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DIGITAL TWINS AND DIGITAL

WORKING ENVIRONMENTS
AND THEIR IMPACT ON
COLLABORATIVE WORKING

Overview

Introduction | 4t Industrial Revolution

From fragmented workflows to information
continuum.

Digital Twin
Assets capturing + assets monitoring + intelligent
decision making = Digital Twin.

Case Studies

Manufacturing and Resource Industries
knowledge transfer.

Innovation | Collaboration
Step change for interdisciplinary team work.
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Average Monthly Nominal Brent Spot Price ($ - £/ bbl)

Introduction
Markets Volatility

Oil & Gas industry
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Construction industry

= All work All new work

= All repair and maintenance

Index 2016=100

2014 Dec 2015 Aug 2016 Apr 2016 Dec 2017 Aug 2018 Apr 2018 Dec 2019 Aug

Source: Construction: Output and Employment,
Office for National Statistics, UK, 2019

Dr Marianthi Leon | Digital Twins & Impact on Collaborations Management






Digital Twin

* Digital twin 1: A dynamic model of an asset, with input of current performance data
from the physical twin via live data flows from sensors; feedback into the physical
twin via real-time control.

* Digital twin 2: A static strategic planning model of a system, with input of long-term
condition data from the physical twin via corporate systems; feedback into the
physical twin via the capital investment process.

CDBB (2018) The Gemini Principles.
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Digital Twin

Information included: * Purposes:

Current state | Future scenarios | Historic asset information

Data

Model * Spatial scales:

Visualisations Single asset | Network of assets | System level | National level

* Temporal scales:

Lifecycle | timescale | maintenance | capital investment

CDBB (2018) The Gemini Principles.
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Digital Twin

Modelling methods

Geometric & Computational Artificial

geospatial modelling Intelligence

modelling and machine
learning
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Digital Twin

Information Value Chain

Improved decisions

- : Decision support tools | machine learning | optimization |
Decision making

automation

Improved insight
<

. : Modelling | Big data analytics | Data minin
Sense Making 8 | Bieg vtics | °

Asset Data | Data cleaning | data structure | cost

Data management data | data storage | activity data | customer data

Sensors | social media | billing | surveys |

T satellite imagery | manufacturer’s data |
systems scanned data | CCTV | control systems
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Digital Twin

Gemini Principles on Digital Twins & National Digital Twin

Public good

Value creation

000

aE» o0 -
Security
Gemini
D Openness
Principles
Quality

Federation | standardised

Curation | ownership & regulations

Evolution | adaptable

000000
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Digital Twin
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Benefits to society @"@

Stakeholder engagement | customer satisfaction
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Improved productivity and resilience

Benefits to the economy §

Benefits to business

New markets, services, business models | added value

Benefits to the environment

Reduced disruption and waste | resources efficiency

© %
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Digital Twin

Case Studies

New Digital
Twin Products

Cross secto
ideation

Project
Development

Companies
on board

Research on

Digital Twins Business case &
Funding
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Digital Twin

Case Studies

liisher
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Digital Twin

Case Studies
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Digital Twin

Case Studies
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Digital Twin

Case Studies POLITECNICO

MILANO 1863




Digital Twin

Case Studies POLITECNICO

MILANO 1863
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Digital Twin

Case Studies

R BIM Veneranda Fabbrica

€«->2CH

Sezione

vps-0171.flarevm.net b=

franz
GugliaMaggiore

Zona
camino
Settore
Pl

Tipo

Nome

Anno

Livello

Dettaglio

1 - Dettaglio massimo

Aggiungi alla lista di
importazione e carica

Azzera la lista
di importazione

Resetta la vista
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Digital Twin

Case Studies POLITECNICO

MILANO 1863
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Facilitating project success & profitability

Visual Communication
Knowledge artefacts

Innovation
From shared understanding to ideation

Productivity

Information Access

Collaboration
Multidisciplinary | face to face and distant |
synchronous & asynchronous | trust development
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Facilitating collaborations

Sharing information

Improved decision making & Viewing information

collaborations

Delivering information

Maintaining assets

Operating assets
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Facilitating collaborations

Timely information access:

Contractors

Enhanced decision making | Sense making| Historic
asset information

De-risking unknowns:

ICT data | Al ML & simulations | improved insight
Non operating

partners

| o . Operating
Future proofing critical infrastructure: partners

Lifecycle | timescale | maintenance | capital
investment

Innovative business models:

Integrated project delivery | complex projects
delivery Sub-contractors
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