AV=VAWORLD




Albemarle Intelligence

Top 10 Reasons Why You are Stuck in Pilot Purgatory:
Preventing ROAI & Realizing Economies of Scale

Presented by: Jonathan Alexander f___
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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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Five Stages of Transformation Maturity

VISION-FOCUSED TRANSEORMATION VALUE-FOCUSED
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The Journey to Realizing Economies of Scale
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Competing on Analytics - Five Stages of Analytical Maturity

A\ Albemarle

Stage 1

The company has
some data and
management
interestin
analytics.

Al Maturity Transformation

Stage 2 Stage 3 Stage 4
Analytically Impaired Localized Analytics Analytical Aspirations
Functional Executives commit Enterprise-wide
management to analytics by analytics capability
builds analytics aligning resources under development;
momentum and and setting a top executives view
executives’ timetable to build a analytic capability
interest through broad analytical as a corporate
applications of capability. priority.

basic analytics.
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Stage 5

Analytical Company Analytical Competitor

The company
routinely reaps
benefits of its
enterprise-wide
analytics capability
and focuses on
continuous analytics
review.
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Al Maturity Index

WFAINRENERGE

Data Governance

Statistical Process
Control

Machine Learning

Predictive Analytics

Generative Al

NALBEMARLE

Beginner

Minimal data governance;
siloed and unstructured
data.

No formal SPC; reactive
quality control.

Limited awareness; isolated
experiments.

Basic dashboards with
historical data analysis.

No generative Al
implementation.

Foundational

Basic data management
policies in place; some
centralized storage.

Basic SPC tools
implemented; manual
monitoring.

Early adoption; ML models
used for specific tasks.

Simple trend analysis and
forecasting.

Experimentation with
text/image generation in
isolated use cases.

Advanced

Enterprise-wide data
governance framework;

standardized data practices.

Automated SPC with real-
time alerts and analytics.

Scalable ML models
integrated into workflows.

Predictive models guiding
business decisions.

Generative Al integrated into
product design and

optimization.
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Fully integrated, automated
data governance with real-
time compliance.

Al-driven SPC with predictive
quality insights and
autonomous adjustments.

Al-powered decision-making
with continuous learning and
optimization.

Al-driven prescriptive
analytics optimizing
operations in real-time.

Fully autonomous generative
Al creating insights, reports,
and designs with minimal
human input.
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Phases of Digital Transformation — Incremental vs. Exponential

Exponential

Thinking

Results
When people get impatient for

results

/ Incremental Thinking

Launch Build Grow
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Al Strategy

*Key Process Variables Monitored Automatically

FAXUi{e]aa - 1le]a B - Standardized Global Data Structure
*Supports Global Growth & Economies of Scale

Machine
Learning

* Statistical Actionboards enable Engineers &
Operations to minimize Firefighting

C Stabilization B
Statistical e Rl

Process Control

«“Data at your fingertips” enables Engineers to do
. . more Engineering
: * Advanced Analytics & Machine Learning
D ata O rg an I Z atl O n I n 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 Analytical Engine
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DATA ARCHIVE ASSET FRAMEWORK ASSET ANALYTICS EVENT FRAMES
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QEAN-RENERGE

AVEVA PI SYSTEM
ASSET FRAMEWORK

DATA ANALYTICS SUITE USER ROLES

DATA SOURCES

TRANSACTIONAL - OPERATIONS Daily Troubleshooting

I T B ”‘1'}; Pl Vision @
Pl Vision
Displays

Email & Text

Operators

Statistical
Analysis

Automated
Datasets

. =~ [25,496,05

— Learning
— Event Frames

$461M

_________________

Machine Learning
Models

Production and

Projects
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3 Month Statistical Analysis —w/ Event Frames
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LL‘ Northwest
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Dissecting the “Black Box” with Machine Learning
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DIFFERENT TYPES OF MACHINE LEARNING

!UL

. Structure I

Meaningful . mage
Compression Discovery Classification

Big Data ’ @ . . Feature Identity Fraud
Visualization Dimenaionabity Elicitation Detection

Classification

Qap
oo Popularity
0oL Predictions
: Weather
Supervised Ferecastiog
Regression
Market
Forecasting

Machine

Customer Learnin Estimating Life

Navigation Aquisition

Learning
Tasks

N\ Albemarle Proprietary information — all rights reserved. ALBEMARLE INTELLIGENCE



Principle Component Analysis

DATA EXPLORATION

it

FINDING HIDDEN
PATTERNS / STRUCTURE

A\ Albemarle
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DS1.DATETIME_D

6/2/21 12:42:15
32/11/21 4:42:15
12/17/20 20:42:1!
9/25/20 12:42:15
7/4/20 4:42:15
Missing
2]

N

ANOMALY & OUTLIER
DETECTION

QO

CHANGE IN OPERATING
CONDITIONS
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Machine Learning — Outlier & Anomaly Detection

TSquared

Height

Weight
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Machine Learning
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Home Data Analyze Predict View Tools Marked items
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e Home Data Analyze Predict View Tools Marked items
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| GOTA FEVER, AND THE ONLY
PRESCRIPTION IS
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-
e}



h

QI DEEFE"n 9 200
Dashboard > P1 > Gel Reactors
e o

N

SARTORILS SIMCA

’ . ‘ Northwest
Analytics
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Al-Powered Continuous Improvement

CLLLLLLLLLEL LU LU LD L] ] *

*I EEEEEEEE LLL}

: v
ACTIONBOARDS & SPC
IMMEDIATE Ve, LONG-TERM
g ACTION ACTION

X
CONTINUOUS IMPROVEMENT TEAMS
Longer-term actions developed, prioritized

& tracked

Y A
"“* FEEDBACK & EVALUATION ;:"

@o® \ 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
¢ ACTION

Pl AF & NWA Actionboards, correct data, nuisance alarms

NWA Actionboards

hift Turnover (Daily, each shift) <

Operators
Shift Supervisors

Operations Daily Tailgate (daily,

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

cge Operator Coaching
& (daily

<~

Operations Engineer

Operator
Shift Supervisor

Daily Brainstorming &

Long-Term Action — Production Improvements

LONG-TERM
ACTION

Pl AF & NWA Actionboards — Continually Update & Improve

Pl Vision

oo Weekly Operations Continuous

®@® |Improvement Meeting

Operations & R&T Engineers
Supervisors
Area Superintendents

o~o ||Monthly Continuous Improvement v

v

Operations & R&T Engineers
Area Management

@® | Meeting

A

Improvements (weekdays)

Operations Engineer
Shift Supervisor

Process Supervisor
Area Superintendents

Immediate Daily Improvements

A\ Albemarle
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I
I
- - Site Leadership |
villlewasllls o, |
2 s : I

L ——
ar Site Management KPI Review !

(Daily Preferred) Site Leadership

Area Managers
Superintedents

Long-Term Improvements
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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

I o
Insight Analysis Decision Action Time
Latency Latency Latency Latency |

— Yfg--’mu‘:.ﬁ_

Cource: Acatech’s Industrie 4,0 Manurity Index
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Reduce Variation

Change the Average
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DCo &

Process

Control

Improvement GEMBA

== Agile Continuous : Correct
Nuisance Alarms
Improvement

Preventative

Actions Operator

Coaching

- - o

Improve SOPs Improved Analytics &

Daily Rapid

Refi . ] Insights

erfinemen A

(continuous) PrOblem !
S Solving

e Maintenance OEE Quality
I.mt'al P . 1 / Work Orders
ACtIonboar.q .......... | 2 rocess ............ »ACtlonboard \\ ’,
Response Feedback Reviews e e

Improvemen

ield
ts G ES

Efficiency

o - A

... Supervisor ‘ Engineers Downtime

S
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Define

Define the Problem

Business Opportunity
Stakeholder Alignment
Problem Statement

Pl Asset Framework
Process Knowledge

NALBEMARLE

A
©- -

Measure

Quantlfy the Problem

Pl AF Event Frames
Critical to Quality Control
SQL Queries

Data Quality & Fidelity
NWA Automated Datasets

Analyze

Identify the Cause
Statistical Process Control (SPC)

NWA Quality Analyst
SIMCA Machine Learning

Principle Component Analysis

Partial Least Squares
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ALBEMARLE
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Improve

Implement the Solution

* Variation Reduction

* Design of Experiments

* Brainstorming

e 5Why Analysis

+ Cause & Effect

+ DCS Process Control
Improvements

Control

Maintain the Solution

«  Sustainability

* Actionboards

. Procedures & Guidelines
. Governance

* Roles & Responsibilities
+ Change Management

ALBEMARLE INTELLIGENCE



Albemarle Intelligence — Engineer Improvement Project
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Albemarle Intelligence — Engineer Improvement Project
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Albemarle Intelligence — Engineer Improvement Project
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05756 214636 14:35:56 18:49:36 14:38:16 111016 11:51:36 45418 150036 13:4356 1:24:36 65356 12:54 56 12:37:33 0:10:16

A\ Albemarle
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Albemarle Intelligence — Engineer Improvement Project

Avg Minutes per Hour Where Ratio Was Out Of Optimal*
245
18 .
12
Oi- T
Before July 28 After July 28

60- r
50-
40
30
ol o T F} I | _ .l
104 - - [ ==
0 e
[DATETIME: 1624 121124 217124 2015124 3/2/24 3/9/24  3M19/24 43124 4/9i24 5112124 5117124 TMBI24 7If-EEJZA- U284 1124124 121124 1210024 1219/24  12/26/24
22:00:00 15:00:00 3:00:00 13:00:00 8:00:00 12:00:00 9:00:00 2:00:00 19:00:00 6:00:00 15:00:00 21:00:00 14:00:00 23:00:00 1:00:00 13:00:00
Individual: cl 0.2421053 ucl: None Icl: None
SL 10

A\ Albemarle

ME:

B24 1i21/24  208/24

2128124

3/6/24

31624

3122i24 4724

e
5/5/24

5M13i24 518124 7/8/24

Ti28/24 1111124 11!2;‘24 12i2/24 12110124 1219i24 12/127/24

A17:00000 18:00:00 15:00:00 8:00:00 11:00:00 19:00:00 4:00:00 15:00:00 6:00:00 500000 16:00:00 2:00000 6:00000 5:00:00 2:00:00 20:00:00 9:00:00  12:00:00
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Albemarle Intelligence — Engineer Improvement Project

Feed Phase

14:03 14:04

7/21/2024 2:02:12 PM (@)

100 100 Feed Phase

14:03 14:04 14:05

7/21/2024 2:02:12 PM @) <

A\ Albemarle

14:10 141

12/29/2023 1/26/2024 2/23/2024 3/22/2024 4/19/2024 5/17/12024

7/21/2024 2:12:12 PM
12/2/2023 7:00:57 PM 0] ] 180d

Target
65 60.1
[a)
o
E 55
c
S
S 45
=)
o
e
£ 35
14:10 14:11 25
100 125 150 175 200 225 250 275
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Albemarle Intelligence — Engineer Improvement Project

Temperature 1

320

300-

280

260-

240 ’

220

200-

180
[DATETIME. 1217123 1524

Individual: ¢ 2587244 ucl

12424 213/24 22124 31624 322124 409i24 TH324 BI2024 TI23I24 1A 2424 1232

289.759 Il

7:00:00 10:00:00 4:00:00 5:00:00 15:00:00 6:00:00 18:00:00 1300:00 1:00:00

227.6897

18:00:00 23:00:00 20:00:00 18:00:00

Temperature 2

310

300-

290

280-

270-

260

250 i

DATETIME: ~ 12/7/23  1/5/24

Individual: o 300.5913 uck

124124 2M324 31224 3MBI24 32224 410124 BH3IR4 52024 723124 1724 1102424 1273024

309.0866 ol

T:00:00  10:00:00 4:00:00 5:00:00 15:00:00 6:00:00 18:00:00 13:00:00 1:00:00

292096

18:00:00 23:00:00 20:00:00 18:00:00

Temperature 3

280

ATETIME: 1217123 17524
7

ndividual: cl: 349.9774 ucl

12424 213124 3/2124 316/24 322124 4i9i24 5M324 5120124 Ti23/24  1Mi24 1112424 1213124
00 5:

3583711 Il

00:00 10:00:00 4:00:00 5:00:00 15:00:00 6:00:00 18:00:00 13:00:00 1:00:

341.5836

00:00 23:00:00 20:00:00 18:00:00

Many Improvements
Implemented Post Startup to
shift the average closer to 0%

T

T TIRAL VITIAL 1DTAL Taaed 1At
170000 30000 180000 70000

1204

1004

404

204

DATETIME:

Individual: i

624 12124 218124 2028124 36124 316124 312224 Al7/24  5/5/24 513124 5i18124 Ti8r24 728124 1111124 11025124 1212124 12010124 12119/24  12/27/24
17:00:00 18:00:00 15:00:00 8:00000 11:00:00 19:00:00 4:00:00 15:00:00 6:00:00 5:00:00 16:00:00 2:00:00 600:00 5:00:00 2:00:00 2000000 9:00:00 12:00:00

5566777 uclk 809262 Ici- 3040935
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70

Albemarle Intelli

gence — Eng

Ineer Improvement Project

104
— — — — —
DATETIME 8/24/23 91223 9/26/23 10/7/23  10/19/23 10/29/23 11114723 11726123 12/10/23 12/24/23 111424  1/28/24 25824  2/22/24 313124 32424 45124 42024 510124 710124
21:.00.00 11:00.00 8:00:00 10:00:00 3:00.00 19:00:00 23:00:00 14:00:00 17:00:00 17:00:00 20:00:00 12:00:00 20:00:00 1:00:00 20:00:00 23:00.00 4:00:00 12:00:00 20:00:00 16:00:00

¥ = 0.9988x + 0.05724
7164

ns 1" s "

125 B

IndMdual: o None uct None It None
usL 23

A\ Albemarle

=HSL

20
15
104+
&
L e D — — _ — — —
T DATETIME 712723 9NMR3 91223 0423 10/423 101523 10720023 111223 11224123 1202123 1211323 1212523 114124 125124 2324 2110124 222124 3324 32324 IB124 41424 4126124 5112124
120000 10:0000 110000 17:0000 2000:00 60000 17.0000 11:0000 180000 16.00.00 60000 14:0000 70000 40000 17:0000 230000 140000 16:00:00 16:00:00 7.00:00
Indvidual. ¢ None uct None It None
LsL 10
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Albemarle Intelligence — Engineer Improvement Project

o 1000
800
HUSL
~cl
HSL

IME:

rUSL
rcl

34128 31124 3M8I24 3125124 413124 411124 4121124 412924 5M5124 5120124
4:18:38 9:58:08 6:23:22 1:34:31 4:33.07 8:11:01 7:05:17 14:37:28 5:07:24 21:59:42

ual: c: 158.7182 ucl. None Icl. None

USL 250
VE:  4/14/24  4/18/24 4/20/24  4/25/124  4/29/24 5/8/24 512/24 5/16/24 5/19/124  5/22/24 5/24/24 ]
14:00:00 9:00:00 23:00:00 17:00:00 5:00:00 3:00:00 20:00:00 5:00:00 23:00:00 3:00:00 19:00:00 1504
al cl:  -39.92429 ucl: None Icl: None
usL -37 LsSL -42 1004

501

0;

17124 4127124 511124 517124 5123124

ME:
HUSL 4:18:38 93520 6:23:22 11:16:45 10:24:40 16:00:11 0:23:08 1:47:46 22:44:47 234731
al: cl 60.22592 ucl: None Icl: None
USL 80
rcl 65
HLSL 603
55
507 LUSL
3 45 f'
MIME: 4114124  4/18/24 4120124  4125/24 4120124 5/8/24  512/24  5/16/24 5/19/24  5/22/24 5/24/24 ]
14:00:00 9:00:00 23:00:00 17:00:00 500:00 3:00:00 20:00:00 5:00:00 23:00:00 3:00:00 19:00:00 403 rLSL
fual: cl: 1225459 ucl: None Icl: None 357 T EE U U T T T LT E R T IET I T EE T T U T rrr Er T OO L r v T e iy
IE: 314124 3M2124 3MBI24 3125124 AI5/24 | ANTI24  AI27I24 B1124  SATI24 | 5123124

USL 1235 LSL 1220

4:18:38 935120 6:23:22 11:16:45 10:24:40 16:00:11  0:23:08 1:47:46 22:44:47 234731

il cl: 47.20431 ucl: None Icl: None
USL 50 LSL 40
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Albemarle Intelligence — Engineer Improvement Project

60000 TIME:  1/5124  1I26/24 210124 2/28/24  3114/24 3/20/24 412024 5M324 7ii24 1012524 1122124 12/25/124
] 18:00:00 11:00:00 9:00:00 20:00:00 9:00:00 10:00:00 9:00:00 9:00:00 2:00:00 23:00:00 13:00:00 5:00:00
500004 dual; o 1208131 uck  1223.213 Icl 1193.049
] USL 1240 LSL 1185
40000
30000 1
20000

STIME: 13024 1/26/24 210024 2028124 3424 329024 4118124 51324 TiRi24 10025/24 1172224 12424124
20:00:00 10:00:00 8:00:00 19:00:00 7:00:00 9:00:00 10:00:00 7:00:00 1:00:00 21:00:00 4:00:00  21:00:00

idual: cl: 5484084 ucl 63012.87 lcl: 46868.82

IME:  1/3/24 1126124 2M0/24  2028/24 314024 3/29/24 418124 51324 7i8i24 0 10025024 11022124 12125124
20:00:00 10:00:00 2:00:00 20:00:00 8:00:00 9:00:00 11:00:00 8:00:00 Z00:00 22:00:00 120000 500:00

jal ¢l 1057961 ucl 1133248 |cl: 9826738
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Albemarle Intelligence — Engineer Improvement Project

Coterms pocordmg 1o sshom 0 D31 Vir abbeitite

—e

B B v A S )

T T T T T T T T T T T T T T T T T T T T T T T T T T
DATETIME: 5/19/20 o/19/20 6/21/2 i AR 700 7220 2 §/1/20 8/13/20 8/15/20 8/21/20 9/6/20 8120 9/1%/0  106/20 loA6/20  10/23/20 122/ 12/25/0 15/ 4/5/21 4/5/21 414/21 4i1s/21 4/15/21
60000 140000 40000 FODO0 150000 70000 1S0000 210000 150000 70000 50000 1&000D 120000 10000 200000 90000 74000 120000 20000 140000 100000 230000 100000 91529 14:333

Individual: ;1924363 uck 2102034 Ic  17.46682

12

""""""""""""""""""""""""""""""" R el il I ettt etttk el Iieiel At 1[4}
S S— = 49 I .
- - e = ]I,' .E 9 _ o _ [
{ **4 I Fon
e BT --Hel
e T n ™ T T T ) T T T T n T ™ T T T T i
DATETIME: 4/9/20  4/25/20 5/1/20 6/24/20  7/7/20 7/16/20 7/25/20 B/5/20 8/18/20 8/29/20 9/10/20 9/21/20 9/29/20 10/19/20 10/25/20 11/6/20 11/12/20 11/23/20 11/30/20 12/29/20 1/5/21
50000 17:00:00 15:00:00 220000 12:00:00 2:00:00 2:00.00 17:00:00 210000 7:00:00 11.00:00 17:.0000 2:00:00 17.00:00 B:00:.00 11:00:00 22.00:00 23:.00:00 6:00:00 5:00:00

Individual: cl: 3.432336 ucl: 4420047 Icl: 2444524
Rule Viclation
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Albemarle Intelligence — Engineer

Improvement Project

2000

1500]

N
] |
1000] _ "4
I

)
P +

|

It bk dd

] " r Y ' rcl
5007 7 Ill £ |
o] l€oae (888 &+ 23 Hel
SBDG - -
TIME: 1524 12424 20624 2271024 34724 20024 414024 5111024 BR24124 0 10027124 11021024 1219124
4£07:35 940:02 50620 2:00:42 74737 204351 15125 14746 1110:32 3:00:08 222737 13:45:33
dual: ¢l 634.647 ucl 1209.42 |cl: 59.8742

A\ Albemarle

] o Hel
_50_
ME: /524 /2124 206124 2/23/24 30024 320/24 4H19/24 5M324  TIER24  11H24 1112224 12018124
4:07:35 (1529 16:34:53 6:48:36 0:00:18 54546 21017 21:24:54 340:59 51057 18:18:44 235318
1al: cl: 27.08511 ucl: 86.31061 lcl: -32.14038
USL 20
FUEL
rcl
Hel
HLSL

AE: 1524 1/21/24  2/6/24 2123124 310024 3/29/24 4/19/24 513724 TIGI24
40735 019:29 16:3453 64836 00018 54546 210017 212454 34009 510:57 181844 235318
al: ck 59.49204 ucl G5.69294 Icl. 53.29113
USL 65 LSL 40

Proprietary information — all rights reserved.
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Albemarle Intelligence — Engineer Improvement Project

12004
1000 -3sp
8004 |
600
400 |
2004 |
- 0 T T T T T T
Highest average kg/batCh eVer mp 20 lo 20 40 0 20 100 120
Samples: S283| Cpk: 0.1196 3sp Lim: |f-2.2175‘ 116.44)
Mean: 57.09p92
Std Dev:  19.78115 Spec Lim: (50, )|
Skewness: 048873 Est % out: [35.9?02. )
| Reduced | Mean
| variation
|
12004 |
1000 |
SN [ S R S R | U R A . B -3=zp +3=p
1/29/2024 3/25/2024 5/20/2024 7/15/2024 9/9/2024 11/4/2024 800 | Fewer I I
G004 batches with | |
1/1/2024 9:25:33 AM -« 372 5= 4001 | poor feeds |
200 |
D_ T ! T T T | T |
=20 0 20 120
Samples: 4254 Cpk: 0.4525 JspLlim: (22022 12423)
Mean: 7312503
Std Dev: 17.03418 Speclim: (50,)
Skewness: -0.46521 Est % out: (3.7301,)
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Albemarle Intelligence — Engineer Improvement Project

151

e

‘ .l II". . ‘I'];h. i
05 '* K « ‘[

s T
I

01

l by

-HLSL

ME:  1/3/124 118124 2/4/124

2116124  3/2/24

312/24

3/30/24 4/20/24

5121124 7120124

11/4124 121124 1/5/125

13:00:00 15:00:00 19:00:00 12:00:00 7:00:00 23:00:00 4:00:00 17:00:00 9:00:00 10:00:00 5:00:00 8:00:00 17:00:00

al: cl: None ucl: None Icl: None
LSL 1

120
100+ -3sp +3sp
50 | |
&0
40] | |
0 | |
0 r T
0 I
Samples:  S§4 Cpk: -0.1213  3splif  (0.18877, 1.6357)
Mean: 0p122364 |
Std Dev: 02411541 Speclim: (1,)
Skewness: -£|.11896 Est % but: (64.2045,)
| Reduced I Mean
| variation | shift
100- !
80: I +3sp
60+ | |
404 I |
20] | |
0 L .
0 2
Samples: 610 Cpk. 01831 3spLim: (0.34445, 1.9494)
Mean: 1.146945
Std Dev: 02674977 SpecLim: (1,)
Skewness: -0.85271 Est% out (29.1388,)




m3/h

Albemarle Intelligence — Engineer Improvement Project

120
110  eececcccccccccccccccatacccecae
100
90
815
779
80
71.
66.3
70 641 63.5
@ 59.7/% 5 607604609607 61.7
60
50
40
1 2 3 4 5 6 7 8 9 10 11 12
Month
Increase in

production rate

A\ Albemarle

22

16

14

200+
15 std. dev.
1001
2 std. dew.
ooo{
gon-Pvera
800
201 12 4
700
¢ 13 std. dev.
600- T T T T T T T T T T T T
8.5 8/31/23 0/14/23 9/28/23 10/12/23 10/26/23 11/9/23 11/23/23 12/7/23 12/21/23 1/4/24
DATETIME_D B
74
6.0 J
1200 Fm e e e e e e e e e e e e — E——————————————————
3 std. dev.
2
1000} = = = S | 5 B—— e
Aver
1]
28|
6 7 8 9 10 11 12 800 =1 L i AN L |, A . A
3 std.
Month
00
. T T T T T 1 T T T T T T T T T T T
Qua I |ty 8/31/23 9/14/23 9/28/23 10/12423 10/£26/23 11/9/23 11/23723 12/7/23 12/21/23 174724
DATETIME_D
Improvement :
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Albemarle Intelligence — Engineer Improvement Project

2,440
2,360
2312 | _ e . ___ .
1,894
1,711 g 1,682

1,554 1212

1 B ____I____I____I
1 2 3 4 5 6 10 11 12
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Albemarle Intelligence — Engineer Improvement Project

70
|
651 ] |
[
"o g Y | 1 1 | R I g '
of b Jark g el MR e B s N e
[hate Py WwE 1 4|0 ' LY e el |
v oy ¥ & i ¥ : 7% | L &g whl._ 3 Y
| ‘I o | : 145 9% 4 |G VR it A ‘
| I ' ! - i? y
- %
B0 - — 18— - — - — - — . — —i——-— — e - — - — - = —- 4 - -------------------- LSL
" |
I
Q - st
40
C DATETIME:  3/7i23 313123 318023 3024123 4123 4/8/23 413123 418023 4126123 5M23 5723 5M5/23 524123 5(28023 6M/23  6/9/23 6M6/23
D 2:00:00 300:00 1:00:00 9:00:00 10:00:00 1Z00:00 16:00:00 $00:00 6:00:00 15:00:00 500:00 2:00:00 7:00:00 4:00:00 20:00:00 cl
+= Individual: cl: 57.62442 ucl. None Icl. None
5 Rule Violatior
usL 60 LsL 50
Qo LsL
100] 4004
DATETIME: 8/6/23 Q123 928123 1010023 1019023 10/28/23 11523 11NM5123 1122123 1130123 12/9/23 12M6/23 1225123 11124 110i24
13:00:00 5:00:00 18:00:00 6:00:00 20:00:00 15:00:00 18:00:00 1:00:00 230000 7:00:00 6:00:00 12:00:00 7:00:00  22:00:00 18:00:00
0] ygiIndividual:  cl: -127.9714 ucl Mone Icl: MNone
Rule Violation
UsL -20 LsL -300

-100

-2004

-3004

4004

DATETIME:  3i7i23

8:00:00 3:00:00 1:00:00 9:00:00

Individual: cl: -127.9714 uck Mone Ic: MNone

usL -20

A\ Albemarle

LSL -200

3M3123 318123 3024/123 41023 4iBl23

413123 418123 4026123 51123 5723

5M5/23 5/24/23 5i28/23 61123

6/9/23 BI16/23

10:00:00 12:00:00 16:00:00 8:00:00 6:00:00 15:00:00 5:00:00 2:00:00 7:00:00 4:00:00

20:00:00

Rule Violation
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Albemarle Intelligence — Engineer Improvement Project

DS1.LIMS_DATETIME_D

7000
std. dev.
6500
=60002 5t8. dev.
£
='5500]
z
3
m\SUCIEI | /l
g Jerage
Lasn
]
T 20004
Lea00
23500
2 5td. gev. 1
3000
3 Std, dev.
2501

T T T T T T T T T T
§/26/2022  9/25/2022 10/25/2022 11/24/2002 12/24/2002 1/23/2023 2/22/2003 3/24/2023 4232023  5/23/2003
LIMS_DATETIME_D

T
6/22/2023

6/10/2022 431:51 PM
Missing

4/17/2023 431551 PM

1/24/2023 83151 AM

11/2/2022 D:31:51 AM

_a
-E-
& 11/2/2022 0:31:51 AM
-104
-1z T
-15 -10
1] 8/10/2022 4:31:51 PM

&) . .
T YPred Contribution (M5, PLS)
=l Colored variables outside their 3 std. dev. range
2 2
Q15
5 1
0S5
g o
S
F-05
g -
‘3 1
Efl 5
M g T P L pa L p T pa p

3

[ std, dev,

PV_AVE,
n
E

46-fhverage

2 std. dev.

MILL_CLASSIFIER_MTR_SIC
E

Y
&
i

3 std. dev.
5

XVar(PFS1
o

W
£
i

8/26/2002  9/25/2022 10/25/2002 11/24/2002 12/24/2022 1/33/2003 2/22/2023 3/24/2023 4/23/2023  5/23/2023
LIMS_DATETIME_D

6/22/2025

|4/17/2023 43151 PM
1/24/2023 8:31:51 AM
11/2/2022 0:31:51 AM
8/10/2022 4:31:51 PM
M )

1360 Fﬂ . ' T

b4
s
i

300

280
]

51_MILL_GRIMDER_AMPCTRL_PY_AVG_)
4
s
i

26013 i ce: ® I

40

XarlPF:

I

5 'std dev.

826/2022  9/25/2022 10/25/2022 11/24/2022 12/24/2022 1/23/2023  2/22/2023 3/24/2023 4/23/2023 5/23/2023  6/22/2023

LIMS_DATETIME D

4/17/2023 4:31:51 PM

1/24/2023 B31:51 AM

11/2/2022 D:31:51 AM

§10/2022 4:31:51 PM
Missing




Albemarle Intelligence — Engineer Improvement Project

1E: 123
5:00:00

120023
9:00:00

2123
9:00:00

32923
150000

AI2TIZ3
160000

G323
2:00:00

Bi28/23
16:00:00

8125423
14:00:00

102523
18:00:00

112623
1:00:00

121023
14:00:00

12126023
14:00:00

65007
60003
5500]
sooog
45003
40003

35003

30007
STIME:

11723 1/20/23 2/14/23
5:00:00 21:00:00 23:00:00

4/8123
13:00:00

5/8/123 6/12/23 7/8123
3:00:00 7:00:00 21:00:00

9/26/23 11/15/23
19:00:00 6:00:00

1272123 12/17123
12:00:00 9:00:00

1124
22:00:00

(1] &
[0 [=]
@ [=]
T

[}
o
o
TR Ol i O A

2507

200-]
TIME: 1123 1/20/23 2/14/23 4/8/23 5/8/23 6/12/23 718123 9/26/23 1115/23 1272123 12/17/123 1117124
5:00:00 21:00:00 23:00:00 13:00:00 3:00:00 7:00-:00 21:00:00 19:00:00 6:00:00 12:00:00 9:00:00 22:00:00

2.60
2.40
2.20
2.00
1.80
1.60
1.40
1.20
1.00

nglsga 4$z QSQ 4§3<$é§:§z o ngfsgg

'\/”)‘)’\Q'\”)")’\o)’\/
N'\’\’\’\E\’\O’

A S S

W W W&

Production Rate

O WO D v A O DN '\/ ”)
< %z\bb‘@\bb‘@\&v% v% v% <’) Q’ Q’
SRR

4 440,)




Albemarle Intelligence — Engineer Improvement Project

607 ]
5[]: ] ME: 11 23 3 23
] — 2:00:00  17:00:00 6:00:00 4:00:00  16:00:00 17:00:00 17:00:00 19:00:00 3:00:00 13:00:00 16:00:00
407 [ |
] —
309 =

S T T T I R T B TP i SRS ISNSNSSSUSS. NSO ————
VE: 1123023 1124/23 1026123 1126/23  1128/23 112923 1130023 1202123 1212123 2423 1215123 126123
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Albemarle Intelligence — Engineer Improvement Project
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Global & Cross-Functional Analytics Self-Service Analytics

Systematic Analytics

D oo | [ jf Dooooc
OPERATIONAL

LA ENTERPRISE
DATA LAKE DIGITALTWINS  Connected Worker APPS BI TOOLS DATA LAKE

Self-Service

Analytics

—— i

Data Cleansing, Aggregation and Compaction

EAM | ENGR/PLM | MES/MOM DATA HISTORIAN SENSORS | MARKET ! WEATHER GIS SOCIAL

STRUCTURED DATA TIME SERIES DATA UNSTRUCTURED DATA Remote
Connectivity

Data Connectivity, Data Model and Persistence

= lloT/EDGE

- . . Local __
= lloT/EDGE  Instrumentation, Actuation, and Controls ., =

<. = IloT/EDGE
Factory Floor @&D @gP é% Process
A rale
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Azure Databricks Lakehouse Architecture

Batch Data

Unstructured, semi-structured,

and structured data

Streaming Data

Directly connect to real-time or

CDC data

A\ Albemarle

---------------------------------------------------------------------------------------------------

"< databricks

Ingestion

INGEST

COPY INTO

AUTO LOADER

STRUCTURED
STREAMING

GOVERNANCE

UNITY

CATALOG

mli/e DEVELOP mli/e MANAGE mlf/e DEPLOY

Machine Learning

Python, R & Vri;sr:;me& Batch & real-
Spark ML 8 time ML
development LIS deployment
P models ploy
J
~
Data Engineering
Filtered, Business-
Raw Ingestion Cleaned, Level

Augmented Aggregations

5/

Lakehouse Platform

Cl/CcD OBSERVABILITY MULTI-CLOUD : (S J
DELTA LIVE .
m
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aws
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Data
Warehousing

DATABRICKS
SQL

A O

( N\
Data
Apps

Embed Al in your apps
\ J
4 N
Business
Intelligence

Power BI I

Consumers

T

Power downstream
data consumers
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Data Merging Map

Contintous

UX-2/3/4

LIMS In
Process

A\ Albemarle

Recycle

Continuous

Sitewide Dataset Statisti

CS

45 Unit Ops
8 LIMS sample points
1603 Variable Columns
10196 Observations

Continuous

UX-001/2

UX-TK-009

y

UX-005/6 UX--007/8

UX-TK-011

LIMS In
Batch Process

LIMS In
Process

Batch RAEZUEEI  Continuous

LIMS In
Process

LIMS Final
Product

UX-001/2

Batch

LIMS In
Process

UX-008

Batch

Continuous

UXx UXx
001 to 005 060 to 010

d
<

Continuous

d
<

Continuous

Continuous

<
<

Batch
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Sitewide Dataset Statistics
45 Unit Ops
PIAF Dataset 8 LIMS sample points

Sitewide Data Merging Map e 1603 Vriabl Colurmns

Each row represents the same material passing through the plant as it travels through each unit and sample point.

Cont

Batch Batch Cont Batch Final

Continous Cont Cont
. B - R._ - _C. - ole

Batch Cont
_ o _Bi__.. _ e Fie A _En_ 3 _A

LIMS In Process
UX-001/2
UX-003/4
UX-005/6
UX-007/8

LIMS In Process

LIMS In Process
UX=-TK-009
UX-TK-010
UX-TK-011
UX-TK-012
UX-001/2/3
UX-001/2/3

UX-001 to 005
UX-060 t0/010
UX-001/2
EIMS EmiiProdlict

LIMS In Process
LIMS In Process
Y Variable = Final Product Qualityl

*Above dataset is for demonstration purposes only — complete dataset is too large
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Machine Learning Predictive Modeling — Quality Parameter 1

A\ Albemarle

Observed vs. Predicted DST.5A_DATETIME.D
Colored according to values in DS1.Variable(SA_DATETIME_D)
10000 - «w

1y =0.9464x + 174.8 ’... R

] _ Q 7
9000 4 R2 = 0.3557 LN ‘ High e

’ PR 2024-06-07 01:55:00
8000 - e
7000 -
6000 -

2024-03-15 17:55:00
5000 4  LOW
4000 -

. Machine Learning Model
3000 - { 1,040 “X” Dimensions

i Y variable: Final CO, 2023-12-23 09:55:00
2000 - 7,838 Observations

1. 8,151,520 Data Points
1000-""'I""I""'"'I""I""I""I""I""I

1000 2000 3000 4000 5000 6000 7000 8000 9000 1000

2023-10-01 01:55:00
RMSEE = 1096.27, RMSEcv = 1132.64 Missing
SIMCA 17 - 8/15/2024 4:06:27 PM (UTC-4)
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Machine Learning Predictive Modeling — Quality Parameter 1

YPred contribution Group 2 vs. Group 1

Colored variables outside their 3 std. dev. range

3 -
2 -
4
2
1)
=
R=y
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; 1
P
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k? 0 - || |l 1 J |l
[qV} L !
[oN
>
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(o]
()
o
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o
(%]
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100 200 300 400 500 600 700 800 900 1000

Num
SIMCA 17 - 8/21/2024 3:08:46 PM (UTC-4)
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Sitewide Dataset Statistics
45 Unit Ops
PIAF Dataset 8 LIMS sample points

Sitewide Data Merging Map e 1603 Vriabl Colurmns

Each row represents the same material passing through the plant as it travels through each unit and sample point.

Cont

Batch Batch Cont Cont Batch Fina

Continous Cont Cont
. B - R._ - _C. - ole

Batch
_ o _Bi__.. _ .. _ _F A _En_ 3 _A

ERMSHRA Proeess
UX-001/2
UX-003/4
UX-005/6
UX-007/8

LIMS In Process

LIMS In Process
UX-TK-009
UX-TK-010
UX-TK-011
UX-TK-012
UX-001/2/3
UX-001/2/3

LIMS In Process

LIMS In Process

UX-001 to 005
UX-060 to 010
UX-001/2
FIMS Einl Pradiet
Y Variable = Final Product Quality 2

*Above dataset is for demonstration purposes only — complete dataset is too large
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Machine Learning Predictive Modeling — Quality Parameter 2

YVar(SA_ZN_I)

A\ Albemarle

Observed vs. Predicted

Colored according to values in DS1.Variable(SA_DATETIME_D)

|y =1.003x|+ 0.001447
R2 = 0.7798

Machine Learning Model
1,040 “X” Dimensions
Y variable: Final Zinc

8,190 Observations

8,517,600 Data Points

1 2 3 4 5

(o))

RMSEE = 0.505231, RMSEcv = 0.5392

DS1.SA_DATETIME_D

2024-06-07 01:55:00

2024-03-15 17:55:00

2023-12-23 09:55:00

2023-10-01 01:55:00
Missing

SIMCA 17 -'8/15/2024 4:30:07 PM (UTC-4)
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Machine Learning Predictive Modeling — Final Prod Zinc

YPred contribution Group 2 vs. Group 1

Colored variables outside their 3 std. dev. range

w*12

Score Contrib(Group 2 - Group 1), Weight

-4 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000
Num

SIMCA 17 - 8/21/2024 3:29:09 PM (UTC-4)
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Modern Machine Learning for Time Series — XGBoost

L J
{@'ﬂﬁ databricks Feature |mpo|-tance {Python) & Import Motebook
from pyspark.sql import SparkSession
from pyspark.sql.functions import col
from pyspark.sgl.types import NumericType
import pandas as pd
import numpy as np
Ipip install networkx
import networkx as nx
import warnings
warnings.filterwarnings("ignore™)
¥pip install xgboost
from sklearn.ensemble import IsolationForest
from sklearn.impute import SimplelImputer
import xgboost as xgb
from sklearn.model_selection import train_test_split, cross_wval score, KFold
from sklearn.preprocessing import StandardScaler
from sklearn.metrics import make_scorer, mean_squared_srror
from sklearn.preprocessing import MinMaxScaler
from sklearn.preprocessing import RobustScaler
# Drop rows with MaM values in the target column from the original dataframe before splitting
df_filtered_zn_clean = df_filtered_zn.dropna(subset=[target_column] )
= df_filtered_zn_clean.drop(target_column, axis=1)
= df_filtered_zn_clean[target_column]
X_train, ¥ _test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=41)
xgb_model = xgb.XGBRegressor{missing=MNone, random_state=41)
kf = KFold{n_splits=5, shuffle=True, random_state=d41)
mse_scorer = make_scorer(mean_squared_error, greater_is_better=False)
cv_scores = cross_val_score{xgb_model, X_train, y_train, cv=kf, scoring=mse_scorer)
E

*gb_model.fit{X_train, y_train)



Modern Machine Learning for Time Series — XGBoost

Algorithm

* Tree pruning
» Sparsity Aware Split Finding
(Handles missing data)

Parameter Tuning
Tree specific
Regularization

General (Booster, Multithreading)

Built-in Cross Validation Svstem
& Model Tuning y
k-fold CV v' Parallelization
GridSearchCV v Cache Aware
RandomizedSearchCV ¥ Distributed and Scalable computing
for large datasets.
Extendibility High Flexibility
Regression Custom objective function and
custom evaluation metrics

Binary & Multiclass classification
Recommendation & Ranking
Language API - Early Stopping

Feature Importance Analysis

Ranks relative importance of each variable

Interface compatibility
Python, Java, R, C++, Julia, Scala, Hadoop

XGBoost

Proprietary information — all rights reserved.
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Partial dependence

XGBoost Optimization — SHAP & Partial Dependency

ICE and PDP representations
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humidity
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Optimization — NSGA Il Genetic Algorithms

A\ Albemarle

Initial Random Population
(First Generation)

—  New Generation

Randomly pick parents,
weighted by fitness values
(roulette wheel)

Parents:

Create 2 children by 0,51
crossing over genes 0.11
from each parent 0,72
0.02

) 0.4
Ocassionally, randomly
mutate one gene

Elitism
Copy 'best’ genes to
next generation
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Implementation Roadmap

L J
3 Months 3 Months 3 Months 1 Month 3 - 6 Months
Di Prework & Process Operation Al
IScovery Train Sprints Optimization
& Installation raining Academy & Go Live
Discovery Prewgrk_ c Organize Process Data Process Optimization Improvement Projects
*Resources P:JSS"neSS :EeH_ h Pl System Asset Academy + Site Engineers use Al
+Data Quality : ysterlr:1| D_lerarc y Framework + High Level Software Training| tools to drive site
*Infrastructure Pg)l%ess ow Dlagrame Custom Process Analytics * Practice on Albemarle data Improvements
Hardware o= S Pl System Analytics « DMAIC Six Sigma « Priorities set by site
-Servers = nIIDrI]gS +P| System Event Frames Improvement Methodology Leadership
IT $ecur|ty NWKstem Automated Datasets * Improvement Brainstorming | ¢ Continuous Improvement
Enterprise Software ST *NWA Datasets « Change Management Actionboards
*Pl System *SQL Go Live + Continuous Improvement
*NWA Actionboard Configuration + Commissioning of in the Control Room
*SIMCA » Real-Time SPC & SQC Actionboards in Control « Bringing Actionable
Room Analytics to the Shop
* New Roles & Responsibilites Floor
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Actionboard Executive Summary

INT LIGEN
Month Selection for Gauges Actionboard
Jan 2025 e All s
Range Selection for Charts Phase
Last w12 Months w All d
Apr 2024 Jul 2024 Oct 2024 Jan 2025
Respons.e Increased Count of charts with alarm over past month | Target > 5 additional charts per month
Quality &0 Coverage Over o

Time

55.6
40 10

Apr 2024 Jul 2024 Oct 2024 Jam 2023 change over past month Apr 2024 Jul 2024 Oct 2024 Jan 2025

|nsig hts per Average number of insights generated per hour | Target < 20
Hour
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Digital Transformation Framework

The key elements to modernize your business

Leadership & Vision

Having a clear vision for the digital
transformation journey and effectively
communicating it to all employees

Digital Skills & Training -

Equipping the employees with the
necessary digital skills to navigate
new technologies and tools

Collaboration &

Communication o

Fostering the right culture by breaking
down silos, encouraging cross-
functional teams, and facilitating
knowledge sharing across the
organization

Cybersecurity

Implementing strong cybersecurity
measures to protect data, systems,
and networks from potential attacks
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Agile Methodologies

Implementing iterative and
incremental approaches to project
management and product
development to be nimbler and more

responsive to chgnge . _
ustomer-Centricity

Adopting a design thinking approach
and continuously seeking feedback
from customers

Data-Driven
Decision-Making

Leveraging data and analytics as an
integral part of decision-making

infrastructure

Investing in a robust and scalable
digital infrastructure that can support
the organization’s needs

Integration

Ensuring seamless integration of
different systems and platforms
across business functions
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== ADKAR Change Management

Pre-contemplation Preparation

Action

Awareness Desire Knowledge
ALBEMARLEﬂ g . : PROPRIETARY INFORMATION - ALL RIGHTS RESERVED.
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Kibler-Ross Change Model Curve Template

Emotional Response to Change

Moral And Competence

Shock Denial

Surprise Disbelief: Looking
or Shock atthe for evidence that it
event isn't true

NALBEMARLE

Frustration Depression

Time

Proprietary information — all rights reserved.

Recognition that Low mood: lacking = Initial engagement
things are in energy with new situation
different:

something anger

' © © e oo

Decision
Learning how to
work in the new
situation: feeling

more positive

Integration
Changes
Integrated:
a renewed
individual
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High Fogg Behavior Model
BehaviorModel.org

S

= Prompts

g succeed here

© &,

= o

Prompts
fail here
Low Contact BJ Sﬁ%iiggg

Hard to Do Ab|[|ty Easy to Do
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This analysis is part of the CEO Insights series

L 10T ANALYTICS

What CEOs talked about in Q2 2024 (vs. Q1 2024)

( = Topic clusters = _?
—

T ——

———— —

260% LSmaII and growing Skl Big and growing
in lmportance, “ Llama e Bj ckweII in importance
[ AR Rising LLMs %
/
60% - // . Corlere ) g
50% - (\ Mistral _ o

- — - —
e a =~ -

40% - On-device e - ~
TPU e Data center N
30% - * _allen, o H100

S NVIDIA
~ \l . \
b — ,mgchine vision, - Copllot Data centers J—
g P Industrial Al B . Racka < < C°p'|°t, /\ - ~G~PU o . ¢ s “3
2 10% - : . eshorin - o, el A -
Y e /’ Industrial loT © : e Gemini Ee ".IOTI‘ ® Gaming .cosys € '\.AI o -
= s
S Lo : / M Shortage ® S o
S .10% | Predictive Maintenance,” anihropic Chatbot s ORenAl ——— etaq f _ Cloud '(Uncertamty, Supply chain ™~ -
- - o ® = = \ N
20% -—— ® Data mar:agement . 5G Generative /;" Er?ussnon ° /\0/ ® e elnflation '
e 3 % P
-30% - Metaverse Dlglta.| twin ChatGPT Layoff I nablllty\ \lnterest rates >
°© o P o ¥l Economic concerns
-40% - Edge computing p Recession® Covid
.50% - Small and fading N Recessmn y Big and fading
importance = ——— importance
-60% u | u
0% 1.0% 5.0% 10.0% Logscale  100.0%
Note: The analysis is based on ~8,000 earnings calls from ~4,000 global companies listed in the U.S. in Q2 2024 and Q1 2024. < —=Tr_opic clust;s§ b} Keyword lmportance
The mentions of the selected keywords in each call were counted in each quarter. e g (Share of companies that mentioned the keyword in Q2 2024 at least once)

Source: loT Analytics Research 2024 — We welcome republishing of images but ask for source citation with a link to the original post and company website.
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Statistics

Machine
Learning
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e Artificial Intelligence (Al)
Artificial Development of machines that can perform

Intelligence tasks requiring human-like intelligence.

Machine-learning (ML)

Training of computers to learn and make
predictions or decisions without being
explicitly programmed.

o Artificial neural networks (ANN)
Artificial Human brain-inspired machine-learning
neural networks models.

Machine -
learning

Deep learning (DL)

Neural networks with multiple layers to
extract complex patterns and make accurate
predictions or decisions.

Generative Al (GenAl)

Creating models and systems that can
generate new and original content.

Image 2. Al subsets
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@OpenAI SE Microsoft

= @ Azure OpenAl Service
Ensure that artificial Empower every person and
general intelligence (AGI) organization on the planet
benefits humanity. to achieve more
Azure OpenAl
Bring Your Own Data ChatGPT
(preview)

@?‘5{:3@3@

Models Application
Azure

Cognitive Search

o

Enterprise-grade, scalable infrastructure

Custom Al models fine-tuned with your data and
hyperparameters

Enterprise-grade security with role-based access
control and private networks

Built-in responsible Al to detect and mitigate
harmful use

)
Q@ D& .

Private Data
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GPT + Enterprise data

A\ Albemarle

Chat Ask a question

A\ Albemarle

Chat with your data

Ask anything or try an example

Where does my raw water What modes does my BMS How does my fuel/air ratio
pump get its water from? have on my calciner? control work for my calciner
burner?

Type a new question (e.g. does Functional Control Description include Software standards?)

Proprietary information — all rights reserved.

Azure OpenAl + Al Search

Wclear chat €83 Developer settings
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Automated Information

CONTROL

AL "EMARLE Analytics Innovation

NTELLIGENCE

Actionable Insight

DEFINE

{ I |°]AI Albemarle People

| Empowered by Technology
ALBEMARLE | Unlocking the value of information
INTELLIGENCE
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CONTROLAR

L IGENCI A ANALITICA CON INNOVACION
AALBEMARLE

ACCIONES INFORMADAS

DEFINIR

Personal de Albemarle,
Empoderados por la Tecnologia,
Liberando el Valor de la Informacion

GEAI

ALBEMARLE
INTELLIGENCE
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CHEMICALS & MINING| AMERICAS a
Albemarle creates 25Million Event Frames, with TI |AI

estimated improvements >5150 million annually ALBEMARLE
INTELLIGENCE

Challenge

* Hundreds of thousands of data points

* Manual data sharing and reporting processes led to information bottlenecks

* Massive manufacturing growth and demand — fueling the need for more efficient
manufacturing processes

Solution

* Deployed a massive, standardized implementation of the full AVEVA™ PI System™

* Created Albemarle Intelligence Program, merging the experience and skillset from all Al bema I’|e
of our manufacturing employees, with world-class technology P EO P L E

Results Empowered by

* >$150 million in estimated annual improvements T E C H N O LO GY

To unlock the

VALUE

of information

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




Jonathan Alexander

Manufacturing Al & Advanced Analytics Manager
Albemarle
jonathan.alexander@albemarle.com
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