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Gas is a cost efficient enabler
... to a carbon neutral energy system

-20% -40% -95%
2020 -2030 -2050

Gas displacing more carbon intense
fuels in transport, heating and power

Gas combination with renewables
(gas and electricity)

Hydrogen and renewable electricity
smartly integrated



The Challenge and the Tool-Box equinor 37

European Energy-Mix 2018
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— Nuclear Switch from Coal ...
Hard-to-Decarbonize Permanent CO2 ' ._.._L.
Industry Storage (CCS) Gas Reformer Hydrogen fired ... to Natural Gas

w/CCS

EL power



CCS and Clean Hydrogen Portfolio equinor’--"

Market Build

(2019 — First Operations)
2023 2026 2028 2026 2026 2027

Northern Lights HyDemo Norway Clean Steel Zero Carbon Humber Clean Gas Project

Applications: Applications: Applications: Applications: Applications: Applications:
« CCS for industry « Hydrogen for maritime ~  Hydrogen forindustry ~ * Hydrogen for industry » Post-combustion CCS  * Hydrogen power
(steel) * Chemicals power generation
» Synthetic fuels » CCS for industry
* BECCS * BECCS
» Hydrogen power * Hydrogen production

4 | LCS Strategy Implementation Confidential 27 September 2019
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A European “open source” network for CO2 removal  eauinor =

THE EUROPEAN CO, NETWORK

— Northern Lights

GASSNOVA

Patential projects . '
going projects

Ongoing i H > -
- SR Source: Bellona Europe equu']or D
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Project status & future
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Transport, intermediate storage, pipeline
FEED to be delivered Q3 2019

« Storage
— Use permission Nr 001 given for “Aurora” south of Troll

— Confirmation well to be drilled November 2019, subsea
equipment is being built

Multiconsult

« Potential beyond anchor customers
In dialogue with 15 possible users in 8 European countries

* Investment decisions
Planned for December 2020 (State budget)

* Operational 2023
Then all emitters have a storage solution — start capture!

Open

15 | Informasjonsmate



H2M — Magnum, Netherlands
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Hydrogen is used

for generating
flexible CO_-neutral
electricity.

--------------

@ Natural Gas

@ HyarogenGas (1)

Electricity

HYDROGEN

to Power Generation

- Energy: 8-12 TWh

- CO2 emissions reduction of 2 Mton/year

- Launch large-scale H2 economy

- Partners:

GasurHe
NN VATTENFALL o
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- Utilise existing gas power plants and gas infrastructure
- Switch fuel from natural gas to clean H2

- Clean, flexible electricity as back-up for solar and wind

&
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H21 North of England hm i

Gas Networks

System approach to decarbonise residential heating and distributed gas

Energy: ~85 TWh (12.5% of UK population)

’a>COtg

,@ H, facity / 12 GW hydrogen production
CO2 emissions reduction: 12,5 Mt CO2 pa
CO2 storage offshore UK / Norway

8 TWh (seasonal) hydrogen storage

CO2 footprint 14,5 g/KWh

HYDROQ§§

to Heat | \ ~ | Unlimited system coupling

CAPEX: £23 hillion

Open
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H21 NoE supply concept
Greenfield Hydrogen Facility Hydrogen Storage CO2 Storage
. Location: Easington » Location: Aldbrough - Location: Bundter
. Capacity: 12 GW - Capacity: 8 TWh - Capacity: +600 Million @ 17 mtpa
. Configuration: Multi train, self- - Configuration: 56 caverns at - Configuration: Saline aquifers
300,000 m3

sufficient with power

10 | New Energy Solutions Open



g

H21 - What will it cost? equinor %

2035 Residential Prices

2035 Residential Prices CO2 Footprint

Electricity £200/MWh (BEIS Projection) 50 g/KWh
Natural Gas £50/MWh (BEIS Projection) 200 g/KWh

Hydrogen £75/MWh (H21) 15 g/KWh (H21)

11 | New Energy Solutions Open
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The next steps e
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2019 2020 2021 2022 2023
I

Critical Safetyi Evidence

BEIS Led: £25m ‘Hy4Heat’

GDN Led: £10.3m H21 NIC

AV VAV

GDN led: £5m Field Trials (NOT YET FUNDED)

Live Trial (one winter) The Critical Evidence Justifies
| the safety case for the live
trial (NOT YET FUNDED).

Strategic Evid%nce
H21 North of England (H21 NoE)

H21 NoE: £250m FEED Study
— (NOT YET FUNDED)

H21 Strategic Modelling

11

H21 Domestid & Commercial Metering {mmm Earliest Policy Decision

|

12 | New Energy Solutions Open



g

equinor %

‘y

Zero Carbon Humber

Our vision

Hydrogen

Drax Power Station Production Facility

Industry

[ 1 Carbon Dioxide (CO2) pipeline

IEm Hydrogen pipeline

Q nationalgrid ' [ ’
drax ventures equinor %



Overview of partnership
Areas of collaboration

PRODUCING EXPLORING
HYDROGEN (AT HYDROGEN IN
SCALE) POWER

EXPLORING
LIQUID FUELS

CO, STORAGE

A

14



R7 4
“W

equinor

Decarbonising Energy Systems

Easy «———— complexity to decarbonise ——» Hard

Hyd ==\
Y r_ogen T Liquid Hydrogen
=-_..Fuel-Cell % and Fuel-Cells for
Trai N\ A
Transport rains N long haul Big Ships

Hydrogen fired CCGTs
Clean Back-Up Power

Battery for Small

a s Large Battery j? Hydro-Power as

Systems _ y ﬁ _ 1 1 for Large Scale
Power for Daily Swing . Scale Intermittency Intermittency
] (night-to-day) e

/

/

= : ' Heavy Industry CCS for
‘. Light Industry powered by Industry
Industry powered by Hydrogen from s without other
Renewable Natural Gas + CCS | Alternatives
ST
~ Heat Pumps Hydrogen for Hvdrogen for
Y For Efficient Use of Efficient Transfer of yeod
eat e _ Large Scale
Electricity in Homes Energy from Production ¥ seasonal
to End-Users WINTER
W% Storage Natural Gas Reforming
to Hydrogen with CCS

Multiple technologies to address the challenge

Open
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Understanding the Challenge 21 Norih of Ergland

Natural Gas currently provides Europe with
more than 1500 TWh of flexible energy.

What is 1500 TWh? T
g * H, facility

North of England

Vehicle Battery park
20 000 000 000 X ‘ 11 600 000 X

_ . lld 1 Norways blggest hydro electrlcal
TESLARL.LI-Balgiigs battery park in Australla (129 MWTT)\» stqrage -Blasjo

Open
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Why Blue Hydrogen? equinor

Europe currently consumes about 8000 TWh of Oil & Gas

How can half of that be converted to decarbonized Hydrogen?
(assuming all new renewable generation is channeled towards the remaining electricity sector)

REQUIREMENTS Green Hydrogen Blue Hydrogen
Energy Source w X 150 Already EXxists
v New Plants (Natural Gas)

Hydrogen Capacity ‘,‘ I~ x 50.000 x 500

F (10 MW units) (1 GW units)
VS.
Existing Supply Chain - % 100 X 100
annual global deliveries f (10 MW units) (1 GW units)

SMR, ATR, LNG Open



Blue Hydrogen — What Will it Cost?

Sector Price Premium
Industry +25%
Heat +50%

Power (on demand) +100%

\
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Compared to ...

Grey Hydrogen
Natural Gas

Natural Gas



Steinar Eikaas

© Equinor ASA

This presentation, including the contents and arrangement of the contents of each individual page or the collection of the pages, is owned by Equinor. Copyright to all material including, but not limited to, written material, photographs, drawings, images, tables and data remains
the property of Equinor. All rights reserved. Any other use, reproduction, translation, adaption, arrangement, alteration, distribution or storage of this presentation, in whole or in part, without the prior written permission of Equinor is prohibited. The information contained in this
presentation may not be accurate, up to date or applicable to the circumstances of any particular case, despite our efforts. Equinor cannot accept any liability for any inaccuracies or omissions.



