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INEOS Hydrogen —why?

INEOS launched a new clean hydrogen business in end 2020 under its subsidiary INOVYN with
the ambition to invest €2B in the next 10 years

= INEOS’s annual hydrogen production is currently circa 500Ktes worldwide

= INEOS Inovyn is Europe’s largest operator of electrolysis technology:
= also develops and licenses this technology to a global market
= transferable knowledge to water electrolysis for hydrogen production

= INEOS has potential use of hydrogen for production of green molecules or to decarbonise its
operations
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H2 Value chain: INEOS focus area
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INEOS H, roadmap

Use existing co-product hydrogen while working
with partners to develop hydrogen applications

Build new hydrogen production in our chemical
clusters in Europe and abroad

Develop hydrogen storage projects

Develop carbon capture and utilisation projects
for the production of green molecules

Use hydrogen to achieve carbon road map

European Clean
Hydrogen Alliance |

WaterstofNet
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INEOS road map — sustainability report 2022

Structural Changes Active Abatement - Existing Assets Business Growth

SA2021: 2019 basaline
Adjusted 2019 baseline
2030 w/o new bullds



Trip of INEOS Inovyn Barge

Identified dedicated time-charter barge with hydrogen availability at both ends: Jemeppe and Lillo

Trip Voyage: Jemeppe and Lillo

* Time-charter barge in place
transporting chemicals between
Jemeppe and Lillo.

» H2 availability at both Jemeppe and
Lillo.
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Retrofit of Existing Barge

Retrofit Barge Technology

* Replace combustion engine with
hydrogen fuel cell.

» Retrofit of current barge (owned by
contract partner).

* Feed study done.

* Funding secured via Horizon
Europe.
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Project Partners Involved

Consortium of partners required to undertake complex project design

@ VT — Barge owner & operator
INEOS Inovyn — Hydrogen supply & barge
customer

Nedstack — Fuel cell manufacturer

E% Kooiman — Shipyard
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System Design: Fuel Requirement

Round trip requires 1.13t hydrogen, this delivers annual carbon savings of 1.1kt COZ2eq

Required hydrogen *
~1130 kg

4 N\ N
Round trip energy Hydrogen fuel cell
requirement consumption *
~20 MWh ~57 kg/MWh
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Carbon savings:
450 kL gasoil replaced annually.

Equivalent to 1100t CO2eq annual emission
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System Design
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Hydrogen Storage Support Batteries
@300bar For peak
3 x 384 kg H2 containers requirements
\ Y, \ Y,

\_

/

* Start of life values. Fuel cell deterioration is taken into account in final system design
Disclaimer: All values shown are duty dependent and shall not be replicated
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System Design: Layout
Layout of barge retrofit to replace gasoil engine with new system design

Hydrogen storage
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Hydrogen Price Parity vs Fossil Fuels
Significant variation in price parity due to different taxes and levies for fossil fuels
12.00 Road
10.00 Hydrogen
production

costs (€/kq)
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Hydrogen cost parity (€/kg)

2.00

0.00

Petrol car Diesel van Single deck bus Rigid Truck Fuel cell barge dual fuel barge (75% H2)

Data source: Road/Train: Element Energy Study for Centurion project, April 2020. Barge: from flagship project Je/Lillo with H2 on site
Prices are average of 2021-2023(to date)



Conclusions

Do advantages outweigh disadvantages using hydrogen as fuel for barge logistics?

Advantages to using
Hydrogen fuel for barge

logistics for barge logistics
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Disadvantages to
using Hydrogen fuel
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= Chemical companies, such as INEOS, often don't
interact with end user = difficult to influence entire
value chain to pass on increased costs?

= Consumer facing companies - able to more easily
pass on increased costs to final consumer?
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