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Presenter Notes
Presentation Notes
Data science and AI are powerful tools for industrial optimization. We'll demonstrate how CONNECT empowers AVEVA Advanced Analytics, integrates Python scripts, and connects with popular analytical platforms like Databricks to support various industrial data science and artificial intelligence use cases.


CONNECT
OCTOBER 2024 * Overview of the platform

No Code/Low Code Al:

* Advanced Analytics

Agenda

Unified Analytics Platform Integration
AVEVA World 2024 * Enhancing analytics with Databricks

Success Stories
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Operating companies are innovating to face challenges

Extract more value from existing assets Optimize capital investments

Innovative processes to
improve competitiveness

Improve production execution and quality accuracy

Productivity

High performance

Production of critical metals to
enable energy transition

Optimize value chain complying with market demands and ensuring
margins

Increase renewable power

Better monitor and reduce energy and fuel consumption capacity

@ Energy
Reach 2050 targets

Modernize plants and improve
green energy mix

Ensure energy supply while enabling transition from conventional to
clean energy sources

Improve supply of raw materials, reduce waste and do better use of

Scaling of green products
natural resources

&y Circularity

Q"é Close the loop

: : New processes for product
Collaboration across the ecosystem, close the circular loop P P

recycling
& Workforce Attract and retain the new generation of workforce enabling a Train workforce and build
™ Digitally connected digital working environment competency
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Presenter Notes
Presentation Notes
We can split companies challenges in two groups:
From one side they need to improve the existing facilities and extract maximum value from their current operations. From another side, they need to prepare for the future and be ready to optimize capital investments being thought plant modernization or greenfield projects.
Thinking about the existing assets, production companies need to improve agility to respond to new market demands ensuring quality accuracy and business margins and energy companies have the critical mission to supply power and fuel in a reliable and safe way at affordable prices. What they have in common? They both need to decarbonize operations, expand the use of clean energy, make better use of natural resources and work better with their value chain to boost the circular economy. 
While they do that, they need also to plan for the future and optimize capital investments. If well planned and executed, future facilities will be more sustainable and profitable than the existing ones. We need scale up renewable power supply and innovate developing new processes that will provide clean fuel and products that can be recycled. And we all need to work together as a single ecosystem, because critical metals, green hydrogen and renewable power cannot be scaled if there’s no real demand for it. The entire ecosystem must be committed in driving the change for a more sustainable future.
And industrial companies need to address what can be maybe the biggest challenge. How to attract and retain a new generation of workers to markets that are traditionally seen as conservative markets? How to ensure the same performance with workers that are not willing to stay 10 or 20 years on the same role? Sometime not even 2… How to quickly develop industrial process and operational intelligence that previously took decades and was passed from generation to generation taking time to learn, practice and mature?
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CONNECT, our industrial intelligence platform

Open and neutral, providing rich data insights for your unified industrial ecosystem
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Remote Data science & Applications & Enterprise visualization  Production Data Custom & partner
monitoring Al/ML platforms analysis tools & reporting performance sharing applications

Service & usage Data Visualization: Modeling & Application

management: services: rich persona-based analytics: development services:

monitor budget, aggregate, contextualize EXperences robust calculations using solutions to enhance
consumption, and permissions and share Al and ML customer use cases

s S IR

Remote AVEVA apps and 3" party
assets data sources data sources

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.



6

AVEVA Advanced Analytics

3) Model Combine existing data with Al
for faster and smarter decisions
Combine data from
multiple sources to mirror
physical assets & processes

2) Solve

Consolidate learnings Utilize Al and ML to improve

and apply solutions that on digital twins process efficiency
mitigate problems and ﬁ
improve performance 4) Monitor * Understand production
Analytics outcomes and get
Apply algorithms & logic recommended corrective
to continuously assess actions
performance

1) Learn + Automate Al model execution

and retraining

5) Alert

Automate investigations

and understanding of Give early warnings of

per::ormance drivers performance issues with * Easily apply Al models across
with ML

improvement suggestions many similar processes or
assets at scale
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Al-driven optimization for industrial excellence

Process Optimization

Perfect Energy

Operate at the sweet spot of
production and energy consumption

Perfect Production

Automate investigations and understanding
of performance drivers with ML

Perfect Quality

Reduce variability, eliminate losses,
and improve operational flexibility

Perfect Batch

Continuously evaluate batch performance
and automate actions

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.

Asset Optimization

Uptime Optimization

Real-time alerts and recommendations
to avoid downtime events

Throughput Optimization

Maximize production output on a per-product
AVEVA and per-asset basis

Advanced
Analytics

Asset Reliability

Predict and prevent common failure
modes at scale

» Asset Life

Maximize serviceable life and proactively
manage failure risks at scale
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Model factory

Templates to solve fundamental manufacturing
problems

* Use cases templatized model selection
* Automate Machine Learning (ML) model creation

* Easy-guided twin configuration steps - product segmentation,
operational state, rate

* Automatically evaluates and selects the best performing
algorithm

* Visualized model creation process

A digital assembly line for automating machine
learning (ML) model creation and deployment

AV=VA
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Presenter Notes
Presentation Notes
The Model Factory is a digital assembly line for automating machine learning (ML) model creation and deployment across thousands of assets, all from a single view. This means you don’t have to be a data scientist to create robust and reliable models. Data scientists, however, are empowered to create and tune models using their more in-depth knowledge and expertise, but without the hassle of curated datasets. 
The Advanced Analytics platform prepares and optimizes the data based on the Digital Twin model, and then automatically evaluates and selects the best performing algorithm. With this capability, you can rapidly train and deploy models across a host of field-deployed assets or industrial processes, or you can just as easily do the same on a per-asset or per-process basis where appropriate.



Model Behavior Analysis

Analyze the key information about your asset
and process models

O How are critical alerts trending?

* QOut-of-the-box visualizations and graphs

* No-code workflow tools

“Predicted Quality Value” “Anomaly Status”
“Top Model Drivers” “Anomaly Timeline”
“Ideal Conditions Visual” “Recommendations”

Powerful analysis tools to distil complex data into
simple, easily readable views

9 © 2023 AVEVA Group Limited and its subsidiaries. All rights reserved.



Presenter Notes
Presentation Notes
Through our powerful dashboard creation tools, engineering and operations teams can distill complex data into simple, easily readable views. With TwinThread’s out-of-the-box visualizations, graphs, and no-code workflow tools, users can gain a greater sense of clarity and accelerate decision making.
These preconfigured resources empower clients to solve and prevent problems across all asset types and production lines, regardless of uniqueness or similarities.



Intelligent alerts & actions

Notify when condition is abnormal

Create intelligent alerts

Create logical workflows

Automate actions

Action awareness views

£) High Probability Downtime Alert

Please choose action for high probability downtime

SELECTION

Reduce machine speed down to 1150fpm

Cangel

Intelligent alerts and automated actions
f 0 } each time a process is operating outside of normal
° conditions.
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Presenter Notes
Presentation Notes
AVEVA unites insights and actions by creating intelligent alerts each time a process is operating outside of normal conditions. These insights are among hundreds of other descriptive, predictive and prescriptive scenarios surfaced by intelligent alerts.
Within weeks, your team can design steps to solve problems and automate processes in a single, no-code flowchart environment built for all industrial contexts.

Your team can also create logical workflows that transform alerts and insights into systematic and scalable ways to drive improvements. This functionality empowers users to automate actions based on insights derived from monitoring and alerting tools, driving optimization efforts to the next level.
This view also details what is happening, what improvement initiatives have been implemented, and where they’ve been deployed across the enterprise.



Connect Al with all industrial data and visualization

Open and neutral, providing rich data insights for your unified industrial ecosystem

©

Calculations Machine Learning Solutions »
. L Models Predictive Quality Digital Thread
First Principal Models - Engine
Alerts & Asset Anomaly Predictive Throughput
Recommendations Process Anomaly Predictive Energy
Predict Property Perfect Batch @
H — > Digital Twi o
AVEVA Advanced Analytics "

Model
Factory

Service & usage Data Visualization: Modeling & Application
management: services: rich persona-based analytics: development services:

monitor budget, aggregate, contextualize EXperiences robust calculations using solutions to enhance
consumption, and permissions and share Al and ML customer use cases
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Remote assets, sensors,
CIoud.apps Edge Data AVEVA & 110T devices AVEV.A Edge Data
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Presenter Notes
Presentation Notes
CONNECT is our industrial intelligence platform. 
It is open and neutral and provides the foundation from which we are empowering our customers to build their unified industrial ecosystem. 
 
CONNECT has 5 types platform services available today:
 
Service and usage management: these are the core services available within CONNECT that enable our customers to monitor their budgets and manage their consumption and user permissions
Data services, also known as CONNECT data services, is for aggregating, storing, sharing, and contextualizing your industrial data from across your ecosystem
Visualization services are for creating robust dashboards and persona-based experiences from pre-defined and custom content using data from CONNECT as well as other data sources
Modeling and analytics with AVEVA Advanced Analytics enables you to maximize the value of your operations data by generating real-time predictive and prescriptive insights using AI
And, last but not least, CONNECT's application development services empower our technology partners and developers to build solutions that extend and support our customer's ever-expanding list of use cases




A new era of industrial data collaboration & Al

Jdb
$ g5

Databricks Snowflake

Microsoft
Fabric

ot T
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CONNECT data services

Industrial data

ﬁ
s

Remote
assets

Se

AVEVA
data sources

3rd party
data sources

View

Context

CONNECT
data services
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manu acturer provider Developer

Enabling three patterns of use
— Intra and Inter Company

* Empowering OT users to
solve specific use cases
leveraging their expertise
with platform and/or
partner capabilities

* Connecting OT & IT by
sharing industrial
information with new data
consumers within the
broader organization

* Leveraging Ecosystems
outside company boundaries
by sharing Industrial
Information at scale.
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Presenter Notes
Presentation Notes
Let's now have a deep dive, into the tight integration in between Connect Data services and the unified analytics platforms such as Databricks.

Connect Platform bridges the gap between the OT and the IT, enabling the seamless data sharing across the organization.

At a broader scale, it empowers 3 users patterns such OT/IT from company personals while leveraging the entire eco-system such as equipment manufacturer or analytics partners to make informed decisions based on most accurate historical and real time data from various sources.


Converging OT and IT
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data sources é Assets + on-demand
» Metadata Streams
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ﬁ% Jagt 7 Data Views
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3" party
data sources

L
External data
and analytics

platform

STORAGE EFFICIENCY

Reduce costs by eliminating
duplicated datasets

NATIVE CONTEXTUALIZATION

Save interpretation time with
ready-to-consume data

DATA INTEGRITY

Make more informed decisions
with near real-time, accurate data '

- —

/,, \\\\
\\
v Data catalog
\“
CONNECT data !
1
1
Other data I:'

~

V4
Other data /'

———————

STREAMLINED DEPLOYMENT
Out-of-the-box integration, no
technical debt left behind
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Presenter Notes
Presentation Notes
Connect Data virtualization ensures accurate, real-time data is available on demand, boosting operational efficiency and cutting storage costs. By avoiding data duplication and offering native contextualization, users can focus on timely decision-making instead of managing data


Live industrial data for data science

In-House Solutions

< databricks

Unified Analytics Platforms

copy

IR

Se o | I—

AVEVA PI System AVEVA AVEVA
Engineering ﬁ MES
o ™
31 party /A e

data sources Remote assets
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Seamless Integration

Out-of-the-box integration

o No custom development
o No maintenance by end
customer

< databricks

Unified Analytics Platforms

OoO—

INTEG

e
f‘O _f‘_
—0 o—
P99

Easily scales
to support new
use cases
EO E@
AVEVA PI System AVEVA

3rd party
data sources

Aggregated industrial data

Maintain and augment
contextualization of data
across sites and sources

Ensure accurate capture of
updates and changes to the
system of record.

Results and insights return
to OT environments

Engineering
N fﬁﬁ%
./A\ ?@u@

Remote assets

Native integration
with operations and
engineering data
sources
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Presenter Notes
Presentation Notes
Providing large industrial datasets to data scientists or business intelligence analysts has always been challenging. The main issue isn't just getting the data to domain experts, but ensuring its reliability - making sure no data left behind or outdated. Currently, integrating these datasets requires significant effort in design, monitoring, and maintenance, with limited scalability

CONNECT platform provides seamless integration with both internal and external data sources, combining operational, engineering, and industrial data into a unified analytics environment. This ensures no data is left behind, enhancing scalability and enabling new use cases with minimal effort.



Create a Virtual Table

Select the Data View

Configure the Virtual Table

Set the Retrieval Interval

o Time-Fixed Window

o Time-Extending Window
Set the Retrieval Mode
Set the Refresh Interval

Select/Create a Share

Get Metastore ID of the
Customer Databricks
Workspace

Security

Select roles

© 2023 AVEVA Group plc and its subsidiaries. All rights reserved.

Point-and-Click - Integration Workflow

Customer

< databricks—— £«——< databricks

Delta Sharing:

Open, real-time data
sharing, no data replication
Data Scientist

S

Unity Catalog

|
|
|
|
|
|
|
é 5 |
|
Delta Lake with UniForm :
|
(A @Metdst) | ,Q\
I = AVEVA + Databricks | GE Wind Turbines.
|
| -
|
| :
|
|
|
|

Data Analyst

C Parquet)
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Presenter Notes
Presentation Notes
Point-and-click integration will be detailed within the incoming end-to-end video.

It is important to consider the technological layers involved in the integration.

Unity Catalog is a unified data governance solution for all your data across your organization, It enables access and real-time auditing, tracks data lineage across multiple clouds and teams.

UniForm format, combines Delta Lake and Iceberg Apache for structuring metadata enabling cross platforms support, while data are stored in Parquet files.


Video within the recording




MANUFACTURING - CONSUMER PRODUCTS | USA

Nestlé: Harnessing advanced analytics and real-time data in
the cloud to enhance product quality and minimize waste

Challenge

* Fully manual operation of the agglomeration process caused variability in product
moisture and density

* Low product yield due to low moisture

* Inconsistent product caused unnecessary waste

: {
Solution Working with AVEVA’s Lighthouse team helped us

* Deployed CONNECT and transferred data via AVEVA™ Historian. AVEVA™ Advanced
Analytics was used to predict quality parameters of powder production and
recommend optimal process setpoints, removing the need for resource-constrained from our solution in the future. For instance,
on-premises systems to carry the additional burden of supporting this solution.

to understand how we can realize even more value

running the solution in the cloud means we can

Results easily roll out the analytical model to other plants

* A 10% savings on Nesquik powder in the trial, or 101g saved from every 1kg jar
. . . . . Lo across different regions without needing to invest
* Consistently tighter jar-to-jar weight variation

* Improved product consistency and consumer satisfaction in additional on-premises infrastructure.

* Less product waste on production and packaging lines Greg O’Brien, Project Engineer and Project Owner, Nestlé
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%acciona

WATER AND WASTEWATER | SPAIN
ACCIONA reduces environmental impact and
increases supply of treated water

Challenge
* Improve the performance of all water treatment facilities with minimum impact to
the environment.

* Needed a digital solution to collect, contextualize, and analyze data to anticipate
equipment behavior deviations and find the optimum operating point in real-time.

* Increase water production capacity and reduce energy use.

Solution

* Acciona uses CONNECT data services to manage and contextualize historical and
streaming data collected by AVEVA™ System Platform. AVEVA™ Advanced Analytics adds
rich machine learning-based analytics and provides easy access to monitor critical KPIs.

Results

* Prediction model enabled optimization of energy recovery systems resulting in 4.6%
reduction in energy consumption of the high-pressure pump, and increased
production capacity of the rack by 16 m3/h.

* Increased efficiency in O&M teams thanks to readily available information.

* Improved confidence from clients due to transparency of operations.

Learn more
© 2023 AVEVA Group Limited and its subsidiaries. All rights reserved.



https://resources.osisoft.com/presentations/acciona--the-journey-to-digital-transformation-in-water/

Questions? Please remember to...

Please wait for the microphone. Navigate to this session in the mobile

State your name and company. app to complete the survey.

Thank you!
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E—
© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved. re—



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.

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.
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@ linkedin.com/company/aveva
O @avevagroup

ABOUT AVEVA

AVEVA is a world leader in industrial software, providing engineering and operational solutions across multiple industries,
including oil and gas, chemical, pharmaceutical, power and utilities, marine, renewables, and food and beverage. Our
agnostic and open architecture helps organizations design, build, operate, maintain and optimize the complete lifecycle
of complex industrial assets, from production plants and offshore platforms to manufactured consumer goods.

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. The company is headquartered
in Cambridge, UK.

Learn more at www.aveva.com
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