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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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Detection of the mooring
failure

SkipeV?

Pioneers
for

(/2

years




Introduction SKIPE* V2
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On our “ageing” floating units, the mooring tension monitoring is not reliable and costly to
maintain.

- Need to adopt an overall strategy that address Detection of mooring line failure:

Allow a
prompt and

efficient ./
deployment

Master the : Need for a

r?o_cl)ring e robust and
ailure validated
: upgraded ;

detection Position algorithm

Monitoring
System
based on
latest
technologies

Eliminate
Detection
based on

mooring OB RN Pioneers
tension "IN (&) for
monitoring I
(*) Station keeping Indicator — Process & Equipment
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Motivations & historical method: Skipe v1
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: : . QL 2006-2010 2018-2020
Historical method: Skipe v1 il o Enes Deployment of Skipe v
« Submerged load sensors subject to Discovered by diving Works even if the tension
. . inspection 18 months after sensor is not calibrated
quick degradation failure Event-based — reliability of
i . Failure hidden in sensor noise sensors critical
» Costly to maintain/replace and physical spurious effect Still too many false alarm

Detection quality

* Event-based method » no detection when
data are not transmitted

 Many false alarms due to data quality issues

Number of false alarms since Feb-22
(average 5.7 per week)
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Digital solution for mooring line failure detection
» monitoring of Company assets mooring

Status-based method

ﬁr Smart ro
(HO, affiliate;

Hardware
Position equipment and wind sensor

Performance standard

Pl Server 100% correct detection

0 false alarms

1 day max for detection of a broken line

2 broken lines detection in 1 hour

30,000+ synthetic failure simulations (per FPso)

I
Position correction service

PPP correction 3k€/year/ FPSO geo‘\

Al flex %

Corrections

Wind loads: available for all F(P)SO For one FPSO:
Hawser tension: for buoys and tandem offloading

Damaged watch circles 1IM$ CAPEX SAVING
Centers at equilibrium position with broken line(s)

Adjustable radius, 1I\/I$/4y OPEX SAVING
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Deployment

38% 2 75 Mooring lines

TotalEnergies

InnoTower

A
[ 14

Objective to move to 100% Units in
Operation

Patented algorithm
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SKIPE V2 FOR MOORING INTEGRITY
MONITORING
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Principle by
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Introduction H3DDIP* V1
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On our ageing hull floating units, corrosion & structural degradations are more & more frequent.

Life Extension of our floating units is now a standard expectation in TotalEnergies.
- Need to adopt an overall strategy that address Hull integrity management of our ageing assets:

Digitalize our
inspection &
control the
evolution of

Anticipate integrity

Mitigate important
confined repair work &
spaces be efficient

hazard in our

Master the diagnostics
maintenance

in
operational
Meet the condition
growing gl 5 £\ |
Y o
@ demand for . joneers

inspection & T
repair v 20
gre- (*) Hull 3D Digital Inspection Platform

years
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Motivations H3DDIP - How It was done previously

e

TotalEneraies

=5 = LPPER TECK
% e 1_ T =i e
H= 30|5m—— :[&\E; ErREET e
=
——R=IF G2Y g% R
—& - £~ M%ZQQ
_— 2 "\&\ . L5y
v sy
— ‘Q{s
B= Q& =
7.1m
Characteristics & Constraints
« 16 WBT - confined spaces :
» Several sub-compartments inside one WBT "
« Manhole min size 600*800
1 Y years
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Motivations H3DDIP - How it was done previously

WBT inspection with confined space entry

Inspection report (pdf files), & paper reporting on dwgs
|dentification of the integrity and coating notification

Based on these information Tanks condition & work evaluation is prepared

and maintained updated for all tanks

Organize primary activities to be done at tank opening and plan for required

manpower & material

Hull tank condition and maintenance repair Plan
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inspection process and preparation/execution of repair works takes weeks/months ’0{



Motivations H3DDIP: implement innovation - scouting culture

Combined Technologies -> Drone — Lidar — Al

Virtual reality -> Corrosion detection + geovisualisation 3D point clouds
Mitigate confined space hazard

Process & capture

Video flight & -
3 @ ‘

Geolocate & overlays 3D

Upgrade the maintenance in opera.
cond. of our ageing assets

Improve time to identify integrity threat
Meet the growing demand for inspection
and repair.

Be able to anticipate repair work,
be efficient in the diagnostics, reduce
the POB for intervention

Raw data reduced t

=

Digitalize our inspection and reporting Ee -
1 kl

techniques on Platform,
control the evolution of integrity
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CTRs A Pilot test on \
s i 1
Prototype demo: benchmark on 'IIZ'IOD'[SaloEneI’gIe 1
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AN Drone techno + 3D point Clouds  inspection videos H 'y
We needto %, selection with first + “Automatic 1 -
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Start discussion !
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H3DDIP: Deployment 'ﬁf[> o @) Mo @)
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Deliverables — Digital platform :

« 3D viewer for general overview of corroded areas

» Al data processing & 3D visualization to enhance:

* Preliminary scope for coating/repairs

» Areas of concerns for metal loss

« Needs for scaffoldings, Steels ... etc

- Available to all stakeholders (improve decision-
making, reduce errors, and automate manual tasks)

S iee

S o,

@ ST S e, . e
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Innovation process focus

Think Big — Act small (products deployment steps)
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Innovation process

 What processes do SKIPE and H3DDIP innovatlions share ?
AI
/

7/

12 months for project execution and deployment

Structured in Agile team to achieve its ambition

Innovation roadmap : deploy quickly & right to fail

N7

Pioneers
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Innovation
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 The Innovation process used; is all about breaking down the barriers that slow down innovation,
making it easy to identify and test new tech solutions to solve operational issues.

Innovation is

- Identify, understand technical problem & Find a solution One Of the key

( )

- Test them rapidly

. J
( )

- Deploy proven solution

. J

Main Objectives :

- Deliver innovative industrial solution in short term

- Culture of innovation inspired by “right to fails” -
- / - Pioneers

for
turning failure into fuel for innovation & quick industrial deployment 1OL
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Conclusion *9

Future Directions and Opportunities - Embrace change  tanergies

 The discussion is to complement the current innovation efforts conducted through the FPSO/FER
Forum rather than replace them.

To ensure reliability and performance of mature assets, the innovation cycle

should focus on reducing project duration for quick deployment

— =
/ ﬁ&ﬁﬁ \ ﬁ? forum is a unique ecosystem " D
SquallMoor  &==== comprising academic institutions, % =~ £

HITS universities, laboratories, technology
;\S/I((::iRr;\rc():cl)_lrin S providers, engineering contractors,

. g components suppliers, Energy companies, etc...
4D Fatique
CrackGuard I © 6 U 6 & =
MONITAS _ Accelerate & Quick deployment ?
Ch aln OPB fatlg ue Identify Technical Problems ) _Problem Solving > Testthem rapidly > Deploy Proven Solutions

E{C ovreeeaenns / Q’Vﬂul’lﬂn
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Digital Twin - Connect Real with Virtual *9
Digital Twin — Make it happen & Make It useful ! TotalEnergies

il

Let’s take benefit from

- Digital solution
- New technology,
\_- Al development (or Not!) )

Pioneers

i g 9 for
21 | FER Forum - TEC — November 2024 years



TotalEnergies

Pioneers
for

years



	Diapositive 1
	Diapositive 2 Disclaimer and copyright reservation
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6 Motivations & historical method: Skipe v1
	Diapositive 7
	Diapositive 8 Deployment
	Diapositive 9
	Diapositive 10
	Diapositive 11 Motivations H3DDIP -  How it was done previously
	Diapositive 12 Motivations H3DDIP -  How it was done previously
	Diapositive 13 Motivations H3DDIP: implement innovation - scouting culture
	Diapositive 14 H3DDIP: From Scouting to deployment 
	Diapositive 15 H3DDIP: Deployment 
	Diapositive 16
	Diapositive 17 Innovation process
	Diapositive 18 Innovation
	Diapositive 19
	Diapositive 20 Conclusion  Future Directions and Opportunities - Embrace change 
	Diapositive 21 Digital Twin - Connect Real with Virtual Digital Twin – Make it happen & Make it useful  ! 
	Diapositive 22 Thank you!

