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https://totalenergies.com/node/19376
https://totalenergies.com/media/news/press-releases/total-transforming-and-becoming-totalenergies

Our vision for TotalEnergies in 2050

2022 energy mix
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To preserve the planetin

the face of the climate challenge,
we are moving forward, together,
towards new energies.

Building a multi-energy company
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The GHG protocol defined the categories of emissions:
Know your scopes across the supply value chain!

The GHG Protocol provides a standardized method for
companies to measure GHG emissions in line with the COP24-
Paris - To communicate and educate leaders on what business
emissions need to be considered, helping organizations act to
create a low-C future.

+ Since COP24, companies have focused on addressing direct emissions
from sources they own or control (Scope 1) and indirect emissions from
generation of energy they purchased for consumption (Scope 2).

* There is now increasing focus on Scope 3 emissions, which are defined
by the GHG Protocol as an optional reporting category for the treatment
of all other indirect emissions generated along the corporate value
chain.

* Arecent analysis of 866 product carbon footprints, reported to Carbon
Disclosure Project (CDP) by 145 companies spanning 30 industries and
28 countries, indicates that only 23% of total value chain emissions are
associated with direct operations, while 45% and 32% arise in upstream
and downstream activities.
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https://www.myclimate.org/information/news-press/news/newsdetail/a-corporate-carbon-footprint-ccf-for-your-company/
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcdn.cdp.net%2Fcdp-production%2Fcms%2Fguidance_docs%2Fpdfs%2F000%2F003%2F504%2Foriginal%2FCDP-technical-note-scope-3-relevance-by-sector.pdf%3F1649687608&data=05%7C01%7Cwalter.vermeiren%40totalenergies.com%7Cf49d9f033a0a499fcbb808db525ab7d5%7C329e91b0e21f48fba071456717ecc28e%7C0%7C0%7C638194321978838570%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=eoACbaBS8HJrw3Rbtjz83YEcoxKJNclpSwq9WZ0srm0%3D&reserved=0

Diagram of how primary energy sources are transformed *P

Two ways to electro-decarbonize TotalEnergies
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Industrial Heat In Global Energy Demand
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Lens on electrifying industrial heat
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https://ambientasgr.com/wp-content/uploads/2023/02/2023_I-Ambienta-Lens_Electrifying-Industrial-Heat.pdf

Industrial Heat In Global Energy Demand
Direct vs. Indirect (Hydrogen) Electrification Efficiency

AP
Renewable % ‘ Electricity
1TWh
v g

Efficiency

Direct Electric Heating

85-95% Distribution %

iﬁ Compression & Distribution 80-90% 200
I Conversion & Boiler or Furnace 60-90% -
O
O 150
- Conversion - %
80-90% Efficiency 30-50% 8
400 GWh £ 100
Source: Ambienta analysis ~850 GWh >2X USEfuI Thermal Energy ~ A
w
2 50
. .. v
C-footprint of electricity g
2
Kg CO,/kWh of Useful Thermal Energy % 0
. - @]
Fossil-Based Electric-Based
Coal Natural Gas Industrial Heat Pumps Resistive/Electromagnetic -50
a®a ()
= & - ()
0,4-0,5 %S
0,2-0,3 0,29
0,10 0,12 €
0,04
I I 0 BT Fy o
Erissions vary besed on procass sfficiency EU Grid 2021 EU Grid2030  100% EU Grid2021 EUGrid2030  100%
Renewables Renewables

(ex. boiler vs. furnace) and fuel processing emissions

Source: Ambienta analysis, Eurostat

7 | Electric Decade - 17/01/2024

Hydrogen Heating

ectrolysis 60-70%

Lens on electrifying industrial heat
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https://ambientasgr.com/wp-content/uploads/2023/02/2023_I-Ambienta-Lens_Electrifying-Industrial-Heat.pdf
https://www.kbc.global/resources/whitepapers/industrial-energy-transition-manifesto/

Range of industrial heat use and furnace technology
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Complex refineries: scope 1 & 2 decarbonization

Using fuel fired feed heater for high T conversion processes & destillation, steam for low

T conversion and product destillation (however steam is produced by fired furnaces)

Crude Feed
(ARH)
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@ To Processing Unit

® To Fuel Gas Distribution
To Hydrogen Distribution

® To LPG Blend

® To Gasoline Blend

® To Jet Blend

® To Diesel Blend

@ To HSFO Blend

@ To Sales/ Other

Pathways-to-Decarbonize-Refining-Report.pdf (ogci.com)



https://www.ogci.com/wp-content/uploads/2023/10/Pathways-to-Decarbonize-Refining-Report.pdf

Complex refineries: scope 1 & 2 decarbonization
Reviewed options by KBC
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B Heat replacement efficiency (MW fired heat replaced per MW electricity use)
B Technology Weighted Score= f(TRL, ease of implementation, operational, HSE)
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https://www.ogci.com/wp-content/uploads/2023/10/Pathways-to-Decarbonize-Refining-Report.pdf

The “Cracker of the Future” consortium (COF)

Initiative of the Trilateral region
The Netherlands, Flanders & North Rhein WestFalen

To assess direct electrification of furnaces
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* Europe:
» 40 steamcrackers
» Capacity: 22 Mta ethylene (‘19)
« 31 Mta CO, [1.43 t CO,/t ethylene]

» Energy need (naphtha based): 27 GJ or 7.5 MWh per
ton ethylene = 171 TWhly

- Energy need: 171 TWh/y or -20 GW

- This additional 171 TWh/y corresponds to 2x the power
consumption of Belgium (83 TWhly)
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The COF's technology perspective on electric heating

Assessment: sound technical options — no proof-of-concept yet — new experienced technoloqgy partners identified!

TotalEnergies
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Keep Discovering

- Physical concept deemed not scalable for steamcracking
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Disclaimer and copyright reservation
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Definition - TotalEnergies / Company

The entities in which TotalEnergies SE directly or indirectly holds an interest are separate and independent legal entities. The terms
"TotalEnergies", "TotalEnergies company" and "Company" used in this document are used to refer to TotalEnergies SE and its affiliates
included in the scope of consolidation. Similarly, the terms "we", "us", "our" may also be used to refer to these entities or their employees.
It cannot be inferred from the use of these expressions that TotalEnergies SE or any of its affiliates is involved in the business or

management of any other company of the TotalEnergies company.

Disclaimer

This presentation may include forward-looking statement within the meaning of the Private Securities Litigation Reform Act of 1995

with respect to the financial condition, results of operations, business, strategy and plans of TotalEnergies that are subject to risk factors
and uncertainties caused by changes in, without limitation, technological development and innovation, supply sources, legal framework,
market conditions, political or economic events.

TotalEnergies does not assume any obligation to update publicly any forward-looking statement, whether as a result of new information,
future events or otherwise. Further information on factors which could affect the company’s financial results is provided in documents filed
by TotalEnergies with the French Autorité des Marchés Financiers and the US Securities and Exchange Commission.

Accordingly, no reliance may be placed on the accuracy or correctness of any such statements.

Copyright
All rights are reserved and all material in this presentation may not be reproduced without the express written permission of TotalEnergies.
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