State of the art processes to capture the
Digital Twin — International
standardization efforts for data handover

requirements

Adrian Park, Vice President
27 November 2018

(‘ 4 HEXAGON

PPM



Digital Twins and Digital
Transformation

(‘ 4 HEXAGON

PPM



$1 '6 TRILLION A\o“%?\ World Economic Forum
POTE NTlAL ’ Digital Transformation

Initiative

A \ - ‘ In collaboration with Accenture

OIL AND GAS INDUSTRY
EXECUTIVE SUMMARY
JANUARY 2017




oK

ey

|

DIGITAL
TWIN

[TT]

I







NS A JAESSSENNNEL A ANSSEEEEER. A A
Digital Twin — Gartner Hype Curve 2018

Digital Twin
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Capture and handover of the
digital twin

(‘ 4 HEXAGON

PPM






Handover business opportunity

The Owner Operator Challenge

There is solid evidence around the industry hﬁ
that the handover costs on a conventional
project, caused by poor information, are

between 2 and 4% of Total Installed Cost (TIC) ,FHE
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21 {F A ,.-"1'
! ! T i —
L : a i
N\ 1%TIC -
S _$200m— A ) _
Desi /A Buildl L Maintain/
esign / 4 K Commission ‘4 a Improve
4 Vo 4 A

] 2 Years . «— 40 Years —s

— 2Years ——————————p

nterprise
= $7?tm =

“There is solid evidence
around the industry that the
handover costs on a
conventional project, caused
by poor information, are
between 2 and 4% of Total
Installed Cost (TIC)”
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Strategic Data and Documents for Operations — CFIHOS V1.3

Operational Work
HEXAGON
Processes

Data and Document HEXAGON
Deliverables

Data Register Project
Deliverables HEXAGON

PPM
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Strategic Data and

Project Execution
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Playbook D

Strategic Data and Documents for Operations
- Project Execution Playbook

Tachnical 3paciication

March 22, 2013
o

A

ontinuous.

Technical Speciication

March 22, 2018

Pre-

Operate, Maintain,

s T
Rules discover issues before B
FE Mechanical Completion 2 Construction \
FEED Automated Tag/Document Commissioning & Optimize
extraction during Squad Check & Startup ' H EXAG ON
Work Process reduces cost ‘
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Establishing the Digital Twin
for brownfield assets
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Climbing the Information Management maturity curve

* Multiple repositories

+ Challenges finding and
managing content

Information Management Matuity

Stage Zero
Legacy Content

» Paper & electronic
documents

Stage One

Content and
Access Controlled

Managed electronic
documents

Single electronic
repository

Controlled web and
mobile access

Tag and document
LIUSS reterences.

2D/3D navigation

Stage Two

Controlled update
and distribution

Document naming,
Revision and version
control

Check-in/out managed

Tag registers managed
Controlled distribution

Mark-up capture and
management

Standar”- vased class
awrary (CFIHOS)

Integration with CMMS

Stage Three

Managing Change

Built-in change
management: review
and approval and
workflow

Change impact analysis

Graphical scoping and
reporting

Pre-start up Saf.wy
Reviews

Concr.ient engineering

~rosess Safety
Information
Management

Electronic Compiled
documents e.g. SOMs

Stage Four
Integrating with

the Business

Integration with data
historian

Integration with other
operations systems of
record #.g. inspection,

Intec.ation with
eryineering design
ools

LDAR
Smart Procedures

Integration with RBI,
reliability systems

Integration with ISSoW

Extended integration
with CMMS to manage
Maintenance Build

Advanced Analytics

n
>
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Capturing the digital twin and management for brownfield facilities

Rapid Capture Information at your
fingertips

ionTags X 77-p-7703a

|dentifying Best Masters RabiovesiDhEision

Extract intelligence & Support
creates links

Quality Control & Improves Operations
Reporting Efficiency

Information Browsing

Information Sustainment

Leverage with value
added work processes




Link Tags & Documents with Laser Scans

Leica High Definition Survey .
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R&D auto-tagging on Laser Scans supported by Artificial Intelligence

|dentify and link Iy
equipment on — | % L
P&IDs and ¢ o . j
isometrics (e RR | pup—r}
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Detection of
equipment and

piping in laser D
scans =

LBGBO CP502

Correlation of
P&IDs against
laser scans
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Interoperability of the Digital
Twin in the Owner Operator IT
landscape
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Cloud Integration via web service APIs (RESTful/Odata 4)

Zero
footprint
web client

avision
'l. . continuumeEDGE’

al
Other Clouds mtemdtlo na
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Integration - ~ - Site
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SDx Connector for Plant Maintenance and OSlsoft

SAP° Certified
Powered by SAP NetWeaver® w

» Tag synch to SAP

' Digital 4

HxGN SDx®

» Equipt synch from SAP
* Notifications to SAP
« 2-way look-up

(‘osn

(coming soon)

‘lN‘I‘ERGﬁ'APH

« Tag synch to AF

=f @ @ « 2-way look-up
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Access to the Digital Twin from OSI PI (‘ OSl-oft.
©  suammen susmaris RIS " partner

3 Scrubber 1011-VES-301 and cooling system

1011-VES-301
(1) AR
o

1011-TY-1000  1011-MP-5004

1011-TE-1002

1011-LG-1001

05.06.2018 11:55:41 - 06.06.2018 11:55:41
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Integration with Operations Management
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Digital Transformation whitepapers
Digital Transformation Practice

(“ EPEXAGON WHITE PAPER

THE PATH TO PERFECT PROJECT
PERFORMANCE]

DIGITAL TRANSFORMATIY

(“ ,BPEXAGON WHITE PAPER

http://forms.hexagonppm.com/20180801-PPM-WP-
ThePathtoPerfectProjectPerformanceDigitalTransforma
tionofProjects

CHANGING CORPORATE CULTURE AND
ORGANIZATIONS TO INTRODUCE NEW
WAYS OF WORKING

DIGITAL TRANSFORMATION OF FACILITY OPERATIONS

http://forms.hexagonppm.com/20180801-PPM-WP-
DigitalTransformationofFacilityOperations

27 Confidential (‘ ‘ HEXAGON

PPM


http://forms.hexagonppm.com/20180801-PPM-WP-ThePathtoPerfectProjectPerformanceDigitalTransformationofProjects
http://forms.hexagonppm.com/20180801-PPM-WP-DigitalTransformationofFacilityOperations

Securing
Operation
Excellen

Shaping SMAR T Change




