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AVEVA is united around
a singular mission:

Create industrial

technology that
inspires people to
shape the future.




AVEVA is a leader in industrial digital transformation

FTSE 100 listed on the London Stock Exchange

16,000+

customers

10+

industries

4,600+

employees

4,200

partners

20%

reduction in capital
projects

Power

11%
Oil & Gas 0

46%

Revenue by
CPG

Industry 1%
100+ million

saved from preventing
asset downtime

30%+

improvement in
overall equipment
effectiveness
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Marine
6% %

(4) Water
20%+ 5%
increase in
efficiency
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Asset Life Cycle

Asset

Performance
Improve Return On Capital

Engineer .
& Monitor and

Procure

Control
Construct

AV=VA

Operate and Plan and

Optimize Schedule Operations Life Cycle

Improve Profitability

—
—
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Asset

Maximize the economic return of

Performance

Engineer
Procure
Construct

Improve time, cost and
efficiency of capital projects

AV=VA

Optimize operating processes
to improve profitability

Operate and
Optimize

©2020 AVEVA Group plc and its subsidiaries. All rights reserved.

Plan and
Schedule

industrial assets and reduce risk

Discover improved efficiency with
edge-to-enterprise visibility,
automation and control.

Monitor and

Control

Enable collaboration and maximize
profitability across the supply chain

AV=VA
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A 3D Model ?
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BIM: Better Information Management

* A strategy and set of processes to build a connected @

digital information model supported by technology.

*Covering the definition, creation and management
of information across the lifecycle.

AV=VA



BIM: Better Information Management

* For the contr?c.tor: | | | | D%
Enables efficient project engineering, design, é
construction and handover

* For the operator:

The foundation of a digital twin which can be
augmented to provide efficient and effective

operation via better maintenance, monitoring,

control and analysis.
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Market Environment

Commodity prices
and oversupply

Competition
and consolidation

Environment, quality,
safety regulations

Geopolitical
uncertainties

Generation shift

Pace of change
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Imperatives

Capital expenditure
constraints

Compressed construction,
engineering & design cycles

Operational efficiency
to drive profitability

Asset reliability
and availability

Performance management
and decision support

Workforce evolution
and capability

Technology Trends

Cloud

Industrial
loT/Edge

Big Data

Digital
Twin

Artificial
Intelligence

AR/VR

AV=VA



Industrial markets are facing rapid transformation

Telecom

Finance & Insurance

l Retail

Automotive

Materials
Marine @

Food & Beverage

Buildings Utilities

I

I

I

I

I

I

I

I .
: Industrials
I

I

I

I

I

I

|

Energy ?

Progress through the Digitalization Curve

Source: AVEVA Market Insights

AV=VA



Consider how we would book air travel today compared to a
few years ago

o R B F & 4 ~ 9
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A London
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s the boarding card the master or the data?
If you have a boarding card at all!
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Think about the data and not just the document.

The assets are what we design, engineer, install, maintain and
operate

To believe that...

AV=VA



For every
Physical Asset

there must exist
a Digital Asset




Building a BIM strategy

In the UK BS:1192 > ISO 19650

AV=VA



Designed to be implemented in stages

Unmanaged 2D CAD
No collaboration

3D CAD for concept work
2D CAD for Production Information

Collaborative working
Federated information model

Digital Built Britain

Moving from a purely unintelligent document perspective AV=VA
to-a data centric perspective —



Figure 2 — The information delivery cycle
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And to consider the entire Lifecycle...

—>
Operations
50+ years
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Figure 2 — The information delivery cycle
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Figure 2 — The information delivery cycle
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Figure 2 — The information delivery cycle
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Figure 2 — The information delivery cycle
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THE CLIENT

Define the overall information
requirements

AV=VA



Develop and Asset Classification Library

Responsible

Define requirements based
on project phase and

responsibility pata Attribute [NV

O

Contractor A

Data Attribute Contractor B

Communicate information
requirements in a ‘data’ Data Attribute
centric form, not big pdf files

Contractor B

1]

Project Information Model (PIM) | AssetInformation Model (AIM)
1 I

. Documentation E

Provides a baseline for || NonGraphicalData |
. . — — g
Val | d at 10N —— Graphical Model | £

- | BUD & [ HANDOVER & [l ocnamion
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AV=VA
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Class Name (46)
Motor - Electric

Control Equipment
Electrical Cubicle
Circuit Breaker

Battery

Contacter

DC Switchgear & Distribution Boards

Emergency Power Generator Sets

Heater - Electrical

Generators

Switch Gear (Above 10 kV)

Navigational Aid

Rectifiers / Invertor

Switchgear & Distribution Boards (U < OrE

Main Power Generator Sets

Switchgear & Distribution Boards (U = 40E

Earth Bar

Converters

UPS / Frequency Converter
Lightning Arrestor

Starter

Transfornge2018UAMEA Solutions Limited and its SEb&ilifaries.

Transformer - Voltage




THE CONTRACTOR

Define how you will meet the
requirements

AV=VA



How do we deliver data and information

Utilise tools that add ‘intelligence’

 Start to think as documents as reports on the data

L |
—
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How do we deliver data and information

Think about how we manage and track our assets and not just the documents

* Managing data and the assets rather than the documents, allows us to provide better communication across
disciplines and throughout the project lifecycle

Key is to develop a tagging strategy and be consistent.

Validate this as data is added, returned

* keep a master tag registry for the project.

‘Not in Excel’

L |
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Master Tag Register

Windows

Project Explorer

Process Vatves_‘

| Drag a column header here to group by that column. |-
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23 Copy
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X Delete " L Auto Size Columns gl Quick Report = ! ) !
Records Datasheets Grid Actions Reporting Find
X
- |
System - Valve Manufact...+ f
#  ProcessArea Valve Type 4+ | Valve Operation #  Pressure Specifi.., #
ID Description Manufacturer
01 B-sysarp Process System B Check Valve ANSIB16.5 BVVA
01 B-sysamp Process System B Gate Valve Manual ANSIB16.5 BVVA
01 B-sysarp Process System B Gate Valve Manual ANSIB16.5 BVVA
01 B-sysgrp Process System B Gate Valve ANSIB16.5 BVVA
01 B-sysarp Process System B Gate Valve Automatic ANSIB16.5 BVVA
01 B-sysgrp Process System B Check Valve ANSIB16.5 Flowserve
01 B-sysarp Process System B Gate Valve Manual ANSIB16.5 Valves and Contr...
01 B-sysarp Process System B Gate Valve ANSIB16.5 Valves and Contr...
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01 A Process System A Gate Valve ANSIB16.5 Flowserve
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01 B-sysamp Process System B Gate Valve Manual ANSIB16.5 Flowserve
01 B-sysam Process System B Gate Valve Manual ANSIB16.5 Flowserve
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Master Tag Register

Consistent tagging allows us to track and manage our assets across a project

* We will see later how it enables us to use technology to automatically build a connected information model, with a
focus on the assets and the data.

Track assets across drawings, documents, data sources

* Every project will already do this for document numbering and tracking. We need to do it for all of the data

It allows us to integrate and provide context across disciplines and project phases.

Provide visibility across the project lifecycle

L |
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How do we deliver data and information

Transfer the data and not just the documents

* There is no perfect solution to this, however we are improving.
* For example IFC, DEXPI, CFIHOS, COBie, W3C OWL

* Mechanisms to transfer the data not just the documents.

L |
—
© 2020 AVEVA Group plc and its subsidiaries. All rights reserved. [r—



FROM DOCUMENT TO DATA CENTRIC PROCESSES

* Improve project efficiency &
collaboration

* Create digitally connected data as
the users work

* Add value and open opportunities to
transform processes throughout the
lifecycle




EPCA4.0

This builds a platform to transform the whole
project lifecycle.

AV=VA



UNIFIED PROJECT EXECUTION

Engineering and Design

Execution and Resource Management (ERM)

Supply Chain Site Material Construction
Management Control Management

Contract
Management

Catalogue & Engineering

Specification Material
Management Control

Effective control of project catalogues, materials and planning

AV=VA



IMPACT OF CHANGE

Different
P&IDs needto | |nstrument Wrong Re-

Change of be uanted arrangement piping/equip- ordering
one smgle Pipe has now and re-issued needed ment specs

Tem perature Pipe stress become safety LR RaEE
| calcs need to cricital
value be re-assessed

Equipment Datasheets
need to be updated Insulation needs
and re-issued to be added Insulation

clashes Planning
is no

longer Wasted Rework

: Company
valid materials

reputation



MANAGED CHANGE WITH COLLABORATION

Engineering data is aligned and
correct ensuring quality deliverables

k Timely

4

;

Avoiding
rocurement errors
and delays

Avoiding rework
in construction



ALLOWS US TO WORK SMARTER

Example —advanced work packaging

AV=VA



AWP — The Digital equivalent of

WARS"

Designing &
Constructing this

Using this methodology

...not this



0 AWP Conference

Houston, Texas | October 8-9, 2019

Construction Driven Engineering
through the Language of Packa ges

Presenters:

Stewart White — Kiewit
Amr El Sersy - CCC

Joel Perez - ExxonMobil
Jacek Morawski - Wood

How can Advanced Work Packaging (AWP) help?

ADVANCED WORK PACKAGING*

TestPackages

aymmqe:
.

Tumover
FrontEnd Planning Construction Commissioning
Detailed Engineering Start Up

Operations & Maintenance
Facility Management

ASSET LIFE-CYCLE INFORMATION MANAGEMENT

AA/P Renefitc
/—«‘.‘-,/r Lvt:’n:H'L;,

Increased
probability of
success

Project is De-risked

& predictable Progressive delivery

Change Seamless transition

management from planning to

4 opportunity (data
awareness execution

management)

Consistent
execution language
enables AWP digital

strategy

Quantified risk
management —
Safety &
Performance

Improved Decision
Making & Higher
Morale

AWP Will Compress your Schedule

_ 30% 60% 90%
Without AWP w7 v v

Ineerin

Construction

Commissionin

With AWP

= Schedule Compression
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Validate, report and make decisions
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Connect and Integrate information together

3D Models

Isometrics

Datasheets

-

Tag : P-101

Tag : P-101

Schematics

Tag: P-101 Tag : P-101 Tag :P-101

e

o Mechanical
i Integrity

| Tag:P-101

Asset
Performance

Tag : P-101
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REPORT ON PROGRESS

Class Library Version: 2.0.3

Date: 02/03/2015

Total No. of Tags: 28827

Expected No. of Attributes: 1292182

Actual No. of Attributes: 489888

Cables

ElectricalFieldEquipment
Equipment

FireandGas
HeatTracingCables
nstrumentTag

Manualvalve

Piping
Specialltem
TaglunctionBox

Telecom

Total

Project Attribute Completeness: 38%

2116 76346 28772
46 1702 544
3868 207588 77651
1449 79719 26797
1592 37465 19107
968 37752 20868
10954 511245 160768
2914 104904 47063
1981 95088 40943
36 1116 480
1473 7B487 38187
1430 60770 28728
28827 1292182 489888

No. of Tags |Expected No. of Attributes| Actual No. of Atributes| % Complete
38%

32%
37%
34%
51%
55%
31%
45%
43%
41%
49%
47%
38%

Telecom-|

TagjunctionBox -

Specialltern —

Piping —

Manualvalve

InstrumentTag—

HeatTracingCables -

FireandGas

Equipment -

ElectricalFieldEquipment

Cables

47

49

41

43

45

31

55

51

34

37

32

38

20

T 1
40 60

Attributes Completeness (%)

Attribute Completeness by Discipline
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REPORT ON QUALITY

Overall fillgrade Fillgrade per category, average in %

100
a0
System » 60
10 - DRILLING
13 - RIZER ANDOWELL TOPESIDE A0
18 - WWELL AMD RISER SUBSEA
20 - SEPARATION AND STABILISATION
23 - GAS COMPRESZIONG AND RE-IRLE 20
26 - GAS INJECTION
27 - GAZS EXPORT AND METERING 0
ADM C EL G I KB L ME bttt W

Categary

Number of tags per asset

B 607
Tag criticality 6 000
Taqg updated » 4000
2010-12 2011 -0 2011-02
Tag category £ 2000
s G [ L KB
M EL ME ADM L 0
BR TE EZ
—

APRALYEIS - PRIMARY ELEMEMT
AMALYEIS - TRAMSMITTER
BLCANTCAAT - WALYWE, SOLERICIC
BLCAWWER

BOILERS & HEATERS

BLRMER FLAME fCOMBIIZTION - ST
CABLE (ALL DISCIPLIMES) - ELECTRIC
CABLE (ALL DISCIPLIMES) - MO 15 IMS
CHECK WALYVE

COLLECTIVE TAG

COMPRESSOR

COMTROL PAREL

Data type error

Attribute missing

99 %
12542 (126420

26%
108504 412485

673 %

H 27404 § 412485
Clear selections —
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READY TO AID DECISION MAKING

AV=VA

© 2019 AVEVA Solutions Limited and its subsidiaries. All rights reserved.



ALLOWS US TO WORK SMARTER

Example —advanced work packaging
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Construction Work Package  =e o = o oo

MS.|MC || Description oty

] 0 ELBOW 300EG

4 s

002 [
X 0 s SLIP ON FLANGE 150 MM 100 ¥
$ SLIP ON FLANGE 200 MM 100 |V
S EEmEmasmens 10V

. N I
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Operational Systems
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Information Silos

Asset
Information
Model
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Operational Systems
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7 ‘ Search Within 3D Model 2|

Visual Query

01 Status

02 Tags by Type

03 Systems

04 Manufacturers and Vendors
05 Discipline

06 Contractors

07 Documents

08 Primavera

09 Operations

®©® 0 © © 6 @ ® ®
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Integrate analytics and optimisation

Predictive Asset

Analytics
Plot-0
qlo 102 113 10R 6 L4 170(70 75| HA
up\
(AT S o Miad 1oLy [m
A v TN N
|1 \_‘|: --:.. - . JE
‘* f \W‘ : = 1 ==
| 7 . : —
4l : 8 ]
g ¢ i =
; M/ =

4/6/2008 4:39:21.791 PM

I e 3w
58 96| 86 o7 odllds p 110)52 25 - -

Fixed
Specification

}

1

Real Time
Optimisation

Optimum
Specifications

_— \
Increased Profits /
/ .,

I A pverage

\ M
U

! Reduced Variations

UNSTABLE STABILIZED & IMPROVED OPTIMIZED
DCS Only APC — Advanced Process Control RTO - Real Time Optimisation
Manual Optimization Targets  Single Unit Optimization Targets Updated Updated 4 to 6 times a day
Updated Yearly Monthly
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ADNOC's Panorama Command Centre unifies data from its 14 companies




VEVA Integrated Command and Contro
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We'll take you there



This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projeéted in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, WhICh reflect our opinions only as of the date of this

! presentatlon

Thé Company shall not be obliged to disclose any revision to these forward-looking statements to
reflect events or circumstances occurring after the date on which they are made or to reflect the
occurrence of future events.

2020 AVEVA Group plc and its subsidiaries. All rights reserved.
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@ linkedin.com/company/aveva
Q @avevagroup

ABOUT AVEVA

AVEVA is a global leader in engineering and industrial software driving digital.transformation across
the entire asset and operational life cycle of capital-intensive industries.

The company’s engineering, pIann.ing and operations, asset performance, and monitoring and control

solutions deliver proven results to over 16,000 customers across the globe. Its customers are

" supported by the largest industrial software ecosystem, including 4,200 partners and 5,700 certified
developers. AVEVA is headquartered in Cambridge, UK, with over 4,400 employees at 80 locations in

over 40 countries. . 1 y

aveva.com

© 2020 AVEVA Group plc and its subsidiaries. All rights reserved.
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