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FUEL CELL POWER
The transition from combustion to clean
electrochemical energy conversion
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HIGH EFFICIENCY, LOW EMISSION
BLOOM ENERGY SERVERS

ENERGYPOWER
TO SUPPLY
ZERO CARBON
ELECTRICITY
FROM INDIA’S
BIOWASTE

Bloom Energy and EnergyPower, have
announced a joint effort to supply clean,
reliable power to local Indian businesses.
This project will be Bloom’s first commercial scale on-site biogas to electricity
project in India. EnergyPower is a net zero
emissions technology company that
combines many clean energy sources,
including solar, thermal, wind, waste heat
and hydroelectric to maximize overall
utilization and efficiency of electricity
generation in India.
EnergyPower will be deploying a new
agricultural and municipal waste digester
combined with Bloom Energy’s solid oxide
fuel cell technology to deliver reliable,
renewable power to customers in the
Shirala district, Maharashtra. Anaerobic
digesters will be used to break down and
clean biowaste to produce biomethane,
which will fuel Bloom Energy Servers.
Bloom Energy plans to install and operate
4 MW of Bloom Energy Servers at the plant
in the first half of 2020. The project will
have a tremendous environmental
impact in removing methane emissions,
which is important as methane is 25 times
more potent in the atmosphere than CO2
emissions.

Shyam Vasantrao Raut of EnergyPower
said: “We are happy to bring Bloom
Energy’s technology into our clean
energy ecosystem at a time when India’s
industrial sectors continue to grow. After
demonstration, we plan to deploy this
technology in the majority of the states in
India.”
The Bloom Energy solid oxide fuel cell is
the world’s highest efficiency electric
generating device. Bloom Energy Servers
can use natural gas, biogas, or hydrogen
as fuel, and produce power without
combustion through an electrochemical
process that generates virtually no smogforming emissions.

MICROGRID PROVIDES
POWER RESILIENCY
DURING GRID OUTAGES
Bloom Energy has announced their new
AlwaysON Microgrid with attractive
financing which is designed to make it
easier and more convenient for companies to protect themselves from extended
grid power outages and escalating grid
electricity rates.
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Hundreds of thousands of electric utility
customers were left without power for days
at a time during the summer of 2019 as
heat waves, storms and wildfires led to
extended power outages in California,
New York and elsewhere on the Atlantic
coast.

Power Shutoffs (PSPS) with the objective of
reducing wildfires and improving public
safety. As such, businesses are increasingly
taking power security into their own hands,
considering the “cost of not having
power” instead of just the “cost of power.”
Since October 2017, these PSPS events
have resulted in a reported 2,374 outages
A microgrid provides electric power and affecting 2.3 million customers.
can operate independently of the main
electrical grid indefinitely. Bloom Energy
Servers generate electricity from natural
gas, biogas or hydrogen without
combustion. The company has more than
85 microgrids already deployed, which
collectively helped customers withstand Stop & Shop has announced that it will
more than 550 grid outages during 2018. power 40 of its stores in Massachusetts and
Bloom Energy is now offering a simplified New York with Bloom Energy Servers. The
AlwaysON microgrid, comprised of a Servers will provide clean, reliable, 24/7
Bloom Energy Server with fully integrated electricity in an AlwaysON Microgrid
energy storage and the components configuration that will continue to power
needed to power critical facility loads in each store in the event of a grid power
the event of a grid power outage. Natural outage. “Our stores are an important
gas or directed biogas supplied through community resource for our customers,
the highly reliable, existing underground particularly when severe weather strikes,”
pipeline system, makes this microgrid said Gordon Reid, President of Stop &
dramatically less susceptible to the Shop. “Whether customers need to stock
impacts of extreme weather.
up on food, batteries, flashlights, other
emergency items, or even their prescripThe Bloom Energy AlwaysON Microgrid is tion medications, we know how vital the
being introduced as the U.S. continues to products and services our stores provide
see an escalation of power outages are. These Servers will not only reduce our
caused by extreme weather events. The stores’ impact on the environment but also
U.S. Energy Information Administration ensure our stores can stay open when
reported that a July heat wave drove the needed most.”
highest electricity demand in nearly two
years from the Midwest to the Atlantic The Energy Servers use no water in normal
coast. Tens of thousands of electricity utility operation so Stop & Shop expects to save
customers lost power for extended periods the fresh water system over 1.6 billion
as a result. Meanwhile, in California, utilities gallons annually. In addition to the implehave notified customers they may be mentation of the Bloom Energy Servers, the
without power for up to 10 days this company opened a Green Energy Facility
summer as a result of efforts to mitigate the in 2016. This uses an anaerobic digester to
risk of wildfires during periods of high wind. convert food that cannot be sold or
donated into energy that powers the
company’s
Freetown, Massachusetts
distribution centre. To date, the facility has
processed over 160 million pounds of
inedible food from 200 of its stores in
This program will enable customers to Massachusetts,
Rhode
Island
and
deploy a resilient microgrid infrastructure Connecticut and produced roughly 15
prior to the anticipated start of the 2020 million kWh, or enough energy to power
wildfire season. California recently institut- 1,850 homes a year.
ed intentional outages called Public Safety

STOP & SHOP TO CONVERT
40 STORES TO AlwaysON
MICROGRIDS

QUICK DEPLOY
MICROGRID
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RENEWABLE ELECTRICITY FROM DAIRY WASTE
Today, most dairies in California are
making plans to install digesters to
capture biogas from their cow manure
and are looking for a cleaner way to
utilize this fuel. Biogas captured from cow
manure contains approximately 65
percent methane and accounts for 10
percent of U.S. greenhouse gas emissions.
However, biogas is also a useful,
renewable fuel.
Bloom Energy and California Bioenergy
LLC (CalBio), have announced that they
will collaborate to deploy the technology
of both companies for the conversion of
dairy waste into renewable electricity
without combustion. CalBio’s dairy digester with Bloom Energy’s solid oxide fuel cell
delivers an end-to-end solution for the
capture of methane and generation of
renewable electricity.
The Bloom Energy Server produces twice
as much electricity as conventional
combustion generators using the same
amount of biogas. The electricity will
power electric vehicles throughout
California. This is the world’s first commercial solution to generate electricity from
dairy waste without combustion in order
to power electric vehicles.

There is an estimated 320 megawatts of
economically viable dairy biogas in
California. With significant deployments of
dairy digesters occurring throughout the
California dairy industry, there is need for
an on-site power generation solution that
uses the captured
biogas to generate
renewable electricity without combustion.
The state of California has set ambitious
goals to reduce all greenhouse gas emissions, including methane. Both small and
large dairies deploying the new CalBioBloom Energy biogas solution will be
eligible to apply for California Department
of Food and Agriculture grants.
California’s Central Valley, and especially
the San Joaquin 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 smogforming emissions, and improves air quality
and public health. Charging more EVs
with renewable electricity will contribute
to air quality improvements throughout
California, called for under the Governor’s
Executive Order for five million zeroemission vehicles by 2030.
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BANGALORE REAL ESTATE TO SHOWCASE
INDIA’S CLEAN ELECTRICITY FUTURE
At an event in Bangalore, India, Bloom Energy, real estate developer Atelier Global
and India’s leading natural gas companies GAIL (India) Limited and the Indian Oil
Corporation announced a commercial real estate development that will be
powered by clean, reliable electricity generated on-site using natural gas.
Atelier Global has
designed a business
-hospitality building
called
Whitefield
Tower which has
shared services for
business and social
activities
including media, art and
exhibitions. Upon its
completion,
the
iconic
Whitefield
Tower will have one
megawatt of power
generated
by
Bloom
Energy
Servers running on
natural
gas
provided by GAIL.
The industry leaders at the Bangalore
event proposed a number of measures to
accelerate India’s transition to natural
gas. Among these were included
exemptions for import duty on fuel cell
technology; capital subsidies for early
adoption of clean fuel cell technology,
and a tariff mechanism to enable excess
power from fuel cells to be used to
stabilize local grid power.
In contrast to electricity delivered via the
electrical grid, Bloom Energy Servers
generate power on-site, and can operate
independently of the grid. Bloom Energy
Servers run 24 hours a day, 365 days a
year, with 60% lower greenhouse gas
emissions than the Indian grid.
Because they are fuelled by underground
natural gas pipelines, they are less susceptible to outages than electricity sources
that rely on overhead wires.

As a result, customers who use Bloom
Energy Servers around the world are able
to reduce or eliminate their reliance on
dirty back-up power.

INTEL ACHIEVING
65% GREENHOUSE
REDUCTION

GAS

Bloom Energy has previously announced
that the US technology company Intel has
deployed Bloom Energy Servers to meet
the power needs of its growing Bangalore
campus.
A 3.5 megawatt deployment
integrated with Intel’s smart and green
building design has delivered higher
power quality and a reliable solution for
the campus electric supply.
Carbon
dioxide emissions levels were reduced by
nearly 65%, as compared to the displaced
grid generation supply and the previously
required back-up diesel generation,
supporting Intel’s aggressive sustainability
program.
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INTERNATIONAL SHIPPING

deployed in increments as small as 200
kilowatts, enabling power sources to be
Bloom Energy and Samsung Heavy distributed throughout a ship to optimize
Industries (SHI) have announced a space utilization.
collaboration to design and develop ships
Bloom Energy recently announced the
powered by Bloom Energy’s solid oxide
capability of its fuel cells to run on
fuel cell technology. Bloom Energy is the
hydrogen. As nations and ports develop
world’s leading provider of stationary fuel
their hydrogen infrastructure, fuel cellcells and SHI is one of the world’s largest
powered ships could transition from
shipbuilding companies.
natural gas fuel to hydrogen fuel and
become zero-carbon and zero-smog
Samsung aims to be the first shipbuilder to
emitters.
deliver a large cargo ship for ocean
operation powered by fuel cells running
on natural gas. Such an innovation will
play a key role in helping the company
exceed the 50 percent emissions reduction target, compared to 2008 levels, that
the International Maritime Organization When New York City recognized ‘NYC
(IMO) has mandated all shipbuilders Climate Week 2019’, Fordham University
should achieve by 2050.
and Bloom Energy announced a clean

NEW YORK’S FORDHAM
UNIVERSITY TAKES
INNOVATIVE STEP

Samsung, in collaboration with Bloom
Energy, has received approval in principle
from an internationally accredited marine
shipping registrar to proceed with a fuel
cell-powered ship design for Aframax
crude oil tankers.
Kyunghee Kim of
Samsung said: “As regulations to reduce
GHG emissions take effect step-by-step,
the introduction of fuel cells to vessels is
inevitable.”
Today, 80 percent of the world’s shipping
fleet runs on heavy fuel oil, or bunker fuel.
If the global marine shipping industry was
a country, it would be the sixth largest
producer of greenhouse gas (GHG)
emissions in the world. In contrast to
bunker fuel combustion, Bloom Energy
solid oxide fuel cells generate electric
power through an electrochemical
reaction, without combustion, that
virtually eliminates particulate emissions,
NOx,
and
SOx
–
an
important
consideration for the shipping industry.
The modularity of Bloom Energy Servers
makes them well suited to the space
constraints of ships. Unlike large, multimegawatt
generating
combustion
engines, Bloom Energy Servers can be

energy server installation for the William D.
Walsh Family Library at the university. The
250-kilowatt installation will generate
clean electricity on-site and provide that
power directly to the five storey library.
Emissions reductions and air quality
improvements are especially important for
a metropolitan-based university. The New
York City area is ranked in the top 10 for
high ozone days and top 30 for annual
particle pollution among metropolitan
areas, according to the American Lung
Association. Bloom Energy Servers generate virtually none of the smog-forming
pollutants and particulate emissions that
cause air pollution, asthma, and lung
disease.
The Servers use almost no water as compared to power plants supplying the U.S.
grid that withdraws 150 million gallons of
water per megawatt of electricity each
year. With the Bloom Servers, Fordham will
conserve 39 million gallons of water annually. In addition to sustainability benefits,
Fordham University will see cost savings in
deploying Bloom Energy Servers. There are
no upfront capital costs and the University
will
experience
lower
and
more
predictable energy expenses.
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ILLUMINA INC REDUCING
ITS ENVIRONMENTAL
FOOTPRINT
In New York City during October 2019,
the United Nations Climate Action
Summit brought together worldwide representatives from governments, the private
sector, civil society, local authorities and
other international organizations to create
solutions to fight climate change. The latest
scientific information indicates that net
global CO2 emissions must fall by 45 percent from 2010 levels by 2030 and reach
net zero by 2050. The installation of a 3.5megawatt Bloom Energy fuel cell system at
the headquarters of IIlumina Inc. in California is expected to reduce the company’s
impact by as much as 8 million pounds of
CO2 and 540 million gallons of water per
year compared to the U.S. grid. The
amount of CO2 emissions reduced through
the use of this new, clean power system is
equal to planting over 2,000 acres of forest
in the U.S..

of carbon dioxide being emitted into the
atmosphere. With the new, upgraded
Bloom Servers, Ramar Foods is now
expected to offset 330,000 lbs of CO2
annually. Bloom's upgraded servers also
use 40% less space than the prior model.
With biogas as fuel, Bloom Energy Servers
produce zero carbon electricity on-site,
allowing easy deployment around the
world without relying on the traditional
grid.

BLOOM ENERGY’S
ENVIRONMENTAL LEGAL
VICTORY

Bloom Energy has announced the result of
a defining legal victory before the Superior
Court of California, which overturned a
resolution by the City of Santa Clara that
would ban future installations of Bloom
Energy’s fuel cells. The court reaffirmed
Bloom’s position in its ruling that fuel cell
deployment decreases the City’s dependence on combustion-based power plants,
and
therefore
very
likely
could
reduce harmful emissions and improve air
quality. Court documents revealed emails
from city officials that shed light on the real
motivations behind the City’s ban on
Bloom’s technology – to stop Bloom Energy
In a partnership that began in 2011, Ramar Servers from impacting its own revenue
Foods has been utilizing Bloom Energy forecast of sales of electricity from its
Servers to provide primary power to one of municipal utility. www.bloomenergy.com
its manufacturing plants. In July Bloom
delivered
its
latest generation fuel cell technology, providing 200 kilowatts of clean power to
Ramar's facilities while improving efficiency and
operating costs. Fuel cells
take natural gas and
generate clean
energy
w it h o u t
c o m b u st i on ,
leading to higher energy
output
with
fewer
emissions. Since 2013, with
the help of Bloom Energy,
Ramar, a Filipino Food
Company, has prevented
nearly one million pounds

FOOD MANUFACTURER
EMBRACES
BLOOMING
GREEN TECHNOLOGY
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SFC FUEL CELLS DISPLACING
CONVENTIONAL GENERATORS
BACKUP POWER
FOR FUEL CELLS FOR
GERMAN RADIO TOWERS TELECOMMUNICATIONS
ACROSS NORTH AMERICA
SFC Energy AG and their partner adKor
GmbH have entered into an agreement
with Ballard Power Systems for the
provision of an initial 500 FCgen®1020ACS fuel cell stacks. These are to be
integrated into the Jupiter backup
power systems for deployment at radio
tower sites in Germany by the end of
2021.

Simark Controls Ltd., a subsidiary of SFC
Energy, has signed a partnership agreement with Axsera Inc. of Montreal for the
commercialization of SFC’s EFOY Pro fuel
cells for telecommunication applications
across North America.
Axsera is a
provider of technical services, telecommunications and remote power solutions
with a vast industry network. It will sell
EFOY Pro fuel cells to provide highly
reliable, fully autonomous power to
critical off-grid telecommunications
equipment in Canada and the U.S.

SFC and adKor will each place purchase
orders with Ballard for 2.9 kilowatt fuel
cell stacks, with each Jupiter backup
power system utilizing between one and
three of these stacks. German regulations require radio tower sites to have a Mike Di Palma of Axsera said:
minimum of 72 hours of backup power.
“Telecommunications equipment must
operate reliably 24/7. EFOY Pro fuel cells
Fuel cell backup power systems offer a are fully autonomous and weathernumber of advantages over other emer- independent, and they provide up to 12
gency power solutions including: high months of power autonomy, saving the
reliability and availability; low operation- operators expensive site visits for replacal cost; zero emissions; low noise and low ing batteries or maintaining generators.
vibration; operation in extreme climates;
ease of use and compact footprint.
Peter Podesser of SFC Energy said
“There are plans to equip up to 1,500
radio tower sites across Germany.
This first nationwide programme
demon st rat es th e i n creasing
importance of hydrogen fuel cells as
a reliable alternative to conventional diesel generators to provide
power to critical infrastructures. We
also see major potential for them as
power and backup power sources in
many other industrial applications,
for example rail and transport
monitoring, data centres and
transformer stations, and telecommunication equipment.”
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There is another feature driving our
customers’ interest: the EFOY Pro
solutions are environmentally friendly.
This offers major benefits in remote
and protected areas.”

FUEL CELLS FOR
LEISURE APPLICATIONS
SFC has sold more than 40,000 fuel
cells to provide clean off-grid power
to electric and electronic devices in a
wide range of applications. In the
leisure industry SFC Energy’s EFOY fuel
cell has been successfully used for
over fifteen years as a reliable clean
power source in motor homes, holiday
and mountain cabins, and sailboats.
They
are
weather
independent, In motor homes and boats, the EFOY fuel
cell recharges on-board batteries fully
reliable, and maintenance-free.
automatically, 24/7, without requiring user
intervention.
In one very unusual application, SFC’s
EFOY fuel cell is now used to deliver
power to the AuroraHut igloo houseboats of Finnish houseboat builder
AuroraHut Oy. The hut is easy to move
and can be used as a houseboat on
water in summer, and as an igloo on
top of ice in winter.
Igloo guests are right in the middle of
nature while enjoying the comforts of a
hotel. The modern houseboat igloo was
specifically developed for observing
nature, ice fishing, husky sledge riding
and for watching the Northern lights.
Juha Kärkkäinen of AuroraHut said: "The
EFOY fits perfectly into our eco-tourism
concept. It is 100% environmentally
friendly, silent, does not require much
space and the fuel logistics are simple.
We tested it in temperatures below
minus 40°C and it worked perfectly.
Reliable off-grid power cannot come
more conveniently.”
www.sfc.com
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INTELLIGENT ENERGY FOR PLANES,
BUSES AND CARS
AIRCRAFT WITH ZEROVIA

emission aviation, powered by hydrogen,
can play a key role within the UK and
ZeroAvia, the leading innovator in other countries’ transport strategies decarbonising commercial aviation, has enabling net zero targets to be met.”
received a £2.7m grant from the UK
Government to support the development To launch Project HyFlyer, ZeroAvia will
of the principal technology to enable open UK operations in Cranfield, where
practical, zero emission aviation in ZeroAvia will build links to the UK’s expercommercial aircraft.
The Government tise in aerospace and clean technologies.
grant will fund ZeroAvia’s HyFlyer project Cranfield Aerospace Solutions will assist
to demonstrate technology readiness for with integrating ZeroAvia’s powertrain into
a hydrogen fuel cell powertrain.
The the Piper airframe. ZeroAvia will also form
Government’s grant is matched by a technology partnership with Cranfield
Project HyFlyer participants, making the University, one of the leading aerospace
universities worldwide.
scope of the project in excess of £5m.
The project will culminate in a UK-based
250-300 nautical mile flight on a Piper
M-class six-seater aircraft, which has a
zero-emission combination of range and
payload uniquely enabled by ZeroAvia’s
hydrogen powertrain. The HyFlyer project
is a key step on ZeroAvia’s journey
towards supplying commercial operators
and aircraft manufacturers in 2022, with
the initial target of up to 500-mile regional
flights in 10 to 20-seat fixed-wing aircraft.
ZeroAvia’s solution aims to deliver the
same performance as a conventional
aircraft engine, but with zero carbon
emissions and at around half the operating costs. According to the Air Transport
Action Group, aviation is responsible for
12 per cent of CO2 emissions from all
transport sources and is one of the fastest
growing sources of global emissions.
Val Miftakhov of ZeroAvia said: “The
substantial backing provided by the UK
Government underlines the potential that
hydrogen holds as a fuel source for
commercial aviation and provides
significant validation of ZeroAvia’s
approach to zero emission flight. Our
project goal of 300 nautical miles is
equivalent to the distance from London
to Edinburgh and will prove that zero

ZeroAvia is also partnering with other
innovative
technology,
advanced
manufacturing, energy and aviation
companies in the UK.
The European
Marine Energy Centre (EMEC) will investigate the infrastructure needed to fuel the
aircraft with green hydrogen, initially on
Orkney, with a view to replicating this
infrastructure across other airports over
time. EMEC produces green hydrogen
from wind and tidal energy and is driving
the development of a hydrogen
economy on Orkney. Intelligent Energy
will collaborate with ZeroAvia on the
optimization of its evaporative cooling
fuel cell technology for aviation use.

SHORT HAUL AND
COMMUTER AIR TRAVEL
At a 2-ton take off weight and with six
seats in a business-class arrangement, it is
currently the world’s largest zero-emission
aircraft flying without any fossil fuel support, according to the publicly available
information. It has successfully completed
a variety of test flights. ZeroAvia is initially
targeting 500-mile flights to serve the short
-haul and commuter air travel markets,
which make up nearly half the
commercial flights worldwide.
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ZeroAvia has
already begun flight
testing its powertrain
prototype in a Piper
M-Class airframe in
California. The United States
Federal
Aviation Administration issued an Experimental R&D Certificate to ZeroAvia’s
Piper M-Class earlier
this year.
Powered by ZeroAvia powertrains, smaller
zero-emission aircraft will be able to
achieve similar per-seat economics as
today’s large regional jets, allowing
economical use of smaller local airports for
point-to-point travel with virtually no security lines or delays, and a much more
pleasant overall flying experience. The
ZeroAvia powertrain will have applications
across different aircraft types, including
manned and unmanned, fixed-wing and
rotorcraft. In addition to passenger
transport, there will be uses in other
applications, including cargo, air taxi and
agriculture.

UK GRANT FOR
BUSES AND CARS
Intelligent Energy has been awarded a
grant by the Advanced Propulsion Centre
(APC) that supports the UK Government’s
drive to achieve net zero carbon by 2050.
Intelligent Energy will lead a programme
with Changan UK Ltd and Alexander
Dennis Ltd in integrating high power, low
cost, fuel cell systems into sport utility
vehicles (SUVs) and buses. Changan UK is
a world class powertrain innovation centre
and forms a vital part in Changan Automobiles Global, China’s 4th largest car
manufacturer. They will research the key
technologies of fuel cell vehicles and
develop a full power fuel cell prototype
passenger car, with the fuel cell system
provided by Intelligent Energy.
The
research and vehicle performance and
reliability trials will lay a foundation for mass

production of a full power fuel cell
passenger car for Chinese and British
markets before 2025. Alexander Dennis is
the leading UK bus manufacturer. Under
the programme, fuel cell stacks and
systems in the range of 30kW to 120kW will
be developed based on Intelligent
Energy’s high-power metal plate fuel cell
technology which is proven in bus and
passenger car applications. In addition, a
production capability will be established
which will enable the fuel cell stacks and
systems to be made available to other
Original Equipment Manufacturers (OEMs).

HIGH POWER SYSTEMS
MAXIMISE VEHICLE SPACE
In a market that is growing month on
month, it is vital that OEMs have a choice
of fuel cell systems and components that
maximise the use of vehicle space, whilst
delivering competitive advantage in cost
and performance.
Intelligent Energy’s
high power fuel cell systems support this
requirement in both passenger and
commercial vehicles where space is at a
premium. Due to the compact design of
Intelligent Energy’s system, customers will
be able to achieve greater power
compared to existing high-powered fuel
cells without compromising on existing
vehicle design. This optimised, compact
design with reduced balance-of-plant will
ultimately offer a highly competitive option
for automakers looking to produce fuel
cell powertrains at volume.
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FUEL CELLS FOR CHINESE AUTOMOTIVE MARKET

Intelligent Energy
has
signed
a
three-way
memorandum of
understanding
with the Tri-Ring
Group and
Hynertech
Co.
Ltd. They will
Collaborate
in
the Chinese
automotive
market.

The three partners will target the full-scale
commercial production in China of
Tri-Ring road vehicles incorporating
Intelligent Energy’s high power fuel cell
technology and hydrogen supply systems
provided by Hynertech. In addition, a
development agreement will be entered
into to build one or more demonstration
vehicles using Intelligent Energy’s fuel cell
system, which will be used by Tri-Ring to
conduct trials and provide demonstrations
to potential customers.
Hynertech Co, Ltd has developed state-of
-the-art technologies to store hydrogen at
ambient conditions with high gravimetric
and volumetric densities using liquid
organic hydrogen carrier (LOHC) technologies. It provides customers with LOHC
materials and technologies to store and
deliver hydrogen safely and supplies a
series of hydrogen release equipment to
meet demand for use in both automotive
and stationary applications. Its customers
include major auto and electric grid companies in China. The Tri-Ring Group is a
large provincial state-owned manufacturing enterprise, mainly engaged in
production and operation of special
purpose vehicles, automobile components and metal forming equipment.

Intelligent Energy CEO, David Woolhouse,
commented: “Fuel cells are a significant
and growing part of the solution for zero
emission vehicles. Coming fast on the
heels of our recent UK Government
Advanced Propulsion Centre (APC)
award to expand our manufacturing
capability in the UK, there is now increasing momentum to grow sales of our high
power automotive fuel cell products.”

OVER THIRTY YEARS OF
FUEL CELL DEVELOPMENT
Intelligent Energy’s fuel cells are based on
over 30 years of development. In recent
years it has focused on developing
compact, low cost, standard products
across all power ranges from 650W to
120kW.
With a re-fuelling experience
similar to internal combustion engine
vehicles and a longer driving range compared to battery-powered vehicles, fuel
cell electric vehicles offer significant
benefits for both passengers and
commercial organisations.
www.intelligent-energy.com
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FUEL CELL ENERGY PARTNERS
WITH ENERGY SUPPLIERS
E.ON PROVIDING FUEL CELL
PLANTS FOR CUSTOMERS
FuelCell Energy is working with E.ON
Business Solutions to provide efficiency,
flexibility and energy storage for decentralized power plants.
Operating on
natural gas, energy generated by FuelCell Energy plants is delivered with
negligible emissions of particulate
matter, nitrogen or sulphur oxides. CO2
emissions are low, due to the efficiency
of the system and if it is running on
biogas, there are net zero CO2
emissions.
In applications such as
wastewater treatment plants the fuel is
100% renewable and using the fuel in a
fuel cell avoids the pollutants emitted by
flaring or burning at combustion-based
power plants.
FuelCell Energy’s plants
also supply usable steam, heat, and
hydrogen to customers.
Jason Few of FuelCell Energy said: “E.ON
already owns two of our existing power
plant projects. Our technology is a
perfect fit for a number of needs
throughout Europe, offering both
distributed cost-effective energy for
sub-megawatt applications, and largescale multi-megawatt continuous clean
power for industrial and utility-scale
applications.
We will be able to offer customers across
Europe flexible financial arrangements,
ranging from power purchase agreements, capital leases, and purchase
options, with the full support of E.ON.
E.ON already owns two FuelCell Energy
power plants in Germany, one a 1.4
Megawatt plant (SureSource 1500)

located at the German headquarters
and production facility of FRIATEC AG in
Mannheim, and the other a 0.4 Megawatt (SureSource 400) located at the
Radisson Blu Hotel in Frankfurt.
SureSource systems receive a 60% reduction on the EEG (“Erneuerbare-EnergienGesetz“) levy.
We have seen a significant increase in
demand for clean, alternative baseload
power solutions throughout Europe
recently. Pollution in the form of NOx,
SOx, and particulate matter generated
from traditional combustion-based
plants is also an increasing issue,
especially in highly populated areas.
Customers who rely on power, such as
industry, hospitals, hotels, and data
centres all reacted favourably to our
announcement a couple of months
ago.”
Increasing government initiatives intended to encourage the production of
energy from renewable sources are key
drivers in Europe, one of the fastest
growing regions in the fuel cell technology market. For example, wastewater
treatment plants (WWTPs) can supply
anaerobic digester gas for fuel cell
systems to generate renewable and
clean baseload power and heat without
pollutants.
In addition, FuelCell Energy’s fuel cells
are a perfect fit for other plants producing alternative fuels such as breweries,
biomass plants, and landfill sites. These
alternative fuels can generate baseload
renewable and clean power at higher
efficiencies than conventional small
combined heat and power systems.
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C02 CAPTURE AND
STORAGE WITH
EXXONMOBIL

interest in approximately one-fifth of the
world’s total carbon capture capacity,
which has captured about 7 million tonnes
per year of carbon dioxide.

Jason Few of FuelCell Energy said: “We
have a great opportunity to scale and
commercialize our unique carbon capture
technology, one that captures about 90
percent of carbon dioxide from various
exhaust streams, while generating additional power, unlike traditional carbon
capture technologies which consume
significant power. This is another giant step
forward towards the large-scale deployFuelCell Energy’s proprietary technology ment of this much needed technology.”
uses carbonate fuel cells to efficiently
capture and concentrate carbon dioxide
streams from large industrial sources. The
combustion exhaust from these sources is
directed into the fuel cells, which produce FuelCell Energy has announced a new,
power while capturing and concentrating 8-year $200 million strategic corporate
carbon dioxide for permanent storage. loan facility with Orion Energy Partners.
The modular design enables the technolo- Gerrit Nicholas of Orion Energy Partners
gy to be deployed at a wide range of said: “We are pleased to announce this
locations. This could lead to a more cost- new partnership with FuelCell Energy, and
efficient path for large-scale deployment look forward to supporting their continued
of carbon capture and sequestration.
growth as a world leader for reliable, low
Fuel Cell Energy is also working with
ExxonMobil, which is exploring options to
conduct a pilot test of next-generation
fuel cell carbon capture at one of its
operating sites. The agreement, worth up
to $60 million, will focus efforts on optimizing the core technology, overall process
integration and large-scale deployment of
carbon capture technology.

LOAN FACILITY WITH
ORION ENERGY PARTNERS

The new and expanded agreement
between FuelCell Energy and Exxonmobil
will prioritize the improvement of the core
carbon capture technology for integration
into large-scale industrial facilities such as
refineries and chemical plants. ExxonMobil
engineers and scientists have a working

carbon, base-load distributed power
generation. This investment is a perfect
example of Orion Energy’s focus on
providing our partners with flexible,
creative capital solutions, while meeting
our commitments to environmentally
sustainable
energy businesses and
practices.”
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SUPPLYING CLEAN ENERGY FROM WASTE WATER
FuelCell Energy has announced the
start of commercial operation of their
2.8 megawatt fuel cell located at California’s waste water treatment facility
in the city of Tulare in the San Joaquin
Valley. This is globally one of the most
productive agricultural regions.
The power plant is fuelled by the City’s
renewable biogas, which is generated
from the waste produced by the
community.
This is treated by the
SureSource Treatment™ system, a
cleanup technology optimized by FuelCell Energy’s extensive experience with
on-site biogas treatment. Previously
the methane rich biogas was flared,
which wasted energy and produced
emissions. FuelCell Energy’s plant is now
using the biogas and producing clean,
renewable, carbon neutral power. The
fuel cell uses a natural chemical
react i on ve rs u s a co mb u st ion
approach to generate energy, significantly reducing the NOx, SOx,
particulate matter and carbon
emissions in the San Joaquin Valley.

digesters, enabling additional carbon
emissions reduction. Increasing the efficiency of the installation provides
meaningful economic benefits to the
city, as well as increasing sustainability.
FuelCell Energy has continued to focus
on a series of improvements in their gas
cleaning and purification techniques.
At some plants biogas availability
fluctuates, so their molten carbonate
fuel cells can now operate on propane
during biogas outages.
They have
improved cleanup of the biogas which
contains impurities such as moisture
and high levels of sulphur. The carbon
dioxide does not cause a problem as
their carbonate electrochemistry
separates and stores it.

FuelCell Energy has been using biogas
to provide clean electricity and heat
for nearly 20 years. The company has
now deployed over 20 MW of fuel cell
systems operating on renewable biogas at wastewater treatment facilities,
agricultural facilities and breweries in
California and around the world. Fuel
FuelCell Energy’s SureSource 3000™ will Cell Energy leads in providing clean
also supply clean renewable heat to power generation from this abundant
the wastewater facility’s anaerobic and ever growing renewable resource.
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MICROGRIDS PROTECT AGAINST POWER OUTAGES
SureSource™ fuel cells are being utilised
successfully in microgrids, which have
become a priority in the Northeast US and
in California following extended power
outages due to weather events and most
recently with wildfIre threats in California.
The need for microgrids to improve grid
reliability will continue to grow in
importance as they deliver the benefits of
always-on power. California utility regulators recently mandated Public Service
Power Shutoffs (“PSPS”) in an effort to
avert wildfires being sparked by transmission lines and/or transmission distribution
equipment. Millions of Californians have
lost power as a result of PSPS, with the
most serious consequences for those
reliant on electricity for healthcare treatment,
continuous
manufacturing
processes, emergency response centres,
and other mission critical operations. Two
of FuelCell Energy’s microgrid projects in
California remained operational in areas
impacted by PSPS, providing steady,
reliable power during a time when over 3
million
Californians
were
generally
affected by PSPS.

ADVANCED SYSTEMS

In many instances, the fuel cell microgrids
operate in a combined heat and power
mode, delivering thermal energy benefits
in addition to electricity generation, thus
driving overall efficiencies potentially as
high as 90%.

INTEGRATING
LOADS

CRITICAL

Microgrids are more than simple back up
power applications. They require integration of critical loads and power generation sources with sophisticated approaches to grid independent operation. They
sometimes require multiple power generation sources to synchronize with each
other and non-critical loads to be shed
for seamless transition.
United
Illuminating
energized
a
SureSource 3000 at Amity High School in
Woodbridge, Connecticut.
During
normal operation, the fuel cell delivers 2.2
MW of baseload power to the United
Illuminating electric distribution grid. Upon
experiencing a grid outage, switchgear
enables a seamless transition to local-only
mode, whereby power is fed through
dedicated underground lines to the high
school, as well as Woodbridge police station, town hall, fire station, public works
depot, library and senior living facility. The
Town’s critical buildings continue to serve
the needs of the community while the
local electric distribution grid is down. This
is a perfect example of a well executed
strategy to harden grid infrastructure in
order to better withstand the types of
catastrophic storms experienced in the
Northeast in recent years.

FuelCell Energy has been pioneering
microgrids since 2004, leading to today’s
advanced products that are capable of
seamlessly switching between operating
in parallel with the utility grid, in parallel
with a microgrid, or completely grid
independent.
FuelCell
Energy’s
SureSource microgrids deliver energy
security, economic benefits and also help
deliver on the environmental goals of low
CO2, near zero criteria pollutants, and the
ability to site generation where it is
needed, given their small footprint and www.fuelcellenergy.com
low noise.
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CERES ANNOUNCE NEW SOFC
POWERED BY HYDROGEN
Ceres Power has announced the
successful development of its first zeroemission combined heat and power
(CHP) system, designed for use with
hydrogen fuel. Their existing fuel cell runs
on natural gas but they are addressing
the growing customer interest in hydrogen technologies and distributed power,
which are essential to support the transition to zero carbon heat and power.
Ceres Power is a world leading developer of low cost, next generation solid
oxide fuel cell (SOFC) technology and its
first zero-emission CHP system is designed
for use with hydrogen fuel. The new
system has been developed as part of
Ceres' continuing product roadmap and
with significant interest from customers
seeking greater innovation to tackle
climate change and air pollution.
Dr. Subhasish Mukerjee, Director of Fuel
Cell and Stack Development at Ceres
Power, commented: "There is no greater
challenge than achieving zero carbon
emissions, and to meet it we have to find
innovative solutions to decarbonise heat,
power and transportation systems.
Ceres' new hydrogen CHP technology
runs on both green hydrogen and more
widely available low purity hydrogen
from industrial sources, offering an
immediate solution to tackling climate
change and air pollution."
In initial testing, the hydrogen CHP
system has achieved greater than 50%
electrical efficiency, with an overall
efficiency of 90% achievable in
combined
heat
and
power
mode. Ceres' hydrogen CHP is simpler
than its existing fuel-flexible system,
delivering an equivalent performance
with fewer components, reduced size
and up to 40% cost reduction.

The technology provides a distributed
power system that can be deployed in
homes and businesses with zero emissions
and efficiencies greater than conventional centralised power. Industry projections expect the cost of hydrogen fuel
cells could be as low as US$425/kW by
2030 as compared to US$1,000/kW for
combined cycle gas turbines today
making the economics and the efficiency of fuel cells look increasingly
attractive. Globally, interest is growing in
the potential of hydrogen as a lowcarbon option for power and heat generation, with countries such as Japan
and South Korea setting explicit targets
for power capacity based on hydrogen.
Both are locations where Ceres has existing, strong customer partnerships.

FROM NATURAL GAS TO
BIOGAS AND LOW PURITY
HYDROGEN
Ceres Power has been awarded the
Green Economy Mark by the London
Stock Exchange. Phil Caldwell, CEO of
Ceres Power, said: “We are one of the
first companies to be awarded the
Green Economy Mark. It reflects our
commitment to playing a key role in the
energy transition away from combustion
systems.” Ceres has already successfully
developed and licensed its fuel-flexible
power systems to original equipment
manufacturers, including Bosch in Germany, Weichai Power in China, Miura in
Japan, and Doosan in South Korea. Most
hydrogen fuel cells require high purity
hydrogen but Ceres’ fuel-flexible system
operates on any fuel, including natural
gas, with any ratio of hydrogen. This
makes it an ideal technology to support
the introduction of greater amounts of
biogas and hydrogen, as a path to
decarbonise the existing gas grid.
.
www.cerespower.com
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ITM LAUNCHING HYDROGEN
PROJECTS AROUND THE WORLD
ANOTHER UK PUBLIC ACCESS STATION
ITM Power has opened its eighth UK public access hydrogen refuelling station
located at Shell Services, Gatwick Airport, on the M23 corridor. The station uses
renewable electricity and water to generate hydrogen on-site, with no need
for deliveries.

The new hydrogen refuelling station
is part of the pan European
Hydrogen Mobility Europe 2 project
(H2ME2).
It was funded by the
European Fuel Cell and Hydrogen
Joint Undertaking (FCHJU) and the
UK’s Office of Low Emission Vehicles
(OLEV). Bart Biebuyck, Executive
Director of the FCHJU said: “We
have already supported over 50
hydrogen refuelling stations through
our H2ME2 programme. Our aim is to
ensure that drivers will soon be able
to choose hydrogen-based, clean
means of transport throughout the
continent.”

Toyota Mirai hydrogen fuel cell
electric vehicles on UK roads have
already covered almost 2 million
emission free miles.
Another
hydrogen station will open the door
for new customers and allow current
users to increase the number of fastfilling zero emission hydrogen
vehicles they operate.

Tim Norwood, Planning and Sustainability Director at Gatwick Airport,
said that they recognise the value of
hydrogen as a renewable, clean
fuel that can contribute towards
their decarbonisation and air quality
objectives. They look forward to its
Motor manufacturers welcomed the expanding role in transport and
new hydrogen refuelling station. energy.
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INDUSTRIAL PROJECT
WITH LINDE

technology. Particular areas of interest
lie in the hydrogen refuelling stations
market in California and in the production of large-scale liquid and gaseous
ITM Power is receiving substantial renewable hydrogen for domestic and
investment from the Linde AG Group. export markets.
Graham Cooley of ITM said that this
investment cements a five year relation- Hydrogen fuel stations open to the pubship between them and provides ITM lic, as well as those in preparation, can
Power with a world leading partner that be seen on ITM’s website under the
brings deep expertise in engineering, heading H2 STATIONS
procurement and construction and a
global customer base.
With Linde as
their partner they will be able to deliver
green hydrogen at scale.
ITM has also entered into a joint venture
with Linde to deliver green hydrogen to
large scale industrial projects. The joint
venture will enable ITM to focus on their
core competency of the development
and sale of electrolysers. It will also
facilitate their move to larger premises in
Sheffield, which will have a production
capacity of over 1000 MW per annum.
Juergen Nowicki, currently Senior Vice
President of Linde Engineering, has been
appointed as a non-executive director
of ITM Power.

www.itm-power.com

NEWS
WRIGHTBUS TAKEN
OVER BY BAMFORD

IWATANI CORPORATION
OF AMERICA

Bamford Bus Company has taken over
Wrightbus, which is providing hydrogen
buses for the UK. Jo Bamford is the
founder and executive chairman of Ryse
ITM has signed a collaboration agree- Hydrogen, which earlier won a contract
ment with Iwatani Corporation of to supply 20 hydrogen-powered double
America (ICA) for the deployment of -decks to Transport for London.
multi-MW electrolyser based hydrogen
energy systems.
ITM Power and ICA
Buta Atwal, who is the new chief
have a shared vision to reduce
pollutants and improve air quality by executive, said: “As bus transportation
offering renewable hydrogen to the looks to decarbonise, there is growing
transportation, energy storage and demand for market leaders in this field.
renewable energy sectors in North Wrightbus has the potential to lead the
way in this area given its track record in
America.
manufacturing state-of-the-art zero
They will work together on an exclusive emission hydrogen buses.”
basis to deploy ITM Power's world www.wrightbus.com
leading PEM electrolysers and Iwatani's
leading gas handling and deployment
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GLOBAL INVESTORS SUPPORT
BALLARD’S GROWING MARKETS
PROMISING FINANCIAL
RESULTS

Use of the technology is diversifying into
ships and trains and a string of deals this
year have indicated the technology is
penetrating the traditional automotive
Bloomberg New Energy Finance (BNEF) industry.
states that Canadian hydrogen fuel cell
pioneer Ballard Power Systems Inc. has Ballard has also been recognized by the
hung on for four decades without posting Toronto Stock Exchange (TSX) for its strong
a profit, waging a battle far head of its 3-year share price performance. It is
time against the combustion engine. It named in the inaugural TSX30 which
says its moment may finally be arriving. recognizes the top 30 performers over the
Fuel cell and hydrogen costs are falling, past thirty years, based on share price
while emissions rules are tightening. That’s appreciation.
Randy MacEwen noted
broadening the appeal of a technology “We are particularly excited that the
that allows vehicles to run on the universe’s urgent need for zero-emission mobility is
most abundant element, releasing only now widely recognized on a global basis,
water and heat as byproducts.
Randy giving us confidence in the continued
MacEwen, Chief Executive Officer of growth of our company. Ballard zeroBallard said: “There’s been a real change emission PEM fuel cells are
enabling
over the last 12 months. In parts of Europe electrification of mobility, including buses,
operating a fuel cell-powered electric bus commercial trucks, trains, marine vessels,
is now cost competitive with a traditional passenger cars, forklift trucks and UAVs.”
fuel-burning version.”

TOWARDS MEGAWATT SCALE FUEL CELL TRUCKS
Ballard Power Systems
has received an order
for nine of its FCveloCity®
-HD 100 kilowatt fuel cell
modules
from
Anglo
American. Eight of the
modules will power a
retrofitted ultra heavy
duty mining truck in a
demonstration
project
during 2020 at one of
Anglo American’s mining
operations
in
South
Africa. Following this,
Anglo American expects
to deploy similar trucks,
each with megawatt
scale fuel cell power, at
other operations around
the world.

20

Rob Campbell of Ballard said, “This mining
truck demonstration with Anglo American
is another example of fuel cells meeting
all the requirements of heavy duty motive
applications. Mining trucks exhibit all the
critical needs addressed by Ballard
technology in our key markets for buses,
commercial trucks, train and marine
vessels. This includes: zero-emissions;
extended range; rapid refuelling; and
heavy payload capability. We are excited to now provide a zero-emission mining
solution in support of Anglo American’s
environmental and broader sustainability
plans.”
Julian Soles of Anglo American
added, “We look forward to working with
Ballard to deliver this important stepchange technology, which is part of our
plan to create a smart energy mix that
moves us closer towards our carbon and
energy targets for 2030 and, ultimately,
our vision of operating a carbon-neutral
mine.”

BALLARD FUEL CELLS
FOR GERMAN PUSH BOAT
Ballard has received an order for three of
its FCveloCity® 100 kilowatt fuel cell modules from Berlin-based BEHALA, a port
and logistics specialist, to power the
world’s first zero-emission push boat. The
boat, to be named Elektra, will be used
primarily to transport goods between
Berlin and Hamburg as well as on innercity transport routes in Berlin. Ballard
plans to work with BEHALA and other consortium partners to assist in the design,
construction and deployment of the
Elektra.

Propulsion power for the Elektra will be
provided by the Ballard fuel cell modules
along with modular batteries with 2.5 kWh
capacity. Ballard will support integration,
commissioning and testing during the
demonstration phase of the project.
While the Elektra is under construction,
electricity and hydrogen infrastructure is
planned to be installed in the vessel’s
inland waterways operating area.
With maritime transport estimated to emit
approximately 940 million tons of CO2
annually, there is increased pressure for
the shipping industry to deploy the means
of reducing harmful pollutants. As a result,
zero-emission fuel cells are an integral
part of the Elektra design.
Jesper Themsen, CEO of Ballard Power
Systems Europe said that the Marine
Center of Excellence in Hobro, Denmark
will be integral to their activities in this project with BEHALA and other consortium
partners. During 2019 they have taken on
a growing number of European marine
projects, a sign of the growing interest
around zero-emission solutions for the
marine industry. The Elektra project is
being led by the Department of Design
and Operation of Maritime Systems of the
Technical University in Berlin. In addition to
Ballard, BEHALA and the Schiffswerft
Hermann Barthel shipyard, other partners
include Anleg GmbH (hydrogen storage
tanks), Schiffselektronik Rostock (maritime
electronics), EST-Floattech (batteries),
and Imperial Logistics.
.
www.ballard.com

Construction of the
almost 20 meter long
and 8.2 meter wide
push boat is scheduled for completion
by the end of 2020.
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MICROCAB AND RIVERSIMPLE
IN THE CIRCULAR ECONOMY
Microcab’s H2EV, the
Vianova, incorporates
materials made from
Ecobulk
partners’
waste streams. It is
seen here at Coventry
railway station. The
circular economy will
work best where the
focus is on accessing
appropriate mobility
rather than individual
or
corporate
ownership of vehicles.
Microcab’s latest newsletter Life Without
Oil updates progress with the circular
economy, which is an economic system
aimed at minimizing waste and making
the most of resources. Their work is
supported by Ecobulk, a European
programme to refurbish, upgrade and
recycle composite products.

RIVERSIMPLE

There is growing public interest in new
ways of doing things: usership not ownership; circularity instead of take, make,
dispose; longevity not obsolescence.
Riversimple founder Hugo Spowers highlights the necessity for both hydrogen
electric and battery electric vehicles:
“Some demands are met better by BEVs
and some by hydrogen. We need both
these technologies; we don’t argue over
Microcab has taken part in an Innovate solar or wind turbines winning the energy
UK funded project called Fuel Cell Recov- race.”
ery, which investigated the feasibility of
remanufacturing fuel cell systems which Hugo also outlines hydrogen’s role as a
would normally be considered to have convenient storage vector for intermittent
completed their useful life. New energy renewables: “Electricity and hydrogen are
vehicles with cellular systems (batteries very complementary. You can make
and fuel cells) are well suited to modular electricity more efficiently from some
design and could be easier to remanu- sources and hydrogen more efficiently
from others. For instance, producing
facture than conventional engines.
electricity from wind is far more efficient
Based on advances with on-board than hydrogen. But when there’s excess
monitoring, Microcab is focussing on the wind, you can’t store electricity but you
vehicle interior in which parts and systems can store hydrogen. On the other hand,
can be easily replaced. They are propos- hydrogen is made more efficiently from
ing a 20 year vehicle life with planned biogas than electricity.

REMANUFACTURING FUEL
CELL VEHICLES

remanufacture of parts and systems.

www.microcab.co.uk
www.riversimple.com
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CYGNUS ATRATUS
ADVANCED FUEL CELLS
Fuel cells are leading the change from
the combustion of fuel, which causes air,
water and soil pollution, to providing zero
emission heat and power.
Cygnus
Atratus Ltd is completing decades of
development to make available a cost
effective fuel cell which can be manufactured and utilised on site. It is simple to
manufacture, extremely robust, can be
refurbished and is 100% recyclable. The
frame can be sized to meet requirements
for generating electricity and heat or for
powering transport. This means that small
enterprises can be founded to produce
fuel cells with minimal capital outlays and
short training times.
It means the
democratisation of energy technology.
The fuel cell can be powered by renewable hydrogen, which enables the storage
of intermittent sources of wind and solar
power for use when required. It has also
been designed to be powered by ethanol, a liquid renewable fuel which is obtained from organic waste.
A Gasified
Anaerobic Digester (GAD™) produces
fuel from the organic waste, which at present is either burnt or sent to landfill. The
ethanol can replace petrol or diesel in the
existing fuel supply infrastructure to enable
longer distance transport. Abundant supplies of organic waste are available to
back up growing demands for intermittent
renewable energy around the world.
There are several important attributes of
the Cygnus Atratus fuel cell. It operates at
ambient temperature, so it can be utilised
by a small farmer to provide electricity
and heat inside his buildings, with up to
90% efficiency. It has also been designed
to capture the C02 from both the organic
fuel utilised and from the atmosphere and
store it as a carbonate for use by
agriculture or industry.

Conventional electricity production utilises
large quantities of water which are not
required for electrochemical conversion.
The Cygnus Atratus fuel cell produces
approximately 6 litres of drinkable water
per kWh electricity generated, depending
upon air moisture.

NEWS
ELECTRIC CARS REPLACE
COMBUSTION ENGINES
The UK Government has brought forward
the date for banning sales of petrol, diesel
and hybrid cars from 2040 to 2035. Fuel
cell vehicles powered by renewable
hydrogen or organic waste can provide
net zero emission transport. Hydrogen
buses have been operating successfully in
London for several years and the clean
air, with low noise and vibration, are much
appreciated by passengers.
There are abundant supplies of organic
waste from households, agriculture and
industry, which at present are burnt or sent
to landfill sites. This can be converted to a
liquid and utilized in the existing petrol or
diesel infrastructure.
Electrochemical
conversion with fuel cells is twice as
efficient as combustion, so much more
energy will be obtained from this source.

UN REPORT ON CLIMATE
CHANGE
A United Nations report says that climate
change is devastating our seas and frozen
regions as never before. Waters are rising,
the ice is melting and species are moving
habitat due to human activities. The loss
of permanently frozen lands threatens to
unleash even more carbon, hastening the
decline.
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COMBUSTION HARMING
THE NATURAL WORLD
Over millions of years the natural world
balanced the chemicals in the atmosphere and oceans.
Plants converted
the energy from the sun by photosynthesis and this provided food for a wide
diversity of life.
Over a period of time
the dead plants and animals were
stored as coal, oil or natural gas, so the
balance of nature was maintained.

Fuel cells are being designed to be 100%
recyclable. There will be no need to
install extensive infrastructures to move
electricity, gases or sewage. The present
global transport of fuel and machinery
will be largely replaced by production
within countries.
Communities, small
industries and individuals will be able to
recycle their equipment and waste
products without harming the
Humans began the widespread use of environment.
combustion to provide heat and power
and are releasing the stored carbon in
these fossil fuels, which is raising the
temperature of the atmosphere and the
oceans. The carbon also acidifies the Fuel cells can be utilised with renewable
water which harms shelled creatures. energy to provide zero emission electriciAnother problem with combustion is that ty, heat and transport power. Hydrogen
it combines the oxygen in the atmos- can be obtained from wind, solar or
phere with nitrogen or sulphur to form marine energy and it can be stored for
nitrogen and sulphur oxides.
use when required. Organic waste from
farms, forestry, landfill sites and sewage
In the natural world animal faeces are
can be recycled to provide fuel. Fuel
converted by worms and other small
cells are being powered by the abuncreatures to provide soil fertiliser. This
dant supply of human and animal waste
helps to keep the soil supplied with air
to provide energy with net zero CO2
and absorbent to water. Agriculture has
emissions. At present large amounts of
now been built up with chemicals which
organic waste are burnt, but this is
harm the creatures in the soil, which may
inefficient and adds to air pollution. The
not absorb sufficient rainwater. The
electrochemical process is two or three
widespread use of nitrogen fertilisers has
times more efficient than combustion, so
virtually doubled the intensity of the
it doubles or trebles the amount of
nitrogen cycle and emits large quantities
energy available from this source. The
of ammonia into the atmosphere. The
electrochemical process does not cause
runoff can lead to areas of eutrofication
any harmful emissions so it can be safely
where little life survives in the oceans.
utilised indoors to provide combined
Human detritus is conveyed in large
heat and power at up to 90% efficiency.
quantities over distances and often
discharged into rivers and seas, which Many farmers in poor countries burn their
reduces
supplies of potable water for stubble, which leaves some fertiliser as a
humans and other creatures.
residue, but it contributes to air pollution
and climate change. As the waste is not
burnt with electrochemical conversion,
organic fertiliser is left as a useful residue
With the use of Computer Aided Design for farmers and gardeners. Animal and
(CAD) fuel cells can be manufactured human waste are converted on site, so
and produce electricity and heat or expensive sewage infrastructure will not
transport fuel on site.
be required.

ELECTROCHEMICAL
ENERGY CONVERSION

RECYCLING
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Fuel cells have other advantages for
farmers.
In Australia, for instance, the
aborigines used to limit the damage of
summer fires by burning back trees and
scrub during colder periods. It could now
be practical for them to cut this back and
use it to power net zero emission fuel cells.
This would help to reduce the intensity of
summer fires.

CONSERVING WATER
Another useful by-product of electrochemical conversion of organic waste is
water. Large quantities of water are
utilised in the generation of conventional
energy. This is not required by the electrochemical
process,
which
provides
additional water as it joins the oxygen in
the air with the hydrogen in the fuel to
form H20, or potable water. When waste
is no longer dumped, rivers will again
provide cleaner water.

Carbon Tracker’s current analysis focuses
on the International Energy Agency (IEA)
reports published in Beyond 2 Degrees
Scenario (B2DS). They find that no major oil
company is investing to support its goals of
keeping global warming well below 2ᵒC.
They risk wasting $2.2trillion by 2030 if they
base investment on current emissions
policies announced by governments.

CARBON CAPTURE AND
STORAGE

The 2018 Carbon Bubble illustrates the
volume of coal, oil and gas reserves which
could be burnt if we are to are to have a
Governments plan to extract carbon 50% chance of limiting the global
dioxide from the air by building a large temperature rise to 1.5 ᵒ C or 1.75 ᵒ C.
infrastructure to capture and store the
THE 2018 CARBON BUBBLE:
excess carbon we have emitted into the
RESERVES LIFE OF OIL, GAS AND
atmosphere.
It is proposed to transfer
COAL, AND CARBON BUDGETS
some of the carbon to empty chambers
under the sea which formerly held fossil
fuels. This may be impractical for poorer
countries and It will not be so secure as
natural storage in coal or oil. It will be
cheaper and safer to leave fossil fuels in
the ground and implement the change to
intermittent wind and solar energy,
backed up by fuel cells powered by
organic waste.
The electrochemical process separates
the carbon in organic fuel and the
ambient air and stores it as carbonate,
which can be
recycled for use by
agriculture or industry.

www.carbontracker.org
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WORLD METEOROLOGICAL
ORGANIZATION (WMO)

unless it comes with a warning about the
impact their burning has on people and
the planet.
www.clientearth.org

The WMO says that since 1990 there has
been an increase of 43% in the warming
effect on the climate of long-lived
greenhouse
gases.
Atmospheric
concentrations of carbon dioxide once
again reached new highs in 2018. Levels of
other warming gases, such as methane
and nitrous oxide, also surged by above
average amounts in 2018.

BANK OF ENGLAND
GOVERNOR GIVES
CLIMATE WARNING

ACTION BY CLIENTEARTH
ClientEarth, an international group of
lawyers, filed a complaint against a
company’s advertising campaign. This
focussed on renewable energy, although
96% of their annual spend is on fossil fuels.
ClientEarth Is calling on the UK government
to ban advertising by fossil fuel companies

EVENTS
17th March 2020
16th International Conference
Hydrogen and Fuel Cells
- Coming of Age
The Conference, Exhibition and Partnering
Event will be held in Birmingham, UK
www.climate-change-solutions.co.uk

Mark Carney, head of the Bank of England,
told the BBC that the world will face
irreversible heating unless firms shift their
priorities soon. The financial sector had
begun to curb investment in fossil fuels –
but far too slowly. The concern is whether
we will spend another decade doing
worthy things but not enough... and we will
blow through the 1.5C mark very quickly.
Leading pension fund analysis is that if you
add up the policies of all of the companies
out there, they are consistent with warming
of 3.7-3.8C. Mr Carney will this year start his
new role as United Nations special envoy
for climate action and finance.

20th –24th April 2020
Hydrogen and Fuel Cells Europe
Hannover Fair, Germany. Includes
Europe’s largest hydrogen and fuel cells
exhibition
www.h2fc-fair.com
30th June - 3 July 2020
14th 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
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