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BALLARD FUEL CELLS FOR BUSES,
TRUCKS AND POWER MANAGEMENT
TRAM-BUSES FOR
PAU, FRANCE
This will be the first hydrogen bus route in
France and the world’s first hydrogen trambuses for a Bus Rapid Transit System. These
clean energy hybrid tram-buses will use fuel
cells for primary power and lithium batteries
for additional power when needed, with the
only emission being water vapour. Each trambus is over 18 meters long (over 60 feet), has
capacity for 125 passengers and can operate more than 300 kilometers (185 miles) between hydrogen refuelling, which takes just 10
minutes to complete. (An ITM Power electrolyser will supply the hydrogen, see page 14.)
In addition to their environmental benefits,
hybrid fuel cell tram-buses offer a number of
important advantages, including: the highest
level of operational flexibility and productivity;
high levels of passenger comfort and safety;
and lower cost than a traditional tram. Rob
Campbell, Ballard Chief Commercial Officer,
said that this is a further sign of the growing
importance of zero-emission fuel cell solutions
globally.

LONDON FUEL CELL BUS
A bus powered by Ballard’s FCveloCity® fuel
cells has achieved a new durability record,

with more than 25,000 hours of revenue
service. This is equivalent to operating a bus
on a 14-hour daily schedule, 5-days per week
for 6.9 years with no significant maintenance
to the fuel cell stack, a core engine component. The bus – and several others nearing the
25,000-hour operating threshold – are part of
a Transport for London fleet of eight fuel cell
buses carrying paying passengers on London’s Tower Gateway route since 2010.
Ballard’s seven generations of FCveloCity®
fuel cell engines have been deployed in
buses in 15 countries on five continents during
the past 10 years. Over this period Ballard has
worked with 13 bus manufacturers to develop
a variety of fuel cell bus configurations that
have been deployed in a wide range of climatic conditions and operated under a host
of demanding duty cycles. Globally Ballardpowered fuel cell buses have now travelled
cumulatively more than 11 million kilometers
(6.8 million miles) in revenue service. Ballard is
seeing increased market demand for FCveloCity® fuel cell engines of various sizes for use
in a number of different vehicle types, including buses, trucks and rail.

SUNLINE TRANSIT AGENCY
ORDER FIVE FUEL CELLS
FOR BUSES IN CALIFORNIA
Ballard has received an order from SunLine
Transit Agency for five 150 kW FCveloCity®
fuel cells to power clean energy buses in
Palm Desert, California. Ballard is partnering
with ElDorado National, a key North American
bus OEM, and BAE Systems.
This will double SunLine’s current fleet of fuel
cell buses and allow it to offer an expanded
transit service in Southern California. “We are
very pleased with the continued progress in
deployment of zero-emission mass transit alternatives in the U.S. market,” said Rob Campbell, Ballard’s Chief Commercial Officer.
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“Our partnership with SunLine, ElDorado
National and BAE Systems puts Ballard at the
forefront of North American fuel cell bus
deployments and further adds momentum to
the growing global trend toward clean
energy buses and other heavy duty transit
solutions.”
SunLine Transit Agency received funding
from the Federal Transit Administration (FTA)
to purchase and deploy the five hydrogen
fuel cell electric buses. The buses will use the
previously deployed American Fuel Cell Bus
configuration, which utilizes Ballard’s heavy
duty fuel cell engine to provide primary
power, in combination with BAE Systems’
electric propulsion and power management
systems.
There are currently 13 of these buses deployed with various transit agencies across
North America, with another 10 on order
including the five for SunLine.

BALLARD FUEL CELLS IN
KENWORTH TRUCKS
Ballard’s 85-kilowatt fuel cell engine will
power a hybrid class 8 haulage truck built by
Kenworth Truck Company. The truck is
planned to haul shipping containers from the
ports of Los Angeles and Long Beach to area
warehouses and intermodal facilities. The fuel
cell engine in the Kenworth truck will be used
to recharge onboard lithium-ion batteries,
which power a dual-rotor electric motor to
drive the rear tandem axle through a 4speed automated transmission. The truck will
have a battery-only range of approximately

30 miles, and onboard hydrogen fuel will
provide sufficient range for a full day in regional haul applications.
Patrick Dean, Kenworth chief engineer said,
“Within the next decade, hybrid-electric
powertrains are expected to be required to
satisfy emissions regulations in several major
U.S. metropolitan areas. For example, California is considering regulations that will require
zero-emission levels for port haulage trucks
operating in specifically designated areas.
We look forward to playing a leadership role
to meet the opportunities and challenges
ahead.”
Jason Hanlin, Director of Technology Development at the Center for Transportation and
the Environment, noted: “The strength of this
project comes from a team that is comprised
of leaders in their respective fields – Kenworth
for their heavy-duty truck design and manufacturing experience, BAE Systems Inc. for
their powertrain integration and component
supply experience, and Ballard for their extensive fuel cell supply experience. Working
with this team on the technical development
of a fuel cell haulage truck has been nothing
short of impressive and inspiring."

FIRST PEM FUEL CELL WITH
NON-PRECIOUS METAL
CATALYST
Ballard Power Systems has been collaborating since 2013 with Nisshinbo Holdings, an environmental and energy company, to develop a non-precious metal catalyst for use in
proton exchange membrane (PEM) fuel cells.
Ballard has successfully incorporated the
catalyst into a high performing catalyst layer
under a Technology Solutions program and
plans to launch a new 30-watt fuel cell stack
product for commercial use later this year.
The FCgen®-1040 fuel cell stack using the
non-precious metal will be a variant of Ballard’s micro fuel cell stack. It is designed for
integration into ultra lightweight applications,
such as laptop and cell phone chargers, and
power devices for soldiers.
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Dr. Kevin Colbow, Ballard’s Vice President of
Product Development said: “This stack represents a step-change in PEM fuel cell technology, with high performance at a reduced
cost. Since platinum contributes 10% to 15%
of the cost of a fuel cell stack today, we are
very excited about the potential cost savings. Based on the success of this program
we are interested in exploring its use for various commercial applications.
Our goal is to implement lower-cost Non Precious Metal Catalyst based stacks into mobility applications, with an initial focus on materials handling. Blue-chip brands such as
Walmart and Amazon have demonstrated
the strong value proposition offered by current fuel cell-powered forklift trucks operating
in high throughput distribution centers. The
work done to date represents an important
part of our strategy in Japan, where we are
focused on breakthrough technology development with select partners.”

CHINA JOINT VENTURE
PRODUCTION FACILITY
A ceremonial opening event was held at the
fuel cell stack joint venture operation in the
City of Yunfu, in China. Ballard has a 10% interest in the joint venture – called Guangdong Synergy Ballard Hydrogen Power Co.
Ltd. (JVCo) – together with partner Guangdong Nation Synergy Hydrogen Power Technology Co. Ltd. (Synergy). The fuel cell stacks
manufactured by JVCo are expected to be
used primarily in fuel cell engines assembled
in China to provide propulsion power for zero
-emission fuel cell electric buses and commercial vehicles in China.
At the ceremony Randy MacEwen, Ballard’s
CEO, said “This landmark opening of our
stack joint venture operation represents a
critical part of our strategy to service the unprecedented level of market interest for fuel
cell electric vehicles in heavy duty motive
applications in China – the largest market in
the world. Our strategy is to enable Ballard’s
Chinese partners to rapidly achieve scale
and significantly drive down product costs
while also satisfying local content objectives

for locally manufactured stacks and modules.” The JVCo operation is currently ramping up to an annual production capacity of
6,000 FCvelocity®-9SSL fuel cell stacks by late
2017 and in the future is designed to achieve
an annual production capacity of 20,000 fuel
cell stacks. The operation includes certain
advanced automation techniques. The joint
venture transaction has an estimated minimum value to Ballard of $170 million over five
years.

FLYH2 AEROSPACE
Ballard
Power
Company’s
subsidiary,
Protonex, has received an initial order for its
fuel cell propulsion system from FlyH2 Aerospace, a South African-based developer of
hydrogen fuel cell powered unmanned
aerial vehicles (UAVs) for commercial
applications.
A fuel cell propulsion system allows for endurances comparable to an internal combustion engine, but with several added benefits.
These include silent operation, increased reliability, lower vibration and less maintenance.
The total cost of ownership is also expected
to be lower and the aircraft will only require
one fuel stop per day for all-day operations.
FlyH2 plans to integrate the Protonex fuel cell
system into all three of its unmanned aircraft
(UA) currently in development. UA Plant is
expected to be a 30 kilogram fuel cellpowered agricultural utility aircraft with 9hour flight endurance. In agriculture, the use
of unmanned aerial vehicles rather than conventional piloted aircraft, which sometimes
operate as low as 150 feet above the
ground, reduces the risk to pilots and also
avoids noise abatement issues. In addition,
the enhanced reliability of fuel cell engines
further protects people and property on the
ground.
To support the integration of the
Protonex fuel cell propulsion system into its UA
Plant aircraft, FlyH2 has partnered with Epsilon Engineering, a South African engineering
and manufacturing services provider. Project
work is partially funded by the Government
of South Africa as well as the South African
agriculture industry.
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UA Alpha will be a
long-range,
longendurance
survey
and reconnaissance
aircraft designed to
carry
advanced
sensors.

The UA Alpha specifications include a wingspan of 8.2 meters (27 feet), maximum cruising altitude of 4,250 meters (14,000 feet) and
flight distance of more than 600 kilometers
(370 miles). Onboard sensors will survey environmental variables used in the management of fires, pollution, erosion, alien vegetation and plant diseases. In a similar development, FlyH2’s third drone, the UA Gecko, is
being designed to monitor physical infrastructure, including roads, bridges, pipelines
and powerlines.
Mark van Wyk, Co-Founder of FlyH2 Aerospace said, “Protonex systems bring with
them unique new capabilities for our aircraft,
allowing us to quickly fulfill our vision of producing high quality, rugged and reliable long
-endurance electric unmanned aircraft.”
Dr. Paul Osenar, President of Protonex said,
“FlyH2 has tremendous expertise in the design and development of drone systems, and
recognizes the benefits offered by fuel cell
propulsion. When combined with improved
reliability and other advantages over internal
combustion systems, fuel cells are proving to
be a high value fit for UAVs. These will be the
first civilian drones that we have powered, in
addition to our work on military UAVs with
several global aerospace customers.”

POWER MANAGEMENT KIT
Ballard and Protonex have announced that
the U.S. Army has received approval for its
Mobile Soldier Power Program to start full rate

production. This program includes a number
of new devices focused on improving power
and energy management on and around
the soldier, including the Protonex’ Squad
Power Manager Kit.
The Protonex kit is a tough, versatile and
agile power management device, weighing
less than a pound. It enables military forces
to manage and prioritize power use for various electronic devices – including portable
radios, GPS systems, medical equipment and
computers – from any available power
source.
It has the ability to scavenge from vehicles,
other batteries, solar panels and other energy sources, allowing military units to recharge essential batteries when resupply is
unavailable or delayed. As a result, the U.S.
Department of Defense and allied militaries
have deployed more than 5,500 Protonex
Squad Power Manager Kits through the limited production phase of the program. “With
the digitization of the battlefield, the U.S. military identified a capability gap in energy
and power management for its increasing
array of electronic devices,” said Paul
Osenar, President of Protonex.
“Our Squad Power Manager is one of the
solutions that fill this gap, lightening the load
of troops by eliminating many of the batteries, adapters and chargers they carry.”
www.protonex.com. ”
www.ballard.com
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FUELCELL ENERGY GENERATING
RENEWABLE HEAT AND POWER
SURESOURCE POWER
GENERATION AND BIOGAS
TREATMENT SOLUTION FOR
WASTEWATER

The versatile SureSource solution can utilize
on-site renewable biogas or directed biogas
as a fuel source and is the only fuel cell or
other type of power generation technology
to gain CARB certification to the 2013 Waste
Gas standard using on-site biogas.

FuelCell Energy has announced that their
SureSource 1500™ fuel cell power plant operating on Anaerobic Digester Gas has received certification under the California Air
Resources Board (CARB 2013) distributed
generation emission standards. This certification acknowledges the clean air profile of
SureSource solutions, facilitating the air permitting process, which reduces costs and
supports client sustainability goals.

SureSource power plants are uniquely suited
for operation utilizing on-site biogas since the
system is able to use the low-Btu gas without
reducing power plant output, and the power
plants produce usable thermal energy which
can support the digester operation. Power
produced by the system can be used on site
or sold to the electric utility under tariffs such
as California’s BioMAT feed in tariff. A modification of the technology is available in which
the power plant produces vehicle-grade renewable hydrogen in addition to power and
heat, supporting the developing infrastructure for fuel cell vehicles.

Municipal wastewater treatment applications for the SureSource solution enable the
municipality to outsource the operation and
maintenance of the fuel cell power plant as
well as biogas treatment. These are provided
by FuelCell Energy’s proprietary technology
for biogas treatment and fuel quality
monitoring.

“We have gained extensive experience
working with a number of municipal water
treatment facilities, leading to our industryleading expertise with fuel blending as well as

Suresource ™ fuel cell with anaerobic digester create
clean electricity and heat from renewable biogas
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our own state-of-the-art gas treatment and
impurity monitoring processes,” said Frank
Wolak, Vice President Sales-Americas. “This
comprehensive turn-key approach to equipment supply and service provides one point
of contact for our customers, and our financing alternatives include a pay-as-power-isprovided model.”
SureSource™ power plants solve energy, environmental and business-related power generation challenges by providing ultra-clean,
efficient and reliable distributed power generation. The fuel cells combine a fuel such as
renewable biogas, directed biogas or clean
natural gas with oxygen from the ambient air
to efficiently produce ultra-clean electricity
and usable high quality heat via an electrochemical process. Virtually no pollutants are
emitted due to the absence of combustion.
Customers benefit with operating cost reductions delivered in a manner that supports
sustainability goals and enhances power
reliability. With high availability and capacity
factors, fuel cell power plants make meaningful contributions to sustainability goals.

PROVIDING HEAT AND
POWER FOR NRG ENERGY
FuelCell Energy has announced that the NRG
Energy Center in Pittsburgh, Pennsylvania will
host a fuel cell power plant under a U.S. Department of Energy contract. The power
plant will deliver energy to the NRG Yield facility, which provides heating and cooling for
more than six million square feet of commercial and residential facilities in Pittsburgh.
NRG Yield owns a diversified portfolio of contracted renewable and conventional generation and thermal infrastructure assets in
the United States. These include fossil fuel,
solar and wind power generation facilities
that have the capacity to support more than
two million American homes and businesses.
Cliff Bashford, the General Manager of the
NRG Energy Center said: “This project supports NRG Yield’s focus on identifying and
integrating energy solutions that seek to

improve efficiency, lower fuel consumption
and costs, and reduce our environmental
footprint. We’re pleased to participate, and
to support Mayor Peduto’s vision of a
smarter, cleaner and more innovative energy
future for Pittsburgh.”
Chip Bottone, CEO FuelCell Energy, added:
“We are leveraging our commercial experience with this new solution, including industry
leading electrical efficiency plus thermal capabilities packaged in a design that installs
quickly. While this application will be a demonstration of the use of our solid oxide fuel
cell platform for efficient power generation, it
is also being used in other programs as the
basis for our energy storage technology,
whereby the cells alternate between electrolysis and fuel cell operation. The cells produce hydrogen during electrolysis mode,
which is later used to make power in fuel cell
mode.”
FuelCell Energy’s SOFC power generation
technology generates electrical efficiency of
approximately 60%, plus usable heat, for
combined heat and power (CHP) applications, resulting in total estimated thermal efficiency between 80% and 85%. The fuel cell
plant hosted at the NRG facility will operate
solely on natural gas, although the technology is fuel flexible, with the ability to utilize
coal syngas, natural gas, on-site renewable
biogas or directed biogas. Fuel cells electrochemically convert a fuel source into electricity and heat in a highly efficient process
that emits virtually no pollutants due to the
absence of combustion.

20 MW FUEL CELL FOR
KOREA SOUTHERN POWER
Fuel Cell Energy has announced a 20 megawatt fuel cell project with Korea Southern
Power Company (KOSPO). The SureSource
3000™ power plants will cleanly produce
electricity and thermal energy to support a
district heating system. Construction is
expected to begin in 2017 with the facility
operational in 2018, illustrating the relatively
rapid deployment of fuel cell parks.
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Ui Seob Shin of KOSPO said that the clean
and predictable power generation profile of
fuel cells is consistent with meeting their objectives. Hanyang Industrial Development
Company, a leading global construction
company in Seoul, will provide the engineering, procurement and construction services
for the project. FuelCell Energy is selling the
20 megawatts of fuel cell power plants and
will operate and maintain the installation
under a 20 year service agreement. Young
Jin Park, Executive Director Infrastructure Division at Hanyang said: “Fuel Cell power plants
have high power density, they do not use
much land and we expect to install these
fairly quickly, which is somewhat unique for
megawatt-scale power generation.”

for the long-term supply of power to the U.S.
Navy Submarine Base in Groton, Connecticut. CMEEC is owned by six municipal utilities and will be acting through and working
with Groton Utilities to implement the new
power supply. FuelCell Energy will install and
operate the fuel cell installation.

“This is the first fuel cell project for Korea
Southern Power Company and we are
pleased that the value proposition of our
SureSource solutions meets the exacting
needs of one of Korea’s largest utilities,” said
Chip Bottone. “Our multi megawatt, scalable
easy-to-site clean energy solutions are well
suited for utility-scale applications such as this
project.”

“Energy expenses are the single largest cost
for Navy installations, reflecting about 28% of
our shore budget,” said Capt. Paul Whitescarver, commanding officer of the submarine base. “These fuel cells serve as another
milestone as the Base continues to pursue
the future development of a micro-grid and
enhance our power diversification, physical
and energy security, and community
collaboration.”

Fuel cells are addressing the energy, environmental and economic goals of Korea. High
population density with limited land requires
highly efficient and affordable power that
can be located near where the power is
used. The virtual lack of pollutants and low
carbon footprint of fuel cells, combined with
affordable economics and minimal space
needs, have led to significant fuel cell adoption by Korean utilities and independent
power producers. With high availability and
capacity factors, fuel cell power plants make
meaningful contributions to Renewable Portfolio Standard targets.

RESILIENT ENERGY
STRATEGIC MILITARY
INSTALLATION

FOR

FuelCell Energy has finalized a power purchase agreement with the Connecticut Municipal Electric Energy Cooperative (CMEEC)

“This project ensures our customer, the U.S.
Navy, of long-term cost effective power delivered on the Base to ensure power to critical infrastructure, and delivered cleanly,”
said Drew Rankin, Chief Executive Officer,
CMEEC. “The fuel cell plants will also be configured for grid-independent operation to
ensure resilient power for critical Navy infrastructure.”

“Our fuel cell solutions are compelling as their
predictable and clean power generation
profile meets resiliency and environmental
goals simultaneously,” said Chip Bottone.
“Additionally, this project is structured so that
the U.S. Navy enjoys the many benefits of
clean on-site power generation while continuing to work with its local and trusted utility
under a pay-as-power-is-produced model.”
Two SureSource 4000TM power plants with total output of 7.4 megawatts will be located
on the U.S. Submarine Base in Groton to supply an existing electrical substation. The fuel
cell plant is part of a multifaceted plan by
CMEEC to provide new power resources and
support the desire of the Department of
Defense to add resiliency and grid independence to key military installations.
www.fce.com
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RENEWABLE TRANSPORT FUEL FOR TOYOTA
FuelCell Energy is collaborating with Toyota
to provide renewable hydrogen which
Toyota will purchase for vehicle fuelling. The
hydrogen will be generated on-site from a
multimegawatt SureSource™ fuel cell power
plant located at the Port of Long Beach in
California. FuelCell Energy will install and operate the fuel cell power plant that will generate and supply 100% renewable hydrogen
for Toyota’s fuel cell electric vehicles and its
heavy duty fuel cell Class 8 Proof of Concept
Truck. The fuel cell plant will simultaneously
generate renewable power to be supplied to
the grid under the California Bioenergy Market Adjustment Tariff (BioMAT) program. This
fuel cell solution meets Toyota’s fuelling
needs affordably and sustainably, while supporting the advancement of California’s
hydrogen fuelling infrastructure and adhering
to the state’s mandate for utilizing lowcarbon and renewable sources.
Doug Murtha, Group Vice President – Strategic Planning, Toyota said: “Fuelling our Proof
of Concept Semi-Truck, as well as our Mirai
fuel cell electric vehicles with 100% renewable hydrogen from this stationary fuel cell
system is a major accomplishment, and a key
step in building a sustainable hydrogen ecosystem to help power Port operations. Toyota
is a company dedicated to advancing sustainability, and this project supports our ongoing efforts to both eliminate carbon emissions and accelerate the development and
adoption of emission-free fuel cell electric
vehicles.”

“This is an innovative and replicable global
model for building an affordable hydrogen
infrastructure to generate renewable transportation fuel that facilitates the wider adoption of fuel cell electric cars, trucks and
buses,” added Chip Bottone.
We are
pleased to provide Toyota with a flexible project structure that meets their needs both
sustainably and economically.”

CARBON NEGATIVE
INTENSITY
FuelCell Energy’s distributed hydrogen solution co-produces hydrogen and clean power
from methane based fuels such as renewable biogas. The methane is reformed to hydrogen using water and heat produced by
the fuel cell, resulting in clean hydrogen production without water consumption. In January 2016 the California Air Resources Board
(CARB) certified a prospective pathway for
hydrogen production with this technology
fuelled by biogas. CARB's team performed a
complete Life Cycle Analysis on the system
and determined that it has a negative carbon intensity, as the power and hydrogen
generation process is carbon-neutral due to
the use of renewable biogas and the fuel cell
waste heat is used to feed the internal
reformation reactions.
https://www.youtube.com/watch?
v=IYjS622zll8

The multi-megawatt SureSource Hydrogen™ plant
will be located at the Port
of Long Beach, generating renewable hydrogen
to fuel Toyota’s Mirai
vehicles as they arrive at
the port and its heavyduty fuel cell Class 8 Proof
of Concept Truck.
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FAIR AIR TRANSPORT FOR LOCAL
ECONOMIES
BUILDING CARS, BUSES AND
COMMERCIAL VEHICLES
It is important that technologies contribute to
the local economies which they serve. At
present large manufacturing facilities providing energy and transport are not versatile
enough to meet the requirements of the
local community. However, innovations in
materials, control technologies, energy
systems and manufacturing processes will
enable a profound change in the way that
cars, commercial vehicles and buses are produced.
The cost effective utilisation of
indigenous renewable energy will also
improve the environment as well as the
balance of payments in many countries.
At present, almost all modes of transport are
“parts crowded” as they are based on mechanical systems using the explosive characteristics of carbon fuels. This means thousands
of parts that wear and become economically unsustainable. They are often housed
on platforms that could be reused. This system frustrates the introduction of new technology and impacts on community resources
and economics. Accordingly, using transportation platforms that can be remanufactured
locally reduces the cost to the community.
Reducing the number of mechanical components reduces degradation and wear,
leading to higher reliability and lifetime.
Developments
with
new
materials,
advanced components and manufacturing
processes will enable communities to produce vehicles to meet their own requirements at or below world average per kWh
costs.
The Cygnus Atratus Trust (CAT) has been set
up to help communities to establish their own
facilities to remanufacture vehicles and install
the latest high performance drive trains.

This is based upon decades of work by scientists and engineers who have developed efficient zero emission fuel cells powered by energy from household, industrial, agricultural or
forestry waste. The Direct Ethanol Fuel Cell
(DEFC™) is liquid fuelled and is ideally suited
for transport applications. It may equally be
utilized to provide electricity and heat inside
buildings as it has no emissions apart from
pure water.

RE-MANUFACTURED
VEHICLES
There is a large number of redundant vehicles available and refurbishment of systems is
inherently cheaper than new production.
Advanced manufacturing techniques and
materials will provide better financial stability
for local producers than costly mass
manufacturing.
Close consideration has been given to cost
reduction and supportable supply. In the
case of the fuel cells and batteries, materials
used are not exotic but are commonly available as commodities, with the advantage of
low cost and secure supplies. New manufacturing techniques, such as 3D production,
allow the use of well-known and simple production machinery, thus reducing skill levels
and cost. The fuel cells and batteries are 95%
recyclable into the same product and 80%
refurbishable, providing added value across
their lifetime.
Investment in skills will provide lower costs and
more advanced applications of fundamental
manufacturing and assembly systems. The
goal is to reduce the existing costs of basic
transport for the local community by at least
50%.
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CONTROL TECHNOLOGIES

ELECTROCHEMISTRY

The increased sophistication and lowering
costs of control technologies brings huge
benefits to the remanufacturing and operational value of transportation platforms.
Telematics and internal wireless systems provide unlimited scope to change the way
transportation is operated.
The objective
with electronic control systems is to reduce
mechanical functions and part numbers, improve data acquisition and control and provide secure systems. This will enable low cost
remanufacture without replacing the entire
existing system and greatly reduce component and labour costs.

Cygnus Atratus is developing a novel nonnoble metal catalyst for the cathode, which
will greatly reduce the cost of the fuel cells.

Vehicles should have a top speed of 130km/
hour. Monitoring of speed to suit driving conditions is programmed and instructed from a
central hub. Short range radar will provide
constant data supporting anti collision and
safety controls. Control systems operate ancillary services such as lights, indicators, windshield wipers, displays, locking and ignition
functions. This innovative technology uses a
low-power low-cost COTS miniaturised transmitter and receiver, which makes the system
very safe.

The electrolyte, potassium hydroxide (KOH), is
a caustic material which is handled carefully.
Carbon dioxide must be scrubbed from the
input air and hydrogen. This is not a difficult
procedure and has a low impact on the operations of the fuel cell potential system
losses or the cost. Scrubbing of CO2 also attracts carbon credits when the gas is sequestered. The CO2 may be used directly from
the scrubber, particularly in the agricultural
sector.
Conventional power stations require the use
of water, but during the electrochemical
process water is extracted from the ambient
atmosphere so that the system provides approximately 6 litres of potable water for each
kilowatt hour of electricity generated,
depending upon air moisture.

The overall electrochemistry of a DEFCTM fuel cell is highly efficient. The electrode reactions in
an alkaline medium are inherently faster than the corresponding reactions in acid-based fuel
cells. The advantages of the DEFC™ are:
zero CO2, NOx, SOx or Particulates
70º to 90ºC operating temp
60-70% electrical efficiency
30% thermal capacity
95% recyclable
80% refurbish able
low maintenance
quick start
modular
low noise
low vibration
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MATERIALS SCIENCE
Cygnus Atratus technology is based upon
successful development of materials science,
enabling significant advances in catalyst
supports, framing and conductive bipolar
plate materials. Improved substrate performance allows a shift from platinum catalysts to
low cost catalysts, making fuel cells that
meet all performance and economic
requirements.
Frame technology allows for refurbishment of
the fuel cells. No insoluble glues or permanent adhesives are used in the construction
of the stack, allowing complete deconstruction and reuse of parts. Those parts
that cannot be refurbished are recyclable
into the same product many times over, so
that new materials will generally only be required for increased volume production.

BALANCE OF PLANT
The balance of plant operating systems are
designed for ease of production, maintenance and economy. Production facilities
require basic electric, thermal, fluid and mechanical engineering and testing equipment.
Parts and materials for the operating systems,
housings and installation are easily sourced
from local commodity and parts suppliers.

ETHANOL FUEL
With local partners or on its own initiative,
CAT will support local ethanol production using renewable organic feed-stocks, including
municipal, industrial, commercial and agricultural waste. Solar panels may be more
valuable for domestic use and energy
smoothing. The Gasified Anaerobic Digester
(GAD™)operates onsite. It recycles waste,
including plastics, which would otherwise go
to landfill or be burnt. It leaves valuable byproducts.
Local communities will be encouraged to
produce their own processed fuels to ensure
control of operational economics does not

pass solely to the ethanol producers or
distributors.
Local production of ethanol is economically
feasible using organic waste and cellulose
left from methane production. The chemistry
is relatively straight-forward and the production facilities are inexpensive to construct
and operate. At present, the base price for
ethanol is approximately $700/ton, while
gasoline is $570/ton. The production of ethanol locally may prove cheaper as it requires
no feedstock transportation and accordingly
there will be a significant reduction in
production cost.
Ethanol can be produced onsite from available waste, so it can be utilized in the Remote Off-Grid Energy Reactor (ROGER) to
provide power during emergencies which
may be caused by wars or extreme weather
events. The ROGER system is available in a
container which trasports the complete
DEFC™ fuel cells and the GAD™ energy production equipment. The ethanol can be
stored and transported in any existing liquid
fuel infrastructure so it can be immediately
available where required.

COLLABORATIVE
MANUFACTURING TRUST
ENTERPRISES (CMTE)
The key element in the development of the
fabrication and distribution of efficient, clean
energy transport is the Collaborative Manufacturing Trust Enterprise (CMTE).
The CMTE is an entrepreneurial, regional entity, contracted with the Cygnus Atratus Trust
(CAT) to fabricate transport systems, providing solutions for the communities they serve.
The CMTE has territorial rights to fabricate
and market transport systems granted by
CAT. CAT will supply the CMTE with technology, proprietary materials, expertise and
equipment. It will also assist with formation,
training, managerial, technical and market
support.
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CAT has designed the fuel cell and stack
components, acquired advanced electronics and programming and electric motors
technology that are easily assembled and
maintained. Initial parts manufacturing will
be undertaken by CAT on behalf of the
CMTE. Following the reaching of free positive
cash flow, the CMTE will undertake progressively greater manufacturing of parts.
The CMTE will assemble or install fuel cell
stacks, operating systems, mechanical parts,
electronic control systems, telematics and
radar. CMTEs must conform to local licensing
requirements, but as the products are remanufactured, the standards are by and
large already met. Each stack is embedded
with a performance monitoring, security and
tracking device. The CAT will continue its development work and constantly make available advances with the technology.
Thirty percent CMTE equity will be assigned to
CAT as the technology supply partner. Fortyfive percent of CMTE equity will be assigned
to the management or private equity funders
wishing to participate in the collaboration.
The remaining twenty-five percent CMTE equity can be retained in trust for distribution of
profits to the customers of the CMTE service,
as rebates or dividends or for community
owned transportation systems or used to secure investment through CAT rotating funds.

AROUND THE WORLD TRIP
Key to launching the technology for CMTEs
will be an around the world trip by prototype
vehicles. The trip will be designed to cross
developing countries as well as advanced
economies. Emphasis will be on the African
continent, Latin and Central America, South
East Asia and Island nations.
The principle will be to demonstrate the first
fuel cell vehicle to circumnavigate the world.
Vehicles will be constructed at given locations by founders of CMTEs. CMTEs will be recruited by agencies such as the United Nations, national funding agencies, NGO’s, the
Commonwealth Office and other relevant
agencies.

The journey will be funded by contributing
partners and private individuals. Contributing
partners will include ethanol producers, supermarkets, manufacturers and individual
sponsors.
At each new country visited, one vehicle will
be assembled from pre-shipped parts. The
cost is anticipated at €30,000 each and will
remain in the community to support the
nominated CMTE founders with a kick-start
for their enterprise. It is anticipated that 20
such vehicles will be built in 20 different
companies.
The vehicle chosen is based on the Citroen
2CV chassis and suspension due to its light
weight, robust quality and simplicity. The
body will be a version of the four door sedan
(2CV) and an all terrain “jeep” type (Mehari)
vehicle. The 2CV was chosen as all parts are
readily available and low cost. Additionally
the chassis and suspension are designed for
rough roads and simple maintenance. Both
models are of a simple construction and regarded as traditional specialist types. Both
vehicles are out of production, albeit a large
number are still on the roads of Europe, attesting to their robust character, ease of
parts acquisition and simple maintenance.

CHANGING TO
FREE ENERGY

EMISSION

As the world changes from combustion to
clean efficient electro-chemical energy
conversion, new companies are being set up
to bring to market the best results of decades
of development work. Fair Air Limited is working with London taxicabs to start the transition to zero emission taxis. They will utilise
ethanol which is a liquid fuel and is ideal for
transport.
The Direct Ethanol Fuel Cell (DEFC™) powered vehicles will enable a better quality of
life for those living in polluted cities, or for the
millions already suffering from the early
effects of climate change.
www.fairair.london
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ITM POWER LEADING THE TRANSITION
TO HYDROGEN AND FUEL CELLS
FIRST HYDROGEN BUS
ROUTE IN FRANCE
François Bayrou, President of the community
of Pau Béarn Pyrénées, made a public announcement about the creation of a “zero
emission” bus route. For the first time in
France, hydrogen will be used to power public transport. Fuelled by hydrogen from renewable sources, eight buses from the Rapid
Bus Transit Service will be operating on the
streets of Pau within two years, as part of a
contract between Syndicat Mixte de Transports Urbains, Engie, Van Hool and ITM
Power.
Renewable energy will be stored in the form
of pressurized hydrogen and electricity will
be produced on board the vehicle by a fuel
cell, which does not emit any greenhouse
gases or atmospheric pollutants, only water
vapour. The buses will form an artery of the
new transportation network designed by the
City within its urban redevelopment project
aimed at improving the perception and use
of public spaces in a sustainable way.

The hydrogen fuel cell buses have considerable advantages, with a long driving range
of 350 kms and rapid recharging in10 minutes. Amid the various zero-emission bus
technology options, fuel cells provide the
highest level of operational flexibility and productivity for a bus operator. The Rapid Bus
Transit Service gives an excellent experience
for the traveller, ensuring comfort, safety,
availability, information, high frequency with
short waiting time and a predominantly dedicated bus lane. The Rapid Bus Transit Service
is an effective alternative to the introduction
of rail mode transport, such as the tramway.
This bus project is part of a policy for sustainable mobility and preservation of the living
environment for Pau’s inhabitants. It is the
core of a new mobility, which will provide an
enhanced and sustainable quality of life, increasing economic and residential attractiveness. The buses will be designed and
manufactured by Van Hool, who are the
European manufacturers with the most expertise in hydrogen mobility, with more than
50 fuel cell hydrogen buses already in
operation.

Engie’s GNVERT
subsidiary,
which is responsible
for
the distribution
of alternative
fuels, will take
charge of the
construction
and operation
of the hydrogen refuelling
station for the
buses.
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The hydrogen will be produced on site by an
ITM Power PEM electrolyser powered by local
renewable electricity, thus ensuring completely decarbonised energy for propulsion.
With this flagship project, the Engie Group is
positioning itself as a key player in the energy
revolution. It is promoting green growth by
increasing the share of renewable energy in
the French energy mix, improving air quality
as well as contributing to the optimisation of
transport networks. This zero emission solution,
with no CO2 or other pollutants, such as fine
particles, nitrogen oxides, etc., demonstrates
the potential of making the transition to renewable energy, while offering the best service to Pau public transport users. Philippe
Van Deven, Managing Director of GNVERT
said: “This project demonstrates the technical and economic feasibility of green mobility, combining improvement of quality of life
in urban areas with the high level of service
expected from public transport.”

SHELL GENERATING
RENEWABLE HYDROGEN
Shell has announced a joint project with ITM
to install a 10MW electrolyser to produce hydrogen at the Wesseling refinery site within
the Rheinland Refinery Complex in Germany.
With a capacity of ten megawatts, this would
be the largest unit of its kind in Germany and
the world’s largest PEM (Polymer Electrolyte
Membrane) electrolyser.
This electrolyser technology is also suitable for
improving the stability of the electricity grid,
which has a growing share of intermittent renewable energy sources from solar and wind.
Today the refinery uses approximately
180,000 tons of hydrogen per year in their
various plants. The hydrogen is currently produced as a by-product of the refining process or through natural gas reforming. Hydrogen can also be produced by electrolysis
which uses electricity to split water into the
base components of hydrogen and oxygen.
Electrolysis using low-cost renewable electricity could be a key technology for potential
CO2 free hydrogen production in the Shell
Rheinland Refinery.

“The envisaged hydrogen electrolysis would
be a step into the future – opening the door
to many new development options,” said Dr.
Thomas Zengerly, the General Manager for
the Shell Rheinland Refinery. The hydrogen
produced could be integrated into the refinery processes. The location will also allow the
refinery to later expand its facilities to supply
hydrogen to potential new customers outside
the refinery. “Hydrogen is a promising technology, even beyond direct use as a cleaner
fuel for transport. In the future, it is also expected to play a key role in integrating energy storage and power grid balancing, thus
enabling a reliable and growing share of renewables in the energy system,” added Brian
Davis, Vice President of Integrated Energy
Solutions at Shell.
In transport, hydrogen is one of the fuels that
can reduce CO2 emissions and improve air
quality at the same time. Shell is taking part in
various initiatives to encourage the adoption
of hydrogen as a transport fuel. In Germany,
they are working with the government and
industry partners in a cross-sector joint
venture called H2 Mobility Germany, which
supports the development of a nationwide
expansion of hydrogen refuelling stations.
Outside Germany, Shell already has hydrogen stations in the UK and California.

20 TONNE/DAY HYDROGEN
REFUELLING STATION
DESIGNS FOR LAS VEGAS
ITM Power launched a series of large-scale
refuelling station designs at Hydrogen + Fuel
Cells North America, part of the SolarPower
International Conference in Las Vegas. The
large-scale refuelling station designs are
based around electrolyser configurations of
up to 50MW in size with the capability to produce up to 20 tonnes of hydrogen per day.
This is in response to industry demand for larger scale industrial installations for refuelling
heavy logistics vehicles, such as road haulage vehicles, ships and trains.
In addition,
governments are also focusing on these areas in the drive to reduce harmful emissions.
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ITM Power CEO, Dr. Graham Cooley, said:
“These new refuelling station designs are
being launched in response to a dramatic
increase in the number of enquiries for refuelling heavy logistics vehicles at large scale as
the viability of hydrogen power continues to
gather scale and momentum across a growing number of industrial applications. ITM
Power is in a prime position to support these
important transportation sectors as they plan
their transition to a greener vehicle fleet to
reduce emissions. Air quality and fossil fuel
emissions are now a high priority for governments worldwide.”

worldwide according to the International
Maritime Organization. Shipping is also responsible for 15% of global NOx emissions,
and 3% of CO2 emissions, which are
expected to increase considerably in the
next 30 years. In rail transport, diesel engines
in enclosed railway stations pose a risk to
passengers and workers, according to an
independent study by the University of
Cambridge. Particulate matter (PM 2.5), sulphur dioxide (SO2) and nitrogen dioxide (NO2)
concentrations were also found to be much
higher than on a busy nearby road.

UK HYDROGEN FOR
TRANSPORT PROGRAMME
The UK Government’s Hydrogen for Transport
Programme will provide up to £23m to increase the uptake of hydrogen fuel cell vehicles and grow the UK hydrogen refuelling infrastructure.

Diesel vehicles produce large amounts of
smog-forming nitrogen oxide and particulate
matter. Diesel emissions in the logistics industry cause more than US$20 billion in health
impacts each year, according to the American Lung Association. Transport emissions are
expected to double by 2050 according to
the Organization for Economic Cooperation
and Development (OECD).
In California, the freight system is the single
largest contributor of diesel particulate matter and smog forming nitrogen-oxide emissions. The Los Angeles basin has the nation’s
highest ozone pollution. At the ports of Los
Angeles and Long Beach, up to $14 billion
will be spent under a new clean-air plan to
eliminate diesel vehicles and loading equipment by 2035 with zero and near-zeroemission technology.
In shipping, large ocean-going ships tend to
use bunker fuel that can contain up to 3,500
times more sulphur than the diesel used to
fuel passenger cars. Shipping now accounts
for 13% of annual sulphur oxide emissions

Dr Graham Cooley, said: “The Hydrogen for
Transport Programme is a further demonstration of the UK Government’s commitment to
developing a hydrogen infrastructure in the
UK as part of its target to eliminate diesel and
petrol from UK roads by 2040. We welcome
this initiative but note the huge disparity between the funding for hydrogen infrastructure
and the charging infrastructure for battery
electric vehicles.”

The new Hydrogen for Transport Programme
was launched by the Office for Low Emission
Vehicles (OLEV) and will provide funding via
an open competition for hydrogen refuelling
stations and hydrogen fuel cell vehicles.
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This will enable future expansion of both
network and individual stations and, where
possible, additional applications that require
hydrogen, such as stationary applications. It
will also develop the case for expansion of
the hydrogen infrastructure through links to
trains or ferries, or to renewable hydrogen
sources.

WORLD’S
FIRST
TIDALPOWERED HYDROGEN
The European Marine Energy Centre has produced hydrogen gas using electricity generated from their tidal energy site at the Fall of
Warness, Eday, Orkney. This is the first time
that hydrogen has been created from tidal
energy anywhere in the world. It demonstrates the potential for a clean replacement
for polluting fuels. Scotrenewables’ and
Tocardo’s turbines feed power into an
onshore electrolyser supplied by ITM Power.
The electrolyser uses the electricity to split
water (H2O) into its component parts – hydrogen (H2) and oxygen (O2).

straints in the Orkney Islands by enabling the
storage of excess tidal power generated and
using that electricity to produce hydrogen.
The project also adds to our growing understanding of the potential role of hydrogen in
Scotland’s future energy system.”
Neil Kermode, Managing Director of the
European Marine Energy Centre, said: “The
electrolyser was set up to pilot the production of hydrogen fuel from tidal energy.
Whilst the initial driver behind buying an electrolyser was to provide a storage solution to
circumvent local grid constraints, the purchase has sparked off other pioneering projects around Orkney looking to use hydrogen
in various means. So we’re now looking towards the development of a hydrogen economy in Orkney. One of the most promising
uses of hydrogen is as a fuel for transport as it
emits no carbon when it is consumed and,
providing it’s generated by clean renewable
energy sources, it becomes a carbon neutral
fuel source. Therefore, we could see green
hydrogen, over time, replace polluting fuels
in our cars, vans and ferries.”

The electrolyser
is housed in a
standard 20 ft
by 10 ft ISO
container with
hydrogen
generating
capacity up to
220kg/24hours

One of the projects that will be using the
electrolyser is the Surf ‘n’ Turf Project which
already obtains power from a 900kW Enercon wind turbine owned by the Eday community. The hydrogen will be transported to
Kirkwall, where a fuel cell installed on the pier
will convert the hydrogen back into electricity for use as auxiliary power for ferries when
tied up overnight. The project is also developing a training programme with a view to
green hydrogen eventually being used as a
fuel source on the inter-island ferries.

The 0.5MW polymer electrolyte membrane
(PEM) electrolyser, comes with integrated
compression and up to 500kg of hydrogen
storage. The investment in hydrogen production capability has been made possible by
funding of £3 million from the Scottish Government, made available through Highlands
and Islands Enterprise. Scottish Minister for
Business, Innovation and Energy, Paul Wheelhouse, said: “The Scottish Government is
pleased to be supporting this innovative project which will help to overcome grid con-

Bryan Rendall, Director of Brian J Rendall
Electrical Ltd said: “We are looking forward
to seeing more and more hydrogen infrastructure in Orkney to complement the renewable energy electrical infrastructure we
have built over the last 18 years. We are delighted to have worked with so many of the
project partners including Eday Renewable
Energy, the European Marine Energy Centre,
ITM Power and Community Energy Scotland
and to have had so much support from the
people on Eday.” www.itm-power.com
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CALLS FOR GLOBAL ACTION AGAINST
CLIMATE CHANGE
UK COMMITTEE ON CLIMATE
CHANGE REPORT
The UK Government’s advisory body, the
Climate Change Committee (CCC), has
issued a new report entitled An Independent
Assessment of the UK’s Clean Growth
Strategy. The Government has made a
strong commitment to achieving the UK’s
climate targets. Their Clean Growth Strategy
sets out some ambitious new proposals, but
policy to deliver those aspirations has not
been worked up. The Government is planning to upgrade as many buildings as possible, phase out the sale of new conventional
petrol and diesel cars and vans by 2040 and
increase low carbon power generation.
Total UK greenhouse gas emissions in 2016
were approximately 466 million tonnes carbon dioxide equivalent (MtC02e), which
were derived from the following sources: 26%
industry; 21% power ; 19% buildings; 4%
waste ; 10% agriculture; and 24% transport (of
which cars 14%, vans and HGVs 8% and
buses and rail 1% each).
Plans to meet the fourth carbon budget
(2023 – 2027) and the fifth (2028-2032) are so
far insufficient. Even if these deliver in full
there are gaps of around 10 – 65MtC02e in
meeting them both.
Between 1990 and 2016 emissions have reduced in each sector. Power generation
emissions went down from 200MtC02e to a
provisional figure of 80MtC02e. Future reductions rely upon new nuclear build and imports
as well as UK renewables. £557 million of the
£730 million budget for low carbon electricity
generation was unspent in 2017 auctions and
is being made available for further auctions
to cover renewable electricity, bioenergy
and other fuel switching.

Transport emissions have increased over the
past three years. The CCC recommends an
increase in support for ultra low emission vehicles (ULEVs) and a clear plan for the public
recharging infrastructure. There should also
be higher efficiency standards for conventional vehicles. The CCC scenario assumes
that an increase in public transport, walking
and cycling will lead to a 5% reduction in car
mileage by 2020. The Clean Growth Strategy
assumes that walking and cycling will be the
natural choice for short journeys by 2040.
Energy efficiency has contributed to reductions in CO2 emissions from industry and funding for the industrial heat recovery scheme
starts in 2018. The Government should not
plan to meet the 2050 target without Carbon
Capture and Storage (CCS) and Carbon
Capture Use and Storage (CCUS).
The
Clean Growth Strategy commits only
£100million to CCUS although the previous
commitment to CCC was for £1billion. Decarbonisation of heavy industry relies heavily
on CCS. It will be necessary to utilise CCUS if
hydrogen is obtained from natural gas.

COMPETITION IS NEEDED
Fuel Cell Power points out that competition is
needed from British industry. Our engineers
have been working for decades to provide
zero emission energy to power transport and
provide combined heat and power (CHP) in
buildings. There is no Government support
unless they have the backing of existing energy suppliers and manufacturers, who themselves do not want competitors to enter their
markets. www.theccc.org
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CHU OPENS
ELECTRO- SCIENTISTS COUNTING THE
CHEMICAL SOCIETY
TRUE COST OF CLIMATE
MEETING IN FUEL CELL CAR CHANGE
The California Fuel Cell Partnership announced that the Nobel laureate and former
Energy Secretary, Steven Chu, was driven in
one of the world's first commercially available fuel cell electric cars to the 232nd ECS
meeting for his keynote speech. This was particularly fitting because electrochemistry was
at the heart of enabling this technology. Researchers have made great strides, reducing
platinum content and improving electrode
performance, achieving dramatic cost reductions and durability improvements, eventually enabling industry to commercialize fuel
cell technology.
Steven Chu spoke of exciting advances in the carbon-free production of hydrogen and CO from electrochemical reduction of CO2 to H2 and CO the first
step to the production of liquid fuels.
Professor Steven Chu showed his commitment to changing from combustion to electrochemical energy conversion when he
arrived in the fuel cell car. www.cafcp.org

About 500 scientists from 67 countries
attended a meeting of the Potsdam Institute
for Climate Impact Research (PIK), which was
addressed by Patricia Espinosa, Executive
Secretary of the United Nations Framework
Convention on Climate Change (UNFCC).
Thomas Rachel, Parliamentary State Secretary of the German Federal Ministry of Education and Research stressed that today some
political forces are trying to distort or deny
science. “Those who ignore the science will
fail in the long term – only those who face
the facts will be successful,” he said.
“Climate change is risk number one,” added
Klaus von Klitzing, Nobel Laureate for Physics,
praising the participants at the conference
for their relentless work. He contributed to the
appeal by 79 Nobel Laureates that helped to
make the historical Paris climate summit a
success. He quoted the first man on the
moon, astronaut Neil Armstrong, who said
that seen from outer space, Earth looks fragile. “Maybe all politicians should be shot to
the moon before taking office," von Klitzing
said jokingly.
Leena Srivastava from The Energy and Resource Institute in India said: “Energy is at the
centre of the sustainability challenge. The
ambitious renewables target in India brought
down prices of solar and wind power below
prices of power from coal. Yet, even if greenhouse gas emissions are limited, huge adaptation efforts are needed to enable sustainable development.”
PIK’s Director, Hans Joachim Schellnhuber,
said that the results of this meeting now
would become a major influence on the
forthcoming reports from the International
Panel on Climate Change (IPCC), and he felt
sure that they would contribute to saving the
world.
www.pik-potsdam.de
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EQUINEX INSTALLING 37 MEGAWATTS
OF BLOOM ENERGY FUEL CELLS AT
DATA CENTRES
Equinex Inc. the global interconnection and
data center company, has signed a 15-year
Power Purchase Agreement between a subsidiary of Southern Company and Equinix in
which Bloom Energy fuel cells will be installed
at 12 International Business Exchange data
centers in the U.S. The project will provide a
total capacity of more than 37 megawatts of
power with a phased installation from late
2017 through 2019.
The new project will install fuel cells at seven
Equinix data centers in the Silicon Valley,
three in the New York area and two in the Los
Angeles area. It builds on the pilot program
at Equinix’s Silicon Valley data center that
began in 2015. This investment is a key milestone in Equinix’s corporate sustainability program, which focuses on making a positive
impact on the company’s employees, the
communities in which it operates and the
environment. The project is financed through
Southern Company and reflects a strategic
partnership between Bloom Energy and
Southern Company to support on-site fuel
cell solutions.
Once installed and operational, the Equinix
fuel cell project will operate at world leading
efficiency, supplying power that is 20-45 percent cleaner than the equivalent utility provided natural gas powered generation. Over
the lifetime of the project, this will avoid
660,000 tons of carbon emissions and save 87
billion gallons of water that would have been
used by natural gas or coal-fired utility generation.
In addition to the significant sustainability impact, the project provides 24 x 7 always-on,
highly reliable power, optimally matched to
the operational requirements of the data
center. This project will relieve the day-today stress on local utility providers, helping to

delay new utility generation and providing
electricity directly where it is needed.
Equinix has a long-term goal of using 100 percent clean and renewable energy. As of
2016, Equinix had achieved 56 percent renewable energy coverage worldwide. In
addition to these fuel cell initiatives, Equinix is
also engaged in Power Purchase Agreements for wind energy from Oklahoma and
Texas, providing a total of 225 megawatts of
capacity.
Bloom Energy fuel cells use a proprietary solid
oxide technology to generate electricity
through a clean electrochemical process
using air and fuel and resulting in only water
and a small amount of carbon dioxide as byproducts. SOx (sulfur oxides), NOx (nitrogen
oxides) and other harmful smog-forming particulate emissions are virtually eliminated with
the use of Bloom Energy fuel cells.
Karl Strohmeyer, President Equinix said: “As
Equinix data centers, and the interconnection they facilitate, become increasingly critical to the infrastructure of our digital world,
this fuel cell expansion is one step in lessening
the overall impact of the digital economy on
the planet. It enables us to serve our customers with the highest levels of performance
while assisting their efforts to make their
supply chain clean and efficient.”
Tom Fanning, Chairman, President and CEO,
Southern Company added: “Our strategic
partnership with Bloom Energy was established to deliver greater value for customers
by providing innovative energy solutions
directly on the customer premises. This
project with Equinix further demonstrates that
this approach is meeting the smart energy
demands of today’s leading companies.”
www.bloom-energy.com
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RIVERSIMPLE LAUNCHES TRIAL OF
HYDROGEN POWERED RASA

The
Welsh
hydrogen
car
company
Riversimple is recruiting 100 test drivers to take
part in the first trial of its kind in the UK. The
12 month beta-trial of its hydrogen fuel cell
powered electric Rasa, is launching around
Abergavenny in Wales, complete with hydrogen refuelling point. The ground-breaking trial
will enable drivers to directly influence the
final design of the car and the service, which
will be offered on a subscription basis - similar
to a mobile phone contract. Testers will be
able to drive the two-seater eco-car for 1-3
months, as part of a unique initiative with
Monmouthshire County Council.
The Rasa
has a maximum speed of 60mph, so it is not
designed for long distance motorway travel.
It’s licensed to be on the road, but not finalised for production. The test is partly funded
by a €2m grant from the European Union and
from a crowdfunding round earlier this year,
which exceeded its £1m target.

“Our zero-emission cars offer the joy of
driving, but with none of the hassle of ownership depreciation, dirty taxes and servicing
extras. Our aim is to produce a car which is
available to the many, not just the well-off
and feedback from the trial will help to
ensure we achieve this.”

Riversimple is the world’s only independent
hydrogen car company and is currently the
only business of its kind to adopt a circular
business model, reducing waste and recycling parts wherever possible. It will offer the
Rasa on a service contract – with customers
paying a monthly direct debit, with a fixed
cost and mileage charge. Riversimple will
pay for hydrogen, insurance and all maintenance, including tyres, representing good
value as the car ages.

Over the next 20 years, Riversimple plans to
build a distributed network of compact and
efficient manufacturing plants that will regenerate communities and create jobs. The Rasa
is currently believed to be the greenest car
designed for ordinary road use and emits just
water. It is the culmination of 15 years of research and development by a team that
includes ex-F1 and aerospace engineers and
was launched in spring 2016 to huge
acclaim. It is powered by a small hydrogen
fuel cell, as well as energy recaptured from
braking.
www.riversimple.com

Riversimple

Director

Fiona

Spowers

said

The company is planning to install a hydrogen refuelling point in one of the main car
parks in Abergavenny. Refuelling is simple,
with a self–service pump and takes less than
five minutes. Drivers attach a hose to the car
and press a button to fill the tank with 1.6kgs
of hydrogen which will be enough to power
the fuel cell for 300 miles. Recruitment of the
beta-testers marks the start of the company’s
ambitious plans to kick-start hydrogen
infrastructure in the UK by developing a
community of users around a single
hydrogen refuelling station.
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CERES POWER’S STEELCELL® WINS
‘INNOVATIVE PRODUCT OF THE YEAR
AWARD’
Ceres Power was awarded the “Innovative
Product of the Year” award for its SteelCell® technology platform at the IChemE
Global Awards 2017. The IChemE Global
Awards, now in its 23rd year, is recognised as
the world’s most prestigious chemical engineering award and celebrates excellence,
innovation and achievement in the chemical, process and biochemical industries.
Ceres Power was recognised for its innovative solid oxide fuel cell (SOFC) technology
that enables highly efficient electrochemical
electricity generation from readily available
fuels including natural gas, as well as future
fuels such as hydrogen and biogas. The
IChemE Awards said that the SteelCell® had
‘the potential to be truly disruptive by offering a cost-effective, robust and scalable solution to increased power demand, whilst significantly reducing carbon emissions at the
same time’. Ceres Power’s SteelCell® was
chosen for this award over eight other shortlisted finalists. Overall the awards attracted
140 entries from 21 countries around the
world.
Mark Selby, Chief Technical Officer of Ceres
Power, said: “Ceres Power is excited to be
awarded the Innovative Product of the Year
Award at the IChemE Global Awards. The
company has achieved dramatic improvements in the performance of its technology
over the past five years, tripling the power
output and nearly doubling the electrical
efficiency of the SteelCell® from 35 to 60%
and it is great to have this progress
recognised.”

SUCCESSFUL FIELD TRIALS
Ceres Power has completed a successful
year long trial using SteelCell® enabled
home power systems, as part of an EU-wide
trial led by ene.field. The trials show Ceres’

technology offers a reliable, deliverable
potential
answer
to
the
looming
gap between energy demand and supply.
Residential prototypes of the technology
were successfully trialled in five family homes
for a year in London and the South East. The
fuel cells enable end-users to generate their
own power and heat reliably, on site at
home or at work from the existing natural gas
grid. Ceres Power’s SteelCell® is also fuel flexible, running on natural gas today, but is also
hydrogen-ready if the gas grid is converted.
The trials illustrated that UK consumers could
expect savings of around £400 per year on
their energy bills. They save up to 2 tonnes of
CO2 per household, with near zero harmful
NOx and SOx emissions, the equivalent of
taking a diesel car off the road for a
year. They could export enough surplus
power to charge a typical Electric Vehicle
(EV). Additional annual savings of over £1000
would be achieved if the technology gained
government support through the UK’s current
Feed-in Tariff.
The National Grid’s own recent Energy
Scenarios1 report predicted the number of
EVs could reach 9 million by 2030, up from
90,000 today. As a result peak demand could
be 8 gigawatt (GW) higher in 2030. Decentralised energy generation offered by Ceres’
SteelCell® technology, is critical to meeting
future energy needs as the centralised grid
comes under increasing pressure. With fossilfuel power stations in the process of being
phased out and with the accelerating
deployment of renewables the emerging
transitional energy system will struggle to deliver against global energy demand. Ceres is
already working with global OEMs, including
Honda, Nissan and Cummins, to embed the
SteelCell® technology into power systems for
homes and businesses, as well as data
centres and EVs.
www.cerespower.com
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ALSTOM’S FIRST HYDROGEN FUEL
CELL TRAIN FOR LOWER SAXONY

The train of the future will be driven
with hydrogen, will run completely
emission-free and will start its first
passenger service in Lower Saxony.
It is called “Coradia iLint“ and is
built by rail manufacturer Alstom
for the Local Transport Authority of
Lower Saxony (LNVG).

A total of 14 hydrogen fuel cell trains will be
built to replace the diesel multiple units of the
transport authority from December 2021. This
will reduce the pollutant emission to zero. The
supply of hydrogen will be ensured by a filling
station provided by the Linde Group. The
Coradia iLint can cover up to 1,000 kilometres with one tank fill, and can reach a maximum speed of up to 140 km/h.

The managements of LNVG, Alstom and
Linde signed the contracts on the delivery of
the 14 fuel cell trains and their 30-year maintenance and energy supply in Wolfsburg.
Olaf Lies, Transport Minister of Lower Saxony,
handed over the official notice of funding to
the two LNVG chiefs Hans-Joachim Menn
and Klaus Hoffmeister.

Olaf Lies said: “From now
on there will be a real
alternative to diesel trains
in non-electrified rail transport. Hydrogen and fuel
cells
are
an
ideal
combination for climate
protection as well as for
the energy and transport
revolution. They allow the
storage of energy and
emission-free travelling on
rail.
Menn und Hoffmeister, whose transport authority organizes regional transport on rail between
the North Sea and the Harz Mountains, said during the contract signing: “Fuel cell technology
has good chances to prevail in Germany in the next 10 to 15 years, with diesel vehicles being
more and more forced out of the market“, as both outline the future of rail transport.
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Enak Ferlemann, Parliamentary State Secretary at the Federal Ministry of Transport
declared: “Emission-free, energy-efficient
and cost-effective – trains with fuel cell drive
are an environmentally friendly alternative to
diesel locomotives. Gian Luca Erbacci, Senior Vice President for Europe at Alstom, said:
“This day represents a real breakthrough in
rail transportation and a big step change towards a clean mobility system. For the first
time worldwide, a hydrogen-fuelled passenger regional train will replace diesel trains,
generating zero emissions with the same performance as a regular regional train and up
to 1,000 km autonomy. Alstom is very proud
to have developed its Coradia iLint train and
we are grateful to the German federal government and to the regional government of
Lower Saxony for their continuous support
and confidence in Alstom’s strong innovation
capabilities“.
The guarantee of a reliable and secure supply of energy is one of the prerequisites for a
successful use of fuel cell trains. The Linde
Group will provide the hydrogen supply for
the new fuel cell trains. The necessary investment costs will be estimated at around 10
million euros funded by the Federal Government. The hydrogen will be produced on site
by the electrolysis of electricity from wind energy.
Bernd Eulitz, Member of Executive
Board of Linde AG, emphasized: “The use of
hydrogen for rail vehicles is a milestone in the
application of fuel cells for emission-free
transport. This development will push the
establishment of a hydrogen society and will
create new solutions for the storage and
transport of energy.”

The Coradia ilint train can be seen in operation at: https://youtu.be/OF5xvYvPj3w
www.alstom.com

NEWS
SOUTHEAST ASIA
In a report in the Borneo Post from the International Energy Week symposium in Sarawak,
the Chief Minister for Sarawak, Datuk Abang
Johari, says that the tremendous demand for
energy gives impetus to the search for
greener sources.
Sarawak is looking at
hydrogen fuel cells, which are now seen to
have the greatest potential in transportation.
The Chief Minister’s vision runs parallel with
most countries in Southeast Asia who have
set renewable energy targets.
Sharbini Suhaili of Sarawak Energy said that
they are spearheading initiatives to build a
digital economy in tandem with a green
economy which includes hydrogen and fuel
cell applications, particularly for transportation and power storage. In many parts of
the world there are many players looking at
hydrogen and fuel cells and they aspire to
be ahead of the curve.
Energy Action Partners’ regional director for
Southeast Asia said that renewable energy is
very intermittent and the grid must be able to
integrate all the renewable sources.
www.theborneopost.com
www.iew.my

GERMAN GOVERNMENT
PLANS CLEAN VEHICLES IN
CITIES
Reuters reports that the German Environment
Minister, Barbara Hendricks, has sent a letter
to the EU Environment Commissioner
Karmenu Vella. German authorities face
legal action because of air quality problems
in many cities. In order to meet EU regulations
on emissions of nitrogen oxide and particulate matter, it is proposed to introduce low
emission zones, free public transport to reduce car use, extra incentives for electric
cars and technical retrofitting for existing
vehicles. They would test these measures out
in five cities before rolling out the most successful measures to all other cities affected.
www.reuters.com
24

ULEMCO FUEL CELL RANGE EXTENDER
FOR ELECTRIC VANS
ULEMCo, the Ultra Low Emission company
which is leading the use of hydrogenfuelled commercial vehicles in the UK, has
announced plans to offer a zero emission
fuel cell power module. This is designed to
work with one of the most popular electric
vans, extending the company’s portfolio of
practical commercial vehicle solutions.
The company has developed a fuel cell
based unit that will extend vehicle range
by supplying additional power to the standard Nissan e-NV200 van; particularly targeting the need from vehicle operators for
improved utility of electric vehicles when
fully loaded. With the combination of the
on-board hydrogen storage and fuel cell
module, the van will have a range of over
150 miles when laden, satisfying the range
requirements of most average daily
delivery operations for this size of van.
ULEMCo’s power module has been specifically engineered to provide additional
energy to the vehicle so that the operational practicality of the full electric vehicle
can be widened to cope with seasonal
range variation, working lifetime, and the

impact on range when fully loaded - all
things that currently limit the range of
duties an operator can target for existing
zero-emission commercial vehicles.
Using a 12kW fuel cell and 1.6 kg/day onboard hydrogen storage capability, the
van will have almost twice the range of the
standard e-NV200, measured to NEDC standards, without sacrificing load space
capacity. ULEMCo’s fuel cell RX power
module will be roof mounted, and provide
motive power via the battery to support the
drive load requirements for the base van.
This development is also important as the
fuel cell electric vehicle is specifically
targeted to be eligible under the Office for
Low Emission Vehicles (OLEV) support
scheme. The OLEV Hydrogen for Transport
Programme will provide up to £23m of new
grant funding until 2020 to support the
growth of hydrogen refuelling infrastructure, alongside the deployment of new
vehicles, via an open competition for both
hydrogen refuelling stations and hydrogen
fuel cell vehicles.
www.ulemco.com

ULEMCo’s
fuel
cell
range
extender
provides
zero emission
power
for
electric vans
making
urban
deliveries
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INTELLIGENT ENERGY POWERING
POLICE SCOOTERS, BUILDING SITES
AND UNMANNED AERIAL VEHICLES
MET TRIALS HYDROGEN
FUEL CELL SCOOTERS
The Metropolitan Police Service is helping to
reduce harmful emissions in London’s air by
launching a trial to test hydrogen powered
scooters. In line with the Mayor of London’s
work to tackle London’s toxic air, the Met’s
Fleet Services will trial seven Suzuki 'Burgman
Fuel Cell', zero emission hydrogen scooters as
part of their operational capability.
The trial will last for 18 months and will enable
them to assess their suitability for the various
roles the scooters could perform. On a
broader scale, it will help them to understand
where this clean technology could be
adopted across the fleet in the future.
The hydrogen fuel cell scooters will be used
by Police Community Support Officers. The
trial is being run at no cost to the Met, with
the loan of the vehicles from Suzuki Motor
Corporation. The maintenance and fuel costs
will be met by a collaborative project which

is being part-funded by Intelligent Energy, in
association with Suzuki GB and Cenex.
Commander Neil Jerome said: “Being the
UK’s largest police service we constantly
have vehicles on the roads and therefore it is
our aim to make our fleet as clean as we
can, whilst maintaining operational capability. We are thankful to Suzuki and our partners
and look forward with optimism about this
innovative and groundbreaking trial. Through
collaborative partnerships and innovative
testing such as this, we can gain real-life
experience of how we can progress our
ambition and create a cleaner fleet that will
benefit London and the service we provide.”
Suzuki GB Managing Director, Nobuo
Suyama, expressed his gratitude to the fleet
trial partners, saying: “Suzuki are honoured
to showcase the Burgman Fuel Cell and gain
valuable feedback from this important trial
with the Metropolitan Police. Operational
data from the trial will be used to support
Suzuki zero emission vehicle development
programmes.

The supply of the
scooters to the Met
has been made possible by the support of a
number of technology
partners;
including
Intelligent Energy Ltd,
with whom Suzuki has
jointly developed the
Fuel Cell unit for the
scooter.
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FUEL CELLS FOR THE
CONSTRUCTION INDUSTRY
Intelligent Energy has partnered with UK
based construction plant hire and sales company, Taylor Construction Plant Ltd (TCP) to
supply its air cooled fuel cell modules for
integration, testing and evaluation into
power products for the construction industry.
Applications include off grid site power,
power tools and equipment, welfare cabins
and general construction loads.
The two companies will work together on the
initial stages of integration and evaluation
with a view to collaborating further to produce higher volumes. The fuel cell powered
products will initially be targeted at the UK
construction industry, with the intention to
expand into other TCP markets. With 30 years
of experience in the fuel cell business, Intelligent Energy is well placed to commercialise
its technology and partnerships like this one
are a positive move towards the increased
manufacture and adoption of fuel cell
stacks.
TCP hires and sells lighting and power
products to the construction, rail and events
industries – sectors which have recently
come under fire for their high level of carbon
emissions and noise pollution. The company
has already developed a hydrogen fuel cell
mobile lighting tower and a CCTV unit which
has been embraced by these sectors. The
use of near silent, zero emission fuel cells to
power additional products could play a big
role in helping industries make the move towards clean energy.
Martin Bloom, Group CEO at Intelligent
Energy
said: “It is great to see the
construction industry adopting hydrogen
technologies and moving away from
traditional diesel products. Hydrogen fuel
cells are well placed for the industry and this
partnership is yet another example of how
we are commercialising our market-ready
technology.
The benefits of using our
technology are clear; clean, near silent operation and cost efficiency.”

Andrew Barker, Managing Director of TCP,
which is a member of Hydrogen London,
commented: “Our green solution systems are
fast expanding beyond our established lighting market, to off grid power solutions, where
liquid fuels and emission levels are closely
monitored for section 61 compliance. We
welcome end user input to overcome
specific challenges faced on construction
sites with increased environmental impact.”
The two companies will work together to
develop suitable fuel cell solutions based on
direct customer feedback.

JUPITER-H2
Intelligent Energy is entering into a partnership with US Unmanned Aerial Vehicle (UAV)
manufacturer FlightWave Aerospace. The
partnership will enable FlightWave to
integrate Intelligent Energy’s innovative lightweight 650W fuel cell power module into
their UAV product range within North
America. The first product from this partnership will be FlightWave’s ‘Jupiter-H2’, a multirotor, endurance UAV capable of flying for
up to two hours. The ‘Jupiter-H2’ UAV will be
powered by Intelligent Energy’s market leading, lightweight, air cooled fuel cell technology that has been purposely designed for
the UAV market. It offers significantly longer
flight times compared to traditional battery
power. Key benefits for the end user include
increased productivity and less downtime
owing to quick refuelling and increased payload capability. This means that the UAV
can fly longer, fly further and achieve more.
The lightweight 650W fuel cell module is
available now for order.
‘Jupiter-H2’ is becoming available worldwide, and the two companies will work together to market it. “We view the Jupiter-H2
as an innovative vehicle,” said Edmund
Cronin of Flightwave. “It’s particularly well
suited to use in cases requiring both long
flight time and stable manoeuvrability, in narrow indoor or outdoor spaces — for example,
in a very large but cramped warehouse.”
www.intelligent-energy.com
To see Intelligent Energy’s fuel cell UAV in
action visit: https://youtu.be/AHlrLU7kTys
www.FlightWave.Aero
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FLEXIBLE FUEL CELL VEHICLES
Microcab envisages
alternative car ownership models, such as
car clubs. Lightweight
vehicle platforms will
be re-manufactured.
User requirements will
be met with flexible,
zero emission power
trains.
www.microcab.co.uk

EVENTS

13th March 2018
14th International Conference on Hydrogen
and Fuel Cells. Hydrogen and Fuel Cells Gearing up for Commercialisation.
The Conference, Exhibition and Partnering
Event will be held in Birmingham, UK
www.climate-change-solutions.co.uk
23rd—27th April 2018
Group Exhibit Hydrogen + Fuel Cells
Hannover Fair, Germany. Includes Europe’s
largest hydrogen, fuel cells and battery
exhibition.
www.h2fc-fair.com

14th-15th May 2018
International Conference on Hydrogen and
Fuel Cells. Norwegian University of Science
and Technology, Norway
www.sintef.no/en/events/h2fc-workshop
25th – 28th June 2018
Fuel Cell, Science and Engineering will be part
of the Power and Energy Conference and
Exhibition, Charlotte, North Carolina, USA
www.asmeconferences.org
3rd - 6th July 2018
13th European SOFC and SOE Forum
Conference and exhibition.
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.org.uk
Fuel Cell Power provides information on the practical application of fuel cells.
It is produced by the family and friends of the late Dr F T Bacon OBE, FRS,
who dedicated his life to the development of fuel cell technology.
Information can be obtained from: Jean Aldous, Editor, Fuel Cell Power,
11 Coopersfield, Aspall Road, Debenham, Suffolk, IP14 6QE
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