
Leveraging PI Asset Framework for SPC & Machine Learning

Scaling AI -Albemarle 
Intelligence

Presented By: Jonathan Alexander

AVEVA PI WORLD

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



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



ALBEMARLE INTELLIGENCE



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 

The BEST time to plant a tree 

was 20 years ago.

The next best time is NOW

-Chinese proverb

Creating an Enterprise
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DATA SOURCES

LIMS

DCS

Albemarle Intelligence - Infrastructure
OSISOFT PI

ASSET FRAMEWORK

SAP

DATA ANALYTICS SUITE

Templates

PI Analytics

PI SQL

NWA Quality Analyst 
Automatic Datasets

PI DataLink - Excel

NWA Focus EMI 
Real Time SPC & SQC 

PI Notifications for WO generation
Production and Inventory Tracking

Event Frames

Customer Spec  Capability
Product Quality

TRANSACTIONAL - OPERATIONS
PI Process Book

Global Perspective

Machine Learning 
Algorithms

Manual Collection

Wireless Edge

Mobile Devices

STRATEGIC - LEADERSHIP

PI Vision

TACTICAL - ENGINEERS

PI Central Server

USER ROLES

Production Metric Reporting

Daily Troubleshooting

Email & Text 
Notifications

Real Time Machine Learning

Analytics & Data Driven Decision Making

SQL Query
- PI RTQP

Business Intelligence
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Project AI - Global Implementation

Magnolia, AR, USA

Bayport, TX, USA

LaNegra, Chile

Amsterdam, Netherlands

Xinju, China
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Six Sigma: Manual Version

Define Measure Analyze Improve Control
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Six Sigma: Automated

Define Measure Analyze Improve Control
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DEFINE
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AI

Machine 
Learning

Statistical Process 
Control

Data Organization

Data 

• PI Asset Framework
• SQL Stored Procedures
• Automated Datasets

Data 
Organization
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MEASURE

• Event Frames created to be triggered 

when unit is down, starting up, or 

running at steady state.

• PI Vision utilized when deciding 

which attributes to capture and what 

summary analytics were needed for 

best analysis of calciner performance

• Query to align EF on an hourly basis 

onto a single row.

• Filter Dataset by Relational Fields:

• Product

• Recipe

• Campaign

• Unit Operation

• Shift

• Status Flag

• Weather

• LIMS Laboratory data can be merged 

with PI Process data to predict 

production rate and quality issues

PI AF Event Frames

Capture Key Process Indicators

Time Series Data converted to NWA Automated Dataset

PI Vision – Time Series Trend
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Dataset Theory – Continuous Unit Operation - Status Flag

RunningDown Startup ShutdownIdle
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Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8 Phase 9

PI Asset Framework Event Frames -

Capturing Key Process Indicators



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCEProprietary information – all rights reserved. ALBEMARLE INTELLIGENCE 

AI

Machine 
Learning

Statistical Process 

Control

Data Organization

Data 

• SPC
• Eliminating Noise
• Focus on What Matters

Statistical 

Process Control
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3 Month PI Vision Trend – No Event Frames
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3 Month Statistical Analysis – w/ Event Frames
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AI

Machine 
Learning

Statistical Process 
Control

Data Organization

Data 

• Multi-dimensional 
Models

• Discovering Unknown 
Correlations

• “Signals Between the 
Signals”

Machine 
Learning
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Real Time Machine Learning - Pilot
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Real Time Machine Learning – Pilot



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE

Real Time Machine Learning – Pilot
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Real Time Machine Learning – Pilot
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Real Time Machine Learning – Pilot

No Vibration

High Vibration

Model Detection
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DATA SOURCES

LIMS

DCS

Albemarle Intelligence - Infrastructure
OSISOFT PI

ASSET FRAMEWORK

SAP

DATA ANALYTICS SUITE

Templates

PI Analytics

PI SQL

NWA Quality Analyst 
Automatic Datasets

PI DataLink - Excel

NWA Focus EMI 
Real Time SPC & SQC 

PI Notifications for WO generation
Production and Inventory Tracking

Event Frames

Customer Spec  Capability
Product Quality
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PI Process Book

Global Perspective

Machine Learning 
Algorithms

Manual Collection

Wireless Edge

Mobile Devices

STRATEGIC - LEADERSHIP

PI Vision

TACTICAL - ENGINEERS

PI Central Server

USER ROLES

Production Metric Reporting

Daily Troubleshooting

Email & Text 
Notifications

Real Time Machine Learning

Analytics & Data Driven Decision Making

SQL Query
- PI RTQP

Business Intelligence
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Machine Learning Model
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Digital Workforce
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Digital Workforce
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Digital Workforce



ALBEMARLE INTELLIGENCE

• Complete  
Automation

• Self Learning

AIAI

Machine 
Learning

Statistical Process 
Control

Data Organization

Data 
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Statistics

Machine 

Learning

AI
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ALBEMARLE PEOPLE, 

empowered by technology, 

unlocking the value of information.



DATA SOURCES

LIMS

DCS

Albemarle Intelligence - Infrastructure
OSISOFT PI

ASSET FRAMEWORK

SAP

DATA ANALYTICS SUITE

Templates

PI Analytics

PI SQL

NWA Quality Analyst 
Automatic Datasets

PI DataLink - Excel
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Real Time Machine Learning

Analytics & Data Driven Decision Making

SQL Query
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Business Intelligence

8,000
Tags Mapped

443
AF Templates

29
Event Frames

29
Automated 

Datasets

29
Real-Time

Actionboards

29
PI Vision 

Dashboards

29
Multivariate 

Models

6,000
Statistical 

Analysis

200
Improvement 

Ideas

29
Engineer Improvement 

Projects Started
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Improvement Project List

Manufacturing Engineer Department Unit Op Entitlement

Mechanical Engineer Maintenance - Mechanical Continuous Unit Operation #1 $126,000 

Controls Engineer DCS Batch Unit Operation #2 In Progress

Chemical Engineer Research & Technology Continuous Unit Operation #3 $100,000 

Chemical Engineer Research & Technology Continuous Unit Operation #4 $80,000

Chemical Engineer Research & Technology Batch Unit Operation #5 $10,000 

Chemical Engineer Operations Batch Unit Operation #6 $50,000 

Mechanical Engineer Maintenance - Mechanical Continuous Unit Operation #7 In Progress

Electrical Engineer Maintenance - I&E Continuous Unit Operation #8 In Progress

Mechanical Engineer Maintenance - Mechanical Batch Unit Operation #9 $222,000 

Controls Engineer DCS Batch Unit Operation #10 In Progress

Chemical Engineer Operations Continuous Unit Operation #11 $450,000 

Electrical Engineer Maintenance - I&E Batch Unit Operation #12 In Progress

Chemical Engineer Research & Technology Continuous Unit Operation  #13 $600,000 

Chemical Engineer Operations Batch Unit Operation #14 $18,000 

Mechanical Engineer Maintenance - Mechanical Continuous Unit Operation #15 $60,000 

Electrical Engineer Maintenance - I&E Continuous Unit Operation #16 In Progress

Chemical Engineer Research & Technology Batch Unit Operation #17 $150,000 

Chemical Engineer Operations Continuous Unit Operation #18 $80,000 

Controls Engineer DCS Batch Unit Operation #19 In Progress

Chemical Engineer Research & Technology Batch Unit Operation #20 $200,000 

Chemical Engineer Operations Continuous Unit Operation #21 $67,000 

Chemical Engineer Research & Technology Continuous Unit Operation #22 In Progress

Chemical Engineer Research & Technology Continuous Unit Operation #23 In Progress

Chemical Engineer Research & Technology Continuous Unit Operation #24 $135,000

Chemical Engineer Operations Continuous Unit Operation #25 $350,000 

Electrical Engineer Maintenance - I&E Continuous Unit Operation #26 $10,000 

Chemical Engineer Research & Technology Continuous Unit Operation #27 $37,000 

Chemical Engineer Operations Batch Unit Operation #28 $100,000 

Chemical Engineer Operations Continuous Unit Operation # 29 $844,000 

Total $3,700,000



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCEProprietary information – all rights reserved. ALBEMARLE INTELLIGENCE

Process Optimization Academy – “Eurekas”
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Process Optimization Academy –

29 Multivariate Models on 29 different Unit Operations
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Albemarle Intelligence – Engineer Improvement Project

Capacity & Quality Improvements

$450,000/yr
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Albemarle Intelligence – Engineer Improvement Project

Downtime Reduction & Environmental 

Improvements

$350,000/yr
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Albemarle Intelligence – Engineer Improvement Project

Maintenance Equipment Reliability 

Improvement

$220,000/yr
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Albemarle Intelligence – Engineer Improvement Project

Raw Material Utilization, Quality, and 

Customer Satisfaction Improvements

$150,000/yr
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Albemarle Intelligence – Engineer Improvement Project

Quality and Rate Improvements

$840,000/yr
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World-class upstream operations 

Challenge

• Scaling Machine Learning & AI 
across a global enterprise, within a 
Specialty Chemical Company with 
thousands of unique chemical 
processes and data sources

• Deployed the latest AVEVA
PI System technology including PI 
AF, PI Event Frames, PI Analytics, 
Northwest Analytics SPC, and 
Sartorius SIMCA Multivariate 
Analysis

• Increased production and 
operational efficiency, reduced 
costs, mobile inspections, 
exception-based surveillance, 
significantly accelerated ‘Time to 
Value’ for Advanced Analytics & 
Machine Learning projects

Solution Benefits

OIL & GAS

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



Manufacturing Data Analytics Leader

Jonathan Alexander

• Albemarle

• jonathan.alexander@albemarle.com
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Appendix


