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— Hydrogen As a Road Fuel for Commercial Vehictes
— Cenex Overview

cenex
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Established in 2005 as a Centre of Excellence for low carbon and fuel cell technologies
specialised in low carbon vehicle and energy infrastructure

Extensive experience with electric, gas and hydrogen vehicle demonstration projects

Range of business case assessment tools and guidance for fleets

Operate through collaboration and partnership working
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Y Hydrogen projects
D Team members have longstanding experience in hydrogen and fuel cells
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ULEMCo, Arcola, ITM Power and Commercial Group) on demonstrator projects
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— Hydrogen As a Road Fuel for Commercial Vehictes
— Why is there a need for alternatively fuelled trucks?

Q: Why is there a perceived need for alternatively fuelled low emission
commercial vehicles?

A: Political and societal response to concerns over vehicle emissions
To what extent do you think each of the following is responsible for air pollution in London? (base TNS 1650)

Lorries & vans

Vehicles idling/in congestion

Private diesel cars

Private petrol cars

Coaches

Buses

Construction works (eg buildings, roads, rails, etc)
Business premises

Home hoilers

WA great deal A little Notatall W Don't know

Source: GLAIntelligence (data.london.gov.uk/dataset/clean-air-consultation-
july-2016)
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— Hydrogen As a Road Fuel for Commercial Vehictes
— Reasons to Adopt Low Emission

Vehicles

. TfL services

. Greener fleets
. Ultra Low

Near Zero
(2020 or 20257?)

@ Hybrid diesel double decker
Zero emission single decker
ﬁ Revisit age limit, all newly licensed
vehicles Near Zero from 2018
@ Revisit age limit, all newly licensed
vehicles Near Zero from 2018
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Norway to 'completely ban petrol
powered cars by 2025'

"What an amazingly awesome country, Elon Musk tweeted in response to the plan
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— Hydrogen As a Road Fuel for Commercial Vehictes
— Low Emission Technology Options, by Vehicle Type
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Battery Hybrid Plug-in Range ICE Hydrogen Dedicated Diesel & LPG Petrol Biodiesel Drop-in
Electric Electric Hybrid Extended LPG FuelCell/Range .\~ Dual Fuel Fuels
Electric Extender/Dual Fuel

Vehicle Classification Electric
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Under development
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— Hydrogen As a Road Fuel for Commercial Vehictes

— What is Hydrogen? «
! y J cenex

1 atomic number First and lightest element in the periodic table
H element symbol Not naturally occurring in the environment
Hydrogen element name Hydrogen molecules abundant Dmost notably in
1.008 atomic weight water (H,0) and hydrocarbons

Very light gas Dquickly disperses

Diverse Energy Sources Diverse Applications
el Flammable but clean burning
Natural Engines / Turbines
Gas

A
(2 Energy Storage
%

e, LIGNT density means needs to be stored under high
recovery&  pressure to obtain useful energy density

Refining

Renewable

Sources

(wind, solar,
biomass)

Hydrogen
Clean Energy
Carrier

Methanol

roduction - Can be made from hydrocarbons or via electrolysis

~
(L.‘\(P Electronics Of Water

o

Nuclear

Coal
(with carbon
sequestration)

Ammonia
Production

T Primarily an industrial gas used for chemical

Food Fabrication

Cosmetics Processing prOCGSSGS

Source: www.greencarcongress.com/2016/09/20160911-doe.html
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— Hydrogen As a Road Fuel for Commercial Vehictes

— How is green hydrogen made?

Generation

Photovoltaics

Wind power

o

Conventional
(e.q. fossil)

I
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Fluctuating electricity
generation

(1, ]
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Constant electricity
generation

Conversion/storage

Direct use without storage

Application

()
0,0

PEM electrolysis

_.Q_

H, storage
(Addition) 0
AR S )
Gas pipeline

@ ? (Infeed)

Grid

Mobility
(filling up with H,)
Fuel-cell vehicle

— O

Methanization/
@ CO, utilization
(Sabatier process)

Applications and examples of use of hydrogen electrolysis

Energy
(reconversion)
Gas-fired
power plant
- Industry
(H, utilization)
Industry
A
© Siemens AG
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— IS hydrogen safe?

All fuels can be safely
managed except in accidents

Hydrogen is considered safer
than gasoline

Source: Fuel Leak Simulation, Dr. Michael R. Swain, University of Miami (2001)

https://www1.eere.energy.gov/hydrogenandfuelcells/pdfs/30535be.pdf

— Hydrogen As a Road Fuel for Commercial Vehictes ?’@«&

Diesel is considered safer than gasoline and
hydrogen in accidents because;

A it is more difficult to burn

A stored at ambient pressure

A doesndt explode I|ike |

A doesnot rel ease f umes
gasoline
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— Hydrogen As a Road Fuel for Commercial Vehictes
— Hydrogen Vehicle Building Blocks
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