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Scaling Al & ML G\obal\y

Albemarle Intelllgence

The Intelligence may be Artificial, but the _Success is Real -
The Albemarle Intelligence story

Presented By: Jonathan Alexander
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Event Insights about the | n d U Stry 3 .O

event become available

Analysis completed

(Counter-)measure
approved

(Counter-)
measure
Takes
effect

Benefits / Value of Adaptation

- -
Insight Analysis Decision Action Time
Latency Latency Latency Latency _

— ._.%'--’w:.ﬁ —

Cource: Acatech's Industrie 8,0 Mansicy Inifex
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Automation & Information Solutions

SQL Query -
- PIRTQP

NWA Quality Analyst
Automatic Datasets :
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-l..ﬂ' { Machine Learning

Pl Builder - Excel

Pl Vision
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Six Sigma: Manual Version

Define Measure

Improve Control
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Six Sigma: Automated

GEA

.

Measure

ALBEMARLE
INTEL L GENCE

Improve Control
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Al Strategy

*Key Process Variables Monitored Automatically

Automation +Standardized Global Data Structure

*Supports Global Growth & Economies of Scale

Machine
Learning

-gtatistical Actionboards Enafbl?] Engineers &
' 1 o . erations to minimize Firefightin
StatIStlcaI Stablllzat|0n -Impproved Process Control e

«Improved Equipment Reliability
Process Control

D t . t *“Data at your fipgertips” enables Engineers to do
ata Organization MomiENGeSTAI &
- *Advanced Analytics & Machine Learning
In novatlon techniques unlock unknown correlations and pre

*Positions Albemarle as a global leader in Digital
Manufacturing & Industry 4.0
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Scaling Event Frames as an Analytics Engine

Event Frames created to be triggered Pl Vision — Time Serles Trend

when unit is down, starting up, or

running at steady state.

PI Vision utilized when deciding

which attributes to capture and what Pl B“"gj: ‘uf‘xtnz:"l"y‘:it:%?::':;ti?me &

summary analytics were needed for Captur': Key Process Indicators

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
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Statistical

Process Control

Machine

Learning - SPC

 Eliminating Noise

Statistical Process  Focus on What Matters
Control

m Northwest
Analytics

Data Organization

ROW. 88
DATETIME: 820114 163118
OW- 88 )
ETIME E30/14 1186006 ==

‘11.4 LTIV AT L B

N\ALBEMARLE
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3 Month Pl Vision Trend — No Event Frames
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3 Month Statistical Analysis — w/ Event Frames

2204

210 - (R

200+
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&/ A Northwest
Analytics
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QI " DEATE"u® 200
Dashboard -> Pl > Gol Reacions

Rower

Liat Upeater 94/ 200% 10442

. . ‘ Northwest
Analytics
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Machine

Learning

Machine e Multi-dimensional

Learning Models

* Discovering Unknown
Correlations

* “Signals Between the

Signals”

Statistical Process
Control

Data Organization
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The “Black Box” Unit Operation
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DEFINE
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Dissecting the “Black Box” with Machine Learning

D51.DATETIME

6/2/21 12:42:15

3/11/21 4:42:15
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HMZG 4:42:15
issing

t3]

N
g

,_\\\ALBEMARLEE Proprietary information — all rights reserved. ALBEMARLE INTELLIGENCE



Real-Time Machine

Learning

Multhvariate Model PCa 1 )
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DPEATE""n® 200
Dashboard > Pl > Gol Reaciors

b,,” —

Rower

Dhashbasard

Liat Upeater 94/ 200% 10442

SARTORILS SIMCA

. . ‘ Northwest
Analytics
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The “Black Box” Real-Time Machine Learning Model

°
Downtime and Count of Downtime by Year and Quarter OEE |mprovements
@ Downtime @ Count of Downtime
: $1,000,000/,:
&0 - -
Environmental Incidents
7 5 A) reduction
3
O 10

2020 Qtr 2 2020 Ciar 3 2020 Citr 4 2021 Cr 1 2027 Ltr & 2021 Qr 3 2027 Citr 4 222 Gt 1

Date Quarter
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We are
too busy
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CALORIC SURPLUS

(THIS PERSON WILL GAIN WEIGHT)

200

TOTAL DAILY TOTAL DAILY = LEFTOVER
CALORIES CALORIES CALORIES
CONSUMED BURNED THAT WILL

BE STORED
AS FAT,
MUSCLE, OR
BOTH

“CALORIES IN” “CALORIES OUT”

AWORKOUTROUTINE.COM




\\ =
L
N\ O¢ A HOH

OXALYL-CoA |

O

W\ NADPH

|
AN H"““

| 14l “:
cycle
Co,
o

LASE

_,.-*S_CUA

GLYOXY-
LATE

| DECARBOXY- IT"

LASE ||

OXALYL-CoA
DECARBOXY-

OO, | (-

OXALATE-Cc

b il R s

i ——tity

"\\ NADP+ DEHYDRO-

N\ coA-SH#
\\Cu S |
X% |
N

GENASE
(ACY-

/

OXALATE

Ox

o

_OH

G
C""--..

(S)-2-HY- = -0

/ DROXY ACID /

/ DEHYDRO- /

A ENA

[ |

M

(} H,O,

Fa

2



cle ':

0024-\1]

OXALYL-CoA |
/S_COA I I

'\\ NADP+#¥
\\ cH
\\CoA-SH !

\\
\\

N

I
€1

DECARBOXY- IT"
LASE |

|

I
OXALYL-CoA | |
DECARBOXY- | J

LASE  ___ |

P
|
! OXALATE

DEHYDRO-
GENASE
(ACY-

/ DROXY ACID /
DEHYDRO- /
GENASE

/
A

(S)-2-HY- ~ -0

OXALATE-Cc

2

LATING), 7\ FuN - E <6 H,0;



ADKAR Change Management

Pre-contemplation Contemplation Preparation Maintenance

Awareness Desire Knowledge Action Reinforcement
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ADKAR Change Management

Pre-contemplation

A

Awareness
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-

: CONTROL

MBEMARLE Analytics Innovation

1 L
L —

NTELLIGENCE |

Actionable Insight

DEFINE

{ |QAI Albemarle People

i I|| Empowered by Technology
ALBEMARLE | Unlocking the value of information
INTELLIGENCE



L

____ AUTOMATIZACION DE LA INFORMACION

N T | IGENCIA | ANALITICA CON INNOVACION
ALBEMARLE

ACCIONES INFORMADAS

DEFINIR

{ |Q Personal de Albemarle,

i I|| Empoderados por la Tecnologia,
ALBEMARLE | Liberando el Valor de la Informacion
INTELLIGENCE
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ADKAR Change Management

Pre-contemplation Contemplation Preparation Maintenance

A )D )K )A )R
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JUST'SAYNOITG Q

WHACK-A-MOLE

d

71 | BRINGS THE HAMMER DOWN
witizat | ON PROGESS ISSUES




ADKAR Change Management

NAILBEMARLE

Preparation

K

Knowledge
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Implementation Roadmap

3 Months 3 Months 3 Months 1 Month 3 Months
. Process Improvement
Prework. Dlscqvc.-)ry & Sprints Optimization Projects &
& Installation Trainina Academy & Go Live| Actionboards

Prework
*Business Case
*AF Hierarchy
*Resources
Hardware
*Servers
*IT Security
Enterprise Software
*OSlsoft PI
‘NWA
*SIMCA

NAILBEMARLE

Discovery
*Business Case
*AF Hierarchy
*Resources

Training
*OSlsoft PI
‘NWA
*SIMCA

Organize Process Data
*Pl Asset Framework
Custom Process Analytics
*P| Analytics
*Pl Event Frames
Automated Datasets
*NWA Datasets
*SQL
Actionboard Configuration
* Real-Time SPC & SQC

Proprietary information — all rights reserved.

)+ -

Process Optimization

Academy

» High Level Software Training

* Practice on Albemarle data

« DMAIC Six Sigma
Improvement Methodology

* Improvement Brainstorming

» Change Management

Go Live

» Commissioning of
Actionboards in Control
Room

* New Roles & Responsibilites

Improvement Projects

» Site Engineers use Al
tools to drive site
Improvements

* Priorities set by site
Leadership

» Continuous Improvement

Actionboards

» Continuous Improvement
in the Control Room

ALBEMARLE INTELLIGENCE



ADKAR Change Management

Pre-contemplation Contemplation Preparation Action Maintenance

A )D )K A )R
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PEATE "n P 200
Dashboard > P1 > Gol Heaciors
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Danhboand > 7

RSN

PEISEYn P 200

Liat Upeater 94/ 200% 10442

Lt Ullader 84/ 5013 L8848

ALBEMARLE INTELLIGENCE
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Control Rooms of the Future

,_\\\ALBEMARLE@ Proprietary information — all rights reserved. ALBEMARLE INTELLIGENCE



Al-Powered Continuous Improvement

ENEEEEEEEEEEEEEEEENEEENEEEEEE * ‘*I EENEEENEENEEEEEEEEENEEEEEEEEN

B, om0
ACTIONBOARDS & SPC
' IMMEDIATE el LONG-TERM
g ACTION ACTION

CONTINUOUS IMPROVEMENT TEAMS
Longer-term actions developed, prioritized
& tracked

5 ' «
"‘.a FEEDBACK & EVALUATION ;f

DAILY AREA TAILGATE/DASHBOARD
Incorporate Actionboard data at area level :

SITE TAILGATE/DASHBOARD AND GOVERNANCE
Incorporate Actionboard data at site level

IMMEDIATE LONG-TERM IMPROVEMENT
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Actionboard Standard Work — Continuous Improvement

Daily Production Improvements

IMMEDIATE
oACTION

_ _ _PIAF & NWA Actionboards, correct data, nuisance alarms _ _ _ _ _ . N

NWA Actip_nboards

Long-Term Action — Production Improvements

hift Turnover (Daily, each shift) <

Operators
Shift Supervisors

Operations Daily Tailgate (daily,

<d—
<

mornings) Operators
Shift Supervisors
Operations Engineers (weekdays)
Managers (weekdays)

I

I

I

I

I

I cge  Operator Coaching
| a¥ (daily)

I . Operations Engineer
| Operator

| Shift Supervisor
I

LONG-TERM
ACTION
Pl AF & NWA Actionboards — Continually Update & Improve
_________________________________ ﬂ:
|
o ||Weekly Operations Continuous  _ __ __ __ __ ———————— 4

Operations & R&T Engineers
Supervisors
Area Superintendents

ooo Monthly Continuous Improvement _ »

Operations & R&T Engineers
Area Management
Site Leadership

@" |Meeting

ol 7~ ;

2ge || Engineer & Shift Supervisor Review _
@ | (weekdays) "

Operations Engineer
Shift Supervisor

Process Supervisor
Area Superintendents

Immediate Daily Improvements

N\AILBEMARLE

Proprietary information — all rights reserved.

.9

e e 5y

Site Management KPI Review

——= ||(Daily Preferred) Fr——

Area Managers
Superintedents

Long-Term Improvements

€17 e



ADKAR Change Management

Maintenance

R

Reinforcement
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last v | | 2 Weeks

9/30/2022 - 10/13/2022

S0 L TP T98% . 147e 780% - T9T%H . e S0

o
Sep 30 Oct 02 Oct 04 Oct 06 Oct 08 Oct 10 Oct 12

% Acknowledged Act

ionboard & % Commented actionboard % Hrs to Ack. Actionboard HIS A
- - F
¥r Plant2 Frontend ~ %2% ¢ Plant 2 Frontend 100% ¥ Plant2 21
Plant 2 Backend  #5% Plant 2 Backend 7% Frontend
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Kibler-Ross Change Model Curve Template

Emotional Response to Change

Moral And Competence

Denial
Disbelief: Looking
for evidence that it

isn't true

Shock

Surprise
or Shocl; atthe
event

N\ALBEMARLE

® @ & ©

Experiment
Initial engagement
‘with new situation

Depression
Low mood: lacking
in energy

Frustration
Recognition that
things are
different:
something anger

Time
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Integration
Changes
integrated:
a renewed
individual

Decision
Learning how to
work in the new
situation: feeling

mare positive
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Albemarle Intelligence — Engineer Improvement Project

Capac't & Qualit Impro ements
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Albemarle Intelligence — Engineer Improvement Project

Downtime Reduction & Environmental
Improvements
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Albemarle Intelligence — Engineer Improvement Project

Maintenance Equipment Reliability
Improvement
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Albemarle Intelligence — Engineer Improvement Project
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Albemarle Intelligence — Engineer Improvement Project

Quality and Rate Improvements
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Estimated improvements include projects at multiple sites with various time periods and
benefits including cost savings, cost avoidance and/or revenue enhancement.
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Chemicals

World Class Chemical Manufacturin

g
WEAINRENERGE

Challenge Solution Benefits
Scaling Machine Learning & Al Deployed the latest AVEVA Beyond $50,000,000 annual
across a global enterprise, Pl System technology improvements via increased
within a Specialty Chemical including Pl AF, Pl Event production, operational
Company with thousands of Frames, Pl Analytics, efficiency, improved raw
unique chemical processes Northwest Analytics SPC, material utilization, improved
with massive amounts of data and Sartorius SIMCA quality, improved equipment
Multivariate Analysis reliability, significantly

accelerated ‘Time to Value’
for Advanced Analytics &
Machine Learning projects
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Jonathan Alexander

Manufacturing Al & Advanced Analytics Manager
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TUBJIATOAAPAM L |\ EYXAPISTQ GRATIAS TIBI S OBRIGADO

TAK DANKE = atic SALAMAT MAHALO IA ‘OE  TAKK SKALDU HA u: MERCI

RAHMAT MERCI GRAZZI pakkaper 5”1)\&'):'&'[,\*['1'— ':[ DI OU MESI
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Questions? Please remember to...

Please wait for the microphone Complete the survey!

 State your name and company * Navigate to this session in the mobile agenda for

the survey

oj=y. This image W|II be replaced

Pl WORLD 0Slsoft.

PlWorld

nload on the

. App Store P> Google Play
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