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Definitions & cautionary note
The companies in which Shell plc directly and indirectly owns investments are separate legal entities. In this presentation “Shell”, “Shell Group” and “Group” are sometimes used for convenience where references are made to Shell plc and its subsidiaries in general.

Likewise, the words “we”, “us” and “our” are also used to refer to Shell plc and its subsidiaries in general or to those who work for them. These terms are also used where no useful purpose is served by identifying the particular entity or entities. ‘‘Subsidiaries’’, “Shell

subsidiaries” and “Shell companies” as used in this presentation refer to entities over which Shell plc either directly or indirectly has control. Entities and unincorporated arrangements over which Shell has joint control are generally referred to as “joint ventures” and

“joint operations”, respectively. Entities over which Shell has significant influence but neither control nor joint control are referred to as “associates”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect ownership interest held by

Shell in an entity or unincorporated joint arrangement, after exclusion of all third-party interest.

This presentation contains forward-looking statements (within the meaning of the U.S. Private Securities Litigation Reform Act of 1995) concerning the financial condition, results of operations and businesses of Shell. All statements other than statements of historical

fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements of future expectations that are based on management’s current expectations and assumptions and involve known and unknown risks and uncertainties that

could cause actual results, performance or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other things, statements concerning the potential exposure of Shell to market risks and

statements expressing management’s expectations, beliefs, estimates, forecasts, projections and assumptions. These forward-looking statements are identified by their use of terms and phrases such as “aim”, “ambition”, ‘‘anticipate’’, ‘‘believe’’, ‘‘could’’,

‘‘estimate’’, ‘‘expect’’, ‘‘goals’’, ‘‘intend’’, ‘‘may’’, “milestones”, ‘‘objectives’’, ‘‘outlook’’, ‘‘plan’’, ‘‘probably’’, ‘‘project’’, ‘‘risks’’, “schedule”, ‘‘seek’’, ‘‘should’’, ‘‘target’’, ‘‘will’’ and similar terms and phrases. There are a number of factors that could affect the future

operations of Shell and could cause those results to differ materially from those expressed in the forward-looking statements included in this presentation, including (without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for

Shell’s products; (c) currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market share and industry competition; (g) environmental and physical risks; (h) risks associated with the identification of suitable potential acquisition

properties and targets, and successful negotiation and completion of such transactions; (i) the risk of doing business in developing countries and countries subject to international sanctions; (j) legislative, judicial, fiscal and regulatory developments including

regulatory measures addressing climate change; (k) economic and financial market conditions in various countries and regions; (l) political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental entities, delays or

advancements in the approval of projects and delays in the reimbursement for shared costs; (m) risks associated with the impact of pandemics, such as the COVID-19 (coronavirus) outbreak; and (n) changes in trading conditions. No assurance is provided that future

dividend payments will match or exceed previous dividend payments. All forward-looking statements contained in this presentation are expressly qualified in their entirety by the cautionary statements contained or referred to in this section. Readers should not

place undue reliance on forward-looking statements. Additional risk factors that may affect future results are contained in Shell plc’s Form 20-F for the year ended December 31, 2020 (available at www.shell.com/investor and www.sec.gov). These risk factors also

expressly qualify all forward-looking statements contained in this presentation and should be considered by the reader. Each forward-looking statement speaks only as of the date of this presentation, Feb 22, 2022. Neither Shell plc nor any of its subsidiaries

undertake any obligation to publicly update or revise any forward-looking statement as a result of new information, future events or other information. In light of these risks, results could differ materially from those stated, implied or inferred from the forward-

looking statements contained in this presentation.

The content of websites referred to in this presentation does not form part of this presentation.

We may have used certain terms, such as resources, in this presentation that the United States Securities and Exchange Commission (SEC) strictly prohibits us from including in our filings with the SEC. Investors are urged to consider closely the disclosure in our Form

20-F, File No 1-32575, available on the SEC website www.sec.gov.
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Emergence of International Distribution
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Source: Hydrogen Council 2021

• Drive by the cost differential for clean 
hydrogen production - renewable resources, 
existing infrastructure, natural gas and carbon 
storage availability, and land use constraint

• Demand centres such as EU, Korea, Japan and 
part of China may meet H2 demand more 
effectively by importing rather than local 
production

https://hydrogencouncil.com/wp-content/uploads/2021/02/Hydrogen-Insights-2021-Report.pdf


An expanding network of hydrogen trade routes, plans and agreements
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Perspective Importers
• Netherlands
• Germany
• Japan
• Belgium
• Republic of Korea

Perspective Exporters
• Australia
• Namibia
• Chile
• Saudi Arabia
• Oman
• Denmark
• Russia
• Canada
• Tunisia
• UAE
• Brunei
• Uruguay
• Congo
• Morocco
• Iceland
• Portugal

(# bilateral trade agreements and MOUs (November 2021)
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1 kg LOHC-H

HX

R : 300 C

2.3 MJ t @ ~300 C

0.058 kg H2

0.94 kt LOHC-D

FC 60%

2.8 MJ t @ ~80 C

4.2 MJ e

?

Hydrogen Carrier Comparisons – Long Distance Transport
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NH3

✓ Can be used as energy carrier directly

✓ Existing technology

✓ Mild handling conditions

✓ Traded commodity

 Acutely toxic – Not suitable for on board

 Ammonia cracking not available at scale

 Cracking delivers low pressure H2, substantial 

compression required

 Substantial energy required to release 

hydrogen.

 Need ASU to provide nitrogen.

LOHC

✓ Existing technology

✓ Potentially use existing infrastructure

✓ Efficient only if energy recovery is feasible

 very large volume of carrier (~1 bln$ worth of 

carrier in 500 tpd supply chain)

 Very sensitive to contamination

 Practical dehydrogenation conversion around 90 -

95 %

 Massive energy demand at receiving end

LH2 -253 C

✓ Highest delivery efficiency

✓ Versatile product, high purity

✓ High cost reduction potential

✓ No energy requirement at receiving end

 Relatively low volumetric energy density

 270 degree C uphill battle

 New technology required

 New infrastructure required 

 Currently niche market

1 kg LOHC-H

HX

R : 300 C

2.3 MJ t @ ~300 C

0.058 kg H2

0.94 kt LOHC-D

FC 60%

2.8 MJ t @ ~ 80 C

4.2 MJ e

?

Dehydrogenation energy balance
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Existing and Emerging Demands for Hydrogen

Source: DOE Hydrogen Program Plan 2020

◼ Global LH2 market size was valued at $33.5B in 2019. Expect to reach $50.8B by 2027 – CAGR 5.6%

◼ Global Hydrogen powered transport market is expected to grow from $2.09B in 2020 to $20.04B in 2025 (CAGR of 58%)

◼ North America was the largest region in the Hydrogen Powered transport Market in 2020

◼ California in the U.S. committed endows for the development of 100 hydrogen refueling stations to meet its goal of 1.5 million zero-emission 

vehicles by 2025

https://www.hydrogen.energy.gov/pdfs/hydrogen-program-plan-2020.pdf


Shell’s Hydrogen projects –
Integrated Supply Chain 

Canada

Vancouver (Granville Street)  
Burnaby (Canada Way)

UK

Cobham Beaconsfield  
Gatwick

Acorn (Scotland) 

Japan

USA

Sacramento (Citrus Heights)  
Sacramento (Fair Oaks Blvd)  San 
Francisco (3rdStreet)
San Francisco (HarrisonStreet)  
San Francisco (Mission Street)  
Berkeley (University Avenue)  
San Jose (101 Bernal Rd)*

Torrance  Newport
Beach

Port of LongBeach  
Ontario (LA)  
Wilmington (LA)

DOE LH2 Storage 

Netherlands

Amsterdam 
Schiphol*

Groningen(bus)*

Emmen  (bus)*

NortH2* 

Rotterdam 
electrolyser*

Emmen 
electrolyser*

H-Vision* 

Flensburg  
Hamburg x4
Bremen
Stuhr

Hannover-Laatzen
Hagenow 
Braunschweig
Bremerhaven*
Wuppertal  Essen

Ratingen  
Leverkusen
Aachen
Mönchengladb
ach

Rheda-
Wiedenbrück
Dortmund 
Bonn 
Wesseling*

RefHyne* 

Germany

Berlin x2

Merrane  

2x Berlin*

Wesseling*

Munich x2

Bayreuth  

Berg/Hof  

Fürth 

Passau

2 x Frankfurt  
Wiesbaden  

Kassel

Weiterstadt South 

Geisingen  

Wendlingen

Pforzheim  

Sindelfingen

Oldenburg*

Kirchheim*

HYSTRA(Ship)

Key

Industry projects, green hydrogen 

Hydrogen sites, light duty vehicles

Hydrogen sites, heavy duty vehicles 

Industry projects, blue hydrogen 

China

20MW 
electrolyser

*                            In progress

Source: H2 Slide Deck (approved for external use)

France

Shell/GTT Ship

ZeroAvia (SV)

H2 FC Ship

Singapore

Norway

Shell/Nordkraft
Ferries
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https://eu001-sp.shell.com/:p:/r/sites/AAFAA1421/_layouts/15/Doc.aspx?sourcedoc=%7B3DEDDB74-A47A-4AF7-84F5-14E46975FCC9%7D&file=Hydrogen%20Slide%20Deck.pptx&action=edit&mobileredirect=true


Objective
• To develop a first-of-its-kind affordable large-scale LH2 storage 

tank for international import and export applications. The 

project aims to design a large-scale tank that can be used in 

the range between 20,000 m
3

and 100,000 m
3
. 

Key Success Criteria for Design
• Boiloff rate of 0.01– 0.1%/day
• CAPEX below 150% of LNG storage cost
• Safety & integrity regulatory bodies

End-of-Project Deliverables (3 years)
• Affordable large-scale (up to 100,000 m

3
) LH2 storage tank 

design
• 3D thermal model for both the demonstration and large-scale 

LH2 tanks. 
• Build an LH2 based cryogenic testing apparatus to measure 

insulation thermal properties down to 20 K
• Technology demonstration through construction, startup and 

testing for a small-scale LH2 storage tank

First Demonstration of a Commercial Scale Hydrogen Storage Tank 
Design for International Trade Applications

DOE Award: DE-EE0009387

Impacts
• Advance LH2 storage tank technology from TRL 3 to 6, ready for commercialization for scale application

• Develop thermal model, insulation technology, installation techniques, LH2-based cryostat with widespread benefits for all LH2 applications and 

promote LH2 R&D

• Provide U.S. technology leadership in LH2 based international supply chain development and facilitate the commercialization of natural gas and 

renewable energy-based hydrogen exports
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HySTRA – Terminal and Ship

Jan 2022

Liquefied Hydrogen Storage Tank

2,500 m3

19 diameter
Spherical Vacuum Double Shell Loading Arm System, LAS

6 inch diameter
Double-walled Vacuum Insulation
Emergency Release System

Vent stack

Pipe Rack

BOG Holder

Lorry (Truck) Loading & Unloading Facility

BOG Compressor

Dolphin

◼ Hy touch Kobe – completed construction Jan 2021

◼ 10,000 m² area of land in the northeast section of Kobe Airport 

Island in the Port of Kobe

Overall length : 116.0 m

Overall length : 19.0 m

Depth : 10.6 m

Maximum crew : 25 persons

Gross tonnage : 8,000 tonnes

Vessel speed : 13 knots

Draft : 4.5 m

Tank capacity : 1250 m3

Inner Vessel Saddle
GFRP Pillar

Outer Shell Liner

Outer Shell Saddle

Liquefied hydrogen tanks for marine transportation

A vacuum insulated double-walled structure - using glass fiber reinforced plastic (GFRP) for the 
support structure enables heat transfer to be reduced.

◼ Suiso Frontier – Maiden Voyage 2021

◼ Maintaining temperature of -253C

◼ Japan to Australia – 9,000km



Developing and integrating 
technologies of the LH2 value chain –
Cost and Scale challenge

H2 Production

• Green H2 production

• Gaseous H2 sub-surface storage 

• Large Scale H2 Liquefaction

Storage

• Large Scale LH2 Tank designs

Transport

• Large Scale Liquid H2 Shipping

Distribution

• Downstream LH2 distribution

• Safe and easy-to-use dispensers

Energy System Integration

• Feasibility studies to integrate electrolyser in 
energy system (local grid or industrial sites)

10




