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AVEVA PI WORLD

8D Digital Twin AN
Redefining Digital Twin to drive engineering efficiency &
predictive operations



ABOUTKENT = Kent

* Founded in 1919 as a small family business in Ireland,
Kent is now a 10,000-strong client-centric global
business. It delivers sustainable and innovative
engineering services and project delivery solutions for
the oil and gas, industrial, renewables and low carbon

industries.

e Combining our technological skills with our traditional

Wassim Ghadban

Vice-President
to identify and develop innovative digital solutions that Global Innovation & Digital Engineering

engineering expertise, we work closely with our clients

deliver more efficiency, productivity and insight to Kent
reduce costs and offer better business outcomes.
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Serving conventional energy markets
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Upstream Midstream Infrastructure
Oil & Gas
LNG Refining & Chemicals

Petrochemicals
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And into a more sustainable future

b Eop B

AN
Offshore Carbon Capture, Hydrogen
Wind Utilization & Storage
& © R
Lower Carbon Fuels = Waste to Energy Decarbonisation
& Chemicals (electrification, flare &
methane reduction)



We design, build and maintain the assets that power the world for
today and make it future-ready for tomorrow.

Digital

« Visualisation

 Data integration

« Digital twin

+ Asset management
» Immersive training
» Analytics and

. . tificial
Engineering & x Fleld gstvi;?gmggsplanning e i
Consulting « Pre-FEED / FEED « EPC Projects

» Detailed engineering » Construction

» Brownfield engineering management

» Asset integrity » Construction services

» Process and facilities engineering « Engineering and

« Late life management / procurement
decommissioning

» Technical safety /
loss prevention

e Low carbon solutions

» Commissioning life cycle
planning

* Systems completions

» Pre-commissioning

» Commissioning and start-up

» Inspection services

« Operations readiness and

Operations & assurance Completions,
Maintenance Training Commissioning &
« Latest technology Start-up

I « Expert training
.‘ I(e nt » Smart and efficient

» Operations and maintenance

e Turnaround and shutdowns

» Brownfield modifications

« Preservation services

e Process and production
optimisation

work practices

» Developing local —
talent :
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From independent consultancy advice or integrated services, we are with you every
step of the way

Advise & Appraise @ Select @ Define @ Execute @ Operate . Enhance / Improve ‘:I:- @ Decomm

 Digital Consuitancy and Engineering L )

Technical Consulting

m
|

Construction / Commissioning [

Technical Support Services ®

AV=VA
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Our
Innovative

Solutions

&

Digital

Offerings

Digital Transformation
program, Governance,
Specifications and
scoping

Unified Engineering
Solutions (Smartplant,
Aveva, Bentley)

Digital Centers (for
monitoring/remote
operations)

Business Process
Automation, Mobile
applications & RPA’s

Ecosystem
applications

ERP configuration and
implementation

4D/5D Visualization
solutions (AR/VR/MR)

Immersive Training
Applications

Control/Data centers
Design and
development

Video Walls solutions

Database & Cloud
services

Digital Engineering
(Data centric, Class

Oil & Gas Real time
solutions & Analytics
(DCS, VFM)

Data Analysis &
Business Intelligence

Libraries)
Progressive Handover
PMO Digital Project Controls &
Ecosystem Information
Management

EPC4.0 solutions

Process Graphics,
Simulations

Al Geofencing

Asset Management
solutions

8D Digital Twin
(Advisory, Design,
Implementation,
Operations)

Laser Scanning & Al
data processing

Operations
Management
Interface

Systems Configuration and
project start up (Aconex,
Ecosys, Primavera,
project portals)

AV=VA



Our Digital Twin current offering covers end to end capabilities

Consultancy Service

Defining Digital Twin Operational
Requirements

\ A

Digital Twin Engineering

Digital Twin development
monitored by Site Operations
A

[ |

Strategic Definition Preparation & COHQGPI Developed Design
Brief Design

© 2021 AVEVA Group plc and its subsidiaries. All rights reserveds
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5 6 7
Techmcal Construction Handover &
Design Close out

Design, Implementation & Management

Implementation, Change
Management and Benefits
Realisation

AV=VA



Our Digital Solutions Experience

y 3

ENGINEERING & CONSTRUCTION &
DESIGN INSTALLATION

1

CONCEPT
/[FEED

Ggretnt ekt
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DIGITAL TWIN

VIRTUAL FLOW METERING

Al GEO FENCING

]
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Design Review
#| « Data Integration
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DIGITAL ASSET REWARDS

75% reduction in unplanned shutdowns
50% cuti i
0 cut in the duration of planned turnarounds

10% extension to asset life
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INDUSTRY CHALLENGES

Missing class libraries and data dictionary for asset lifecycle

Data quality and presentation in context

Lack of systems integration, disconnected information

Handover of information from projects to Operations

Access to real time information at the right time by the right team
Lack of analysis and insights

Pressure to Reduce Emissions

Lack of Unified operations



EXPLORATION

i

Accelerate
interpretation with
machine learning

Al seismic analysis

50% - 60%

Reduction in data interpretation
time and cost

2021 AVEVA Group plc and its subsidiaries. All rights reserved.

FIELD DEVELOPMENT
& DRILLING

i e — TF

Field Development

Optimize field architecture with
smart and integrated modeling
(EPC4.0)

Synchronize project build using
digital twins and building
information modeling

Optimize for constructability and
cost

Up to 70%

Reduction in engineering
hours plus higher-value
field concepts

PRODUCTION &
OPERATIONS

?7&1;;

TRANSPORTATION &
STORAGE

Achieve faster well

delivery with closed-loop
automation

Improve well design using
data analytics

Al Geosteering

20% - 30%

Faster well delivery and
more productive wells

REFINING &
PROCESSING

?i i

f

Il &
1 3

RETAIL & TRADING

=

Operations / Production

Optimize production with real-
time data and advanced model
enabled by industrial Internet of
Things

Improve uptime hsing predictive
maintenance and digital twins
Implement Machine Learning for
Virtual Metering and Flow
Assurance

3% - 5%

Increased Production

20% - 40%

Reduced maintenance cost

»(kent
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THE MOVE TOWARDS =

DIGITAL ASSETS AL N
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Data Centric
Design

Unmanned
~ Operations




L kent
ASSET LIFECYCLE ECOSYSTEM

I |
— Engineering Data _ Asset Data —

ENGINEERING 3D MODEL CONSTRUCTION HANDOVER OPERATIONAL
DEVELOPMENT DEVELOPMENT DEVELOPMENT COMMIISSIONING EFFICIENCY
— Delivery System —
Data-Centric Asset Performance
s \ A
Engineering Data ( Construction
Model . L Management 20, 8D 4 loT Data 2
B < ) 7 Sustainabilit iciti
e ™\ Drawings p N Y Acquisition
\_Management J
PID Procurement > <
§ J \§ System ) Operator Training
f ) 3D 1 5 ificati | 6D Operation \_ SyStem )
Instrumentation sk ' catiCy p <
> < § jenagement J Operational
1 i System
Electrical Supply Chain i > <
. y 4P Management ateria Asset
- < Schedule \ J atera Performance
/Time e N status / Cost
3D \ System y,
Model Schedule system
\_ J
\_ J

— Portal — Digital Information Hub —

Integrated Project Execution Operation Integrity
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DIGITAL ASSET 4.0
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The System of
Systems

2021 AVEVA Group plc and its subsidiaries. All rights reserved.

. Planning

Detailed
FEED Engineering Construction

Library Tags'
APM Portal Plant v‘
Hierarch

CCTV sheets,
Lists,

studies

‘
=
! Digital

Monltorl TW I n
Digital ‘

. Operation . Maintenance

Primavera

Work Progress
Permit Manageme
. t Tools

oTS

ERM System

The Brain of Data



8D DIGITAL TWIN DIMENSIONS = Kkent

Operation & ML Predictive Data
Maintenance

Live Streaming

Real Time Data

Construction

Schedule

Engineering 3D Model

Drawings Native Files

Metadata Documents

© 2021 AVEVA Group plc and its subsidiaries. rights reserve
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Due Date Cross Without Complition %

Work Order No Planned Date Due Date Completion Date
MAD0121 07-10 00:00 07-20 00:00 07-20 00:00
MAD0122 07-05 00:00 07-15 00:00 07-15 00:00
MAD0123 07-0100:00 07-08 00:00 07-08 00:00

MADO124 07-15 00:00 07-27 00:00 07-27 00:00
MAD0125 08-23 00:00 08-29 00:00 08-25 00:00
>
>
>
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Filters

Work Order

5 Results

N 4 18 Results
Closed Drain Hydrocarbon
726-PU/P-101B Chemical Injection
726-PU/P-102A ) cruce o S
4 Drain Non-Hydrocarbon |8 e
Fuel Gas i i
' ‘ Fire Mains _ F v- - ¢

Gas Condensate
aiyeol [l ¥
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Reset View fodel Section Clip X-Ray Visual Query Measure Walk Extensions Annotate Snap Collection
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Reset View Section Visual Query Measure Extensions Annotate Snap Collection







L
8D DIGITAL TWIN USE CASES e

3
EPC
4.0
Design & Simulation Project Management Construction
Lifecycl
oM 6
4.0

Monitoring Operations & Remote Operations & Autonomous operations
© 2021 AVEVA Group plc and its subsidiaries.M@LQt_e:nance Ma | ntena nce



Digital Twin Solutions > Kkent
eFC 4.0 OM 4.0

DESIGN CONSTRUCT OPERATE & MAINTAIN
Image: static point cloud 3D model: object based Enr.lched 3D model: Real-time (dynamic) data Two-way Qata |nt§grat|on Al enabled (auFonomous)
laser scan persistent (static) data and interaction operation

Laser Scanning, As Built Validation

Drones [ UAVs

Immersive Visualisation (VR) Virtual / Assistive Visualisation (VR / AR}

Data centric engineering

Immersive Training
Information & Progress Management

Design Review & Data Engineering

Safety Management / Inspections Mobile Applications / Mobility

Remote Support

Connectivity / Infrastructure/ loT Ecosystem
Connected Worker
Remote Process Monitoring
Digital Asset Management / Integrity Management
Predictive Maintenance

Operational Efficiency

Descriptive Analysis / Business Intelligence

Supply chain integration

Remote Operations Immersive Operations Autonomous Operations




GLOBAL ECOSYSTEM Lkent
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Wassim Ghadban

Vice President — Digital and Global Innovation

* Kent
* Wassim.Ghadban@kentplc.com

Follow our social media channels for more updates:

[f] @Kentplc @Kent_Energy

@Kent @Kent

AV=VA



DZIEKUJE Cl , TAPADH LEIBH KEA LEBOHA
NGIYABONGA w I-u sasenanaa MISAOTRA ANAO E

DANKIE TESEKKUR EDERIM é WHAKAWHETAI KOE = 2
TERIMAKASIH %5 DANKON TANK TAPADH LEAT o5
CNACNBO GRAZIE MATURNUWUN xBanasam MULTUMESC

PAKMET CI3TE n)2e < FAAFETAI
GO RAIBH MAITH AGAT S wsdt GRAZIE lJS-“-’ < ESKERRIK ASKO

snaronapa GRACIAS 3 THANKYOU TEgEll;wéLE%EW

TUBNATOAAPAM L || - EYXAPISTQ GRATIAS TIBI 'S OBRIGADO

TAK DANKE = Atic SALAMAT MAHALO IA ‘OE  TAKK SKALDU HA u: MERCI

RAHMAT MERCI GRAZZI pakkaptr 5Ub\&j:$b\$l’r— ':[ DI OU MES|
HATURNUHUN PAXMAT CATA SIPAS JI WERE TERIMA KASIH DAKUEN

CAM ON BAN Z UA TSAUG RAU KOJ
WAZVIITA : TCT,I%FCOHAPAM

SZONOM
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LEMINDERIT
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