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Conventional and unconventional natural gas - Mr Steve Henzell, Advisian

Gas markets and gas retailing - Mr Matthew Clemow, Australian Energy Market Operator

> Liquefied natural gas and export - Ms Carolyn Au, Shell

Natural gas and hydrogen transmission and distribution
Green hydrogen as an alternative to natural gas
Blue hydrogen as an alternative to natural gas

Options for hydrogen export
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Agenda

m Welcome & Safety briefing
m Acknowledgement of Country

1. LNG Fundamentals and History

2. LNG Value Chain Basics

3. Global LNG Demand Projection

4. LNG and Transition to a Net Zero World
m Q&A
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We acknowledge the Traditional
Owners of the lands upon which we
operate and meet today, paying our
respects to elders past, present and

emerging.



@ The LNG Value Chain

1. LNG Fundamentals & History
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Why - LNG is Just a Form of Gas

m LNG is an efficient way of getting gas to users

m Gas fields tend to be away from users (people,
industry, economies)

m |f the distance is short and volumes are reasonable,
pipelines work - simple and economic

m Over approx. 3500 km, cost/complexity of
pipeline gas is greater than LNG and inflexible

m Turning gas to LNG reduces its volume by a factor
of 600, allowing efficient transport

m LNG is low pressure, nonflammable liquid and thus

lower safety risk in transport

Copyright of Shell International B.V.

m LNG Enables

m International trade of energy

m Energy security for countries without own

energy supply
m Flexibility of supplier and destination
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Marketing and Trading

Onshore Piping Treatment and ~ Storage and ~ Shipping Unloading Piping Consumer
Production liquefaction ~ loading Regas
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How - Making LNG is a simple 3 step Process

ihell DMR Uquo‘uéionJ a

Ve

»= Clean the gas

= Dry the gas
= Cool the gas to LNG

then

= Store the LNG and deliver to customer

Axial Compressor Coilwound Heat Exchanger Aircoolers
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When - LNG’s First Steps to Now

1800's
Michael Faraday, James Joule
and Lord Kelvin experimented
with liquefying gases.
1886 Karol Olszewski liquefied
Methane, the first “LNG”

1959 1964

First LNG supply contract
(Algeria to UK - 80,000 tonnes

via 2 purpose built carriers)

First successful shipment of LNG
(USA to UK), 2000 tonnes via
Methane Pioneer

1974

Three countries (Algeria, Libya,
Brunei) manufacturing LNG,
world fleet 30 vessels

1941
1918
First commercial LNG plant was
First facility for liquefying gas ENilini®hic
built in West Virginia, to extract o o
helium Worst LNG incident in industry
history
1989

First Australian LNG, North West
Shelf (WA) starts up, first
shipment to Japan

Eight countries manufacturing
LNG, world fleet 75 vessels

1990’s LNG Powerhouses
Nigeria LNG - Qatar LNG
Malaysia LNG - Brunei LNG
NWS LNG - Oman LNG

2009
2006 Russia Sakhalin LNG starts up

Darwin LNG (NT) starts up First FSRU (Floating Storage and

Regasification Unit)

2021

2014

QC LNG Curtis Island (QLD)
starts up with Coal Seam

Methane Gas supply

2016
Gorgon LNG (WA) starts up

USA exports first commercial
LNG from Shale gas

2018/2019

First floating LNG in Australian
waters Prelude FLNG (WA)

First Carbon neutral LNG cargo
delivered

Copyright of Shell International B.V.

380 million tonnes LNG shipped worldwide via over 600 vessels
China is the worlds largest importer at 79 million tonnes

Australia exports 81 million tonnes, our 3 largest commodity by value (730
billion AUD)

USA projected to be biggest world exporter of LNG in 2022
LNG accounts for = 25% of the worlds energy supply

June 2022
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@ The LNG Value Chain

2. LNG Supply Chain Basics

Copyright of Shell International B.V. June 2022 11



The (Liquified) Natural Gas value chain

Onshore pipeline gas transport
(High pressure, ambient temperature)

Gas Liquefaction

(Removal of contaminants, NGL extradtion,

cooling to =162°C ot atmospheric pressure)
Regasification
[Return to gaseous state)

LNG Transport
{~162°C, atmospheric pressure)

Gas Treatment (Oil/ water/ CO; andH,S removal) Gas Exploration & Production




LNG Sales and Purchase Agreements (SPA)

m LNG is a high investment and long term business -

agreements are signed before facilities built

m Cost and effort of building LNG Production and
Regasification facilities is high, and buyers look for

security of supply
m Both supplier and customer engage in long term Sales
and Purchase Agreements which guarantee stability

for terms in the order of 10 years and more

m Shipping may be by buyer or seller, LNG vessels may

be chartered or owned

Copyright of Shell International B.V.

m SPA Contents examples

LNG contractual specification (Heating value,
impurity and component limits)

Delivery points (FOB or DES)

Shipping and Port locations and compatibility
Loading requirements (eg gauging devices and
specific procedures, calculation of volume loaded)
Price and invoicing

Dispute process

June 2022 13



Terminals, Regasification and Emerging Users

AVAILABLE REGASIFICATION TECHNOLOGIES

v‘ |
N Open Rack m Sea water as heating
il Vaporizers medium

- S . u Fired-heated water as
m Transport sector - marine and heavy road haulage are now new 1= sidhalie heating medium;

m LNG must be turned back to natural gas (vapourised) before send

out to the domestic gas grid

m Storage of LNG is important consideration for continuity of supply

- storage is expensive

C\/Ombl{s'ion m Higher greenhouse gas
. ° . aporizers el
end users moving to lower-emission LNG emission.

FSRU

Ambient Air m Ambient air as heafing
LNG CARRIR FSRU LOADING ' d Vaporizers source
ARMS

N .
JETTY

EXPORT

m 30% of new ship orders are for LNG fuelled vessels .
® Requires waste heat as
Shell & Tube heat source to the
Vaporizers intermediate fluid that
B , _ vaporizes LNG.

Copyright of Shell International B.V. June 2022 14



Questions and Answers




@ The LNG Value Chain

3. Global LNG Demand
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LNG Demand Themes and Impacts

m Country energy security

m Seasonal demand

m Climate change current impacts

m High-emission industry decarbonization

m Renewables mix and grid stabilization

Global aluminium production by energy source

H Coal
M Gas
B Hydro
M Nuclear
Other
@ Size indicates production MT

Copyright of Shell International B.V.

Global CO,
direct emissions
from aluminium
production

478
MTP

Gas enables reduction of industrial emissions
lron and steel sector benefitting from coalto-gas switching

Benefits of using gas in the iron & steel sector

)

oo oo
oo oo

S.America  ® China
B N.America ¥ Oceania
Asia W Africa

W Eurasia B GCC

oo
oo
367 857% 907 1007
— (o} - o™= (o} = (o}
EMISSIONS EMISSIONS EMISSIONS
Coal-to-gas switching  Carbon capture Biogas & BECCS
36% CO; emissions saving & Storage 86% CO; emissions reduction using
through the use of natural gas, 85.90% CO, emissions saving electric arc furnace (EAF)*
hydrogen and LNG for direct Potentially negative when using
reduced iron (DRI) steel production biogas / bioenergy + CCS
CO, saving options
tCO, eg/t Aluminium
25
20 —
— 46% potential
15 emissions savings
by switching to gas
10 .
[
5 .
0
Coal fired Gas fired
= Electricity Direct process
m Ancillary materials Thermal energy
m Transport
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Asian gas demand to drive future LNG growth
ING needed to replace declining domestic gas and coalto-gas switching

LNG imports by region
MTPA
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M Asic BEurope M Americas M Rest of world

Demand drivers of LNG in Asia

BCM
800

600

400

200

0
2020 2025 2030 2035 2040
B LNG bunker fuel
LNG complements domestic and pipeline supply
LNG replaces declining domestic production
M LNG is sole gas supply

Shell
LNG Outlook 2022

Asian gas demand by supply source
BCM

1,500
77%
B - I
—
500
0
2020  Domestic  Pipeline LNG 2040
production  imports imports

Source: Shell interpretation of Wood Mackenzie 2021 data

Domestic production is net of ING exports
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Global LNG supply increases by 21 million tonnes | P
US ING export growth offsets supply constraints elsewhere

Net LNG exports 2021 y-o-y = Top exporting countries 2021  Non-US liquefaction utilisation US exports by month vs capacity

MT MT % MT
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65%
10 Y TITITITE 0 60% 0
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L SEd T =¥ 2 \0“ & o‘J‘ \O“ v‘?‘ Nl o"”
I Corpus Christi N Elba
; i Cameron I Freeport
- Austroho W Qatar : uUs 20162020 2019 S Cove Poirk B Sobine Poss
B Atlontic Bosin Ml MEost M Asio Pacific M Russia B Malaysia e 2020 —2021 e Liquefaction capacity

Shell interpretation of Kpler, Wood Mackenzie & Customs 2021 data
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Today - Australian LNG Capacity

Source: DISER Resources and Energy Quarterly via The Australian LNG

Bonaparte Basin industry | Department of Industry, Science, Energy and Resources

3.7 Darwin
Ichthys

Beetaloo»

Galilee Basin

Carnarvon Basin Bowen/Surat Basins

Gorgon Sub-basin McArthur
Wheatsto - Basin Australla Pacific LNG
Canning/Roebuck Basins "N Queensland Curtis LNG
. QLD
Amadeus Basin /XD Gladstone LNG
WA
sn Cooper/  Adavale Basin
Elomangs — Clarence-Moreton Basin
Basins  Gynnedah Basin
y NSW — Gloucester Basin
Basin /— Sydney Basin
Gas basin vic
@ Nameplate capacity ' — Gippsland Basin
(million tonnes per annum) Bass/Otway Basin — Rl

Total nameplate capacity: 87.8 mtpa
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https://www.industry.gov.au/data-and-publications/global-resources-strategy-commodity-report-liquefied-natural-gas/the-australian-lng-industry

@ The LNG Supply Chain

4. LNG and Net Zero Transition
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The role of gas in a changing energy system TRiE Outlook 2022

Gas scenarios 2020-2040 Gas demand by sector in 2040 Use of gasina
BCM BCM decarbonised world
5000 5000
Electricity
4500 4000 Gas fired power
- ' ' backing up renewables
~ _ _ Industry Gas + CCUS
4000 » ! Blue Hydrogen
- - Biogas
9000 ‘ | ‘ , Gas + CCUS
3500 Feedstock Buildings
Blue Hydrogen
2000 Gas + CCUS
3000 Hybrid systems
2500 R0 I
2000 0
2020 2030 2040 2020 IEA SPS |[EA APS IEA NZE
IEA SPS w—|EA APS e |EA NZE

M Electricity Industry  Transport M Buildings Transport

— WM ETO WM AET 2 WM AET 1.5 :
Blue Hydrogen Biogas

LNG + offsets

Source: Shell's interpretotion of IEA World Energy Outlook 2021 end Wood Mockenzie 2021 data
Wood Mackenzie's Energy Transition Outlook (ETO) and Accelerated Energy Transition (AET); IEA’s Stated Policies Scenario (SPS), Announced Pledges Scenario [APS) and
Net Zero Emissions Roadmap (NZE).
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Gas is there when the sun does not shine, wind does not i 500k 2022
blow or rain does not fall

California electricity mix 24-04-2021 Share of UK generation 2021 Brazil hydro levels & LNG deliveries
GW 7 day rolling average % hydropower available LNG MT
Hourly Daily Monthly
25 70% 100% 12
0,
60% oo 1.0
20 80% ;
50% 70% 0.8
15 40% 60%
4 ‘ 50% 0.6
10 30% v A | Y N ‘ 40%
20% [V | N | J ¥ 30% e
3 ' Al | A 20%
0, 3 ! . ; 0.2
10% -, - ¥ 10%
0 0% 0% 0.0
= N®OoOOoOm
38 709 NS 150219 2 2 Jan FebMar AprMay Jun Jul Aug Sep Oct Nov Dec B c55885585858
QN NN NN
I Renewables I Nuclear
m Gas Imports
I Hydro e Total demand
Residual demand Gas ~Wind e Hydropower s====|NG deliveries
Source: Shell's interpretation of California Independent System Operator, National Grid, Grid Wetch UK, IHS Markit, ONS and ANP 2021 and 2022 data
E Electricity sector
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Momentum builds in decarbonising the LNG RS Outlook 2022

value chain in 2021
gooey A

SHIPPING REGASIFICATION CONSUMPTION

UPSTREAM
Carbon capture utilisation & First commercial 7Py LNG cargoes
storage (CCUS) projects ME-GA low- 9, :E:::'ﬁ‘
planned with gas fields in speed, dual-fuel :
Indonesia and Malaysia engines design for T ::-02(:)'?]

LNG carriers Liquid hydrogen
tested successfully plant using waste
cold energy generated

m:ggffz::ﬁ - establishes an
South Korea e

neutral LING

Agreement signed to begin framework for the industry
\ pilot for hydrogen blends into Singapore LNG
Over increase Vi :uque{clilcéon to reduce emissions Regasification 15 15 Japanese
in CCUS for gas o form llonece 0
with l : - te and
- = — promote an

I projects Pluto LNG and Cryogas [ — improve processes

Vysotsk LNG share plans I = for offsetting

=

announced to use renewable energy | I = carbon emissions
in 2021 for liquefaction _ 1 from LNG

Source: Shell interpretation of published anncuncements 2021
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Decarbonisation requires early action NG Outlook 2022

Switching to gas can lower emissions today

‘ ¥

T“ N L

Wy e

Transport Hydrogen use

Slall

¥

L Z
Switching just 20% of coal-fired Switching 10% of heavy goods Moving global energy mix to
power in Asia to gas can potentially Oy vehicles and 10% of shipping fleet CO:2 5% hydrogen of which 30% is CO:2
save: EMISSIONS to run on gas can potentially save: EMISSIONS blue hydrogen can potentially save:  gmissions
EQUIVALENT TO ALL EQUIVALENT TO EQUIVALENT TO
EMISSIONS FROM 680 16.3 MILLION CARS TAKEN EMISSIONS FROM MORE
GERMANY MTPA OFF THE ROAD THAN 70 COUNTRIES
Indicative annual gas demand Indicative annual gas demand Indicative annual gas demand
310 BCM 120 BCM 350 BCM

Source: Shell interpretation of IHS Markit Sustainable Flame Study 2021
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Questions and Answers







I Y
I Y
I Y
I Y
I
I Y
I Y
I Y
I Y
I Y
I Y
Y I
Y I
Y I
Y )
I Y
I Y
I Y
I Y
I Y
I Y
I Y
I Y
I Y
I Y
VTTTW

‘rrrrrrrrrrrrrrrrrrrrrrrrrrrr
rrrrerreerrrerrerrerrerrerrre
rererrerrrerrerrerrerrerrerr

rrrrerrerrerrerrerrerrerrrere
rrrrerrerrerrerrerrerrrrrerr
rrrrerrerrerrerrerrerererrrerer

I
I Y
gpEEE N
I
LLLL
|
I
0
_ L L L
CLL|
CUr
)
(qV)
)
O .
)
[] mm
@) mw
O 5]
= |=|0
- HHE
—_
S gl
Q [ ]
.8 >
282 20 £i,
| €52 ) mmmmm
- 23388,
5| v R
=|Z . wls[5gs g
A= S 8§35 i:E
213 AHEEHE
(2 S E|E|2ize:(E
Al W S|4 o ™
==



