2025

Partage de bonnes pratiques - Atelier 3

Gestion de I'information comme levier de
performance de '’Asset Management



INFRASTRUCTURE & PROJECT AUTHORITY

TRANSFORMING INFRASTRUCTURE PERFORMANCE : ROADMAP TO 2030

sl

B Decisions BT

L

:i’ £

Optimisation

-

|

. ~ ’:
& Iy = 18
:’/‘,‘}‘ 1 S e o N / ] = : .L«"ﬂ' ‘_
- AR, = 3 s

Natural Environment

https://www.gov.uk/government/publications/transforming-
infrastructure-performance-roadmap-to-2030

Intelligent Industry | Smart Assets

Societal
outcomes

Systems of
Systems
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ASSET OWNER OPERATORS ARE POSSIBLY MISSING OUT ON 50-60% OF THE VALUE OF DIGITAL INVESTMENTS*
DUE TO THE FACT THAT MOST TWINS INVESTED ARE WORKING IN SILOS AND INFORMATION CONTINUITY IS 2
NOT MAINTAINED — THEREFORE, OFTEN FAIL TO MEET THEIR OWN RETURN ON-INVESTMENT EXPECTATIONS

© ASSET OWNER OPERATORS: WHY TO INVEST (BETTER) IN ALM/DiciTAL Twinsz i

Energy Sector Companies __ Utilities | Electricity, Gas, Water

Production Efficiency & Process Optimization

Energy Consumption Monitoring

Plant Visualization (Construction/Operations)

Enhanced plant & worker safety

Improved & timely decision making

Scenario modelling and simulations (weather, accidents,...)

> Remote monitoring of T&D Assets like towers &
substations

> Vegetation management to assign field services to
avoid disruption in services

> Scenario modelling & simulation for emergencies

> Field worker safety & knowledge transfer

> Means of training via simulations & scenarios

>
>
>
>
>
>

Industry Focus on Energy Transition: Producing Green Energy

& Building Green Assets Industry Focus: Smart Grids, Investing in Green Energy,

Cybersecurity & Sustainability, OMNISUMER

Railway Infrastructure Airport Infrastructure
Operations & Systems Monitoring
Real-time traffic monitoring

Signalling systems network optimization
Infra Construction monitoring

Inventory & Spares management
Predictive Maintenance to avoid failures
Zonal and Regional Control towers

Fleet Operations Management

Visualizing ground operations
Monitoring critical systems and assets
Emergency scenario modelling
Energy systems monitoring

Simulator based trainings
Construction and Maintenance
supervision & upgrades planning

VVVVYVYVYVYY
VVVVYVYY

NVIRONMENT C
A DiscIPLINE CO
LE INTELLIGENCE
ORTFOLIO LIFE

Industry Focus: Sustainable airports
leveraging green energy, Better security
and customer service innovations,
Hydrogen storage, Air taxi infra

© NEWTRANSIENT BUSINESS MODELS - AbapTive, Lean & AGilE T

Intelligent Industry | Smart Assets *CRI RePOI't.' httPS.'//WWW. capgemini. com/insights/research-library/digital—twins/ Company Confidential © Capgemini Invent 2024. All rights reserved | 3

Industry Focus: Advanced Infrastructures,
Autonomous Transportation, High Speed Rail



ECOSYSTEM PLAYERS HAVE DIFFERENT OBJECTIVES IN THE INFORMATION VALUE STREAM -

Objectives of the different ecosystem players need to be aligned with the assets’ owner operator strategic vision

ECOSYSTEM OF ORGANIZATION - DIFFERENT ACTORS, DIFFERENT BUSINESS MODELS

Intelligent Industry | Smart Assets Company Confidential © Capgemini Invent 2024. All rights reserved | 4



DIGITAL TWIN - WHAT IS THE DEFINITION ?

ISO definition : The digital/virtual approach is now in the process of being standardized. See ISO,
IEC, OMG, etc. E.qg. ISO 23247 series under development for Manufactured Products : “Digital twin:
a digital representation of a particular physical entity with data connections that enable
convergence between the physical and digital states at an appropriate rate of synchronization, and
provides an integrated view throughout the lifecycle of the physical entity that helps to optimize
the overall performance.”

BIM : Both digital twins and BIM models are digital representations of physical spaces. The main
difference between the two is that BIM 3D models are used for visualizing the design and
construction of an asset, while a digital twin enables virtual interaction with that asset. How to
describe the industrial Process inside the building ?

Digital Twin Consortium:

What does it mean for an Asset from an Asset Owner Operator Perspective ?
Results of 10 years of best practices & Capgemini R&D with associated registered IP .....

Intelligent Industry | Smart Assets Company Confidential © Capgemini Invent 2024. All rights reserved | 5


https://www.digitaltwinconsortium.org/

DETAILED DEFINITION FOR ASSET TWINS

Collaborative, Continuum, Digital ’
Eco-systems at Required Fidelity

SYSTEM OF SYSTEMS
Asset Lifecycle Management
(Inter-operability)

Updated Drawings (2D/3D)
Material Certificates AS BUILT
Connected Construction Assets 2
Connected worker

AS
MAINTAINED

Safety and Environmental T
Reports .. .
. Predictive Maintenance
Construction Cc'mtrol Tower Service Condition monitoring
A 2erformance Training & Knowledge Transfer
i Analysis Remote Maintenance

Warranty management
Energy management
Demand forecasting

77

ENGINEERING, C"g‘.””!;_";"-‘ Supplier management
’ igita :
PROCUREMENT & Data Handover /:\
CONSTRUCTION 4 \:/

[EPC - sinGLE OrR muLTIPLE] A

Asset « Service optimization

N Optimization « Energy monitoring
! * Productivity optimization
; AS DESIGNED Regulatory « Operations control tower
_ T1 Changes (HSE) Remote training & simulation
ew or Modified Process enhancements

Design Basis & Drawings (2D/3D)
Process Flow Diagrams

Technical Specifications
Material Requisitions &
Equipment List

Connected Worker
Process optimization

AS

Reaul Requirements
equ. pes . OPERATED

I8 Possible New

i

) AS REQUIRED *  Technical Specifications O&M Continuous Feedback Protocols '

Safety and Environmental * Budget/Milestones/Timelines !

Eepf’rts o Caleulati Process Definitions & : geg‘f_ltatgy erqg”eme“ts Revised Process Definitions !

ngineering Calculations .- ¢ .-. - . vality Standards === oo imimimimoo- Uparades & Records -
Supply Chain Simulation < Standards -< > » Materials and Equipment < P9 . All rights reserved |

» Asset performance monitoring

6



BUT INFORMATION CONTINUITY IS NEITHER UNDERSTOOD NOR Y
IMPLEMENTED IN MANY ASSET OWNER OPERATORS BUSINESS PROCESS
CREATING DISCONTINUITY ALONG THE PROCESS

. 0\C
. 5(0““““\ 9

Service

AS BUILT Disc..  Performance AS MAINTAINED
continyjty,  Analysis
ENGINEERING, ; Continuous
PROCUREMENT & R
CONSTRUCTION =
[EPC - sinGLE or MuLTIPLE] Discontinit
iscontinui
Asset Work Y
Optimization Instructions
Regulatory
AS DESIGNED DL
Newor  (HSE) AS OPERATED
Modified

| Requirements

D'\sco“t'\““‘w

AS REQUIRED



WHAT DIGITAL CONTINUITY MEAN FOR A FLEET OF ASSETS

Portfolio Digital
Continuity
-

I Build Faster and Replicate

I Operate Longer and Better

Manage efficiently Corporate
Asset Portfolio

Asset Digital
Continuity
- (\

e

-
\

REGION #1 REGION #2
- Collaborative, Continuum, Digital Eco-systems at Required Fidelity

REGION #3

Intelligent Industry | Smart Assets

\/

<+——(Collaborative, Continuum, Digital Eco-systems at Required Fidelity—>

-

Company Confidential © Capgemini Invent 2024. All rights reserved | 8



AND ACCROS SYSTEMS & TIME SCALE Yy

Portfolio Digital
Continuity
-t

EAM - PPM - - APM ——@ ASSET MANAGEMENT

1
P Stratealc Yearly to
COMMAND CENTER Lo eg Asset
i Decisions Lifecycle
1
HYPERVISION —— EAM —— APM —@ :
<
<
Asset Digital Tactical Monthly To
Decisions Yearly

Investment Delivery Daily, Weekly
To Monthly

Operational
Decisions

Hours,
Minutes to

Seconds

~—Collaborative, Continuum, Digital Eco-systems at Required Fidelity—

REGION #1 REGION #2 REGION #3 @)
Callaborative, Continuum, Digital Eco-systems at Required Fidelity - A
. . Asset Health Status =
Build Faster and Replicate Operate Longer and Better ] M é -
ASSET BASE
Asset Information Management
EAM Enterprise Asset Management PPM Project Portfolio Management Asset Investment Planning APM Asset Performance Management HYPERVISION

SEAMLESSLY INTEGRATE OPERATIONS AND MAINTENANCE PLATFORMS TO TRANSFORM DATA INTO ACTIONABLE
INTELLIGENCE, DRIVING EFFICIENCY, STRATEGIC DECISION-MAKING AND SUSTAINABLE PORTFOLIO GROWTH

Intelligent Industry | Smart Assets Company Confidential © Capgemini Invent 2024. All rights reserved | 9



ASSET INFORMATION MANAGEMENT USE CASE & BUSINESS CASE Y.

ASSET INFORMATION MANAGEMENT USE-CASES  [IEON DIRECT IMPACTS @B WIDER IMPACTS

HYPERVISION
Asset Information Management ) REVENUE/OUTPUT INCREASED
RCMINGSERMM
ISO 55000 emphasizes that asset management is not about the assets themselves, but about the value generated from and LRI LE L 12 22 2R
through them (including both tangible and intangible assets). With information at heart of it, any enterprise system

adopted in silos will not drive VALUE-CENTRIC decision-making at Corporate or Organization levels \—[ INCREASED PRODUCTIVITY ]— @
FROM COMPLEXITY TO CLARITY—INFORMATION MANAGEMENT TRANSFORMS HOW WE BUILD-OPERATE-SUSTAIN

& IS THE CATALYST FOR A FUTURE WHERE INFRASTRUCTURE IS INTELLIGENT, EFFICIENT - BUILT TO SERVE GENERATIONS

Intelligent Industry | Smart Assets

)
IMPROVED CULTURE
IT| portin
NA t & bu REDUCED RISK
nce m MORE SUSTAINABLE ASSETS
IMPROVED COMPLIANCE @
HIGHER QUALITY ASSETS
- Commercial management @ INCREASED RESILIENCE =
. Capltal.& Flnanc.lal mana.g.ement INNOVATION
» Portfolio planning & resilience -
ENHANCED REPUTATION
INCREASED EFFICIENCY
INCREASED ASSET UTILIZATION
IMPROVED HEALTH &SAFETY J
' - INTERNAL EXTERNAL
% iy AssetHealthStatus g == ettt . ORGANIZATION \ [ ORGANIZATIONS |
s A , \
m m _’l‘_ 1 PPM Project Portfolio Management APM  Asset Performance Management :
p— : EAM Enterprise Asset Management Asset Investment Planning 1 COSI'SSAVED/AVOlDED INCREASED REGIONAL GDP

ASSET BASE \ 1
1 1
1 1
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“IFYOU DO NOT KNOW EXACTLY WHERE YOU ARE GOING, HOW DO YOU
KNOW THAT YOU HAVE ARRIVED?" - STEVE MARABOLI

THE OWNER-OPERATOR’'S DILEMMA

"Where do we see the most
significant strategic impacts of

Digital Twins within our
organization?"

"Where do we need to make
specific adjustments in our
technology infrastructure to

facilitate Digital Twin
integration?"

"Where do we anticipate the most
significant business impacts of
Digital Twins, and how can we

highlight them?"

"Where in our Digital Twin
processes is data governance &
regulatory compliances most
critical, and how do we prioritize
ie?"

"How can we seamlessly
integrate technology to
strategically align with our
overarching vision?"

"How do we evaluate the
technological landscape to
ensure compatibility and

readiness for Digital Twins?"

Intelligent Industry | Smart Assets

"How can we effectively showcase
the contributions to operational
excellence and capex/opex-
effectiveness?"

"How can we ensure a high level of
data governance & regulatory
compliance throughout the
lifecycle of our Digital Twins?"

* lllustrative, not exhaustive

THE BEST PRACTICES

AS-IS

TO-BE

MATURITY FRAMEWORK

INCREMENTAL
IMPROVEMENTS

(- Site visits & maturity \

assessment workshops
¢ Functional assessments
« Fit-Gap Analysis
e Use-case developments
« Brownfield vs Greenfield

\- Single site vs fleet-wide )

(- Incremental value driven \
roadmap
 TO-BEtech stack
architecture with focus on
digital continuity
« Enable E2E proven business
\ & technology integration )

Monitor & improve \

transformation plan YoY

* Replicate progress faster for
deployments at scale (fleet)

* Include, steer & empower

key enablers to foster all

benefits in Digital Twin

\ ecosystem

Company Confidential © Capgemini Invent 2024. All rights reserved | 11




IT ISIMPORTANT TO UNDERSTAND THE DIGITAL/VIRTUAL WORLD WHICH AN AOO NEEDS TO PONDER Y
UPON FROM A MATURITY LENS — ESPECIALLY IN RELATION TO THE 5 TWINS FOR AN ASSET e

~ 3 I
| What should be the synchronisation frequency and Fidelity for the \
S _ } entire life cycle of the asset through the various stages? ,

—_—— —_—

“The Digital Thread”

——

» For existing assets upgrades and
retrofits: Construction data and other
digital assets - can they be re-produced for
the renewal/refurbishment/retrofitting?

~
/'« In what ways will maintenance teams be /
I . : e .

involved in the utilization and improvement
of the digital twin, fostering collaboration For,’
more efficient asset management? I

Service History
& Records

[
|
« How willan AOO conduct a cost-benefit I\
analysis during the maintenance phaseto |
assess the ongoing value and return on ‘\

digital assets including a digital replica
produced & updated - can they be used
for construction simulation and supply-
chain planning optimizations?

~
Continuous Digital

|
|
|
[
[
[
I
I .
| » For new assets: Construction data, other
I
I
[
[
: Data Handover
|

| |
——————— * AS REQUIRED —————————ﬂ_____

| How can we ensure the continuity of accurate
’I and up-to-date data inputs, maintaining the
| effectiveness of the digital twin?
’ ,' « What mechanisms need to be in place to
« The digitalinformation provided is structured in relation to ! : continuously monitor the performance of the
|
[
|
|
|
|
\

S i
I » For existing assets upgrades and retrofits:

Design data and other digital assets - can
they be re-produced for the renewal?

assets including a digital replica produced -
can they be used for simulation and further

requirements as per standards, compliances & specs? | digital twin, and how to address deviations from
« Are upstream (Project) & downstream (O&M) involved in ‘l expected outcomes?

what-if analysis during construction as well * How are operators and relevant stakeholders

I
[
[
[
:

» For new assets: Design data, other digital |
[
[
[
|| requirements planning for digital information capture?
|

[ |
a_S_O_&_MQh_aies?_ _______________ \ ,' « Isit for a one-time single unit or a fleet - requirements for l\ trained to effectively utilize and engage with the
"_— e ,' CAPEX in line with replication faster if fleet? } digital twin during the operations phase,
| * Are the requirements for Greenfield or Brownfield? | \ ensuring its optimal use for decision-making? /I

— = ———— — ——— e —

Intelligent Industry | Smart Assets * Non-exhaustive Company Confidential © Capgemini Invent 2024. All rights reserved | 12



4 MATURITY PILLARS WITH 5 DIMENSIONS TAKING THE ASSET LIFECYCLE INTO CONSIDERATION

Complex & Long Life Cycle VALUE CHAIN
-20

Years EPC: ENGINEERING
PROJEC;!-I ﬁi\'{‘ECLISGPMENT & PROCUREMENT & OPERATIONS & MAINTENANCE DECO;\/IEI?;SCSLIIONI‘::ING &
CONSTRUCTION
-

Greenfield Brownfield

ASSET OWNER OPERATORS
MATURITY PILLARS

PROCESS ——TE, TEOTNOB E D T TR

Organization suitability  Digital twins' performance » Assess the IT-OT Architecture « Evaluate Data semantics and ¢ Assess business sustainability

against the needs of digital assessments and KP!I capacity for new technology governance and scaled deployments for

twins monitoring & solutions deployment fleet wide digital twins

« Rights and authority with

« Target operational model & * New DT process definitions » Assess standards and access controls to leverage « Assessment on net-zero

UC definition & management and deployments interoperability data from EPCs, OEMs, SVCs targets

requirements
« Overall program governance + Assess cloud/hybrid options + Evaluate EoL scenarios and
future projectinvestments
« Skills requirements definition DIMENSIONS
ECO-SYSTEM STRUCTURE ECO-SYSTEM PERFORMANCE DIGITAL CONTINUITY EVOLUTION
Main participants in the overall Measuring improvementin Use and enhancement of the Integration of Business Functions Use of design authoring
digital twin lifecycle and how terms of process, results and digital thread to support the through additions to the digital templates, harvesting designs
they interactin the evolving the ability to predict complete eco-system structure thread (Scope, Cost, Schedule, for reuse and building a
world of digital twins with improvements as the solutions and enable digital transactions Assets, Sustainability, Risk and catalogue to support concepts
necessary ownership rules are scaled and become more across different stakeholders supporting functions like of Industrial Construction and
embedded in a different throughout the asset lifecycle Document/Knowledge Processes
culture Management)

Intelligent Industry | Smart Assets REFERENCE: DIGITAL TWIN CONSORTIUM DESIGN AUTHORITY Company Confidential © Capgemini Invent 2024. All rights reserved | 13



OWNER OPERATOR NEEDS TO CONSIDER THE DIFFERENT SCOPES OF INFORMATION SETS
INCLUSIVE OF INDUSTRIAL PROCESSES THAT WILL BE GENERATED AT DIFFERENT ASSET i
LIFECYCLE STEPS

‘ : 5 PRIOR TO

4 4 EPC - BuiLD OPERATIONS START
INITIAL (EARLY) : : FINAL BUSINESS

AGREEMENTS OUTLINE CASE
BUSINESS CASE : :
: < OWNER OVERSIGHT
(LATE) OUTLINE : : “oc\)v‘

BUSINESS CASE &?

o

~AV3IYHL TVLIDIg FHL,,

PREPARATION FOR
OPERATIONS &
MAINTENANCE

CORPORATE SUPPORT
* FUNCTIONS

) EKISSUED FOR -
! APPROVALS :ISSUED FOR DAE

I : :FID
: « -«
ASSET INVESTMENT PLANNING INFORMATION MANAGEMENT FOR PORTFOLIO OF ASSETS

OS: ORGANIZATIONAL INFORMATION AGREEMENTS & - TIMELINE ~
) DIGITAL CONTINUITY ) . H -
Intelligent Industry | Smart Assets STAGES EXCHANGE APPROVALS - Company Confidential © Capgemini Invent 2024. All rights reserved | 14
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THE 5 DIMENSIONS ASSESSMENT PROVIDES MATURITY CLASSIFICATION IN DIFFERENT
SEGMENTS AS SHOWN BELOW - WHICH HELPS THE AOO ALIGN HIS FUTURE STATE ROADMAP

MATURITY
LEVELS

DIMENSIONS

LAGGARD

«Active and passive
resistance of digital twins.
Little or no digitization is
found in many legacy
projects. Working on point
solutions and in complete
silos

*Passive observers of
digital twins. Silos are first
to digitize, often driven by
architects automating the
production of drawings or
general contractors using
models to coordinate and
eliminate clashes in the
field. Integrated
departmental solutions

LEADER

* Active observers of digital
twins. The Silos realize
that there is mutual
benefit in sharing, and this
is often done without
Owner involvement. Some
level of cross
departmental integration

* Active prototypes of
digital twins. The Owners
see the benefit and start
to define the sharing of
data between point
solutions, often providing
the technology platforms.
Organizational integration
maturity is seen.

*Active adoption to digital
twins in an entire
organization. Eventually
the integration
encompasses the
complete extended eco-
system. System of
Systems (SoS) integration
maturity.

* Minimal AOO
involvement

« AOO want to engage but
not sure how?

» Partners engaged in
the design & its

« Complete owner
involvement.

« Complete integrated
delivery lifecycle for

ECO-SYSTEM STRUCTURE

« Manual 2D drawings « Some work digitally in 3D

e Metrics are siloed

e Metrics still focused on
cost & schedule in real

digitization « Active pilotsin progress.

» Evolving focus on a digital
workflow & predictive

Bespoke design with SoS

entire supply chain

» Generative designs

Eco-SYSTEM PERFORMANCE

e Well-developed KPlIs

e Focused on reducing cost » Metrics drive all visibility

DIGITAL CONTINUITY
EvoLUTION

BUSINESS FUNCTION
INTEGRATIONS

UsEe OF CATALOG &
REPEATABLE ELEMENTS

Intelligent Industry | Smart Assets REFERENCE: DIGITAL TWIN CONSORTIUM DESIGN AUTHORITY (ILLUSTRATIVE = NOT EXHAUSTIVE) Company Confidential © Capgemini Invent 2024. All rights reserved | 15



FOR THE ENTIRE LIFECYCLE, THE ASSET INFORMATION MANAGEMENT SYSTEM IS THE FOUNDATIONAL
COLLABORATIVE REPOSITORY WHICH STORES, EXCHANGES & IS A MEANS OF UPDATING INFORMATION &
IN A DATA CENTRIC APPROACH FROM A COLLECTIVE ECO-SYSTEM DEFINED BY DIFFERENT STANDARDS

Digitalization of information for AIM requires Standardization of the data for Interoperability which in most cases has same foundations.
But - Standards could be very specific to a domain or industry depending on Industrial Processes

Energy Sector (O&G) Utilities | Electricity, Gas, Water

g

ISO 15926-2 ISO 15926-2

Railway Infrastructures

Airport Infrastructures

DIGITAL STORAGE

IFC (I1SO 16739) IFC (1ISO 16739)

Intelligent Industry | Smart Assets Company Confidential © Capgemini Invent 2024. All rights reserved | 16



FOR MOST AOO DEALING WITH COMPLEX INFRASTRUCTURE ASSETS, IT IS IMPORTANT TO UNDERSTAND
THAT A UNIQUE STANDARD COVERING ALL THEIR BUSINESS & ASSET NEEDS DOES NOT EXIST (YET). TO
BE BEST-IN-CLASS, IT IS ESSENTIAL TO LEVERAGE BEST-OF-KNOWLEDGE FROM DIFFERENT INDUSTRIES.

ISO 15288

Systems
Engineering

ISO 10303-233
Systems
Engineering

-

Systems Modeling

Intelligent Industry | Smart Assets

CityGML/GIS
L]
Installation / Region
A
' e &
® OV
N
T City &6.
T
[ Air [ Space
.i\ Underground
Water / Sea E3{e]:¥:Xel 3
Real Property Asset
T
WFacility / Built

(ISO 16739 (IFC)

ISO 16757 (data structures/building servic«im‘(
I

[
ISO 15926
&

ISO 13584
\

ISO 15926-4

Pl System B Sub-systems {3

§ Structure (8 Space I8 Level L8 Room

J Overa |

=

Object Modeling

1ISO 22745

1ISO 10303-221

Intelligent Schematics
J

~

~
P/
y
£
2

g

N

/ISO 19775 (X3D)

cone
£

A

g

v

box

S

torus

sphere

N

ISO 10303-42
=1S0 15926-3

Geometry Modeling

BEST APPROACH

s NUCLEAR POWER PLANTS

IAEA is working on PIM —
Plant Information Model for
Design Knowledge
Management

% ELECTRICUTILITY GRIDS

Grid standards for T&D
interoperability

COMBINATION OF
STANDARDS

% RAIL INFRASTRUCTURE

ERTMS standards, RAILML

% AIRPORTS

BIM plus HVAC standards for
facilities management &
building services
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UNDERSTANDING YESTERDAY'S vs TOMORROW'S PROJECT DELIVERY

YESTERDAY'S PROJECTS

* Globally dispersed teams with fragmented responsibilities

» Specialized tools = isolated excellence, no integration

Many data Formats = loss of fidelity when transferred
IP black boxes = protect value, but obscure conflicts
Data built for design/build, rarely for operations

No common data standards = fallback to PDFs/paper

« Handover is often lowest-common denominator: paper

Not searchable, not component-linked
Difficult to update or extract value from

« Lack of data governance = incomplete, inconsistent transfers

« Focus remains on lowest-cost installation, not lifecycle value

Intelligent Industry | Smart Assets

TOMORROW'S PROJECTS

More specialized participants = evolution of EPCs and
delivery models

Connected via digital platforms

» Clear data architectures and handover specifications

« Cross-disciplinary collaboration with real-time impact
tracking

« Responsive to change across all project phases,
including handover

Owner / operator / lead contractor will collaborate & define:

« How datais structured, attributed, and handed over

« Monitor progress, assess changes = lean, agile
execution

« Train operators on future-state systems, not legacy
setups

« Pre-plan ops with consistent as-built line lists, tag
registers, etc.

Focus is on lifecycle cost over 20-50-100 years of ops

Company Confidential © Capgemini Invent 2024. All rights reserved | 18



THE CHALLENGES OF PROJECT HANDOVER & CLOSEOUT PROCESSES

TRADITIONAL HANDOVER

12 months 1st
before 1t Operations Operations

: | |
| |
| |
| |
| |
| |
| |
| |
| |
| |
o i | |
Handover planning | |
& execution starts here ﬁ |
i |

Traditional project known tags A —— qren=s e —{?
------------ ; |
-------- Em |

v - ”& : :?
) (@) — | |
WHY? S - f | |
“— P - , | |
) e Traditional project data collected I I
g - | |
§ -7 | |
(@) 7 I I
o 7/ : Data collection :
/ |  continues |
i/ Project planning starts here I ? years I
7 | J
| |

Timeline

v
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WHAT ABOUT COST OF QUALITY OF INFORMATION?

Up to 40% of project information is created
outside of the design applications

“Cost of poor quality were as high as 159, of People Project team members spend up to

total install cost of a project. 40-60% of their time searching for and

validating information
20% were related to quality and accessibility

Up to 70% of plant construction errors can
be attributed to inconsistencies between
documents

of information.”

(*) Alstom - SAIC

n
“Only 194 lower data accuracy vs. plan will AL AALE I,

require 109% more resources to complete a
9 10% P Poor-quality or missing data can derail

project” budgets, schedules, and handover processes.

Technology

(incl. Data
Semantics)

Project data is fragmented across siloed
Processes systems, formats, and locations.

(*) CMII Research Institute — White Paper CMII-810C

Teams spend up to 60% of their time
searching for and validating information.

Quality in itself according to LEAN, is considered a non-value-added (NVA) activity. The point is to build quality in the processes

and workflows to eliminate the need for costly and time-consuming rework or excessive checks.
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REDUCE COSTS & TTO READINESS VIA PROGRESSIVE HANDOVER

From 50% of project data collected at first
operations

To 95% of Tag data collected and verified

HOW?
» Early availability of
information for
operational readiness
processes. * Comprehensive data fill
and data quality analysis
* Continual assessment for operations teams

and metrics reported
throughout the project. * Information Handover
Specification readiness
» Staged, incremental flow  (CFIHOS; BIM; COBie;
of validated data, based etc)
on data maturity.

Intelligent Industry | Smart Assets

TRADITIONAL HANDOVER PROGRESSIVE HANDOVER
12 months 1st

) . before 1%t Operations Operations
Actual equipment tags on facility ,

. —_—

Handover
execution

starts here \i

Traditional project known tags

Y —
. —
. —
Y —
. —

.. —
. —

—

Count of Tags

Data collection
continues
? years

i

Timeline

A 4
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BEST PRACTICES FOR DIGITAL DATA HANDOVER : OVERALL! START WITH THE
END IN MIND!

*Define the who, what, where, and how of data (Keep ISO 55000 series in mind for vision & strategic mindset)
Clearly assign ownership, purpose, flow, and usage of each data type across the project lifecycle.

*Use infrastructure that can federate and serve diverse data at scale

Adopt platforms that can integrate structured and unstructured data from multiple sources, enabling real-time access and
analytics.

*Focus on data centric approach with individual tool excellence, followed by connectivity & integration
Prioritize best-in-class tools for each discipline, but ensure they can interoperate through APIs, data standards, or middleware.

‘Design for flexibility, extensibility, and future use cases
Build systems that can evolve — supporting new asset types, analytics, or requlatory needs without major rework.

*Rely on open standards to bridge tools and participants
Use industry standards (e.g., IFC, COBie, ISO 19650, ISO 15926) to ensure seamless data exchange and reduce vendor lock-in.

Establish and execute a plan to keep data current
Define processes for continuous data validation, updates, and version control — especially post-handover.

Start small, scale smart, and involve partners early
Pilot digital practices on a manageable scope, refine collaboratively, and expand with stakeholder buy-in.
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QUESTIONS

Est-ce que ces sujets font écho a des sujets similaires dans votre société ?
Si oui lesquels : répondez par mots clés

Avez-vous déja lancé une démarche de jumeaux numériques ?
Si oui par quel sujet avez-vous commencé ?

Quels sont les Jumeaux numériques qui répondraient a des besoins de votre organisation?

Comment assurez-vous 'échange d’'information (Data Centrée) avec votre écosystéme Ingénieries, constructeurs,
sociétés de services... ? Et entre la phase projet a la phase exploitation ?

Avez vous défini dans votre organisation le “langage universel permettant la description de vos Actifs”
Quelles difficultés rencontrez-vous pour convaincre d'investir sur la création de tels Jumeaux numériques ?

Comment envisagez vous de les surmonter ?
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