
Get Integrated: Connect AI to Your 
AVEVA PI System

Francesco PETRONE, Senior Technical Solutions Engineer, AVEVA Predictive Analytics

Giulio CATTARIN, Pre-Sales Engineer, AVEVA

19 MAY 2022

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



Two world class industrial software experts combine to deliver integrated value

Connect the power of information and AI with human insight

Run agile, continuously 
optimized operations to 
protect the bottom line

Provide remote teams rich 
data and decision support 
to collaborate and work 
efficiently

Increase asset reliability and 
safety with reduced 
manual supervision

Maximize CapEx and drive 
the highest levels of 
engineering efficiency Automation/

Control Systems
New Sensor 

Tech
Remote + Mobile

Assets
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+ OSIsoft’s PI System is the industry standard for 
industrial information management 

AVEVA’s end-to-end industrial software to optimize 
engineering and operations
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Accelerating digital transformation of the industrial world with complementary product offerings

Combining world-class software to drive Performance Intelligence 

INDUSTRIAL INFORMATION MANAGEMENTINFORMATION

+ OSIsoft’s PI System is the industry standard for 
industrial information management

AVEVA’s end-to-end industrial software to optimize 
engineering and operations
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AVEVA PI System + AVEVA APM – the Complete Picture

AVEVA DIGITAL TW
IN

ASSET PERFORMANCE MANAGEMENT

ASSET STRATEGY OPTIMIZATION & 
INTEGRITY MANAGEMENT

ASSET INFORMATION MANAGEMENT

ENTERPRISE ASSET MANAGEMENT

MOBILITY

OPERATIONAL SAFETY MANAGEMENT

PREDICTIVE ANALYTICS

PRESCRIPTIVE ANALYTICS

ASSET LIBRARY

FINANCIALLY OPTIMIZED APM

REGULATORY COMPLIANCE

CONNECTED WORK & 
CONTROL OF WORK

KNOWLEDGE RETENTION & 
TRAINING

SUSTAINABLE OPERATIONS

DATA DRIVEN OUTCOMES
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AVEVA Predictive Analytics
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We’ll take 
you there.

Profits are hit by unscheduled downtime, inconsistent work 
execution, over and under maintenance.

What if you could get early notification of asset issues before they 
lead to unscheduled downtime?

What if you could reduce operational expenditure by improving 
efficiency and reliability?

AVEVA Predictive Analytics takes the rich data available in your PI 
System and turns it into actionable insights to prevent equipment 
failures.



Agenda
• AVEVA Predictive Analytics

• General concepts

• Model building 

• Monitoring - Alert & Case Management, Fault Diagnostics and Forecast

• Getting started and scaling up

• AVEVA Predictive Analytics and AVEVA PI System: a match made in heaven!
• Current integration and architecture roadmap

• Demo - Wind farm performance and health monitoring

• Leveraging Asset Framework in AVEVA Predictive Analytics

• Key takeaways
• Q&A
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AVEVA Predictive Analytics 

General concepts



Anomaly detection for business-critical 
equipment.

AVEVA Predictive Analytics
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Historical Data • Data collection from 
AVEVA PI System

Pattern Recognition
• Data-driven equipment model

• AI continuous monitoring

Early Warning
• Alert / Case management

• Analysis tools
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Predictive 
Analytics

• Clusters describe known 
relationships in data across N 
sensor dimension

• Historical data encoded with 
data clustering algorithms

AVEVA Predictive Analytics - General concepts
Data clustering
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• New data is compared against 
clusters to detect deviations in 
behavior in real-time 

• Algorithm computes magnitude 
of deviations and which 
sensor(s) are contributors

AVEVA Predictive Analytics - General concepts
Data clustering
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• Predicted Values

• ActualPredicted
Absolute 
Deviation

Predicted

Absolute
Deviation

• Actual

• Actual Values

• Real time outputs:

• Closest modeled
• operating condition 

• Absolute Deviations

AVEVA Predictive Analytics - General concepts
Data clustering



AVEVA Predictive Analytics - General concepts
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𝑂𝑂𝑂𝑂𝑂𝑂 =
∆𝑋𝑋12 + ∆𝑋𝑋22 + ∆𝑋𝑋32 … + ∆𝑋𝑋𝑛𝑛2

𝑛𝑛
(𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑖𝑖𝑛𝑛 %)

Model Outputs:

• For each variable:
• Actual value

• Predicted value

• Absolute Deviation

• Relative Deviation

• Global indicator:
• Overall Model Residual (OMR) = Root Mean Square of Relative Deviations

Model’s distance from 
expected performance

= Absolute Deviation
Training Range

= ∆𝑋𝑋

Relative Deviation and OMR
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• Overall Model Residual as 
Asset Health indicator

• Signal Contributions
with likelyhood 

• Quick troubleshooting 
capability

Date and Time

AVEVA Predictive Analytics - General concepts
Overall Model Residual



AVEVA Predictive Analytics - General concepts
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ACTUAL VALUE 

PREDICTED VALUE

Actual VS Predicted value



AVEVA Predictive Analytics - General concepts
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Absolute Deviation

ABSOLUTE DEVIATION
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Model - a.k.a. 
“Operational Profile”

Model 
Building

Predicted
Values

Actual
Values

Absolute
Deviations

Relative
Deviations

OMR

Alert 
thresholds

• Alerts
• Fault Diagnostics
• Forecast

Monitoring

Alert / Case 
Management

Equipment
Maintenance

AVEVA 
PI System

AVEVA Predictive Analytics - General concepts
Workflow



AVEVA Predictive Analytics 

Model Building



Predictive Analytics – Model Building
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Model - a.k.a. 
“Operational Profile”

Model 
Building

Predicted
Values

Actual
Values

Absolute
Deviations

Relative
Deviations

OMR

Alert 
thresholds

• Alerts
• Fault Diagnostics
• Forecast

Monitoring

Alert / Case 
Management

Equipment
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AVEVA 
PI System

PA Client

Workflow
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 User-Friendly Interface
 Designed for SME
 No programming Language

Predictive Analytics – Model Building
Data cleansing, model training & tuning



AVEVA Predictive Analytics 

Monitoring
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Model - a.k.a. 
“Operational Profile”

Model 
Building

Predicted
Values

Actual
Values

Absolute
Deviations

Relative
Deviations

OMR

Alert 
thresholds

• Alerts
• Fault Diagnostics
• Forecast

Monitoring

Alert / Case 
Management

Equipment
Maintenance

AVEVA 
PI System

PA Web 
Client

Predictive Analytics – Monitoring
Workflow
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Overall 
Model 

Residual

Fault 
Diagnostics

Signal 
Contributions Forecast

Individual 
Deviation 

Alerts

Prescriptive 
Actions

DETECT DIAGNOSE ACT

Predictive Analytics – Monitoring
Structured investigation pattern
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Predictive Analytics – Monitoring
Fault Diagnostics

• Which variables are deviating the most?
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Predictive Analytics – Monitoring
Fault Diagnostics

• Which variables are deviating the most?

• How much are they deviating?
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Predictive Analytics – Monitoring
Fault Diagnostics

• In which direction?

• Which variables are deviating the most?

• How much are they deviating?
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Predictive Analytics – Monitoring
Fault Diagnostics

• In which direction?

• Does this combination match the signature
of a specific failure condition?

• Which variables are deviating the most?

• How much are they deviating?
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Predictive Analytics – Monitoring
Forecast
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Alert Management Case ManagementMonitoring 
engineer

Maintenance
engineer

Predictive Analytics – Monitoring
Tracking capability



AVEVA Predictive Analytics 

Getting started and Scaling up



• Wind Turbines

• Hydro Turbines

• Gas Turbines

• Steam Turbines

• Generators

• Boilers

• Pumps

• Motors

• Gearboxes

• Heat Exchangers

• Valves

• Mill’s

• Fans

• Transformers

• Inverters

• Air Heaters

37 © 2021 AVEVA Group plc and its subsidiaries. All rights reserved.

Predictive Analytics – Getting Started and Scaling Up
Determine Scope



• Start with critical equipment
• Without redundancy / single point of failure

• Without spares

• Costly to repair

• How often it runs

• Move to secondary equipment later
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Predictive Analytics – Scaling up
System growth

• Instrumentation availability
• Tags exist in the historian 

• Adequate historical data

• Sufficient resolution / quality of data

N° models

<100

1000

10k+



AVEVA Predictive Analytics 

PI System Integration
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AVEVA 
PI System

Model

Model 
Building

Predicted
Values

Actual
Values

Absolute
Deviations

Relative
Deviations

OMR

Alert 
thresholds

• Alerts
• Fault Diagnostics
• Forecast

Monitoring

Alert / Case 
Management

Equipment
Maintenance

PA Client

PA Server

PA Web 
Client

Archive Historian

AVEVA Predictive Analytics – PI System Integration
Basic architecture

PI AF Client

PI AF Client
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AVEVA 
PI System
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• Alerts
• Fault Diagnostics
• Forecast
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Alert / Case 
Management

Equipment
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Results (“Secondary Points”)

Archive Historian

PA Client

PA Server

AVEVA Predictive Analytics – PI System Integration
Results feedback

PA Web 
Client
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AVEVA 
PI System

Model - a.k.a. 
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AVEVA Predictive Analytics – PI System Integration
Results feedback



AVEVA Predictive Analytics

Architecture roadmap
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Predictive Analytics – Architecture roadmap
PI System as native Archive Historian
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AVEVA 
PI System

Model 
Building
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• Alerts
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Predictive Analytics – Architecture roadmap
PI System as native Archive Historian
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AVEVA 
PI System

Model 
Building

Monitoring

Alert / Case 
Management

Equipment
MaintenancePA Server

Training data

Model

PA Web 
Client

Predictive Analytics – Architecture roadmap
Web-based UI/UX



Demo – Wind farm performance 

and health monitoring
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• Monitoring an asset fleet

• Examining an underperforming asset

• Analyzing an alert

• Managing a case

Demo – Wind farm performance and health monitoring



Leveraging Asset Framework 

in AVEVA Predictive Analytics 



Effective enterprise data modelling

Predictive Analytics is integrated with Asset Framework
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AVEVA Predictive Analytics workflow
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1. Create System Metrics

2. Create a Project Template

3. Create a Project based on a Project Template  ----- AF helps here

4. Import and clean training data

5. Train the model and obtain the Operational Profile

6. Deploy the model (runtime)

7. Visualize alerts and manage cases ----- AF helps here
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Real-Time Service Administration



Automated Model Building (PI AF)  2023

Model Building

Map PA template metrics to AF 
Template attributes

• Tool will discover:
• Assets using template

• Tags for each attribute

• User can adjust list of assets 
and attributes

• Tool will:
• Create Model

• Import training data

• Cleanse outliers

• Deploy Profile

Benefits:

• Save model building time

• Minimize errors

• Shorten time to value
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• Selecting Project Points

• Monitoring Alerts – AF path reference

• Configuring the Real-Time Service connected to Asset Framework

• Roadmap 2023

Leveraging Asset Framework in AVEVA Predictive Analytics 



Key 

Takeaways

• Early anomaly detection – end your unplanned downtime

• Seamless experience from asset monitoring to alert

management

• Rapidly scale your model creation with Asset Framework

… More to come! 



Senior Technical Solutions Engineer, AVEVA Predictive Analytics

Francesco Petrone

• AVEVA

• francesco.petrone@aveva.com
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Pre-Sales Engineer, AVEVA

Giulio Cattarin

• AVEVA

• giulio.cattarin@aveva.com (LinkedIn)

mailto:francesco.petrone@aveva.com
mailto:giulio.cattarin@aveva.com
https://www.linkedin.com/in/giuliocattarin/


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 is a global leader in industrial software, driving digital transformation and sustainability. By 
connecting the power of information and artificial intelligence with human insight, AVEVA enables 
teams to use their data to unlock new value. We call this Performance Intelligence. AVEVA’s 
comprehensive portfolio enables more than 20,000 industrial enterprises to engineer smarter, 
operate better and drive sustainable efficiency. AVEVA supports customers through a trusted 
ecosystem that includes 5,500 partners and 5,700 certified developers around the world. The 
company is headquartered in Cambridge, UK, with over 6,500 employees and 90 offices in over 40 
countries. 

Learn more at www.aveva.com
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http://www.aveva.com/
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