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Merriam-Webster Dictionary

artificial intelligence: noun
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Merriam-Webster Dictionary

artificial intelligence: noun

1: a branch of computer science dealing with the 

simulation of intelligent behavior in computers

2: the capability of a machine to imitate intelligent 

human behavior
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1. “Anything that computers have not already done”

2. "Every time we figure out a piece of it, it stops being 

magical; we say, 'Oh, that's just a computation.'“ 

- Rodney Brooks

The “AI Effect”
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Are you ready for AI?
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Average Time Spent Daily – Manually Collecting, Organizing, Preparing Data

Avg Annual time spent, per person, 

manually manipulating data

24,910
minutes annually 
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• Complete  

Automation

• Self Learning

AIAI

Machine 
Learning

Statistical Process 
Control

Data Organization

Data 
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DATA SOURCES

LIMS

DCS

AVEVA PI SYSTEM

ASSET FRAMEWORK

SAP

DATA ANALYTICS SUITE

Templates

PI Analytics

PI SQL

NWA Quality Analyst 
Automatic Datasets

PI Builder - 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

Global Perspective
Machine Learning 

Algorithms

Manual Data

Wireless Edge

Mobile Devices

STRATEGIC - LEADERSHIP

PI Vision

TACTICAL - ENGINEERS

PI Central Server

USER ROLES

OEE Downtime Analysis

Daily Troubleshooting

Email & Text 
Notifications

Real Time Machine Learning

Analytics & Data Driven Decision Making

SQL Query
- PI RTQP

Executive Reporting
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Magnolia, AR, USA

Bayport, TX, USA

LaNegra, Chile

Amsterdam, Netherlands

Xinyu, 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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Global Asset Framework Hierarchy Standard
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950+EMPLOYEES

Less than 5% Attrition

GLOBALLY LOCATED

US | Europe | Asia

May 16, 2022 39
LEADING INDEPENDENT PROVIDER OF COMPREHENSIVE AUTOMATION & INFORMATION SOLUTIONS

AVEVA Endorsed SI with +30-Year OSIsoft Relationship

Capabilities for Instrument-to-Executive Solutions

Almost 200,000 Hours of PI System Services in 2021

120+ Experienced PI System Solution Resources

OSIsoft’s First Premier Partner
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AI

Machine 
Learning

Statistical Process 
Control

Data Organization

Data 

• Shiftconnector OEE

• Data Historian 

• Excel Spreadsheets

• LIMS Database

Data 

Organization
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Using Event Frames to capture Production Downtime

Downtime
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PI Event Frames Mapping to Shift Screen

Get element
hierarchy levelGet event, e.g. 

unit procedure

Visualize in 
Shiftconnector OEE

1

2

3
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Dataset Theory – Continuous Unit Operation - Status Flag

RunningDown Startup ShutdownIdle
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Finding the Key Process Indicators & Inflection Points
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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
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Scaling Event Frames as an Analytics Engine

• 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 Builder – Automated Event Frame & 

Output Analytic Generator

Capture Key Process Indicators

Time Series Data converted to NWA Automated Dataset

PI Vision – Time Series Trend
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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



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

The “Black Box” Unit Operation
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DEFINE
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Dissecting the “Black Box” with Machine Learning
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Real-Time Machine Learning
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The “Black Box” Real-Time Machine Learning Model

OEE Improvements

$1,000,000/yr

Environmental Incidents

75% reduction
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DATA SOURCES

LIMS

DCS

AVEVA PI
ASSET FRAMEWORK

SAP

DATA ANALYTICS SUITE

Templates

PI Analytics

PI SQL

NWA Quality Analyst 
Automatic Datasets

PI Builder - 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

Global Perspective
Machine Learning 

Algorithms

Manual Data

Wireless Edge

Mobile Devices

STRATEGIC - LEADERSHIP

PI Vision

TACTICAL - ENGINEERS

PI Central Server

USER ROLES

OEE Downtime Analysis

Daily Troubleshooting

Email & Text 
Notifications

Real Time Machine Learning

Analytics & Data Driven Decision Making

SQL Query
- PI RTQP

Executive Reporting

19,678
Tags Mapped

3,473
AF Templates

11,014,032
Event Frames

1,000+
Operators

200+
PI Vision 

Dashboards

390
Multivariate 

Models

20,000+
Statistical 

Analysis

100+
Improvement 

Projects

200+
Engineers

5,911
PI Analytics

390
Automated 

Datasets
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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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Magnolia, AR, USA

Bayport, TX, USA

LaNegra, Chile

Amsterdam, Netherlands

Xinyu, China

Current Estimated Improvements

>$10,000,000/yr
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Project AI – Infrastructure for Gold Mine



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE



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



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

Albemarle People

Empowered by Technology

Unlocking the value of information

Automated Information

Analytics Innovation

Actionable Insight
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Personal de Albemarle,

Empoderados por la Tecnología,

Liberando el Valor de la Información

AUTOMATIZACIÓN DE LA INFORMACIÓN

ANALÍTICA CON INNOVACIÓN

ACCIONES INFORMADAS
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雅保人，
技术赋能，
释放信息的价值

自动信息

分析创新

切实可行的洞察



Proprietary information – all rights reserved. ALBEMARLE INTELLIGENCE  |  88

ALBEMARLE PEOPLE, 

empowered by technology, 

unlocking the value of information.



Challenge Solution Benefits

World Class Chemical Manufacturing

Chemicals

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

Beyond $10,000,000 annual 
improvements via increased 
production, operational 
efficiency, improved raw 
material utilization, improved 
quality, improved equipment 
reliability, significantly 
accelerated ‘Time to Value’ 
for Advanced Analytics & 
Machine Learning projects
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Manufacturing AI & Advanced Analytics Manager

Jonathan Alexander

• Albemarle

• jonathan.alexander@albemarle.com

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



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


