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Bringing together two world-class software experts

Delivering end-to-end customer value with best of breed industrial software

AVEVA Connect cloud services platform and AVEVA Flex subscription program
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Improved business decisions throughout the process lifecycle

Fast Evaluation

\ Reduced Cost

Process
Dlgltal \ Reduced Hours
Twin / Reduced Risk

Reduced Downtime
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Conceptual Design
Fast evaluation of design alternatives

FEED

Integrated modeling of interacting systems
reduce the OpEx and CapEx for the plant

Detailed Engineering
Design verification results in early discovery

of errors which reduces the impact of
change to correct them.

Start-up

Delayed production revenue averted as
the plant will startup as scheduled.

Operations
Predict problems before they occur.

Train Operators
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AVEVA Process Simulation brings a transformational approach
to process simulation

Reduce simulation effort by 50%

As the value of a smartphone is greater than ...s0 too is a platform approach that can replace up to
the sum of the separate devices... 50 applications used by different process departments
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Address challenges that you could not solve before

AVEVA Process Simulation is revolutionizing the way to solve engineering problems

s

Steady state
& dynamics

Seamless switching
between steady
state, rating, and
dynamic modes
drives collaboration.
Efficiently evaluate
a problem from
different
perspectives.
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Open
modeling

Access to the
mathematical
equations enables
engineers to
customize. Add new
equipment models
with no
programming
required.

Enhanced
equation-oriented

An enhanced
equation-oriented
solver using
state-of-the-art
numerics allows for
efficient calculation,
especially when
there are lots of
recycles.

New
applications

The open platform
extendable
architecture allows
expansion into new
areas of simulation
and integration with
new technologies
like Al.

Real time
data

Automatically input
real time data from
operations to the
process simulation
through the native
connection with OSI
Pl System.
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What is the Digital Twin?

Use the same process model for engineering and operations

. . Process Simulation . .
2D / 3D Engineering Data Live / Archived Process Data
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Engineering Digital Twin Operating Digital Twin
Troubleshoot past operations
Provide soft sensors

* Design verification and validation

* Apply changes across all designs
* Global cloud collaboration Improve future operation and efficiency

* Automated case execution Predict equipment degradation and failure
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Process Simulation in Operations

Beyond data, provides knowledge

N\

Powerful Predictive Engine

Versatile Platform

Designed for Easy Deployment
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Multi-Purpose Engine

Versatility of Process Simulation

@

Maximum . Predictive Visibility

Insights

Forecasting
Look Ahead

Soft Sensing Asset Operate with
Optimization confidence

Anticipate
Events

Predictions
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Operating Digital Twin: Process Simulation + P

————————————————————————————————————————————————————————————————————————————————————

AVEVAP| System

7

Historical Process Data

Real-Time Process Data

Visualization

Trends and Data Analysis

First Principles Models

Renewable Energy Models

Data Reconciliation and Optimization

KOP and KPI Calculations

Built-in Sustainability Metrics

\

AVEVA Process Simulation

————————————————————————————————————————————————————————————————————————————————————

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

RTS (Real-Time System)

Automation

Online Simulation

Scheduled Runs

Backfill Data
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Advanced Key Performance Indicators

Leverage Thermodynamic and Chemistry Laws to deliver enhanced KPI

* Rotating Equipment
* Multistage Efficiencies
* Intermediate Temp.

* Separation Unit
* Distillation Efficiency
* Compositions

* Reactors
* Equilibrium approach
¢ Conversion
* Catalyst Activity

* Energy consumption

©2022 AVEVA Group plc and its subsidiaries. All rights reserve .

* Heat Transfer

* Fouling
* Temperature approach

* Dew Points

* Process

* Mass balance
* Exergy Efficiency
* Emissions

* Operating Cost or Margin

Asset Analytic®

Ty

Data
Archive

Pl Server

@ Low Efficiency Notification
E Low Efficiency Event
f(X) Pump Efficiency -

@ Pump Station

Pump 01
@ Flow Rate

@ Pressure

Manufacturer
Service Date

Pump 02

etc...

& mPo1.HOU.PV

% External data
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Sustainability Monitoring
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Monitor

How do we monitor emissions for sources without instrumentation?

®x;1\ Y@
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Monitor — Digital Twin




Monitor — Digital Twin

Unlocking new value

* Combine real-time process
measurements and simulation to
create an Operating Digital Twin

* Understand the source and
magnitude of every emissionin
your process

* Calculate emissions for sources
lacking instrumentation (soft
sensing)

* Reduce CapExrequirements by
leveraging soft sensors in place
of physical sensors and
transmitters
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Monitor

Real-time monitoring

* Combine real-time process data
with Digital Twin results to create
an integrated dashboard

* Monitor KPIs that can’t be ?Hﬁjh @ @
measured in the plant RNy

* Be alerted when abnormal
process conditionsare detected,
or sustainability goalsare at risk

Process Sustainability Dashboard
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A V — V A
© 2022 AVEVA Group plc and its subsidiaries. All rights reserved. —



OSisoft

Pl Vision

CC2 - Process Data

Cumene Production Plant

Feed and
Product Rates

Separation Units
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CC2.FT7 - Cumene product mass flow rate
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Process Monitoring

Troubleshoot processes with insights from the Digital Twin

* Monitor KPIs for your process with a connected digital twin
* Use soft sensing to gain insights into areas of the process where physical transmitters are not available
* Column flooding, reactor temperature profiles, etc.
* Replicate process conditionsin the Digital Twin to identify problem areas and help with troubleshooting

* Pipe fouling, column tray plugging, etc.

AV=VA
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Covestro

Germany

How process simulation is driving deeper insights with less effort, delivering
greater accuracy and driving operational improvements and profitability for global
chemicals giant

Goals

* Replace existing, limited online process simulation with a more efficient approach toimprove tracking of so-
called “non-measurable phenomena” and optimize performance throughout the value chain

Challenges

* Maintenance and replication of simulation models required significant time and effort, which outweighed the
value delivered

* Requiredset-up wastedious and complex

* Lack of graphical userinterface hampered troubleshooting and forced reliance on time-based maintenance
processes

* Lack of transparency made datainterpretation difficult

Results

* Simplified set-up andinterpretation of datain real-time enabled more accurate diagnostics and more agile
decision-making

* Anticipated reductionin model maintenance effort of 20%

* Ability to easily scale up to use in many more plants, driving comparative value and economies of scale across
the business

©2022 AVEVA Group plc and its subsidiaries. All rights reserved.

Industry: Chemicals

Solution: AVEVA™ Process Simulation, AVEVA Pl System

“We see opportunities in using Pl Asset Framework for easier maintenance
of ouronline models because of the template design, using Pl Vision to
simplify set-up of the visualizations and reduce maintenance. We plan to
use AVEVA Process Simulation which should reduce our maintenance effort
of the models by roughly 20%.”

Christian Bratfisch, Computer Aided Process Engineering Software &
Modeling Expert, Covestro
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https://www.aveva.com/en/perspectives/success-stories/covestro-apw-presentation/
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Predictive Asset Optimization
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What is Predictive Asset Optimization (PAO)?

What is PAO? Real-time Data + Artificial Intelligence + Simulation + Optimization

(" )
Historical Behavior Prognostics
What happened in the past? High Dynamic Range What might happen next?
- o (HDR) Analytics
(" )
Current Behavior Increase the range of Optimization
What is happening now? anomaly detection to How can | improve the outcome?

\- J enable earlier

intervention and greater

First Principles Simulation risk mitigation Learning

What should be happening now? When should | act?

L |
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Enabling better outcomes

Analytics that enable a 360° Risk Assessment of processes

CQ

= Model the impact on required
fuel feed, GHG emissions, and

Detect heat exchanger fouling

HDR Models Impact

ina preheat train exchanger Detect issues Assess the impact process performance
earlier and with of the issue on
greater clarity your process
Remaining Optimize
Useful Life Improve outcomes
Determine when to service Determine the with optimized Leverage recommended
the exchanger based on the urgency and corrective corrective actions to determine

window

RUL estimate @ intervention actions , an optimal path forward
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Predictive Asset Optimization (PAO) Architecture

Analysis and Decision Making

AVEVA Process Simulation AVEVA Predictive Analytics

Performance  Soft Sensing KPIS & KOPS |

Rating Carbon emission, S'ustainability Anomaly Operating
Operating efficiency, temperature and metrics, process and . ; .
power generation composition profiles economic indicators HDR detection ) KPI drlft Windows
Analytics Al and condition- Tlme.-t.o-fallure aer Alert when the
based multivariate remaining useful life process is outside of
Model Libraries analysis of process estimates typical operating

‘ —1 deviations

windows

Thermodynamics

Pl Server - Process Historian (real-time and historic process data)
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gtting Started with Digital Twins

AV=VA



Getting Started

Building and deploying a digital twin is easier than you think

1. Identify processes where a digital twin can provide value

AVEVA s here to
help you identify

* What are some areas where you would like more insight?
* Where do production/process engineers spend most of their time? and build your

* What areas are most critical for process sustainability and equipment reliability? digital twin

_ _ _ solutions
2. Consider what datais already available

* Do you have a simulation model for these processes already? Engineering data?

* Where is the real-time and historic process data saved?

3. Integrate the elements of your digital twin

* Process simulation models, real-time process data (Operating Digital Twin), and engineering data (Engineering Digital Twin)

4. Recognize the value of your new digital twin!
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Chloe Smith

Director of Product Management

* AVEVA

* chloe.smith@aveva.com

Ryan Muir

Principal Enterprise Architect

* AVEVA

° ryan.muir@aveva.com
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Questions? Please remember to...

Please wait for the microphone. Navigate tc

State your name and company.

Thank you!
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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 outcames differing materially from those projec.ted' in these statements.

No statement contained herein constitutes a commitment by AVEVA to perform any particularaction
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, wh|ch reflect our opinions only as of the date of this

! presentat|on

The Company shall not be obliged to dlscloseany revisionto these forward- -looking statements to
reflect events or circumstances occurring after the date on which they are made orto reflect the
occurrence of future events.
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@ linkedin.com/company/aveva
O @avevagroup

ABOUT AVEVA

AVEVA is a global leader in industrial software, sparking ingenuity to drive responsible use of the world’s
resources. The company’s secure industrial cloud platform and applications enable businesses to harness
the power of their information and improve collaboration with customers, suppliers and partners.

Over 20,000 enterprises in over 100 countries «rely on AVEVA to help them deliver life’s essentials: safe and
reliable energy, food, medicines, infrastructure and more. By connecting people with trusted information
and Al-enriched insights, AVEVA enables teams to engineer efficiently and optimize operations, driving
growth and sustainability. *

Named as one of the world’s most innovative companies, AVEVA supports customers with open solutions
* and the expertise of more than 6,400 employees, 5,000 partners and 5,700 certified*developers. With
operations around the globe, we are headquartered in Cambridge, UK and listed on the London Stock
Exchange’s FTSE 100. \ L ’

Learn more at
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