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Accelerating digital transformation of the industrial world

Unlocking Performance Intelligence 
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EPC 4.0 - Digital Project Execution Engineering Information 
Management

Engineering Portfolio Use Cases

Capital Project 
Create Digital Asset

Operations
Support for Digital Twin
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AVEVA™ Asset Information Management & 
Point Cloud Manager 
Visualize/Manage Data 

Project Portal/Project Command Center

AVEVA™ Unified Engineering 
Simulation & Data Authoring/Creation

AVEVA™ Unified Project Execution 
Procurement/Materials/Construction Planning & 

Management

Project Execution Models 

Owner Driven EPC DrivenHybrid

3rd Party Engineering/Execution Solutions

AVEVA™

Unified Engineering 
Legacy Data Conversion &

Digital Asset 
Maintenance/Configuration 

Management

3rd Party Solutions

AVEVA™ Unified 
Engineering 

AVEVA™ Asset 
Information 

Management

AVEVA™ Point 
Cloud Manager

Digital Twin 
in the Cloud

AVEVA™ Unified 
Engineering

AVEVA™

Enterprise 
Resource 

Management

AVEVA™ Point 
Cloud Manager

EPC 4.0 in 
the Cloud

AVEVA™ Asset 
Information 

Management

Progressive
Handover

AVEVA Unified Learning 
Training/Learning

AVEVA™ Asset Information 
Management & 

Point Cloud Manager 
Visualize/Manage Data 

Specifications / Standards
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AVEVA Simulation and Learning
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• Sustainability drives the 

need to develop new and 

innovative processes and 

products as quickly as 

possible

• New designs must be 

optimized for economic 

return and minimum 
environmental impact

• Workforce shifting to 

more inexperienced 

engineers and operators with 

many baby boomers retiring

AVEVA’s Simulation & Learning 
Solutions…

✓ Capture knowledge from 

engineering and operations to 

model new processes and 

products

✓ Integrate into the Digital Twin to 

leverage simulation at every 

stage of the plant lifecycle 

considering all objectives

✓ Deliver experiential learning to 

operators anywhere on the cloud

Challenge Solution Benefits

Mature designs have lower capital cost 
and shorter project schedules

Sustainability is now front and center in 
every design guiding engineering 
decisions

Competent operators ensure safe 
and profitable operation

Return on training investment is 
maximized with experiential learning

Process insight is driving better 
business decisions



Process Simulation 101

First principles models

Static & Dynamic Models

PV=nRT+

Physical Properties & Thermodynamic models

NIST

DIPPR

DETHERM

VLLE

Peng Robinson

SRK

Flowsheeting EnvironmentUnit Operations

Distillation 

Reactors

Vessels

Compressors 

Heat exchangers 

Etc.......



Process Simulation Models
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Asset Data, Process Data, Thermodynamics…..

What Questions can I address?

White Box

What design has the lowest environmental 
impact?

Is my heat exchanger correctly sized?

Will my plant be stable and controllable?

How do I know when I have a leak in my 
pipeline?

What crude is best for my refinery?

Can you optimize my process to identify new 
levels of untapped productivity?

How do I get my operators ready for operations 
on day one?

White-box Model

Physics Driven Models

Process –
Steady State 

Process -
Optimization

Operations
- Scheduling

Process -
Rating

Pipeline  -
OTS

Operations –
Soft Sensors

Process -
Dynamic

Pipeline 
Leak Detection

Process -
Perf Monitor

Operations 
- Planning

• Most accurate
• Not suitable for all 

processes or assets

Others…



Data Based Analytical Models
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Black Box

How do you calculate key Asset KPIs when first 
principles algorithms don’t accurately model 
the asset?

How do you keep a digital twin live for a 
brownfield operation?

Can sections of my plant be run autonomously?

Can you predict performance using AI cognitive 
capabilities such as machine learning, deep 
learning, and computer vision?Real Time Plant Data, Data Lake, Cloud Data…..

Black-box Model

Data Driven AI Models

Neural 
Networks

Reinforcement
Learning

AI Vision

• Used where physics-based 
models are not optimal

• Easy to setup. Executes 
faster. Requires significant 
data

Machine 
Learning

Deep 
Learning

AI 
Inferencing

Transfer 
Learning

Others…



Hybrid Models 
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Asset Data, Process Data, Thermodynamics…..
White Box

What design has the lowest environmental impact?

Is my heat exchanger correctly sized?

Is my plant stable and controllable?

How do I know when I have a leak in my pipeline?

What crude is best for my refinery?

Can you optimize my process to identify new levels of untapped 
productivity?

How do I get my operators ready for operations on day one?

Gray-Box

Can I model a new process that only has first 
principles models for some of the assets?

How do I reinforce learning after the formal 
training is over?

Can you learn from past behavior to recommend 
optimal schedules?

Black Box

How do you calculate key Asset KPIs when first principles 
algorithms don’t accurately model the asset?

How do you keep a digital twin live for a brownfield operation?

Can sections of my plant be run autonomously?

Can you predict performance using AI cognitive capabilities such 
as machine learning, deep learning, and computer vision?

Real Time Plant Data, Data Lake, Cloud Data…..

White-box Model

Black-box Model

Gray-box Modelling
Best of Both Worlds

Physics Driven Models

Data Driven AI Models

Process –
Steady State 

Process -
Optimization

Operations
- Scheduling

Process -
Rating

Pipeline  -
OTS

Operations –
Soft Sensors

Process -
Dynamic

Pipeline 
Leak Detection

Process -
Perf Monitor

Operations 
- Planning

Neural 
Networks

Reinforcement
Learning

AI Vision
• Most accurate
• Not suitable for all 

processes or assets

• Supplements where 
Physics based models are 
not optimal

• Easy to setup
• Executes faster
• Requires significant data

Machine 
Learning

Deep 
Learning

AI infused with 
Physics Based 

Models AI 
Inferencing

Transfer 
Learning

Others…

Others…



Process Simulation Powers Tomorrow’s Energy Decisions
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• From Wind Farm to Green Ammonia Production

• What power can I get from my Wind Farm?

• How many Electrolyzers do I need?

• How does Hydrogen production change over time?

• What is the energy demand for Nitrogen Production?

• What is the overall energy demand?

• What is my CO2 equivalent environmental footprint?

• From Wind and Solar to Liquid Hydrogen

• What is the variability of Hydrogen production over 24hr 
period?

• How many Electrolyzers do I need?

• What is the design of refrigeration cycle to liquefy 
Hydrogen?

• What is the overall energy demand?

• What is my CO2 equivalent environmental footprint?



Performance-driven learning platform for today’s industrial connected worker

Process Simulation Powers AVEVA Unified Learning
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• Increase the effectiveness of 
training programs incorporating
simulation based experiential 
learning

• Available on-demand anytime, 
anywhere through AVEVA Connect 

✓ Cloud OTS has reduced 
training time from 
months down to weeks

✓ TotalEnergies can train up 
to 2000 trainees per year



“

Process Simulation & PI Powers Real-Time Performance Insight
Operational Problem

A complex distillation system does not achieve 

the required product purity predicted by 

simulation.

Question

Is the deviation from the simulation prediction 

explained by reduced efficiency due to plugging 

of the column internal packing?.

Result

𝐸 = 𝑤෍ 𝑋𝑖,𝑠𝑖𝑚 − 𝑋𝑖,𝑝𝑖
2

e1

e2

e3

m1

m2

m3

m4

m5

Model validation with PI data gave confidence 
on the applicability of the model. Then, 
observations of simulated column packing 
efficiency, gave the insight to improve our 
upcoming maintenance plans.  
Jan Haertel, Global Technology Expert, Covestro

With PI Data

Distillation Models

To match plant operation by

minimizing overall differences 

“
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Fast Evaluation

Reduced Cost

Reduced Hours

Reduced Risk

Reduced Downtime

Key Takeaway - Knowledge and Insight from Process Simulation drives 
improved business decisions throughout the process lifecycle
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Process 
Digital 
Twin

Operations
Predict problems before they occur.
Train Operators

Start-up
Delayed production revenue averted as 
the plant will startup as scheduled.

Detailed Engineering
Design verification results in early discovery 
of errors which reduces the impact of 
change to correct them.

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

Conceptual Design
Fast evaluation of design alternatives, flexible 
specifications, continuous solving 



“The dynamic simulators allow us to create a wide 
range of exercises which allows us to adapt our training 

program to all trainee profiles” 

- Pierre Fabre, OTS Trainer TOTAL Oleum

"AVEVA Process Simulation allows us to perform model 
validation and troubleshooting using live or archived PI 

data”

- Christian Redepenning, Covestro
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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 outcomes differing materially from those projected 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 
presentation.  

The 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.
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linkedin.com/company/aveva 

@avevagroup

ABOUT AVEVA 

AVEVA, a global leader in industrial software, drives digital transformation for industrial organizations 
managing complex operational processes. Through Performance Intelligence, AVEVA connects the 
power of information and artificial intelligence (AI) with human insight, to enable faster and more 
precise decision making, helping industries to boost operational delivery and sustainability. Our 
cloud-enabled data platform, combined with software that spans design, engineering and operations, 
asset performance, monitoring and control solutions delivers proven business value and outcomes to 
over 20,000 customers worldwide, supported by the largest industrial software ecosystem, including 
5,500 partners and 5,700 certified developers. AVEVA is headquartered in Cambridge, UK, with over 
6,000 employees at 90 locations in more than 40 countries. For more details visit: www.aveva.com
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