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Who are we?
UK Hydrogen and Fuel Cell Specialists

Allowing our customers to benefit from our industry knowledge,
experience and diverse product portfolio.

What do we do?

- Design Solutions, including Fuelling
- Build Bespoke Systems :
- Globally Source & Distribute Fuel Cells B#

www.fuelcellsystems.co.uk
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How does FCSL add Value?

We understand the available products in the marketplace.

We can recommend suitable systems dependent upon

your power needs and available fuel types—

We can offer integration packages to:
- link up services
- supply monitoring equipment e
- achieve certification/regulatory requirements i

www.fuelcellsystems.co.uk
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farcEll  Avallable fuel cell systems

i

25W¢ 3.7MW
Multi Technology:
Hydrogen, Methanol, Propane, Biogas, Natural‘Gas

Low Temperature

A DMFC Direct Methanolg 75°C

A PEMc Proton Exchange Membrarge75°C
A AFC; Alkaline Fuel Cells80°C

High Temperature

A PAFQ; Phosphoric Acid200°C

A MCFQ: Molten Carbonate Fuel Cell600°C
A SOFQ Solid Oxide Fuel CellL000°C

www.fuelcellsystems.co.uk
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Matural Gas [s] o
TECHNOLOGY

PEM

AFC

MCFC

TYPE OF POWER

Portable

APPLICATION

Prime Power

Off-grid CCTV

Automotive

Small Computer Room Backup

Data Centre Backup
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S Available Products

RN

__________|owmc SOFC________Pem_______[PEM

Power < 100W 100W-500W 100W - 250W 1KW-4KW

Capital Cost / W £60/W £60/W £8 /W f6 /W

Typical use Low power Medium power Medium power Medium to high
application with long application with long application with power for short
runtime runtime short runtime time; back-up power

www.fuelcellsystems.co.uk
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A Methanol available in rugged canisters of various sizes (68 E E
A Canisters have UN codes for shipping and are IATA approved 2 L
A Plastic canisters can be recycled / disposed of after use

A Propane available in various cylinder sizes vl
A Global consumer network for cylinder return and refill —

Hydrogen available in various cylinder sizes and pressures
Global industrial network for cylinder return and refill

& b

www.fuelcellsystems.co.uk
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FUELCELL  Commercial Applications
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www.fuelcellsystems.co.uk
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Jc Larger Stationary Power

PalestraBuilding, Southwark
-£2.4M 200kW Combined Heat and Power (CHP) plant,
provides electricity, heat and cooling, and hot water to
the building.

- At times of peak energy use, the building generates a
guarter of its own power, rising to 100 per cent-p#ak.

i e - Cuts carbon emissions by up to 40 per cent and
breeam - . generates £90,000 cost savings per annum.

XX XK : G - Payback period of 10 years.

Transport
for London

"
y
y
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20 Fenchurch Street, EC3

- The Fuel Cell at 20 Fenchurch Street generates 300kW
of low carbon, low emissions electricity .
- The Fuel Cell is integrated into a Combined Cooling, ||
Heat & Power (CCHP) configuration to efficiently support 48 SSeg - £
0 KS 0 desderidl seiices

- Conservatively, the Fuel Cell will reduce the carbon
dioxideemissions of the building by at least 270 tonnes

per annum www.fuelcellsystems.co.uk
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DIMES Feasibility Study ==g=

Funded by
UK Government

This 12 month feasibility project investigated the tecksmnmercial benefits of integrating energy

Infrastructure with clean transport within the urban area of Bicester.

The conclusions were that fuel cell installations are more expensive than the incumbent technologies
but are still profitable for the appointeBESCainder a thirty year management concession. In addition,
the emissions for CO2, NCGBOxand particulates are much lower than the incumbent technologies.

/ Fuel cells represent an \
additional distributed heat
and power technology which
can considerably lower
emissions with a tolerable

increased spend.
U i 4
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Dala courlesy of Fuel Cell Energy Inc.
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This central section is
predominantly hydrogen fuel cell
technology. It encompasses the
fuel cell buses, cars and fork lifts
as well as smaller buildings.

The primary issue for these
applications is how to get the
hydrogen to the system.
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FUEL USED
Methanol
Hydrogen
Propane
Matural Gas

TECHNOLOGY
DMFC

PEM

SOFC

AFC

PAFC

MCFC

TYPE OF POWER
Stationary

Portable

Motive

APPLICATION

Standby Power

Prime Power

Off-grid telemetry

Off-grid CCTV

Portable Signage, Lighting
Automotive
Telecommunications Backup
Small Computer Room Backup
Large Computer Room Backup
Data Centre Backup

Prime Power (CHP)
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€ o Useable Hydrogen

For hydrogen to be useful as a fuel, it needs to be available
- at the righttime

- in the rightplace

- in the rightvolume

- at the rightpressure

- at the rightpurity

M@ @ emicee

o Edmmsemn

1 mole of H2

(a) Low pressure ~ (b) High pressure
‘l
www.fuelcellsystems.co.uk l


https://www.google.co.uk/imgres?imgurl=https%3A%2F%2Fi.kinja-img.com%2Fgawker-media%2Fimage%2Fupload%2Fs--xL10Cnzo--%2Fc_fit%2Cf_auto%2Cfl_progressive%2Cq_80%2Cw_320%2Fld7ely1swz0uk3drhwlj.jpg&imgrefurl=https%3A%2F%2Flifehacker.com%2Ftop-10-ways-to-find-the-best-place-to-live-1634031154&docid=Ba-Fez3yU87v6M&tbnid=a0Boz1bGFdlBkM%3A&vet=10ahUKEwjEgO6llpnkAhUQxYUKHUwAB6AQMwh_KAUwBQ..i&w=320&h=180&bih=655&biw=1366&q=place&ved=0ahUKEwjEgO6llpnkAhUQxYUKHUwAB6AQMwh_KAUwBQ&iact=mrc&uact=8

Useable Hydrogen
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For hydrogen to be useful as a fuel, it needs to be available

- at the righttime

- in the rightplace

- in the rightvolume ' |
- at the rightpressure e w p
3 22.4 dm®
\ at STP
é.—_
;’? >
1 mole of H,

@
HYOROGEN PURITY MONITOR

- at the rightpurity
g (e
“e  ew ‘
Al * 2 9 * 3339
g VEesuaryw
(a) Low pressure (b) High pressure

www.fuelcellsystems.co.uk
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L S Hydrogen Purity

GCdzSt / Stf 3IANIRSE¢ KecoNBR.PIWpuked G(GEeLIAOlIffeée FTAOD
The stages required to get to this purity are dependent upon the production method:

LIGHT
HYDR(:ﬁAHBON ELECIIH;ICIW
REFORMER -) H2
STEAM = Hzo—) ELECTROLYZER >0
2
J
SHIFT
CONVERTER ¢
J HEAT
PURIFICATION :
UNIT - C0: ll;{Ydl'Ogen productlgn
y water electrolysis

J
H2

Process diagram for hydrogen
production
from steam reforming
of hydrocarbons

www.fuelcellsystems.co.uk
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STORAGE

COMPRESSION

Buses, fork lift trucks and the dufalel vehicles tend to us850 bartanks.

ee %o
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Cars and scooters tend to ugé0 bartanks.

www.fuelcellsystems.co.uk



") FuEL CELL Hydrogen Dispensing

Imagine two balloons joined at the neck. One has plenty of gas in it. One has far less. If we could
let the gas passively equilibrate between the two balloons, they would end up the same pressure.

The process between a filling station and a car is similar to this. The station is a very large balloon,
with plenty of gas, at a good high pressure. The car tank is a much smaller balloon, with less
pressure in to start.

www.fuelcellsystems.co.uk
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() FUELCELL Hydrogen Refuelling

MILES 1 million
DRIVEN

AVAILABILITY
OF STATION

160,909

10-12  mins refuelling time

| 260 miles | ELUEIEEEEEE 100
| onafull tank ' TONNESOF CO2 SAVEO' '

- Dispensed
BUS

AVAILABILITY
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FUELcELL  Refuelling Product Spectrum

>

Full Static Station

Hydrogen
producing fully
>%+ installed station

g Mobile HR¢

Mini Hydrogen .
Dispenser w 60kg storage

50 miles compressio

- HyVan

HySerVE { QL. OLEV Truc
<\

Temporary HRS

o

Containerised
station with

Compact Mobile
HRS

22kg storage
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) 8ES™M Hydrogen Refuelling Truck s=ge==s

Funded by
<@ S . UK Government
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All aboard Britain’s first hydrogen train

By Tom Burridge
Transport comespondent, BBC News

@ 20 June 2019 f © 9w [ <« Share

Hydrogen trains: Are these the eco-friendly trains of the future?

Hydrogen-powered trains are arguably the greenest trains out there.

FUELCEL  HydroFLEXrain Fuelling

Fuel Cell Systems Ltd provides a range of mobile hydrogen
refuelling options for differing transport sectors.
HydroFLEJS currently utilising our mobile refuelling truck

to provide onsite fuelling.
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b Mini Hydrogen Dispenser
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