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Fuel cell systems to generate cost  

effective heat and power (CHP) are 

available for buildings and industry.  

Efficiencies are up to 90% and there are 

no harmful emissions. 

 

There are now severe restrictions on the 

supply of fossil fuels and large amounts 

of money are going into renewable  

energy systems.   Electrochemical  

conversion with fuel cells is twice as  

efficient as combustion so only half the 

renewable energy is needed to provide 

the same amount of electricity. 
 

FuelCell Energy‘s  Suresource  

technology supplies energy globally for  

small or large scale power users. 
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FUELCELL ENERGY  
SUSTAINABILITY REPORT 
 

FuelCell Energy’s 2021 Sustainability    

Report outlines the technical advances  

by which FuelCell Energy plans to       

decarbonize inefficient power sources 

and produce clean, storable hydrogen.   

It has always been FuelCell Energy’s 

goal to decarbonize  conventional  

power generation  and delivery,  and 

enable the conversion by electrolysis of 

excess energy from intermittent renewa-

ble energy sources into hydrogen which 

can then be stored.   This hydrogen can 

subsequently be used in fuel cells to pro-

duce clean, zero carbon power.    

 

FuelCell Energy offer a broad range of 

services to meet the specific needs of 

the fuel cell projects with comprehensive 

service agreements of up to 20 years in 

duration.  They can refurbish or recycle 

more than 90 percent of the power 

plant at its end of life, including the fuel 

cell stacks.   
 

T h e  c o m p a n y      

s u p p l i e s  b o t h    

megawatt class  

installations globally 

for  large-scale  

power users  as well 

as  sub-megawatt 

solutions  for smaller 

power consumers. 
 

To provide a frame 

of reference, one 

m e g a w a t t  i s        

adequate to con-

t inua l l y  power     

approximately one 

thousand average 

sized US homes.  

Their SureSource fuel cell technology 

can be utilised in reverse as an           

electrolyser, enabling  the production of 

hydrogen which can be stored.   Fuel 

cells provide an efficient alternative to 

t radit ional combust ion and are         

complementary to an energy mix     

consisting of intermittent sources of      

energy, such as solar and wind turbines.   
 

Hydrogen is a regenerative energy 

source, which does not require mining. 

Fuel Cell Energy is working around the 

world with new decarbonization and 

clean energy projects that help other 

companies and municipalities get to the 

clean energy future we all need. Their 

Environmental, Safety and Governance 

(ESG) programme is making progress 

towards its goals. 
 

FuelCell Energy’s unique hydrogen and 

carbon capture solutions are being    

developed to support the greening of 

the electric grid, support the automotive 

industry and help municipalities deal 

with wastewater.  

    FUELCELL ENERGY EXPEDITING     
 PRODUCTION OF RENEWABLE AND      
 RECYCLED ELECTRICITY AND HEAT 
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FIRST HYDROGEN-READY 
FUEL CELL IN ITALY  AT 
TORINO AIRPORT 
 

SAGAT SpA,  which manages Torino   

Airport, and the Snam Group, which  

specialises in energy efficiency solutions, 

have signed a proposal for the construc-

tion at Torino Airport of a 1.2 MW 

“hydrogen-ready” cogeneration fuel 

cell system.  The fuel cell, designed and 

developed by Snam in partnership with  

FuelCell Energy, is the first of its kind and 

size in Italy that can be fuelled with    

variable percentages of hydrogen 

blended with natural gas for the       

combined generation of electricity and 

heat. This  fuel cell system will be installed 

at Torino Airport in 2023.  
 

The  system is capable of producing up 

to 1.2 MWh of electricity and 840 kWh of 

heat per hour and can be fuelled by 

hydrogen mixed with up to 40% natural 

gas by volume. Compared to traditional 

cogeneration, the use of natural gas-

fuelled fuel cells guarantees the substan-

tial elimination of particulate emissions 

and a saving in CO2 emissions of 1,630 

tonnes per year. Fuelling the fuel cell 

with hydrogen and biomethane further 

reduces greenhouse gas emissions.      

Cogeneration will allow Torino Airport 

itself to produce electricity, heat and 

cooling energy to partially cover its    

energy needs, currently equal to 17,000 

MWh for electricity and 8,714 MWh for 

heat energy.                 .                                                     

Already 100% of the electricity supplied 

to Torino Airport comes from certified 

renewable sources, and the project will 

immediately enable further improve-

ments in energy efficiency to be made.  
 

Implementing a hydrogen-ready fuel 

cell will allow the airport to adhere to the 

highest standards of efficiency and    

environmental sustainability, in line with 

its goal of accelerating the reduction of 

net emissions before 2050. Marco Alverà  

of Snam said that hydrogen will play a 

key role in the pursuit of net zero       

emissions in many sectors, including    

airport and port infrastructure. 
 

WASTE WATER  
TREATMENT FACILITIES  
 
SureSource power plants are fuel flexible 

and can utilize on-site, renewable       

biogas as a fuel.    Wastewater treat-

ment  plants with readily available      

biogas are therefore well suited for fuel 

cells.  FuelCell Energy converts 

wastewater emission  problems into  cost 

savings by a method  that includes 

cleaning and utilizing the on-site biogas, 

rather than flaring it, and using it to     

operate  both the gas clean-up skid and 

the fuel cells.  The electrochemical   pro-

cess in the fuel cell produces electrical 

power  with virtually no pollutants, such 

as NOx, SOx and particulate matter. 

          

        www.fuelcellenergy.com      
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Cost effective renewable and efficient  

energy systems, especially those on a local 

small-scale integrated basis, are essential 

to stop climate change and air pollution.  

Fuel Cell Power points out that the first 

practical zero emission fuel cell was devel-

oped by the late Dr Francis Bacon, FRS.  

This alkaline fuel cell provided secondary 

power for the Apollo space missions, but 

since then there has been little support in 

the UK for fuel cell development and 

demonstration.    The UK Government pro-

vides substantial funds for the established  

energy suppliers but some fuel cell          

engineers have continued to work largely 

on a voluntary basis.   They are now 

demonstrating  highly efficient cost effec-

tive   systems to power transport or provide 

combined heat and power (CHP) for  

buildings and industry with efficiencies of 

up to 90%. 
 

A global programme is needed to    

demonstrate fuel cells to developing   

countries and help them to build up their 

economies.   Less investment will be        

required, as electrochemical energy con-

version is twice as efficient as combustion 

and only requires half the energy used by 

existing industries.  Alkaline fuel cells can 

be powered by green hydrogen or  by  

energy recycled from waste, which  

reduces  methane emissions from landfill 

sites.   The International Energy Agency 

(IEA) stated that rapid action to reduce   

methane emissions could provide the most 

impactful way to limit near-term climate 

change.   
 

WASTE TO ENERGY 
 

Derbyshire County Council has awarded 

InSpire Energy, which is a cllaborative man-

ufacturing enterprise (CME) a small grant 

to build a 5kW waste to energy system us-

ing biogas from an existing agricultural  an-

aerobic digester for an Advanced Alkaline 

Fuel  Cell system. The project will include a 

newly designed water shift reactor and 

pressure swing absorber producing pure 

hydrogen for use in the fuel cell system. 

The next step will be a larger 10kW system 

expanding eventually to a 50kW power 

plant including the gasification of solids 

from the anaerobic digester.  The initial trial 

will be completed in December 2022 with 

the additions following. 

 

HEAVY ENGINE  
REPLACEMENT 
 

In order to meet the needs of large scale 

transport such as HGVs and heavy equip-

ment, Scintilla (another CME)  based in  

Liverpool and Fair Air Ltd of London have 

undertaken a joint feasibility study on     

enlarged Advanced Alkaline Fuel Cell   

electrodes. The initial study has focused on 

1 metre square electrode assemblies which 

will be increased to 3 metre square as the 

next step. 

 

These large electrodes will bring costs 

down dramatically while improving power 

to weight ratios. The objective is to eventu-

ally meet marine applications which have 

proved difficult with small systems. The   

benefits will be reduced operating systems 

and increased efficiency.   Studies will be 

completed in early 2023 with first applica-

tions on heavy-engined systems such as 

mobile concrete mixers. 
 

BRINGING COSTS DOWN 
 

Like all fuel cells, costs due to increases in 

materials pricing from Russia are barriers to 

the large scale implementation of fuel cell 

technology. 
 

Cygnus Atratus Ltd the developers of     

Advanced Alkaline Fuel Cells are testing 

new low cost materials as substitutes while 

improving catalyst performance. 

Together with other CMEs  advances in 

material adaptation will reduce costs by 

60% within the foreseeable future. With the 

advances undertaken by its partners in 

large size electrodes, it is anticipated that 

costs will drop to under $400/kW including 

operating systems.             

                      www.fairair.london  

     COST EFFECTIVE ADVANCED  

      ALKALINE FUEL CELLS 
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Plug Power has made 

a n  a g r e e m e n t 

with Walmart Inc. to 

deliver up to 20 tons 

per day (TPD) of liquid 

green hydrogen to 

power  forkllift trucks 

across Walmart distri-

bution centers in the 

U.S.A.  Walmart has 

been an ear ly 

adopter of innovative 

hydrogen and fuel cell 

technology and Plug 

Power will enable 

them to  increase 

productivity  and 

achieve significant 

carbon emission  

reductions. 

 

Green hydrogen is produced through the 

electrolysis of water with electricity generat-

ed from zero-carbon sources.  Oxygen is the 

only by-product,  making it a clean, secure 

and affordable process.  Plug Power will de-

liver green hydrogen to the Walmart facilities 

using a fleet  for transporting liquids.  
  

Walmart has worked with Plug Power to 

adopt and expand hydrogen fuel cells 

throughout its facilities, beginning with a 50-

fleet pilot in 2012 and expanding to a fleet 

of 9,500 and growing.  

 

Now Walmart is continuing to decarbonize 

its operations by aiming to incorporate the 

use of green hydrogen throughout its facili-

ties in  order to establish forklift truck opera-

tions that are efficient, clean, quiet and 

most importantly, more sustainable.  Sourc-

ing green hydrogen  will help  Walmart to 

come closer to reaching their goal of zero 

emissions by 2040. 

 

 

 

Over several years Plug Power has worked 

on their vision for a network of green hydro-

gen production facilities across the globe to 

meet the demand for decarbonization  and 

to address the urgent challenge of climate 

change.   In North America the company is  

aiming to produce 70 tons per day (TPD) of 

green hydrogen  by the end of this year and 

remains on track  to produce 500 TPD  by 

2025  with 1,000 TPD produced on a global 

basis by 2028. 

 

Plug Power plans to build and operate a 

green hydrogen highway across North 

America and Europe.  They are building a 

state-of-the-art  gigafactory to produce 

electrolyzers, fuel cells and multiple green 

hydrogen production plants.  The company 

will deliver its green hydrogen solutions both 

directly to its customers and with joint ven-

ture partners  for various applications includ-

ing material handling, e-mobility and power 

generation.       

 

               www.plugpower.com       

 

 

PLUG POWER SUPPLIES WALMART 
WITH GREEN HYDROGEN  FOR  
FORKLIFT TRUCK FUEL CELLS 

https://www.globenewswire.com/Tracker?data=_EaET_AMkyVwmSIKTH4oqXr0Cm_RDtMCF0euPpS_yyK_vHf3JfqT-xAVrAEJ7sBpBBazOsDbrQwPjqcalrUg9A==
http://www.plugpower.com
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         BLOOM POWERING THE  

            HYDROGEN FUTURE  

HYDROGEN ENERGY  

SERVERS COMMERCIALLY 

AVAILABLE  
 

Bloom Energy has announced the  

commercial availability of its Hydrogen 

Energy Servers – 100 percent hydrogen 

powered fuel cells  that deliver on-site 

24/7, zero carbon, reliable electricity - all 

in a simple modular and flexible  design.  

Orders are being accepted with  

commercial shipments expected to 

begin in 2022. 

 

Renewable energy sources, such as  

solar and wind, are critical to clean  

power generation. However, these 

sources are also inherently intermittent 

with periods of excess energy production 

that generate more electricity than trans-

mission lines can carry.       By pairing  

renewables with the Bloom Electrolyzer,  

hydrogen can be produced at scale,  

compressed and stored for long  

duration during periods of excess  

renewable production.     

 

The stored hydrogen can be converted 

into 24/7, zero-carbon electricity that can 

be used when energy is needed.   This 

also enables remote communities with 

renewable energy resources to generate 

fuel for reliable electricity, without need-

ing to import fuel to their local com      

munity.   The Bloom Electrolyzer was 

named Emerging Technology of the 

Year at the 23rd annual S&P Global Platts 

Global Energy Awards,  often    described 

as the Oscars of the energy industry.   
 

Bloom Energy’s hydrogen-powered solid 

oxide fuel cells are more efficient than 

other fuel cell technologies.  Looking 

ahead, the fuel flexibility of Bloom Energy 

Servers enables an accelerated transition 

to the hydrogen economy with the use of 

natural gas, biogas, hydrogen, or a 

blending of these fuels. 

BRINGING BLOOM ENERGY 
FUEL CELLS TO THE UNITED 
KINGDOM 
 

Bloom Energy, Conrad Energy, and  

Electricity North West are collaborating 

on the development, construction and 

operation of behind-the-meter projects to 

bring Bloom Energy’s solid oxide power 

generation platform to the UK market. 

 

Bloom Energy Servers combine ambient 

air and biogas, hydrogen, or natural gas 

to create electricity through an electro-

chemical process at high efficiency. The 

result is a reduction in carbon emissions, 

air pollutants, and water usage. When 

hydrogen or biogas are used as the fuel 

source, the Energy Servers deliver     on-

site, 24/7, zero-carbon electricity.   

Hydrogen is well-suited for an array of  

applications and unlocks a net-zero  

emissions future for hard-to decarbonize 

heavy industries.   

 

Electricity North West has a thousand 

commercial and industrial customers who 

could be offered the technology under a 

power purchase agreement, removing 

upfront costs while providing cost predict-

ability across the term of the contract.  

 

FUEL CELLS BRING 10 MW 
OF ELECTRICITY TO  
COLCHESTER,  
CONNECTICUT 
 

Colchester, Connecticut and Bloom  

Energy have announced the  

deployment of 10 megawatts of highly 

efficient fuel cells to help meet the clean 

energy needs of the community.  The 

Bloom Energy Servers will cut community 

carbon emissions by 3,850 tons per year 

and reduce smog-forming pollution and 

particulate matter by over 99 percent in 

comparison to current grid alternatives.  

https://www.bloomenergy.com/technology/
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Colchester, with its beautiful natural  

resources and plentiful outdoor activities, 

is a fitting home for a clean energy  

project, especially as the town has been 

named a “Community Wildlife Habitat” 

by the National Wildlife Federation.  

 

FUEL CELL POWERED BY  
BIOGAS FROM DAIRY FARM 
MANURE IN CALIFORNIA  
 
Bloom Energy has deployed a one  

megawatt (MW) fuel cell at a dairy farm 

in California to efficiently produce         

on-site, renewable electricity from dairy 

cow manure. To turn cow waste into  

renewable electricity, the dairy farm 

combined a methane digester, gas 

clean-up skid, and Bloom Energy fuel 

cells for an end-to-end, waste-to-

electricity solution.  

 

The California Bioenergy digesters  

capture biogas, primarily consisting of 

methane, released from the anaerobic 

decomposition of dairy manure. After 

being cleaned in a separation skid, the 

biogas is then converted to renewable 

electricity through an electrochemical 

process through Bloom Energy’s solid  

oxide fuel cells.   Dairy biogas   contains 

up to 65 percent methane. The waste-to-

electricity solution captures methane 

that would otherwise be released into 

the atmosphere, while reducing carbon 

emissions in electricity generation and 

vehicle fuel. 

 

Bloom’s Energy Servers generate enough 

electricity to operate the gas clean-up 

skid and to meet the energy needs of the 

dairy farm. Excess power is deployed to 

electric vehicle charging stations across 

California. Methane is a potent green-

house gas with a short lifespan in the  

atmosphere.  This means that captur-

ing and utilizing waste methane as a  

renewable fuel is a powerful way to  

positively and quickly impact climate 

change.  
 

In California, there are hundreds of   

megawatts in economically viable but  

unused dairy biogas.  California’s Central 

Valley, where many dairies are located, 

has some of the worst air quality in the 

United States, as well as the highest rates 

of childhood asthma in California. Using 

fuel cells to generate electricity from 

dairy biogas, instead of combustion  

engines, eliminates smog-forming  

emissions and provides improvements for 

local air quality and public health. 

 

 

 

 

 

Bloom Energy’s fuel 

flexible, solid oxide 

fuel cell technology 

produces electricity 

from natural gas,  

biogas, or hydrogen 

at one of the highest 

efficiencies of any 

power solution  

available in the world 

today. 
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The collaboration will utilize Bloom Energy’s 

solid oxide  high temperature electrolyzer  

to generate hydrogen, which will then be 

injected into Caltech’s natural gas infra-

structure.    The resulting 10 percent hydro-

gen blend will be converted into electricity 

through existing Bloom Energy fuel cells 

downstream of the SoCalGas meter, pro-

ducing electricity for part of the university. 

 

 Because it operates at high temperatures, 

the Bloom Electrolyzer requires less energy 

to break up water molecules and produce 

hydrogen.  In this project, the electrolyzer is 

designed to generate hydrogen from grid 

electricity.  
 
The electrolyzer and fuel cell combination 

could enable long duration clean energy 

storage and low-carbon distributed power 

generation through the gas network for  

 

 

businesses, residential neighbourhoods, 

and dense urban areas.  

 

When configured as a microgrid, it could 

also provide resilient power when and 

where energy is needed most, giving  

protection against widespread power  

outages.  

 

Technical analysis by SoCalGas showed 

that fuel cell technology, powered by 

clean fuels like hydrogen, can provide  

additional reliability and resiliency that will 

be in increasing demand as California 

moves towards its decarbonization goals.    

 

They are also evaluating the existing 

 infrastructure for transporting hydrogen as 

well as collaborating with California’s other 

gas utilities and research institutions to  

develop a hydrogen blending standard for 

regulatory review. 

Southern California Gas Co. (SoCalGas), the largest natural gas distribution utility in the 

USA and Bloom Energy  will collaborate to blend hydrogen into the existing natural gas    

         network on the campus of the California Institute of Technology (Caltech). 

SOUTHERN CALIFORNIA GAS AND BLOOM ENERGY  
                                 IN GAS BLENDING PROJECT 

https://www.bloomenergy.com/bloomelectrolyzer/?__hstc=753710.b3e42911fbe50e5640128642d2de0dcb.1642946908173.1642946908173.1642946908173.1&__hssc=753710.1.1642946908173&__hsfp=2477479122
https://www.socalgas.com/
https://www.bloomenergy.com/?__hstc=753710.b3e42911fbe50e5640128642d2de0dcb.1642946908173.1642946908173.1642946908173.1&__hssc=753710.1.1642946908173&__hsfp=2477479122


 9 

CALIFORNIANS  VOTE 
FOR RENEWABLE  
ENERGY AND  
FUEL CELLS 
 
A new survey by FM3 Research finds 

both a growing concern about key  

energy issues facing California and  

increased support for government  

efforts to shift to cleaner and more  

renewable sources of energy.      

In  California voters would broadly  

support a range of State policies to  

encourage decarbonization efforts and 

facilitate the development of fuel cell   

microgrids. 

 

Californian voters are increasingly  

concerned about climate change and 

its impacts, especially wildfires and the 

effects of drought.  There is concern 

about the negative effects of the 

 increasing numbers of diesel  

generators being used to provide back-

up power across the State. Voters 

would like to see an increase in fuel 

cells as an alternative option.   

 

Fuel cells installed at a local site are  

designed to serve as an alternative to 

the electric grid providing locally gener-

ated clean energy that is available 24 

hours per day.  Bloom Energy’s fuel cells 

consume almost no water during       

operation, which is particularly critical 

during times of drought. 

 

PILOT PROJECT WITH 
SK ECOPLANT IN  
SOUTH KOREA 
 

Bloom Energy’s Hydrogen Energy  

Servers have undergone testing as part 

of a pilot project with SK ecoplant in 

South Korea. Throughout operation, the 

hydrogen-powered fuel cells provided 

24/7, zero-carbon electricity at   effi-

ciency levels exceeding expectations. 

 
 
 
 

Since the start of their strategic partner-

ship three years ago, Bloom Energy and 

SK ecoplant have completed nearly 

200 MW of projects. Over the next three 

years the companies will expand this 

existing business with contracts for at 

least an additional 500 MW of power. 
 

PLANS TO USE FUEL CELLS 
AS AUXILIARY POWER FOR 
CRUISE SHIPS 
 

Bloom Energy, Chantiers de  

l’Atlantique (CdA) and the cruise  

division of the MSC Group plan to 

launch the first cruise ship to provide 

auxiliary power using solid oxide fuel 

cells (SOFC). The MSC World Europa, a 

new state-of the-art cruise liner,  

currently under construction at the CdA 

shipyard, will be fitted with 150 kilowatts 

of Bloom fuel cells. Sea trials for the MSC 

World Europa are expected to start in 

the second half of 2022. 

 

Bloom will provide auxiliary power to 

the ship through liquefied natural gas 

(LNG), one of the cleanest marine fuels 

available today. When running on LNG, 

Bloom Energy’s fuel cells reduce carbon 

equivalent emissions by up to 60 per-

cent compared to incumbent propul-

sion sources, such as dual fuel diesel 

electric.  

 

More than 100 cruise ships, commis-

sioned for construction by 2027 across 

the cruise line industry, will require over 

four gigawatts of power.  Bloom’s fuel 

cells will provide a way towards mari-

time decarbonization as well as result-

ing in cleaner air and less noise and  

vibration. CdA is a world leader in  

designing and delivering innovative 

ships.  In 2019, CdA and the cruise divi-

sion of the MSC Group unveiled Blue 

Horizon, which integrates SOFC technol-

ogy on LNG-powered cruise ships.  In 

the future larger fuel cell installations 

are anticipated on additional ships in 

collaboration with CdA. 

 

 

https://www.bloomenergy.com/news/bloom-energy-successfully-deploys-its-first-fuel-cells-powered-solely-by-hydrogen/
https://www.youtube.com/watch?v=PozoAadrTMI
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In summer 2021 Bloom Energy’s initial 

design for an engineless, fuel cell-

powered LNG carrier in conjunction 

with Samsung Heavy Industries re-

ceived approval from a premier inter-

national maritime classification society.  

In addition, Bloom Energy received ver-

ification about this from the American 

Bureau of Shipping as an alternative 

power source for vessels. 

 

INDIA’S FIRST GREEN  
HYDROGEN MICROGRID 
 

NTPC Limited, India’s largest energy 

conglomerate has selected Bloom’s 

electrolyzer and hydrogen-powered 

fuel cell technologies for the country’s 

first green hydrogen-based energy stor-

age deployment. As part of India’s 

pledge to reach carbon neutrality by 

2070, the project is designed to explore 

large-scale, off-grid hydrogen energy 

storage and microgrid projects at  

strategic locations throughout the 

country.  

 

 

 

The collaboration will utilize Bloom Ener-

gy’s solid oxide, high tempera-

ture electrolyzer to generate green hy-

drogen from renewable electricity pro-

duced by a nearby floating solar farm. 

The hydrogen will then be converted 

into carbon neutral electricity through 

Bloom Energy’s hydrogen fuel cells to 

power NTPC’s Guest House.  The solar 

farm coupled with Bloom Energy’s 

electrolyzer and hydrogen fuel cells are 

intended to operate around the clock. 

 

India is pursuing aggressive plans to 

move towards renewable energy and 

storage capacity while ensuring grid 

stabilization for its citizens.  Hydrogen is 

a natural complement to renewable 

sources of energy, using excess power 

created during the day for conversion 

into hydrogen that can be stored to 

provide reliable and pollution-free 

power in the future. 

 
 
            www.bloomenergy.com            

https://www.bloomenergy.com/bloomelectrolyzer/?__hstc=753710.32cd7da73b69744d5c500a841b50059a.1642946747711.1642946747711.1642946747711.1&__hssc=753710.1.1642946747712&__hsfp=2477479122
https://www.bloomenergy.com/applications/hydrogen-fuel-cells/?__hstc=753710.32cd7da73b69744d5c500a841b50059a.1642946747711.1642946747711.1642946747711.1&__hssc=753710.1.1642946747712&__hsfp=2477479122
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JAPANESE PLANS FOR 
FUEL CELL POWERED 
DRONES  
 

Intelligent Energy’s customer, Luce 

Search, will work alongside Chugoku Elec-

tric Power Transmission & Distribution to 

develop a drone using Intelligent Energy’s 

hydrogen powered IE-SoarTM 2.4kW fuel 

cell module.   These fuel cell-powered 

drones will enable longer flight times, 

greenhouse gas reduction, and the 

streamlining of power equipment inspec-

tion and patrol.   

 

The addition of the fuel cell system will ex-

tend the flight time from 50 minutes to 120 

minutes compared to the conventional 

lithium-ion battery type drone developed 

by Luce.    Chugoku Electric Power T&D 

uses helicopters and more than 110 con-

ventional drones for inspection and patrol 

work on power transmission and distribu-

tion lines. By doubling the flight time, Intelli-

gent Energy’s fuel cell module expands 

the range  to improve inspection capabil-

ity and reduce labour overheads.  Green-

house gas emissions are virtually zero. 
 

STANDARD  SET FOR FUEL 
CELL MODULES FOR 
HEAVY-DUTY  
APPLICATIONS 
 

The StasHH consortium, composed of ma-

jor European fuel cell companies and as-

sociated institutes, has set the first ever 

standard for fuel cell modules for heavy- 

duty applications including stationary, rail, 

road and water-borne applications.  This 

standard aims to  regulate the uniform de-

velopment of fuel cell modules by setting 

clear rules  for the physical dimensions 

and physical and digital interfaces. Bart 

Biebuyck of the Clean Hydrogen Partner-

ship  said: “StasHH will help to reduce  

market fragmentation and increase the 

competitiveness of fuel cell technology as 

a means to decarbonise transport. 

 

The consortium is committed to enabling a 

worldwide adoption of the StasHH  

standard.”  
 

SOUTH  KOREAN  
PARTNERS AIM FOR MORE 
FUEL CELLS IN MOBILE 
APPLICATIONS  
 

During the H2World 2021 conference in 

South Korea, an agreement was signed by 

Edison Motors, Intelligent Energy and 

Hogreen Air.  The three parties aim to ex-

pand the hydrogen fuel cell market for  

mobile applications in South Korea.   They 

will focus on integrating Intelligent Ener-

gy’s fuel cells into a range of Edison vehi-

cles and supporting Hogreen Air’s collabo-

ration with Edison Motors on unmanned 

aerial vehicles.   South Korea leads the 

world in the number of hydrogen fuel cell 

vehicles on the road and is also increasing 

the number of hydrogen refuelling stations 

faster than any other country.  
 

BWR INNOVATIONS   IN 
HYDROGEN  PROJECT  ON 
NORTH DAKOTA FARM  
 

BWR Innovations have been awarded a 

Renewable Energy Council grant for their 

‘SOL Source’ project with Intelligent Ener-

gy on a farm in North Dakota. ‘SOL 

Source’  is a full-scale farm project that will 

use solar and wind power to produce 

electricity and  ’green’  hydrogen.   The 

hydrogen will be used by a fuel cell to   

produce electricity when solar and wind 

cannot produce enough.   The Intelligent 

Energy IE-Lift fuel cell has an output of 1.2-

4.0 kw which can be scaled up to         

produce more power.      This is the first 

project of this size in North America, and it 

will be a prototype for  farm site energy 

production and  potential  sales of      

electricity or hydrogen.  All of the energy 

produced is carbon free and zero variable 

cost. 

             www.intelligent-energy.com    

WORLDWIDE APPLICATIONS FOR 
INTELLIGENT ENERGY FUEL CELLS  

https://www.stashh.eu/
http://www.intelligent-energy.com
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CERES POWER PARTNERS 
WITH HORIBA MIRA 
 

Ceres Power has selected HORIBA MIRA  

to be their fuel cell test partner and suppli-

er of next-generation test stands. HORIBA 

MIRA is a leading European automotive 

engineering testing consultancy, based in 

the West Midlands UK.  The partnership will 

support the delivery of fuel cell and hydro-

gen technology to international markets. 
 

Ceres develops fuel cells used for power 

generation and for electrolysis for the   

production of green hydrogen. It supplies 

advanced fuel cell technologies to global 

partners including Bosch, Weichai, Doosan 

and Miura, to develop systems and prod-

ucts  for power generation, transportation, 

industry, and data centres.   HORIBA 

MIRA’s Testing-as-a-Service draws on a 75-

year history of engineering testing, valida-

tion, and certification.  Their participation 

in the development of international regu-

latory frameworks for new technologies 

enables their customers to pursue the  

rapid maturation of emerging carbon-zero 

technologies. 
 

The multi-million-pound agreement will see 

the development of a new state-of-the-art 

test facility at HORIBA’s headquarters.   In 

addition to the new testing facilities the 

collaboration also includes the design, 

manufacture and certification of fuel cell 

testing systems in order that Ceres can  

deploy testing in international markets with 

solutions that are locally compliant.  
 

CERES AND RFC POWER 
COLLABORATE ON  
ENERGY STORAGE 
 

Ceres Power has signed a development 

agreement with RFC Power (RFC),  a  long 

duration energy storage company.       

RFC has a strategy to develop the world’s 

lowest cost flow battery – a hybrid          

between a fuel cell and a battery - that 

decouples power from energy. It is a 

unique technology, which was spun out of 

Imperial College London in 2017, with a 

patented hydrogen-manganese chemistry 

promising low cost, high round-trip         

efficiency and an extremely long life. 
 

Long-duration energy storage technolo-

gies, such as hydrogen and flow-batteries, 

have an important role to play in decar-

bonising the energy system towards a net 

zero future. Ceres has been in discussions 

with the RFC team for some time and Mark 

Selby of Ceres, will now join RFC’s 

Board.  Mark recently represented Ceres 

at the official launch of the Long Duration 

Energy Storage (LDES) Council. Formed of 

24 founder members including energy 

tech, end-user and investor organisations, 

the LDES Council is aiming for 10% of all 

energy being stored in greater than eight-

hour storage technologies, requiring 85-

140TWh of deployed capacity, to achieve 

grid net-zero by 2040. 
 

CERES AWARDED UK 
FUNDING FOR TWO 
MARITIME PROJECTS 
 

Ceres has been successful in two projects 

that have been awarded funding as part 

of the Clean Maritime Demonstration 

Competition, run by the UK Department 

for Transport  with Innovate UK.            The 

programme is aimed at making  zero-

emission vessels a commercial reality by 

the middle of the decade.  Transport Sec-

retary Grant Shapps announced that £23 

million will be invested in 55 winning pro-

jects to accelerate development, design 

and manufacture of zero-emission vessels 

in British shipyards by 2025.  The two pro-

jects will evaluate the most effective way 

to integrate Ceres’ solid oxide fuel cell 

(SOFC) technology in megawatt class 

cruise ship applications to reduce carbon 

emissions in the marine sector. 

CERES SOLID OXIDE FUEL CELLS    
FOR INTERNATIONAL MARKETS 
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A consortium involving GE Power    

Conversion, MSC (Mediterranean   

Shipping Company) and Lloyd’s      

Register, will explore how best to       

address the barriers to adoption of fuel 

cells in large ship applications. It will 

examine how SOFCs can be integrated 

into a ship’s operation and layout.    

 

Working with Carnival UK, the University 

of Southampton, Shell and Lloyd’s Reg-

ister, the second project will investigate 

the feasibility of using Ceres’ SOFC 

technology to replace the use of diesel 

generators which are currently used in 

cruise ships to provide the non-

propuls ion power requi rements 

(typically 10MW units). This project will 

evaluate the potential reduction in 

greenhouse gas emissions and toxic 

pollutants, along with energy efficiency 

improvement. 
 

The International Maritime Organiza-

tion has mandated a 50% reduction in 

emissions by 2050 compared with 2008 

levels. Working towards this goal Ceres’ 

SOFC technology has the potential to 

use low and zero carbon fuels such as 

e-methanol, green ammonia and    

hydrogen.   This follows the announce-

ment from Doosan Fuel Cell that they 

have agreed with Korea Shipbuilding & 

Offshore Engineering to jointly develop 

a system that provides cleaner power 

for ships based on Ceres’ SOFC stack 

technology. 

           

CERES OFFERS A   
HIGHLY DIFFERENTIAT-
ED AND FUEL FLEXIBLE 
SOLUTION FOR   
MARITIME USE 
 

Ceres and their partners in the maritime 

projects met at the conclusion of Phase 

One.   The  first project evaluated the 

most effective means to  integrate 

Ceres’ solid oxide fuel cell (SOFC) tech-

nology in megawatt class cruise ship 

applications.   GE Power Conversion, 

M SC Cru i se  M anagement  UK 

and Lloyd’s Register confirmed the  

feasibility of using a 10MW fuel cell 

power installation on a large vessel to 

replace diesel-fuelled generators.      

Run on natural gas, it is predicted to 

deliver a ~47% reduction in CO2  

emissions and eliminate NOx almost 

entirely from the exhaust stream, when 

operated over the same energy       

demand profile.  In future, it could    

utilise green hydrogen or clean fuels as 

a route to remove  emissions further. 

 

In the second project,  Carnival UK, 

Shell, Lloyd’s Register and the University 

of Southampton gave positive results 

for the use of  Ceres’ solid oxide fuel 

cells, coupled with batteries, to replace 

conventional diesel generators for  

continuous or ‘base-load’ energy on 

state-of-the-art cruise vessels powered 

by liquefied natural gas (LNG). The 

study demonstrated a reduction in car-

bon emissions of up to 36% at sea, while 

substantially reducing NOx and elimi-

nating particulate matter.  Operating 

the system on hydrogen rather than  

LNG could eliminate emissions from 

baseload demand almost entirely. 

 

WEICHAI, BOSCH AND 
CERES TO PROVIDE FUEL 
CELLS FOR THE CHINESE 
MARKET 
 

Robert Bosch GmbH is joining the    

partnership of Ceres and Weichai to 

develop fuel cells and set up manufac-

turing facilities in China.     Two joint 

ventures will be formed, one to provide 

solid oxide fuel cells for mobile and  

stationary applications and the other to 

supply fuel cell stacks.  Phil Caldwell of 

Ceres said that this  collaboration rep-

resents a critical part of delivering glob-

al manufacturing capacity for their 

technology. With the addition of 

Bosch’s expertise in industrialisation and 

manufacturing they have the potential 

to establish one of the strongest      

partnerships in the fuel cell industry. 
 

             www.cerespower.com 

http://www.cerespower.com
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ULEMCO NHS  
AMBULANCE  
 
 

Visitors to COP26 

in Glasgow saw 

the world’s first 

hydrogen fuelled 

ambulance,  

c r e a t e d  b y    

ULEMCo.  The 

working prototype 

vehicle, which 

incorporates a 

hydrogen fuel cell 

in the powertrain, 

can be refuelled 

quickly and is  

capable of up to 

a 300-mile range. 
 

Named the Zero Emission Rapid        

Response Operations ambulance, the 

ZERRO project was originally started by 

Yorkshire Ambulance Service, where 

their range requirements require the 

flexibility that hydrogen can provide. 

The project is led by ULEMCo, with    

expert partners including  Mellor,      

Promech Technologies, Lyra Electronics 

and VCS, and  supported by Innovate 

UK and NHS England.  It is aiming to 

show best in class zero-emission        

operation for urban and rural use. 

 

Innovations built into the ambulance 

include a hydrogen fuel cell range   

extender with an electric drive, a low 

frame chassis and a bespoke light-

weight ambulance body.    Specific 

features such as the low access floor 

and a frame-based body enable it to 

meet the payload requirements of the 

service.   The hydrogen fuel cell ensures 

productivity of the asset with fast and 

flexible refuelling. 

 

 

 

 

 

The prototype ambulance was shown 

in Glasgow along with the hydrogen 

fuel cell modules on an NHS exhibition  

stand.  Following COP26, NHS England 

and NHS Improvement will work with 

ambulance trusts to trial the ambu-

lance across England and develop an 

operational plan to roll out zero emis-

sion ambulances throughout the NHS. 

 

Amanda Lyne, Managing Director 

ULEMCo said:  “I firmly believe that a 

‘horses for courses’ approach is need-

ed for us to decarbonise transport 

completely for net zero. In heavy vehi-

cles, we have relied for many years on 

engine technology and on diesel fuel 

that was cheap but inefficient. With 

battery and hydrogen solutions we 

need to be efficient and effective with 

our resources. Smaller specialist com-

panies like ULEMCo have a real oppor-

tunity to innovate and fill the gaps that 

the big OEMs are just not able to fulfil.” 

 ULEMCO’S FUEL CELL ZERRO 
PROJECT DISPLAYED AT COP 26 
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ULEMCo has 

started develop-

ment work on a 

fuel cell module 

from the Toyota 

Motor Corpora-

tion, as it devel-

ops a range of 

optimised hydro-

gen fuel cell  

solutions for 

electric vehicles.    

 

 

 

 

As the first step, ULEMCo is obtaining a 

fuel cell for evaluation under the feasibil-

ity project HySPERT (Hydrogen Special 

Purpose Electric vehicle platform for   

Refuse collection and fire Trucks). 

 

The Toyota fuel cell has been selected 

by ULEMCo as it promises easier and 

faster integration and is a good fit for 

the application.  

 

ULEMCo is developing a platform       

approach under its HyVERIE brand, 

which takes a flexible approach to   

configuring fuel cell electric vehicle   

solutions that can be configured on 

chassis gliders or bespoke specialist 

body designs.  

 

This enables an optimised ‘fit for pur-

pose’ design in a range of applications – 

something that the company believes 

the major automotive original equip-

ment manufacturers (OEMs) will not 

tackle for some time to come. 

 

 

 

 

 

By developing an understanding of the 

real-world use and duty cycles of a     

variety of specialist heavy duty vehicle 

applications, ULEMCo is building its     

capability to offer a variety of hydrogen-

based solutions that meet customer / 

operator needs directly, rather than   

offering a single design approach. 

ULEMCo became involved after a rigor-

ous selection process, and they now 

have access to the extensive expertise 

in Toyota Motors Japan and technical  

support.  

 

Ulemco’s partner Adelan recently  

announced that a regional bid,  

developed by the University of Birming-

ham amongst others, and led by EDF 

with support from the Midlands Engine, 

Midlands Connect and Cenex, has now 

successfully attracted funding from the 

Department for Transport’s (DfT) Zero 

Emission Road Freight programme. 

 

               www.ulemco.com 

                www.adelan.co.uk 

 

ULEMCO TO DEVELOP FUEL CELL MODULE FROM 
TOYOTA FOR HEAVY DUTY VEHICLES  
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HYDROGEN FOR FUEL 
CELL TRUCKS IN 
FRANCE  
 
Nel ASA is supplying a hydrogen refuel-

ling station to be used for light and 

heavy duty fuel cell trucks in Tours, 

France.  The fueling station is partly 

funded by the European Fuel Cells and 

Hydrogen 2 Joint Undertaking and is 

scheduled to be operational during 

2022. Eric Loizon, President of Touraine 

Vallée de l'Indre, said that this will be 

the first large capacity, dual pressure 

hydrogen filling station in the Centre 

Val de Loire region. They are looking 

forward to testing this equipment to 

power their hydrogen garbage truck. 
 

SWEDISH HAULIER 
PROVIDING HYDROGEN 
FOR FUEL CELLS   
 

Nel has received an order from        

MaserFrakt AB for a H2Station™ hydro-

gen fueling station to be used for a 

fleet of heavy-duty fuel cell electric 

vehicles in Borlänge, Sweden.        
MaserFrakt, one of Sweden's largest 

companies in the haulier and construc-

tion business, has decided to introduce 

hydrogen for mobility, in order to 

achieve their aim of becoming climate 

neutral by 2035. Per Bondemark, CEO 

at MaserFrakt said that this contract 

with NEL will allow them to move for-

ward on their way towards climate 

neutral transportation.  They are look-

ing forward to using this equipment to 

power the fuel cell heavy trucks that 

will be part of their fleet.     The robust 

and state-of-the-art hydrogen station 

will allow them to refuel hydrogen    

vehicles in less than fifteen minutes in a 

safe, fast, and reliable way. 

MULTIPLE HYDROGEN 
FUELLING STATIONS 
FOR THE USA 
 

Nel has received an order from the 

United States for several hydrogen fuel-

ing stations to power light and heavy 

duty fuel cell vehicles.  The order has a 

value exceeding $6 million and the 

H2Station™ units will be manufactured 

and installed during 2022 and 2023. 
 

Nel has also received an order from 

the United States for a containerized 

PEM electrolyzer to be integrated with 

a 700 bar H2Station® hydrogen fueling 

equipment package at a power gen-

erating site.  The project will demon-

strate several uses for green hydrogen, 

including cooling of the turbine gener-

ators, direct injection of hydrogen into 

the natural gas fuel stream at the 

plant, and for fueling a fleet of light  

duty fuel cell vehicles to be operated 

by the utility.  Power for the electrolyzer 

will come from various sources, includ-

ing an on-site solar PV array, making it 

a near carbon free source of hydrogen 

for all three use cases. 

 

NEL TO SUPPLY  
HYDROGEN FUELLING 
EQUIPMENT TO  
BIPRORAF IN POLAND  
 

Nel Hydrogen is supplying a hydrogen 

fuelling station to Biproraf in Poland to 

fuel both light and heavy-duty fuel cell 

vehicles  and forklifts. The H2Station™ 

module is a robust and state-of-the-art    

hydrogen fuelling station which allows 

light-duty vehicles to refuel in less than 

five minutes and heavy-duty vehicles in 

less than twenty minutes. 
 

           www.nelhydrogen.com      

NEL HYDROGEN AND FUEL CELLS  

http://www.nelhydrogen.com


 17 

BALLARD, CATERPILLAR 
AND MICROSOFT TO  
DEMONSTRATE MW FUEL 
CELL BACK-UP FOR  
DATA CENTERS 
 

Ballard has launched a three-year project 

with Caterpillar Inc. and Microsoft to demon-

strate a power system incorporating large-

format PEM hydrogen fuel cells to produce 

reliable and sustainable backup power for 

data centers.  

Ballard will provide an advanced 1.5 MW 

ClearGenTM-II hydrogen fuel cell power gener-

ator fueled by low carbon-intensity hydrogen. 

Microsoft is hosting the demonstration project 

at a company data centre in Washington.  

Microsoft is continuing to invest in research 

and advanced development in hydrogen 

fuel cells as one of the pathways toward their 

commitment to be carbon negative by 2030.  

This project with Caterpillar will provide valua-

ble insights into how to introduce hydrogen 

fuel cells for backup power in their data    

centers at large scale.   It will explore the 

scalability, cost and performance of fuel cell 

systems powered by low carbon-intensity 

hydrogen.   

 

Ballard’s PEM technology is well suited for  

customers undergoing energy transition and 

requiring high power backup applications 

featuring its quick start up ability, proven     

durability, and load following capability. 
 

FUEL CELLS FOR FUSION-FUEL’S 
HYDROGEN PRODUCTION 
 

Ballard has received a purchase order from 

Fusion-Fuel for one of its 200-kilowatt PEM 

FCwaveTM fuel cell modules to be integrated 

into their H2Evora project in Portugal.    Fusion-

Fuel is an innovative green hydrogen solutions 

company.  The H2Evora project will use 

Fusion-Fuel’s new HEVO electrolyzer to 

produce green hydrogen that will 

power the Ballard FCwaveTM fuel cell 

for the generation of zero-emission 

electricity.   Fusion-Fuel’s HEVO electro-

lyzer is small, lightweight, able to be 

mass produced and can be com-

bined with a high-efficiency solar cell 

attached to a concentrated photovol-

taic solar panel in order to use the 

sun’s energy for the production of zero-

emission green hydrogen. By attaching 

the HEVO electrolyzer directly to the 

photovoltaic solar panel, very good 

so lar - to-e lect r ic  convers ion  i s 

achieved, while also generating heat 

that improves the efficiency of the  

HEVO electrolyzer. 
 

The H2Evora project will be Fusion-Fuel’s first 

utility-scale solar-to-hydrogen plant, ultimately 

consisting of 15 HEVO electrolyzers producing 

close to 15 tons of green hydrogen annually. 

Some of this hydrogen will be used to gener-

ate over 240MWh of electricity from Ballard’s 

FCwaveTM module.  This will be fed into Portu-

gal’s grid during periods of peak demand. The 

project will allow the evaluation of a number 

of use cases, including: the conversion of   

hydrogen into electrical energy through a fuel 

cell, hydrogen blending in the natural gas  

network, and compression and bottling of  

hydrogen for industrial applications.   The 

combination of Fusion Fuel’s technology with 

Ballard’s PEM fuel cell can produce energy on 

a local basis for off-grid power.    

BALLARD POWERING STATIONARY      

       AND  MOBILE FUEL CELLS  
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WORLD’S FIRST  
MULTI-MW HYDROGEN 
POWER PLANT TO BE IN 
FRENCH GUIANA 
 
Ballard and its partner, Hydrogene de 

France (HDF) an Independent Power   

Producer dedicated to renewable power 

generation, have commenced construc-

tion of the Renewstable® Power Plant in 

French Guiana. This is the world's first multi-

megawatt, baseload hydrogen power 

plant, and the largest green hydrogen 

storage of intermittent renewable       

electricity sources.  

 

This is the first order for a new generation 

of megawatt power fuel cell systems  

dedicated to stationary applications, 

which will be mass produced in the HDF 

facility in Bordeaux.  The $200 million    

project will combine a solar park, long-

term hydrogen and short-term battery 

storage and PEM fuel cells based on    

Ballard’s ClearGen® design. 

 

The Renewstable® power plant, designed 

and developed by HDF, will supply 100% 

renewable, stable and dispatchable 

power to the equivalent of 10,000 house-

holds in French Guiana at a lower cost 

than a diesel power plant, but without 

emitting any greenhouse gas, fine particle 

emissions, noise or fumes.  
 

BALLARD AND GORE TO  
ADVANCE FUEL CELL 
GROWTH  
 

A multi-year fuel cell supply agreement 

was made between Ballard and W. L. 

Gore & Associates at the 6th International 

Hydrogen Fuel Cell Vehicle Congress.  

Ballard chose to collaborate with Gore 

due to their history of innovation, and  

multi-decade expertise in membrane 

technology.   The advanced technology 

of the GORE-SELECT® Membrane enables 

more compact, durable and higher-

output fuel cells.    

 

BALLARD FCEVS PASS 
THE 100 MILLION  
KILOMETERS MILESTONE 

 
Ballard’s proton exchange membrane 

(PEM) fuel cell technology and products 

have now powered fuel cell electric     

vehicles (FCEV) in commercial heavy and 

medium duty motive applications for a 

cumulative total of more than 100 million 

kilometers on roads around the world.  In 

just twelve months, Ballard has more than 

doubled its on-the-road kilometers in  

service.  
 

Ballard fuel cells currently power approxi-

mately 3,500 buses and trucks, providing 

zero-emission mobility in nearly a dozen 

countries around the world.  Ballard are 

focused on medium and heavy-duty   

motive applications of bus, truck, rail and 

marine, where there is the best economic 

case for hydrogen fuel cells.  FCEV tech-

nology offers long distance driving and 

quick refueling, which is valuable where 

vehicles return to base for refueling. 

 

BALLARD BUYS UK  
ARCOLA ENERGY 
 

Ballard has announced the acquisition of 

Arcola Energy, a UK-based systems       

engineering company specializing in    

hydrogen fuel cell powertrain and vehicle 

systems.   

 

With more than 10 years of experience 

integrating Ballard fuel cells into power-

trains and heavy-duty vehicles, including 

buses, refuse trucks and trains, Arcola  

currently has approximately 90 employ-

ees based in the UK. 

 

Arcola is one of the fastest-growing      

hydrogen companies in the UK, working 

with some of the most progressive local 

authorities, fleet operators and original 

equipment manufacturers (OEMs) to 

meet their zero-emission targets. 
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BALLARD AND FORSEE 
POWER TO INTEGRATE FUEL 
CELLS AND BATTERIES FOR 
HEAVY-DUTY TRANSPORT 
 

Ballard has formed a partnership with Forsee 

Power, a leader in smart battery systems for 

sustainable electric transport.   They will     

develop fully integrated fuel cell and battery 

systems, optimized for performance, cost 

and hydrogen storage, to meet the needs of 

medium and heavy-duty transport, such as 

buses, trucks, off-road vehicles and rail, as 

well as marine applications. 

 

Hydrogen electric powertrains are made up 

of a number of key components, including 

the fuel cell module, battery system, and  

Energy Management System (EMS). The fuel 

cell module, which is powered by hydrogen 

stored in tanks on the vehicle, produces 

electricity which is supplied to the electric 

powertrain. Batteries, charged by the elec-

tricity from the fuel cell, generate additional 

energy during sudden variations in load 

(acceleration or climbing a steep slope, for 

example). The fuel cell and battery systems 

are thus complementary as the vehicle can 

move by means of the fuel cell, battery, or 

both, as needed by the vehicle duty cycle. 

To ensure optimization and high efficiency 

between these components a reliable and 

smart EMS is critical. The two companies will 

jointly develop the EMS to optimize the     

hybrid fuel cell and battery systems. 

 

SMALLER, LIGHTER 100 KW 
FUEL CELL FOR VEHICLES 
 

Since 2019, Ballard has been developing a 

family of FCmove™ products to serve the 

commercial vehicle market. The new 

FCmove™-HD+, with a 100kW power output, 

is smaller, lighter, more efficient, and lower 

cost than previous generations, and has 

been designed to improve ease of vehicle 

integration. With its compact innovative   

design, it has been engineered for both    

engine bay and rooftop configurations,  en-

abling options in truck and bus applications.  

The FCmove™-HD+ is more than 40% more 

compact and over 30% lighter than the pre-

vious 100kW module, with 50% less compo-

nent parts. This results in an anticipated 40% 

improvement in total lifecycle cost while 

maintaining leading operating performance, 

high efficiency, and wide operating range.   

The first vehicles powered by the 100kW, 

FCmove-HD+ are anticipated in 2022, includ-

ing in the fuel cell trucks recently announced 

with Hexagon Purus and QUANTRON. 

 

BALLARD TO LINK WITH 
BOTH HEXAGON PURUS 
AND QUANTRON  
 
Hexagon Purus and Ballard will produce 

Class 6 & 7 fuel cell electric trucks powered 

by Hexagon Purus’ electric drivetrain and 

hydrogen storage systems and Ballard’s fuel 

cell module.  This revolutionary truck will pro-

vide a range of over 400 miles and refueling 

times comparable to conventional trucks.  

 

Ballard’s 8th generation of their fuel cell  

module, the FCmove™, provides a zero-

emission electric power source, with the   

reliability of over four decades of technology 

development and over 50 million miles of   

on-the-road experience.  Hexagon Purus’ 

lightweight type 4 H2 storage systems, high 

energy density ProPack battery storage, and 

fully integrated electrified accessory systems 

deliver light, efficient and long range zero-

emissions power for electrified commercial 

vehicles. 
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First fleet deployments will be in and 

around the Los Angeles area - a market 

with some of the nation’s most stringent 

air quality regulations. California leads 

the US in supporting the deployment of 

hydrogen fuel cell technology, including 

development of a statewide hydrogen 

fueling infrastructure to service fuel cell 

vehicles.   The partnership of Ballard and 

QUANTRON, a global leader in electric 

vehicle integration, is expected to       

accelerate deployment and market 

adoption of fuel cell technologies.  

 

Initial collaboration will focus 

on the integration of Ballard’s 

FCmove™ family of heavy-

duty fuel cell power modules 

into QUANTRON’s electric 

drivetrain and vehicles. Fuel 

cell electric truck platforms  

currently in development     

include a 7.5t delivery truck, a 

44t heavy duty truck and a  

municipal waste collection 

truck. 
 

 

 

 

 

 

SOLARIS ORDERS  
BALLARD FUEL CELLS 
FOR 13 FRANKFURT  
BUSES 
 

Solaris Bus & Coach, a leading European 

bus and trolleybus manufacturer head-

quartered in Poland, has ordered 

FCmove™ fuel cell modules to power 13 

fuel cell electric buses (FCEBs) deployed 

with In-der-City-Bus (ICB), which operates 

bus routes in Frankfurt.  

 
Each of the single decker Solaris Urbino 

12 hydrogen buses is capable of travel-

ing 350 kilometers on a single hydrogen 

refueling. The buses are designed for 

maximum passenger comfort and    

security.  
 

ICB is committed to implementing 

Frankfurt’s city traffic target to achieve 

climate neutrality by 2030.   ICB began 

an initiative to obtain fuel cell-powered 

buses in 2020 and plans to refuel its fuel 

cell buses with hydrogen at a central 

station located at its bus depot. 

 

Rob Campbell of Ballard said: “With the 

deployment of these 13 buses, Ballard 

modules will be powering a total of 80 

Solaris buses in The Netherlands,  

Germany and Italy.” 
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NEW FLYER ORDERS 
FUEL CELLS FOR 20 
BUSES IN CALIFORNIA 
 
Ballard has received a follow-on         

purchase order from New Flyer, North 

America’s heavy-duty transit bus leader, 

for fuel cell modules to power 20 New 

Flyer Xcelsior® model fuel cell electric 

buses (FCEBs) planned for deployment in 

Oakland, California.   These orders bring 

to 45 the number of New Flyer FCEBs that 

Ballard is powering in California. The 

FCEB market is gaining momentum and 

is expected to continue in the U.S. and 

globally. 

 

The California Air Resources Board has 

passed a regulation requiring a growing 

proportion of buses purchased by transit 

agencies in the state to be zero-emission 

with the goal of all transit buses             

operating in the state being zero-

emission by 2040. 

 

EUROPE ORDERS 40  
BALLARD FUEL CELL  
MODULES FOR BUSES 
 
Ballard has received orders for 40 

FCmoveTM-HD (70kW) modules to power 

hydrogen fuel cell buses across Europe 

in 2022. The buses are being deployed in 

France, Germany, and the UK.  
 

Rouen is deploying their first fleet of    

Ballard fuel cell buses and Pau is         

expanding their existing Ballard fuel cell 

bus fleet. There are now four French   

cities with Ballard fuel cell buses in       

service or development. 

 

Frankfurt is also expanding the number 

of fuel cell buses powered by Ballard 

technology. There are now six German 

cities with Ballard fuel cell buses in       

service or development, an increase of 

three cities since last year. 

 

 

 

Brighton is the first UK municipality of its 

kind to have a publicly stated zero-

emissions goal by 2030, for its fleet of 

nearly 500 buses. Brighton’s initial order 

of 20 fuel cell buses is the first phase, 

which has supportive funding from the 

JIVE program and the UK’s Ultra Low 

Emission Bus Scheme. 

 

Nearly 160 hydrogen fuel cell buses pow-

ered by Ballard are now in service across 

Europe, an increase of over 80% since 

October 2020. There are approximately 

150 fuel cell modules currently on order 

with Ballard to support the deployment 

of an additional 150 fuel cell buses in the 

European market.   “The hydrogen fuel 

cell bus market momentum continues to 

accelerate throughout Europe. In only 

twelve months, we have expanded from 

10 into over 25 cities, across 10 European 

countries”, said Oben Uluc of Ballard. 

 

INITIAL ORDER FOR FUEL 
CELLS FOR 15 TATA  
BUSES IN INDIA 
 

Ballard has received an order for their 70

-kilowatt FCmoveTM-HD fuel cell modules 

from Tata Motors in  Mumbai to power 

15 of their zero-emission fuel cell electric 

buses. Ballard plans to complete delivery 

of all modules by 2022. The buses are 

planned for deployment in Faridabad, 

the largest satellite city in the National 

Capital Region of Delhi.  Tata Motors is 

India’s largest  manufacturer of         

commercial vehicles and a leading bus 

manufacturer  w i th revenue of             

approximately $35 billion. 
 

The 15 buses will be supplied by Tata to 

the Research & Development Centre of 

Indian Oil Corporation Limited (IOCL). 

Tata and IOCL will jointly study the      

potential of fuel cell technology for 

commercial vehicles, including testing, 

maintenance and operation of the fuel 

cell buses in real-world public transport 

conditions. IOCL will also generate and 

dispense the hydrogen fuel to be used 

by the Ballard modules in these buses. 
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India’s government and industry are       

increasingly looking at hydrogen – particu-

larly green hydrogen produced  using   

renewable energy sources – as an alterna-

tive fuel to combat pollution levels in the 

country. This includes the National Capital 

Region of Delhi, where winter months see 

dangerous levels of polluted air. 

 

EIGHT 200 KW FUEL CELL 
MODULES FOR 
CANADIAN PACIFIC  
HYDROGEN LOCOMOTIVE  
 

Ballard has received an order for eight  

additional 200 kW fuel cell modules to sup-

port the expansion of Canadian Pacific’s 

Hydrogen Locomotive Program from one 

to three locomotives, with expected deliv-

ery in 2022. Ballard will now provide a total 

of 14 fuel cell 200 kW modules to support 

this program.  Canadian Pacific intends to 

refine the process of converting diesel-

electric powertrains to hydrogen-electric 

powertrains over a series of three catego-

ries of locomotives, which collectively   

represent the majority of locomotives in 

use throughout North America. 
 

BALLARD FUEL CELLS TO 
POWER TRIAL OF SIEMENS 
TRAIN IN BAVARIA 

Ballard has received a purchase order for 

two of its 200-kilowatt (kW) fuel cell      

modules from Siemens Mobility to power a 

2-car Mireo Plus H passenger train in a trial 

operation in Bavaria, Germany. The 200kW 

fuel cell module has been developed and 

tested under a multi-year Development 

Agreement with Siemens, in order to      

provide primary propulsion power for the 

Mireo Plus H light rail train. 

 

Albrecht Neumann of Siemens Mobility 

said: “Siemens Mobility is a leading supplier 

in the development of alternative drives, 

which can contribute significantly to      

reducing emissions, especially in regional 

transport where there are no electrified 

overhead lines.”  
 
Rob Campbell of Ballard noted:  “Both 

passenger and freight trains – with their 

heavy payloads and requirements for long 

range and rapid refueling – represent    

important opportunities for which fuel cells 

are an ideal zero-emission solution.”   

 

The 2-car Mireo Plus H train is to be tested 

on the Augsburg- Füssen route, among 

others, in 2023. Pilot operation in the rail 

network of Bayerische Regiobahn is initially 

planned for 30-months, with the train      

stationed in Augsburg during the trial. 

 

 

 

 

 

 

The Mireo Plus 

H is a modular 

commuter 

train designed 

to operate on 

non-electrified 

rail lines, at 

speeds up to 

160 kilometers 

per hour over 

a range of up 

to 800  

kilometers.  
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Ballard fuel cell modules are mounted on 

the roof of the train and work in conjunc-

tion with batteries installed beneath the 

floor. Thanks to lightweight design, energy-

efficient components and intelligent 

onboard network management, the train 

consumes up to 25% less energy than    

today’s trains with similar passenger  ca-

pacity. The Mireo Plus H will be presented 

to the public in the spring of 2022, with test 

runs in Bavaria planned for 2023   before it 

officially enters passenger  service in 2024. 
 

BALLARD FUEL CELLS  
TO POWER TALGO  
PASSENGER TRAIN  
IN SPAIN 
 

Ballard has signed an agreement to    pro-

vide 8 of its 70-kilowatt FCmoveTM-HD fuel 

cell modules to Talgo S.A. – a leader in the 

design, manufacture, and maintenance of 

high-speed light rail trains, headquartered 

in Madrid, Spain.   Demonstration of the 

Talgo Vittal-One commuter and regional 

passenger train will take place early in 

2022 in Spain, with expected commerciali-

zation in 2023. 
 

Talgo has an industrial presence in Spain, 

Germany, Kazakhstan, Uzbekistan, Russia, 

Saudi Arabia and the U.S., and is   recog-

nized worldwide for its capacity for innova-

tion, unique and distinctive   technology 

and reliability.  
 

The modular system being designed by 

Talgo is intended for installation on all 

types of passenger trains, as well as in    

upgrades or retrofits from diesel to hydro-

gen power. The innovative system utilizes 

hydrogen and fuel cells for propulsion, 

complemented by batteries that assist the 

train from a standing start and take        

advantage of the braking system for     

recharging. Hydrogen technology is an 

appropriate solution for heavy transport 

applications such as trains, where railway 

lines do not currently have catenary  elec-

trification systems and depend on diesel 

engines.   Emilio Garcia of Talgo said:   

“Green hydrogen is no longer the  future, it 

is a reality.      The implementation of      

hydrogen trains, such as the one Talgo is 

developing, will improve mobility and 

have a  positive impact on the environ-

ment by replacing diesel technology. It will 

allow us to make the most of the non-

electrified railways in many countries, while 

reducing the carbon footprint.    The an-

nouncement 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.” 
 

FIRST LIQUID HYDROGEN 
FUELLED FERRY  
IN NORWAY 
 

Ballard has delivered two 200 kilowatt (kW) 

FCwaveTM modules to Norled A/S, one of 

Norway’s largest ferry and express boat 

operators. These fuel cells will power the 

world’s first liquid hydrogen-powered ferry, 

the MF Hydra, later this year.    This will be 

the first hydrogen-powered ship to be ap-

proved by the Norwegian Maritime Direc-

torate, the Norwegian Directorate for Civil 

Protection and Emergency Planning as 

well as DNV one of the world’s leading 

classification and certification bodies.  
 

The vessel has a capacity of up to 300 pas-

sengers and 80 cars and will sail on the  

triangular route between Hjelmeland-

Skipavik-Nesvik in Norway.   The Norwegian 

government has introduced its action plan 

for green shipping with an ambitious goal 

to reduce emissions from domestic ship-

ping and fishing vessels by 50 percent by 

2030. This also included the introduction of 

requirements for zero-emission cruise ships 

and ferries in its World Heritage Fjords no 

later than 2026. This will make the fjords the 

world’s first zero-emission zone at sea. 

 

Hydrogen fuel cell systems are a viable  

zero-emission alternative for ferry opera-

tors.  Ballard’s fuel cells provide design flex-

ibility, including modular components and 

scalable power (from 200kW to MWs) for 

vessel propulsion, auxiliary and back-up 

power as well as the possibility of extend-

ed range depending on the amount of 

liquid hydrogen stored. In addition fuel  

cells supply DC power  which is compati-

ble with batteries in a hybrid system.   

                   

                    www.ballard.com            

 



 24 

ADVANTAGES OF SFC 
FUEL CELLS FOR  
EMERGENCY BACK-UP 
POWER AND  
PORTABLE ENERGY 
 

An easy, quiet and efficient way to meet 

increased demand for back-up electrici-

ty is to install methanol or hydrogen-

based fuel cells.  Current emergency 

power solutions are almost exclusively 

based on generators and batteries.  Fuel 

cells are intended to supplement rather 

than to replace batteries.  Batteries have 

the advantage of high peak current   

capability, but the disadvantage of lim-

ited capacity.  This can be compensated 

for by combining them with fuel cells.   

    

In addition to increased self-sufficiency, 

cost savings are another important ad-

vantage of fuel cells.  Fuel cells charge 

batteries automatically. The system is 

started and is put back in standby mode 

when the battery is charged.  This means 

not only will the user always have full 

power reserves, but the user’s batteries  

will also last much longer because  

 

continuous charging prevents deep     

discharge.  Fuel cells in fully integrated 

weatherproof solutions are ready for use 

within minutes and provide power for 

days without user intervention. 

 

Fuel cells also have advantages for the 

portable generation of electricity.  Small, 

lightweight fuel cells can save up to 80 

per cent of the battery weight carried.  

For the emergency services this is         

important in order to reduce the weight 

needed to power portable mobile      

situation maps, GPS trackers, drones or 

multi-functional handheld units.  The on-

demand power generation of the overall 

fuel cell-battery system can achieve 

considerable savings in terms of fuel and 

material conservation.  Compared to 

diesel generators, fuel cells are almost 

maintenance-free, easy to operate and 

just as durable.  

 

Fuel cells, unlike diesel generators, are 

easy to transport and can be used any-

where and at any time.  In addition to 

the significant reduction in CO2 and   

nitrogen oxide emissions, particulate 

matter emissions can be completely  

avoided. 

 

 

 

Integration  

of the fuel 

cell into a 

team  van 

of the  

Brunnthal  

fire brigade  
 

 

 

      SFC FUEL CELLS IN USE           

        AROUND THE WORLD  
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FUEL CELL SYSTEMS 
LTD, UK  
 
Fuel Cell Systems Ltd (FCSL) from Berk-

shire, England, has ordered SFC EFOY 

fuel cells and accessories worth more 

than 1 million euros.  FCSL has almost 

doubled its order volume to more than 

600 fuel cells compared to the previous 

year 2020.  FCSL has been purchasing 

EFOY fuel cells for a wide variety of  

applications for more than 15 years. 

The off-grid power supplies are used in 

the industrial sector for monitoring    

applications, measurement systems in 

environmental technology, and also in 

the leisure market.  

 

Recent applications in the UK include 

off-grid power for the CCTV towers 

used for video surveillance at the G7 

Summit in 2021. In the polar regions, 

FCSL supported scientists from the    

British Antarctic Survey in obtaining  

environmental data at -40 °C outside 

temperatures.     
 

SWISS FEDERAL OFFICE 
FOR DEFENCE  
PROCUREMENT 
 

The SFC energy network provides a reli-

able and permanent power supply for 

defence forces in action. This includes 

power for various systems such as radi-

os, navigation devices, night vision de-

vices, laser rangefinders, portable com-

puters and personal digital devices.   

 

The SFC power network reduces the 

load of the soldiers by up to 80 percent 

compared to conventional power sup-

ply. The SFC Powermanager, an intelli-

gent voltage converter, allows soldiers 

to power almost any device from avail-

able power sources such as fuel cells, 

solar panels or batteries.   

 

This makes them the perfect solution for 

the Swiss defense forces, which with 

fuel cells can operate independently 

from the conventional power grid for 

many days to several weeks during  

exercises in Switzerland or the country 

of deployment . 
 

LIVEVIEW  
TECHNOLOGIES, USA 
 

LiveView Technologies (LVT) has or-

dered 300 EFOY fuel cells worth 1.7 mil-

lion dollars for use in mobile surveil-

lance technology. This follows their first 

order for over 1,000 fuel cells.  The EFOY 

fuel cells provide additional green 

power to the LVT solar surveillance trail-

ers which are equipped with camera 

towers.   

 

The trailers can provide a reliable, self-

sufficient, and clean energy source on 

deployment sites such as supermarket 

car parks and construction sites which 

often lack access to the conventional 

power grid. 
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BHARAT ELECTRONICS 
AND FC TECNGRY, INDIA 
 

SFC has signed an agreement with the 

Indian state-owned company Bharat 

Electronics (BEL) and FC TecNrgy 

(FCTec) to address the rapidly develop-

ing market for low-emission, off-grid 

power for Indian homeland security, 

civil protection, defence and a range 

of other applications. The agreement 

aims to combine the engineering and 

large-scale production strengths of BEL 

with the fuel cell expertise of SFC and 

the system integration and installation 

knowledge FCTec.   

 
Reliable and sustainable supply of elec-
tricity is essential for a wide range of 
mission-critical applications.  Many re-
mote regions of India, from deserts to 
hills, dense tropical mountains to the 
Himalayan ranges and glaciers, are cut 
off from  the national grid, even as 
many other regions still have grossly un-
reliable power supply. SFC fuel cells can 
operate in the most adverse weather 
conditions such as high       altitude, low 
temperatures and long periods of rain.  
As conventional diesel generators are 
still widely used for power generation in 
these areas, the lower noise emission 
and heat signature of fuel cells are also 
clear advantages.  
 

SFC CELEBRATES 50 
YEAR ANNIVERSARY 
FOR GREEN  
TECHNOLOGIES  
IN CANADA 
 
In 1971, the former SIMARK Controls 

started in one of the most dynamic  re-

gions for green technologies and since 

2013, it has been operating under the 

name SFC Energy Canada. Together, 

the team has been growing, driving 

innovation and providing answers to 

critical questions about the future of 

energy supply. From its corporate head-

quarters in  Calgary,    it has been 

providing energy-efficient power solu-

tions to customers worldwide. Strong 

partners such as Schneider Electric and 

ABB have been part of the network for 

more than 20 years.  The fuel cell is the 

key technology and drive in the global 

Race-to-Zero. Reliable and durable, it 

converts hydrogen and methanol into 

environmentally friendly electricity, 

making a significant contribution to re-

ducing the CO2 footprint.  
 

ONEBERRY, SINGAPORE 
 

Oneberry Technologies from Singapore 

has ordered a further 150 EFOY fuel cells 

for environmental monitoring, surveil-

lance and security applications.  One-

berry has previously purchased more 

than 1,600 EFOY fuel cells.   Applications 

include systems for securing public 

events and flood monitoring systems in 

underground canals where access to 

grid power is not a feasible option. 
 

 

SFC POWER BALLOON 
CHAMPIONSHIPS  
 

EFOY fuel cells were used successfully at 

the balloon world championship.  The 

SFC Group of companies already has 

more than 50,000 units in operation 

worldwide. 
                           www.sfc.com    
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OFGEM   
   
Ofgem, the energy regulator for Britain, 

wants more local renewable energy 

generation.  They have launched a   

review into how the energy system is 

planned and operated locally to ensure 

Great Britain is ready for a huge  

increase in green, more affordable 

homegrown power.   Ofgem is seeking 

views by 7th June 2022 which will be 

considered at stakeholder workshops 

and will help to evaluate change  

options.      

 

For example, new local markets could 

play a bigger role in future to balance 

power supply and demand flexibility 

and reduce the need for building      

expensive new grid capacity.       

 

Local power grids will play a critical role 

in helping to reduce our reliance on  

expensive imports of gas, bring down 

energy bills and meet the country’s   

climate goals.   To reduce our reliance 

on expensive imports of gas and bring 

down customers’ energy bills, we need 

to accelerate our transition to net zero. 

This will require a transformation of our 

energy system, in particular at a local 

level.    

 
If electricity distribution network compa-

nies are responsible for these new mar-

kets, they will face a potential conflict 

of interest as building new grid capacity 

would boost their revenues.    Ofgem 

states that their review will ensure that 

local energy systems across Great     

Britain are set up for a huge increase in 

green, more affordable and home-

grown power. 
 

POWER FOR PEOPLE  
 

Power for People has hundreds of sup-

porters who want to change the law so 

that local communities can generate 

and sell their own renewable energy. At 

present they have to sell any surplus to 

the grid which pays little and makes 

high charges.   

 

Power for People has provided the    

Local Energy Bill which is at present   

before the UK Parliament and is shown 

on the website below.   Those who 

would like the Local Energy Bill to be-

come law so far include over 300 MPs 

and hundreds of local communities.    

 

FUEL CELLS  ENABLE ZERO 
EMISSION LOCAL POWER  
 

Hydrogen fuel cell systems enable  

communities to store renewable energy 

for when it is needed.  They are up to 

90% efficient when used for combined 

heat and power so less fuel is required.   
 

Fuel cells have no harmful emissions.  

They can also be powered by recycled 

organic waste which would otherwise 

be burnt or sent to landfill sites where it 

emits large quantities of methane. As 

the fuel is not burnt but converted elec-

trochemically there are large residues of 

organic fertiliser and potable water.  

There is a growing demand around the 

world for fertilisers which will not harm 

the earth.   

 

Fuel cells can be manufactured by   

local communities.  They are 90%       

recyclable and 95%  refurbishable.   

 

 

CHANGING TO LOCAL RENEWABLE   
           ENERGY GENERATION  

                        https://powerforpeople.org.uk/sign-up         

                                  www.ofgem.gov.uk 

https://powerforpeople.org.uk/sign-up
http://www.ofgem.gov.uk
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EVENTS  
28th June 2022 
18th UK Hydrogen and Fuel Cell  
      Conference  
Hydrogen and Fuel Cells Here and Now  
The Conference, Exhibition and  
Partnering Event will be held in  
Birmingham, UK  
www.climate-change-solutions.co.uk  

 

30th May - 2 June 2022 

Hydrogen and Fuel Cells Europe  
Hannover Fair, Germany. Includes  
Europe’s largest hydrogen and fuel 
cells  exhibition      www.h2fc-fair.com 
 
5th-8th July 2022 
15th European SOFC and SOE Forum  
Lucerne, Switzerland 
www.efcf.com      

 

Fuel Cell Power’s Blog covers all types of fuel cells and their applications in 
distributed power generation, portable power, CHP and transport.   For   
millennia, energy has been obtained by burning fuels, which is changing the 
chemistry of the atmosphere and the oceans. Cleanly, quietly and  efficiently 
the electrochemical conversion of fuels is now becoming a practical         
alternative to combustion. Fuel cells utilize fossil fuels or energy from waste 
efficiently. They can equally be powered by hydrogen which can be       
generated from intermittent renewable energy sources. Articles and features 
in Fuel Cell Power will help individuals, businesses and communities to plan for 
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  

Cummins Inc. and Daimler Truck, the largest heavy-duty truck manufacturer in 

North America, are collaborating to upfit Freightliner Cascadia trucks with a 

Cummins hydrogen fuel cell powertrain. Freightliner will leverage Cummins’ fourth 

generation fuel cell powertrain, which provides improved power density,          

efficiency and durability.                                 www.cummins.com             


