ive on Gas... Hydrogen
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“Stranded Assets....”

“Jobs & Livelihoods....”

“The Economy....”

©

American Petroleum Institute € @APlenergy - 10m v
“[Tlhe United States has curbed carbon emissions by scaling up our reliance
on natural gas. Global carbon-dioxide emissions have risen 50 percent in the
last 30 years, but U.S. emissions hover near 30-year lows."

GAS is a transition fuel...

N

Save the Planet? Try Fossil Fuels First — InsideSources

It's time to panic, says Prince Charles, the heir to the British throne. The
British royal fears that climate change could threaten our very existence
& insidesources.com

Q Ty Q 1 &

O

ClimateChange Steves @Harold_Steves - 1h v
Big oil & gas is spending $4.9tn in the next 10 yrs on exploration &
development. Every year governments subsidize fossil fuels by $5tn. In
Canada Trudeau bought a pipeline. “The extremists we should fear are those
who hold office” KeepltinTheGround

Gl'{zlllr%lian Opinions

How the world's dirtiest industries have learned to pollute our politics | ...
The fossil-fuel lobby is threatened by public concern over the climate
crisis. So it's buying influence, says Guardian columnist George Monbiot
& theguardian.com

O 1.8 Q 1 i

“Unconventional Gas.......”

“Emissions CO2 ....”

“Emissions Methane ....”

Gas Strategies Information Services @GSInfoServices - Mar 14 v

ANALYSIS: UK gas boiler ban puts natural gas squarely in the
decarbonisation crosshairs

FULL STORY: bit.ly/2TBKIWJ

#decarbonisation #SpringStatement #SpringStatement2019 #heatpumps #n
aturalgas #FutureHomesStandard

Tesla@® @Tesla - Sep 21 o
It's almost like using the daily free energy pumped out by the sun instead of

fossil fuels is a no-brainer.

Gas Plants Will Get Crushed by Wind, Solar by 2035, Study Says

Natural gas-fired power plants, which have crushed the economics of
coal, are on the path to being undercut themselves by renewable power...
& bloomberg.com

Q 174 O

Q 386 T 26K

“GREEN PARTY promise:

~60% Carbon Cut by 2030
~Fossil subsidy phaseout in one year

~A ban on new pipelines, coal mining, oil
& gas drilling or mining

~An end to fossil fuel within a year....”



Can Hydrogen save the gas industry....?

And at the same time be a Climate Hero....

How do we do it....

Green Hydrogen & Blue Hydrogen



Why Hydrogen?

Can be produced carbon free
Can be used to store renewable energy
Can be used to produce heat by burning in air
Can produce electricity directly using a fuel cell

When you react or burns in air it produces pure water

Hydrogen can fuel your transport, cars, buses, ferries, heat your
homes, cook your food, supply chemicals to local industry

You can produce it yourselves!




J Wind & Solar




J Wind & Solar
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J Power-to-X

Renewable
energy sources
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Energy demands

Hydrogen

Solar Energy

Energy storage to decarbonise all sectors! (o on




— Industry Stakeholder group

"o Hydrogen
Mobility Ireland

This report aims to give the reader a clear vision of what
hydrogen mobility can achieve in Ireland over the next ten years
and to demonstrate that this vision is clearly achievable at levels

_Hydrogen Mobility Ireland
of commitment that industry and government can support

A Hydrogen Mobility Strategy for Ireland

Report:
Date: September 2019
Wind Hydrogen  Transport
\
f h 4 h A&
MEMBERS ...thev.v.e?- HYDROG INICS a #
A & o - T = =
' HYUNDAI @\ ; - . | . | . L4
LDV , Qo) INDAVER VRIS A0 Trains Light Ferries
DORDMVIONA . e
eRVIa Naturally Driven TOYOTA enérgla Vehicles
=TSN e
Bord Gais \\\“"” Gas Hydfog n Hydrogen-fucled Toyota Mirai takesto
Energy '-:; = Networks Gt l(/and l//// Boc SN s et e s e i Norled, Norway
B ’lm\“ Ireland A Member of The Linde Group
Policy Stakeholders
WrightBus&Toyotaj kAlstm,en "‘* L Toyota, Ireland )L CMB, Belgium .

. An Rouw leypar
/ Tuasbircachts sges

(2
SLISTANABE
ENERGY AUTHORITY

U Department for
S ER Infrastructure



1 Carbon Capture & Storage

* CCS has been demonstrated in the oil industry for a number of
years in 17 sites globally (most sites utilise the CO, for enhanced oil

recovery)
* 4 sites under construction and 15 planned

* These 21 projects able to capture 40 million tonnes of CO2 annually
(0.1% of global CO, emissions)

[The Global Status of CCS: 2017, Global CCS Institute 2017, https://www.carbonbrief.org/around-the-world-in-22-carbon-capture-projects]



https://www.carbonbrief.org/around-the-world-in-22-carbon-capture-projects

Gas Grids Internationally....

Alternative Fuel - Bio-CNG/Bio-Methane

Electricity

? )
-,,.‘
Q

Y

‘ Heat

Animal Manure

G,

Food
Waste

Town gas

Natural gas

Hydrogen Injection / Blending / Testing

GNI/European associations

« Marcogaz, Network and use readiness evaluation
« CEN, Transmission pipeline readiness, quality

- ENTSOG, Strategy, blend increase

«  GIE, Strategy, Pyrolysis (solid carbon by product), P2G
is energy conversion and not end use. Q

Hydrogen activity in Europe

Gas Grid

« Hy4Heat, BEIS funded domestic use evaluation.
« National Grid, HYNTS, Transmission role evaluation
‘ - ENA, Pathways project — common roadmap GDNs/NG
«  SGN, H100, Project Cavendish (London)
’6

+ Cadent, HyNet — North West hydrogen transmission,
HyDeploy — 20% blend

- NGN, H21 NoE, HSE Buxton test facility, Spadeadam 99
Europe
- Germany Q09 ¢ 99 L.
Fuel -Zukunft ERDGAS Pathways evaluation o - & 5+
*EON plan for 20% blend distribution trial 9 Q

«  Netherlands
«€2.8bn Hydrogen Valley plan for two provinces

hydrogeneurope.eu,

G IObaI Hydrogen Europe is the European Hydrogen and Fuel Cell Association. It currently represents
+ China has committed $17bn to hydrogen fuel cell vehicle more than 100 industrv companies. more than 68 research oraanizations as well as 13 National
development. e s

eInEERE
& Hydrogen
blend

Biomethane

Biomethane & Hydrogen

/ W, Gas
Aurora £ Z Networks s
TELECOM i Ireland



How do we do it....

ﬁvmd & Solar

Green Hydrogen:
ﬁowe r-to-X

(Carbon Capture & Storage

Blue Hydrogen:

Blending Hydrogen: (Global Evaluations & Trials



Thoughts...

* Hydrogen to Decarbonise All Sectors ?

 Renewables & Hydrogen = Power-to-X ?
* Green & Blue Hydrogen ?

* Technology Barriers ?

Skills & Labour ?

 Can we just do it? What are the barriers?



