of being 

emissions-free, hydrogen solutions offer an 

economically viable alternative to fossil 

fuels, while ensuring the operational 

performance of mining operations.” 
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 Randy MacEwen of Ballard said: “The   

mining industry is responsible for significant 

emissions, with diesel trucks being a key 

contributor. To limit global warming to 2-

degrees, the mining industry must reduce 

direct emissions by 40%-to-70% by 2050. 

We believe hydrogen-powered fuel cells 

offer the only viable pathway to decar-

bonize heavy off-highway vehicles in    

mining, construction and agriculture.  

There is an addressable market of 4.5     

million vehicles representing an aggregate 

of 500 gigawatts of power, where heavy 

payload capability and fast refuelling are 

‘must-have’ requirements. Our vision for 

the mining industry includes large, central-

ized fleets of ultra-heavy mining vehicles 

with fuel cells powered by hydrogen     

produced by onsite solar energy at mining 

sites.” 
 

ZERO EMISSION  
HYDROGEN POWER FOR 
CANADIAN PACIFIC         
LOCOMOTIVE PROGRAM 
 

Canadian Pacific will employ Ballard fuel 

cell modules for their pioneering Hydrogen 

Locomotive Program. The modules will  

provide a total of 1.2 megawatts of     

electricity to power the locomotive. 

With this purchase from Ballard, a leader in 

the hydrogen fuel cell industry, Canadian 

Pacific further demonstrates its commit-

ment to developing the next generation of 

locomotive – one that produces zero  

emissions,” said their President Keith Creel. 

“How we power our trains matters to our 

customers, employees, shareholders and 

to the communities we operate in. This 

technology holds the possibility of eliminat-

ing emissions from freight train operations, 

which already represent the most efficient 

method of moving goods over land.”  

 

Through its Hydrogen Locomotive Program 

Canadian Pacific will develop North Amer-

ica’s first hydrogen-powered line-haul 

freight locomotive by retrofitting a formerly 

diesel-powered locomotive with Ballard 

hydrogen fuel cells. The fuel cells will work 

with battery technology to power the    

locomotive’s electric traction motors.    

Canadian Pacific will conduct rail service 

trials and qualification testing to evaluate 

the technology’s readiness for the freight-

rail sector.   Ballard plans to deliver six of its 

200-kilowatt fuel cell modules to Canadian 

Pacific in 2021 and will provide support to 

enable integration of the modules into the 

locomotive.  

 

Randy MacEwen noted, “In addition to 

Ballard’s work focused on powering    

commuter trains in Europe and urban 

trams in China, Canadian Pacific’s Hydro-

gen Locomotive Program underscores the 

strong fit for zero-emission fuel cells to  

power heavy- and medium-duty motive 

applications, including trains, for which it is 

otherwise difficult to abate emissions.” 

 

BALLARD TO POWER  
SPANISH  FUEL CELL 
PASSENGER TRAIN  
 

Ballard has signed an agreement to       

provide 8 of its 70-kilowatt FCmoveTM-HD 

fuel cell modules to Talgo S.A., a leader in 

the design, manufacture, and mainte-

nance of high-speed light rail trains, head-

quartered in Madrid, Spain.    The fuel cells 

will be used in a trial to power a Talgo   

Vittal-One commuter and regional passen-

ger train.     Talgo is recognized worldwide 

for its capacity for innovation, unique and 

distinctive technology and reliability.  
 

Emilio Garcia, Talgo Innovation Director 

said, “Green hydrogen is no longer the  

future, it is a reality. The implementation of 

hydrogen trains will allow us to make the 

most of the non-electrified railways in 

many countries, while reducing their     

carbon footprint. The announcement   

earlier this year of EU policies to accelerate 

decarbonization further validate this key 

step in early adoption of hydrogen trains in 

order to achieve these greenhouse gas 

reduction goals.” 
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BALLARD TO POWER 
SWITCHING LOCOMOTIVE  
IN CALIFORNIA 
 

Ballard plans to     

provide fuel cell   

modules to Sierra  

Northern Railway in 

California tp power a 

z e r o  e m i s s i o n    

switching locomotive.   

The pilot program  will 

be partially funded 

by a $4million award 

from the Californian 

Energy Commission.   

 

 

Sierra plans to retire a diesel locomotive and 

replace it with a zero emission switching   

locomotive powered by 200-kilowatts from a 

Ballard FCmove®-HD fuel cell module. 

 

This will involve the integration of hydrogen 

storage together with advanced battery 

and systems control technologies. Ballard 

plans to deliver FCmove®-HD fuel cell mod-

ules to Sierra by 2022, and Sierra intends to 

put the locomotive into service in 2023. 
 

The new hydrogen-fuelled switching         

locomotive will displace the need for      

conventional diesel fuel and improve local 

air quality as well as reduce greenhouse gas 

emissions, noise and odour. The program will 

establish a platform for widespread deploy-

ment in California, where more than 260 

switching locomotives and up to 500 intra-

state locomotives are currently in service. 

  

“We are pleased to partner with this great 

team to build and test this innovative zero-

emission switching locomotive. We believe 

this project will help lead the switching loco-

motive industry to an emissions free pathway 

in all ports in the State of California”, said 

Kennan Beard, President of Sierra Northern 

Railway.   

 

 

 

 

 

 

 

 

 

Short-line and switching locomotives         

account for a significant share of the total 

locomotive energy use within the State of 

California, making short-line operation an 

excellent testbed for the demonstration of 

zero-emission technology.  

 

Most switching locomotives in California use 

an average of 50,000 gallons of diesel per 

year, leading to a potential reduction of 

more than 12-million gallons of diesel        

annually. 

 

BALLARD ISSUES ESG  
REPORT 2020 
 

Ballard has issued its second annual ESG  

report, “Environmental, Social and Govern-

ance Report 2020”.  This demonstrates an 

ongoing commitment to transparency and 

environmental leadership in the fuel cell   

industry. Ballard has continued to work     

towards achieving carbon neutrality by 

2030.   

 

“We recognize the growing investor and 

stakeholder interest in companies squarely 

addressing issues tied to creating enduring, 

sustainable value, including long-term     

strategy and climate change,” said Randy 

MacEwen.  

                                                   

                       www.ballard.com     

http://www.ballard.com
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Riversimple began  

the development of  

zero emission vehicles 

with a hydrogen fuel cell 

and a sustainable  

design. The first car is 

called the Rasa.       

The car is very light with 

the engineering  

prototype only weighing 

580 kg.  

 

 

 The car has the following key features: 

• Four electric motors, one in each wheel 

• Motors as brakes – recovering over 50% 

of kinetic energy when braking 

• Super-capacitors to store this energy 

and provide most of the power for    

acceleration 

• A low powered hydrogen fuel cell  

                              (8.5 kW) 

• A body made of lightweight                

                      composites         
 

It is the synthesis of these technologies that 

delivers the ground-breaking efficiency and 

range, many times better than inserting fuel 

cells into conventional, heavy vehicles.  

 

The hydrogen passes through a Proton       

Exchange Membrane in the fuel cell where it 

combines with oxygen to form water and 

electricity.  The electricity then flows to the 

motors in each wheel.  These motors are 

small, lightweight and give the car 4 wheel 

drive. 

 

When the car brakes, the kinetic energy, that 

is normally lost in the form of heat, is captured 

as electricity.  As the car slows, this electricity 

goes into a bank of super-capacitors at the  

 

front of the car.  Unlike a battery, these super-

capacitors can take a huge charge very 

quickly, but they don’t store a lot of            

energy.  The energy they take in is sent back 

to the motors again and provides the energy 

to accelerate. The only battery onboard the 

Rasa is there to power the control units to 

start the car and turn on the lights before the 

fuel cell is switched on. 
 

The production prototype should do about 

250 mpg (equivalent), with a range of 300 

miles.  Emissions are zero at the tailpipe and 

are about 40gCO2/km well-to-wheel even if 

the hydrogen comes from natural gas. Only 

needed is a fuel cell big enough to provide 

cruising speed power rather than accelera-

tion.  More than 50% of the braking energy is 

recovered.  
 

Riversimple follows a circular model whereby 

vehicles are provided as a service as           

opposed to sold. This means that Riversimple 

is responsible for the life-span of the vehicles 

so the vehicles are designed to last as long as 

possible and be as robust as possible.     
 

 
       

      RIVERSIMPLE PREPARING FOR  
PRODUCTION OF FUEL CELL CARS  
               AND LIGHT VANS 
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At a vehicle’s end-of-life it is intended to 

recover as many components as possible, 

keeping vital materials and resources in 

circulation.  For volume production massive 

factories will not be needed. Multiple small 

plants will be built near the markets they 

serve. 
 

The Rasa is a two-seater car specifically 

designed for everyday use. Other vehicles 

in Riversimple’s pipeline are a two-seater 

van and five-seater family vehicle.   Public 

interest in hydrogen fuel cell cars as an  

alternative to battery electric cars          

continues to grow and over 4,000 people 

have already expressed an interest in     

being a future customer of Riversimple.   

 

Riversimple aims to start commercial      

production of their eco coupe, the Rasa, in 

2023, and a lightweight commercial van, 

designed for last mile delivery, the follow-

ing year.   It is estimated that each plant 

would create 180 – 220 skilled jobs making 

5,000 vehicles per annum.   

 

 Riversimple is also beginning a long-term 

strategic relationship with Siemens UK to 

develop regional skills, sustainability and 

preparation for volume production, with a 

particular focus on circular thinking in  

product design, supply chain manage-

ment and economic models.  
 

                   www.riversimple.com   
  
 

 

 

 

 

 

 

 

 

 

 

 

NEWS  
 

MICROCAB IS A UK  
DEVELOPER AND  
CONSULTANT TO THE   
HYDROGEN FUEL CELL  
INDUSTRY  
 

The world is changing, population is  

growing and there are serious challenges 

facing us; resource depletion, air quality, 

and pollution in the oceans.  

 

We need solutions to these problems and 

Microcab, on the journey to NetZero, is  

developing new concepts in response to 

some of the fundamental environmental 

questions of our time.    

 

Microcab has pioneered the design of 

lean weight, hydrogen fuel cell vehicles, 

specifically designed to improve air quality, 

with zero emissions at point of use. They are 

extremely efficient, supporting the global 

sustainability agenda as resources           

become more scarce.  

 

The Plug Fuel Cell drive system allows both 

green electricity and green hydrogen to 

be used to fuel the vehicles.  
  

         www.microcab.co.uk         

 

http://www.riversimple.com
http://www.microcab.co.uk
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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 energy efficiency, price stability and cuts in harmful emissions.  

                                   www.fuelcellpower.wordpress.com  

       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,  

                     11  Coopersfield, Aspall Road, Debenham, Suffolk, IP14 6QE  

                                           NEWS  
  

      EVERFUEL AND TECO 2030 TO PROVIDE GREEN 
         HYDROGEN FUEL CELLS FOR REMOTE AREAS. 
 

Everfuel has signed a cooperation agreement with TECO 2030 for the delivery of green  

hydrogen to fuel TECO 2030’s fuel cells and fuel cell-based power generators in remote     

areas. Everfuel is headquartered in Denmark with activities at home and in Norway,  

Sweden, The Netherlands, Germany and Belgium, and they plan to grow across Europe. 

Everfuel will deliver green hydrogen to sites where TECO 2030’s hydrogen fuel cell power 

generators are located, or to ships, vehicles or equipment with TECO 2030’s fuel cells  

 installed. The companies will focus particularly on exploring the possibility of providing a   

decentralized power supply for off-grid construction projects in areas where Everfuel has 

available hydrogen capacity and infrastructure.  

 

The cooperation between Everfuel and TECO 2030 will enable construction sites with no 

available grid connection to lower their climate footprint and  reduce their emissions by 

switching from diesel generators to zero-emission hydrogen fuel cell generators.  It will also 

enable other projects in remote areas that use equipment and machines that need         

electricity to  become emissions-free.  
                                        www.everfuel.com            www.teco2030.no     

                                               EVENTS 
 

 

 

       

                                                                                                                             

                               

                    

                                     

                       5th -8th July 2022 , 15th European SOFC and SOE Forum   

                                         Lucerne, Switzerland.   www.efcf.com                                                                                         

16th November 2021  

17th International Conference 

Hydrogen and Fuel Cells  

THE TIME IS NOW  

Birmingham, UK  

www.climate-change-solutions.co.uk 

25th-29th April 2022 

Hydrogen and Fuel Cells Europe 

Hannover Fair, Germany includes                                         

Europe’s largest hydrogen and  

  fuel cells exhibition. 

     www.h2fc-fair.com        

http://www.everfuel.com
http://www.teco2030.no

