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Magnolia, AR, USA

Bayport, TX, USA

LaNegra, Chile

Amsterdam, Netherlands

Xinyu, China

Kemerton, Australia

Kings Mountain, NC, USA

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
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Top 10 Reasons 

you’re stuck in 

Pilot Purgatory



Reason #1
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Rome wasn’t 

built in a day
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The Journey to Realizing Economies of Scale
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Competing on Analytics - Five Stages of Analytical Maturity

9

AI Maturity Transformation

Stage 1 Stage 5

Analytical Company

Stage 2 Stage 3 Stage 4

Analytical CompetitorLocalized Analytics Analytical Aspirations

Functional 
management 
builds analytics 
momentum and 
executives’ 
interest through 
applications of 
basic analytics.

Analytically Impaired

The company has 
some data and 
management 
interest in 
analytics.

Executives commit 
to analytics by 
aligning resources 
and setting a 
timetable to build a 
broad analytical 
capability.

Enterprise-wide 
analytics capability 
under development; 
top executives view 
analytic capability 
as a corporate 
priority.

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

Beginner Foundational Advanced World Class

Minimal data governance; 
siloed and unstructured 
data.

Basic data management 
policies in place; some 
centralized storage.

Enterprise-wide data 
governance framework; 
standardized data practices.

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

No formal SPC; reactive 
quality control.

Basic SPC tools 
implemented; manual 
monitoring.

Automated SPC with real-
time alerts and analytics.

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

Limited awareness; isolated 
experiments.

Early adoption; ML models 
used for specific tasks.

Scalable ML models 
integrated into workflows.

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

Basic dashboards with 
historical data analysis.

Simple trend analysis and 
forecasting.

Predictive models guiding 
business decisions.

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

No generative AI 
implementation.

Experimentation with 
text/image generation in 
isolated use cases.

Generative AI integrated into 
product design and 
optimization.

Fully autonomous generative 
AI creating insights, reports, 
and designs with minimal 
human input.

Data Governance

Statistical Process 
Control

Machine Learning

Predictive Analytics

Generative AI
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Results

Phases of Digital Transformation – Incremental vs. Exponential

Launch Build Grow

When people get impatient for 

results

Exponential 

Thinking

Incremental Thinking



Reason #2
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Garbage In, 

Garbage Out
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AI Strategy

•Key Process Variables Monitored Automatically

•Standardized Global Data Structure

•Supports Global Growth & Economies of Scale
Automation

•Statistical Actionboards enable Engineers & 
Operations to minimize Firefighting

• Improved Process Control

• Improved Equipment Reliability

Stabilization

• “Data at your fingertips” enables Engineers to do 
more Engineering

•Advanced Analytics & Machine Learning 
techniques unlock unknown correlations and pre

•Positions Albemarle as a global leader in Digital 
Manufacturing & Industry 4.0

Innovation

AI

Machine 
Learning

Statistical 
Process Control

Data Organization

Data 
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Scaling Event Frames as an Analytical Engine

DATA ARCHIVE ASSET FRAMEWORK ASSET ANALYTICS EVENT FRAMES

Energy Usage: Site 

1

Energy Usage: Site 2 Total Energy Usage Shift Change

Asset 42: Springfield

Asset 97: Springfield Average Uptime



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

76,719
Instruments

4,834
AF Templates

25,496,053
Event Frames

2,000+
Operators

1000+
PI Vision 

Displays

1200
Machine Learning 

Models

25,000+
Statistical 

Analysis

200+
Improvement 

Projects

350+
Engineers

1200
Automated 

Datasets

11,001
PI Analytics



Reason #3
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You miss the 

forest from 

the trees
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A-Shift        C-ShiftVS
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3 Month Statistical Analysis – w/ Event Frames
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Dissecting the “Black Box” with Machine Learning
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Principle Component Analysis

DATA EXPLORATION

FINDING HIDDEN 
PATTERNS / STRUCTURE

ANOMALY & OUTLIER 
DETECTION

CHANGE IN OPERATING 
CONDITIONS
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Machine Learning – Outlier & Anomaly Detection

Height

Weight

DModX

TSquared

X
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Reason #4
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Your Insights 

never convert 

to Action
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Data Insights
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AI-Powered Continuous Improvement
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Operations Daily Tailgate (daily, 

mornings)

Actionboard Standard Work – Continuous Improvement

Shift Turnover (Daily, each shift)

Operators

Shift Supervisors

Operations Engineers (weekdays)

Managers (weekdays)

Weekly Operations Continuous

Improvement Meeting
Operations & R&T Engineers

Supervisors

Area Superintendents

Site Management KPI Review

(Daily Preferred)
Site Leadership

Area Managers

Superintedents

Daily Brainstorming & 

Improvements (weekdays)

Operations Engineer

Shift Supervisor

Process Supervisor

Area Superintendents

Operators

Shift Supervisors

Daily Production Improvements Long-Term Action – Production Improvements 

PI AF & NWA Actionboards – Continually Update & Improve

Monthly Continuous Improvement

Meeting

PI AF & NWA Actionboards, correct data, nuisance alarms

IMMEDIATE 

ACTION
LONG-TERM 

ACTION

Immediate Daily Improvements Long-Term Improvements

Operations & R&T Engineers

Area Management

Site Leadership
Operator Coaching

(daily)
Operations Engineer

Operator

Shift Supervisor

NWA Actionboards

 
PI Vision



Reason #5
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Shiny Object 

Syndrome
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IMPROVE

1

2

Reduce Variation

Change the Average



P R O P R I E T A R Y  I N F O R M A T I O N  –  A L L  R I G H T S  R E S E R V E D .

Agile  Continuous 
Improvement

Daily Rapid 
Problem 
Solving

E n g i n e e r s

Improvemen
ts

O p e r a t o r s  
&  

S u p e r v i s o r
s

Initial 
Actionboard 

Response
Actionboard 

Reviews

Process 
Feedback

Refinement 
(continuous)

Equipment 
Downtime

OEE

Yields

Quality

Efficiency

Improve SOPs

Correct 
Nuisance Alarms

Maintenance 
Work Orders

DCS & 
Process 
Control 
Improvement
s

Preventative 
Actions

GEMBA

Operator 
Coaching

Improved Analytics & 
Insights
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Define Measure Analyze Improve Control

Define the Problem
• Business Opportunity

• Stakeholder Alignment

• Problem Statement

• PI Asset Framework

• Process Knowledge

Quantify the Problem
• PI AF Event Frames

• Critical to Quality Control

• SQL Queries

• Data Quality & Fidelity

• NWA Automated Datasets

Identify the Cause
• Statistical Process Control (SPC)

• NWA Quality Analyst

• SIMCA Machine Learning

• Principle Component Analysis

• Partial Least Squares

Implement the Solution
• Variation Reduction

• Design of Experiments

• Brainstorming

• 5 Why Analysis

• Cause & Effect

• DCS Process Control 

Improvements

Maintain the Solution
• Sustainability

• Actionboards

• Procedures & Guidelines

• Governance

• Roles & Responsibilities

• Change Management
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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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Albemarle Intelligence – Engineer Improvement Project

Opportunity

Opportunity

Opportunity
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Albemarle Intelligence – Engineer Improvement Project
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Albemarle Intelligence – Engineer Improvement Project

Minutes per Hour Where Ratio Was Out Of Optimal

Avg Minutes per Hour Where Ratio Was Out Of Optimal*

20.12 Minutes  0.4 Minutes
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Albemarle Intelligence – Engineer Improvement Project

Target

YTD Avg

27.3 

32.8 

38.3 

43.7 

49.2 

54.6 

60.1 

 25

 35

 45

 55

 65

100 125 150 175 200 225 250 275
P

ro
d

u
c
ti

o
n

 (
T

P
D

)

Batch Size (kg/batch)

YTD Avg

Target

Feed Phase

Feed Phase

Feed 1 Feed 2

Feed 1 Feed  2
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Albemarle Intelligence – Engineer Improvement Project

Before

Before

Before

Temperature 1

Temperature 2

Temperature 3

Many Improvements 

Implemented Post Startup to 

shift the average closer to 0%
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Albemarle Intelligence – Engineer Improvement Project

Opportunity for Optimal Pressure
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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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Albemarle Intelligence – Engineer Improvement Project
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Albemarle Intelligence – Engineer Improvement Project

Reduced 

variation

Mean 

Shift

Highest average kg/batch ever

Fewer 

batches with 

poor feeds
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Albemarle Intelligence – Engineer Improvement Project

Mean 

shift

Reduced 

variation
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Albemarle Intelligence – Engineer Improvement Project

64.1

59.7

66.3
63.5

60.7 60.4 60.9 60.7 61.7

71.4

81.5

77.9

40

50

60

70

80

90

100

110

120

1 2 3 4 5 6 7 8 9 10 11 12

m
3
/h

Month

18.9

21.0

17.9

18.6
18.9

18.7

20.1

18.5

17.4

16.0

14

16

18

20

22

1 2 3 4 5 6 7 8 9 10 11 12

%

Month

Increase in 

production rate
Quality 

Improvement
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Albemarle Intelligence – Engineer Improvement Project

1,711

1,400

1,894

1,554

1,661
1,582

1,365

1,618
1,682

2,138

2,360
2,440

1 2 3 4 5 6 7 8 9 10 11 12

Month

Increase in the 

monthly production

1607

2312
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Albemarle Intelligence – Engineer Improvement Project
O

p
p
o
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u
n
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Albemarle Intelligence – Engineer Improvement Project
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Albemarle Intelligence – Engineer Improvement Project

2.26
2.48

2.36

1.00

1.20

1.40

1.60

1.80

2.00

2.20

2.40

2.60

Production Rate
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Albemarle Intelligence – Engineer Improvement Project
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Albemarle Intelligence – Engineer Improvement Project



Reason #6
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Fragmented 

Technology, 

Fragmented 

Results
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Project AI – Infrastructure for Gold Mine
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DATA SOURCES

LIMS

PI System

SAP

DATA PIPELINES

Manual Data

END USERS

OEE Reports

Maint WO Reports

End of Month Closing

Predictive Analytics

Sharepoint

Executive Reports

Procedures

Production Reports

Predictive Maintenance

Generative AI
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DATA SOURCES

LIMS

PI System

SAP

DATA PIPELINES

Manual Data

END USERS

OEE Reports

Maint WO Reports

End of Month Closing

Predictive Analytics

Sharepoint

Executive Reports

Procedures

Production Reports

Predictive Maintenance

Generative AI
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Consumers

Lakehouse Platform

Azure Databricks Lakehouse Architecture
Machine Learning

Data Engineering

Raw Ingestion
Filtered, 
Cleaned, 

Augmented

Business-
Level 

Aggregations

Data 
Warehousing

Ingestion

Business 
Intelligence

Streaming Data

Batch Data

INGEST

GOVERNANCE

Data
Apps

Unstructured, semi-structured, 
and structured data

Directly connect to real-time or 
CDC data

COPY INTO

AUTO LOADER

STRUCTURED 
STREAMING

BRONZE SILVER GOLD

Version & 
manage

 features & 
models

Python, R & 
Spark ML 

development

Batch & real-
time ML 

deployment

DEVELOP MANAGE DEPLOY

DATABRICKS 
SQL

UNITY 
CATALOG

CI/CD

REPOS

OBSERVABILITY

DELTA LIVE 
TABLES

MULTI-CLOUD

Power downstream 
data consumers

Embed AI in your apps

ORCHESTRATION

WORKFLOWS
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Plant 

2

UX-001

UX-XYZ

Batch

Batch

UX-005 UX-006 UX-007 UX-008Batch

Continuous

UX

001 to 005

UX

060 to 010

UX-001

Continuous

UX-002

Continuous

UX-003UX-004Batch

UX-001/2

LIMS Final 

Product

Continuous

UX-008

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

UX 6 to 10

UX-002

UX-001

UX 1 to 5

UX-00X

LIMS In 

Process

UX-001

UX-001

UX-017

UX-001/2/3

UX-003

UX-016 UX 001/2/3

UX-018

LIMS In 

Process

UX-010

LIMS In 

Process

Batch

UX-TK-012 Batch

Continuous

Batch

UX-032/033

LIMS In 

Process

Continuous

UX-0XXUX-001

Batch

Continuous

Recycle

Plant 3

Plant 1

Continuous

UX-001/2

UX-003/4

Continuous

UX-TK-009 UX-TK-010 UX-TK-011

Data Merging Map
Sitewide Dataset Statistics

45 Unit Ops

8 LIMS sample points

1603 Variable Columns

10196 Observations

UX-2/3/4

LIMS In 

Process
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BF_DATETIME_DBF_UNIT_OP_ABF_EVENT_FRAME_NAME_ABF_START_TIME_DBF_SHIFT_BEG_ABF_SHIFT_END_ABF_SHIFT_TIME_BEG_ABF_SHIFT_TIME_END_ABF_PRODUCTION_RATE_IBF_BELTFILTER_DRIVE_AMPS_AVG_IBF_BELTFILTER_DRIVE_POWER_AVG_IBF_BELTFILTER_DRIVE_SI_AVG_IBF_BELTFILTER_CKTKLVL_AVG_IBF_BELTFILTER_FDZNLVL_AVG_IBF_BELTFILTER_WSZNLVL_AVG_IBF_BELTFILTER_DRIVE_SIPCT_AVG_IBF_CLOUDYSPRAYWASHWPMP_AMPS_AVG_IBF_CLOUDYSPRAYWASHWPMP_POWER_AVG_IBF_CLOUDYSPRAYWASHWPMP_SI_AVG_IBF_CLOUDYSPRAYWASHWPMP_SIPCT_AVG_IBF_CW_RECIRC_PI_AVG_IBF_CW_RECIRC_TI_AVG_IBF_CW_RETURNPMP1_AMPS_AVG_IBF_CW_RETURNPMP1_POWER_AVG_IBF_CW_RETURNPMP2_AMPS_AVG_IBF_CW_RETURNPMP2_POWER_AVG_IBF_CW_RETURNTK_LI_AVG_IBF_CW_SUPPLY_FI_AVG_IBF_CYCLONE_INPIC_CO_AVG_IBF_CYCLONE_INPIC_CO2_AVG_IBF_CYCLONE_INPIC_PV_AVG_IBF_FILTRATE_DISCHPMP_AMPS_AVG_IBF_FILTRATE_DISCHPMP_POWER_AVG_IBF_FILTRATE_DISCHPMP_SI_AVG_IBF_FILTRATE_DISCHPMP_SIPCT_AVG_IBF_FILTRATE_TK_LIC_CO_AVG_IBF_FILTRATE_TK_LIC_PV_AVG_IBF_FILTRATE_TK_LIC_SP_AVG_IBF_FILTRATE_VACUUMTK_PI_AVG_IBF_LEACHSLURRY_FDPMP_AMPS_AVG_IBF_LEACHSLURRY_FDPMP_BEG_ABF_LEACHSLURRY_FDPMP_DENSITY_AVG_IBF_LEACHSLURRY_FDPMP_FI_AVG_IBF_LEACHSLURRY_FDPMP_MASSFLOW_AVG_IBF_LEACHSLURRY_FDPMP_PCTSOLIDS_AVG_I

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 00:00:00A A Night Night 15.31322 26.33236 3.563491 449.9914 0.02738 12.3383 0.019759 30 0 0 0 0 390.1828 19.60374 16.5572 0.204708 0 0 84.15695 33.95994 20 80 -0.86548 3.310511 0.629352 65.06917 944.0433 56.97776 55.00237 55 -60.626 8.154482 A 1.370769 15.31322 20.99089 36.33762

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 01:00:0000:00.0 A A Night Night 15.35757 26.3331 3.563491 449.9972 0.028246 13.22919 0.021579 30 0 0 0 0 389.8162 19.63025 16.5507 0.148008 0 0 78.27955 33.93856 20 80 -0.87389 3.342463 0.629352 65 944.7453 57.01999 54.97903 55 -60.5889 8.26442 A 1.36687 15.35757 20.9918 35.96057

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 02:00:0000:00.0 A A Night Night 15.34756 26.3919 3.563491 449.9975 0.02914 12.96495 0.020582 30 0 0 0 0 389.9618 19.57608 16.54757 0.14876 0 0 83.8629 33.96471 20 80 -0.8823 3.374414 0.629352 65 945.8014 57.1229 54.97175 55 -61.2631 8.146521 A 1.366297 15.34756 20.96933 35.85768

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 03:00:0000:00.0 A A Night Night 15.3747 26.27371 3.563491 449.9919 0.030034 12.7997 0.017235 30 0 0 0 0 389.8687 19.20369 16.57133 0.161918 0 0 83.77966 33.92142 20 80 -0.8907 3.429032 0.779174 67.1507 976.36 59.83262 54.30324 55 -60.3322 7.918858 A 1.372884 15.3747 21.10768 36.47972

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 04:00:0000:00.0 A A Night Night 15.66816 26.2398 3.563491 449.9972 0.030928 13.0206 0.013887 30 0 0 0 0 389.8108 19.06469 16.60032 0.175076 0 0 79.1151 33.96313 20 80 -0.89911 3.279342 0.799198 65.78514 954.6183 57.90843 55.04948 55 -59.9491 8.08086 A 1.371103 15.66816 21.48266 36.2914

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 05:00:0000:00.0 A B Night Day 15.68155 26.1049 3.537752 449.9972 0.031822 12.59099 0.010539 30 0 0 0 0 390.1464 19.27236 16.56965 0.188235 0 0 79.53163 33.89322 20 80 -0.90752 3.29225 0.799198 65.82833 953.6639 57.80526 54.96104 55 -59.3186 8.002915 A 1.369533 15.68155 21.4764 36.22376

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 06:00:0000:00.0 B B Day Day 15.68055 26.09939 3.348503 450.0028 0.032716 12.26393 0.007191 30 0 0 0 0 390.3155 19.49032 16.56333 0.200745 0 0 84.61786 33.89434 20 80 -0.91593 3.305158 0.799198 65.96111 953.2903 57.7518 54.95544 55 -59.1681 8.434136 A 1.371398 15.68055 21.50427 36.27095

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 07:00:0000:00.0 B B Day Day 15.58494 26.21661 3.481916 449.9972 0.03361 11.90992 0.003843 30 0 0 0 0 390.2192 19.46003 16.5588 0.192588 0 0 81.33133 33.86068 20 80 -0.67788 3.409575 0.788177 69.20116 1002.732 62.17371 55.34268 55 -59.4941 8.143876 A 1.378705 15.58494 21.48703 37.00784

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 08:00:0000:00.0 B B Day Day 15.58182 26.11684 3.486673 450.0028 0.032258 13.1869 4.96E-04 30 0 0 0 0 390.7449 19.86496 16.55046 0.194077 0 0 80.06011 33.86693 20 80 -0.89249 3.502548 0.840233 72.59897 1054.362 66.56184 54.48314 55 -58.9551 8.005714 A 1.378577 15.58182 21.48074 37.0752

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 09:00:0000:00.0 B B Day Day 15.6061 26.03729 3.36754 449.9917 0.024186 12.38759 -0.00273 30 0 0 0 0 391.4444 20.06693 16.53811 0.177747 0 0 80.38445 33.84698 20 80 -0.96595 3.323272 0.714022 65.11986 947.6259 57.2829 53.76735 55 -58.2597 8.003524 A 1.375838 15.6061 21.47147 36.82561

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 10:00:0000:00.0 B B Day Day 15.63345 25.94886 3.36754 449.9972 0.015664 11.62605 -0.00233 30 0 0 0 0 390.6973 20.20928 16.53391 0.184967 0 0 83.36877 33.81099 20 80 -0.89746 3.302699 0.695076 65.43639 950.8392 57.58355 55.03463 55 -57.5304 8.263757 A 1.374522 15.63345 21.48852 36.59552

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 11:00:0000:00.0 B B Day Day 15.63528 25.85064 3.36754 450 0.007142 10.0398 -2.41E-04 30 0 0 0 0 390.7159 20.45196 16.52978 0.192187 0 0 86.80274 33.83136 20 80 -0.7346 3.398759 0.759072 67.42555 981.1642 60.22474 54.34275 55 -56.5735 8.106703 A 1.375917 15.63528 21.51285 36.76893

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 12:00:0000:00.0 B B Day Day 15.66636 25.55799 3.36754 450 -0.00138 10.04478 0.001846 30 0 0 0 0 391.4399 20.45703 16.55571 0.199407 0 0 88.56007 33.82386 20 80 -0.75402 3.293761 0.729194 65.39333 948.2256 57.37094 55.02362 55 -55.4599 7.997003 A 1.371663 15.66636 21.48897 36.39323

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 13:00:0000:00.0 B B Day Day 15.67754 25.59921 3.36754 450 -0.0099 9.945353 0.003932 30 0 0 0 0 390.9588 20.07558 16.57905 0.199979 0 0 84.15601 33.84589 20 80 -0.60649 3.308011 0.729194 65.50027 949.678 57.45025 54.96796 55 -56.0954 8.071118 A 1.371373 15.67754 21.49976 36.39323

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 14:00:0000:00.0 B B Day Day 15.65481 25.52224 3.316694 449.9969 -0.01842 9.869372 0.006018 30 0 0 0 0 391.4576 19.27963 16.60222 0.174968 0 0 77.95671 33.80914 20 80 -0.71367 3.322261 0.729194 65.45556 950.2922 57.51808 54.98381 55 -56.0443 8.033635 A 1.372383 15.65481 21.4844 36.41022

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 15:00:0000:00.0 B B Day Day 15.60858 25.49652 3.374679 450 -0.02694 10.30801 0.008104 30 0 0 0 0 390.9542 19.29473 16.58413 0.170059 0 0 87.37888 33.8091 20 80 -0.83811 3.415005 0.769731 67.37458 977.8419 59.93772 54.31979 55 -56.2452 8.034025 A 1.377717 15.60858 21.50421 36.92894

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 16:00:0000:00.0 B B Day Day 15.58672 25.66354 3.374679 449.9972 -0.02971 11.33176 0.01019 30 0 0 0 0 390.1195 19.26339 16.54871 0.169701 0 0 89.05133 33.7731 20 80 -0.99769 3.317314 0.733159 64.44917 936.2744 56.32693 54.87979 55 -57.0066 8.055152 A 1.379817 15.58672 21.50682 37.11453

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 17:00:0000:00.0 B A Day Night 15.57915 25.8094 3.374679 450.0028 -0.02272 11.42206 0.012243 30 0 0 0 0 390.0054 18.91003 16.50263 0.169344 0 0 90.24329 33.76942 20 80 -0.87678 3.361603 0.733159 64.94695 941.2297 56.71533 54.97216 55 -57.9649 8.113949 A 1.379326 15.57915 21.48873 37.11453

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 18:00:0000:00.0 A A Night Night 15.58137 25.82887 3.374679 450 -0.01557 11.42272 0.01331 30 0 0 0 0 389.967 18.34214 16.51355 0.176602 0 0 89.51714 33.77739 20 80 -0.65805 3.414869 0.763305 67.32736 978.6625 60.01838 54.35681 55 -57.8932 8.334682 A 1.380671 15.58137 21.51275 37.15846

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 19:00:0000:00.0 A A Night Night 15.49747 25.82562 3.374679 450 -0.00841 11.52561 0.013918 30 0 0 0 0 390.0137 20.00163 16.55567 0.151764 0 0 79.65741 33.78959 20 80 -0.67971 3.292848 0.694215 65.43847 948.9517 57.39932 55.02759 55 -57.6192 8.621061 A 1.387322 15.49747 21.49998 37.7875

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 20:00:0000:00.0 A A Night Night 15.43973 25.82022 3.374679 449.9972 -0.00126 10.56877 0.014527 30 0 0 0 0 390.1097 21.14643 16.57526 0.175384 0 0 84.04668 33.80082 20 80 -0.72566 3.332403 0.694215 64.94139 939.3481 56.58429 54.96791 55 -57.6876 8.356791 A 1.393285 15.43973 21.51194 38.3258

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 21:00:0000:00.0 A A Night Night 15.44213 25.78129 3.374679 450 0.005892 10.32316 0.015136 30 0 0 0 0 390.2532 21.01401 16.60927 0.182402 0 0 79.43617 33.76638 20 80 -0.77133 3.371958 0.694215 64.98889 939.7933 56.58582 54.96677 55 -57.2437 8.345386 A 1.391427 15.44213 21.4866 38.30806

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 22:00:0000:00.0 A A Night Night 15.40347 25.69442 3.325055 450 0.013045 11.33952 0.015744 30 0 0 0 0 390.3263 21.00373 16.56485 0.186165 0 0 87.27774 33.612 20 80 -0.80109 3.383254 0.721857 66.36819 966.9255 59.04998 53.58374 55 -56.7894 8.417252 A 1.394228 15.40347 21.47595 38.40926

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 00:00:00A A Night Night 15.45533 25.7242 3.461726 449.9939 0.024724 12.67001 0.016962 30 0 0 0 0 391.6885 21.14982 16.54024 0.184865 0 0 82.61339 33.66482 20 80 -0.83623 3.347405 0.675822 64.07291 933.4739 56.05781 54.95899 55 -56.6942 8.182807 A 1.390933 15.45533 21.49733 38.14587

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 01:00:0000:00.0 A A Night Night 15.46966 25.60073 3.31916 450 0.024797 12.01162 0.017483 30 0 0 0 0 391.8495 21.4154 16.55479 0.210184 0 0 79.50697 33.70346 20 80 -0.78542 3.415358 0.726001 66.77861 971.4822 59.41199 54.04289 55 -55.8243 8.23912 A 1.388942 15.46966 21.48646 37.98524

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 02:00:0000:00.0 A A Night Night 15.43518 25.52571 3.257574 449.9969 0.024797 11.06261 0.017109 30 0 0 0 0 391.4586 21.57615 16.52984 0.180573 0 0 83.76697 33.66129 20 80 -0.71684 3.262145 0.679925 64.31667 934.4803 56.17947 54.93711 55 -55.2804 8.238652 A 1.391905 15.43518 21.4843 38.17363

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 03:00:0000:00.0 A A Night Night 15.37293 25.60479 3.257574 449.9972 0.024797 12.53153 0.016501 30 0 0 0 0 391.0677 21.10779 16.52339 0.14372 0 0 80.75848 33.65995 20 80 -0.86325 3.270418 0.679925 64.42514 934.4686 56.14244 54.9689 55 -55.5569 8.279861 A 1.398793 15.37293 21.50355 38.87812

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 04:00:0000:00.0 A A Night Night 15.43441 25.44002 3.257574 449.9944 0.024797 12.29013 0.015892 30 0 0 0 0 390.7562 21.78465 16.52774 0.167436 0 0 84.88625 33.68483 20 80 -0.92799 3.27869 0.679925 64.60314 936.0447 56.26321 54.96145 55 -54.6309 8.101025 A 1.392459 15.43441 21.49178 38.30279

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 05:00:0000:00.0 A B Night Day 15.4659 25.30416 3.257574 449.9944 0.024797 11.77663 0.015283 30 0 0 0 0 390.8695 21.45532 16.52912 0.228013 0 0 85.08347 33.66532 20 80 -0.94828 3.350805 0.727543 66.96686 971.1255 59.31815 54.9845 55 -53.4297 8.091035 A 1.390016 15.4659 21.49785 38.02845

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 06:00:0000:00.0 B B Day Day 15.45036 25.12563 3.257574 449.9944 0.024797 10.91742 0.014675 30 0 0 0 0 390.7539 20.97792 16.56026 0.215333 0 0 79.92963 33.59523 20 80 -0.96296 3.285485 0.724105 63.38319 924.1711 55.33031 53.7592 55 -52.1811 8.257231 A 1.390841 15.45036 21.48899 38.0989

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 07:00:0000:00.0 B B Day Day 15.35157 25.0657 3.257574 450 0.024796 10.68238 0.014066 30 0 0 0 0 390.9655 21.24445 16.57121 0.20396 0 0 86.92865 33.64232 20 80 -0.94134 3.306658 0.724105 63.82264 925.6503 55.43176 54.94184 55 -51.7514 8.690211 A 1.399965 15.35157 21.49166 38.91948

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 08:00:0000:00.0 B B Day Day 15.33533 25.05822 3.05093 450 0.022459 11.13769 0.013457 30 0 0 0 0 390.6306 21.55686 16.56318 0.246151 0 0 84.11778 33.69009 20 80 -0.91304 3.340152 0.724105 63.92486 924.1306 55.26595 54.97757 55 -51.7025 8.31294 A 1.402511 15.33533 21.50797 39.19095

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 09:00:0000:00.0 B B Day Day 15.3541 25.14363 3.154843 450 0.017988 10.93163 0.012216 30 0 0 0 0 391.3398 21.85552 16.62245 0.194295 0 0 95.23979 33.74513 20 80 -0.86552 3.373646 0.724105 63.96125 925.3292 55.32858 54.95265 55 -52.6539 8.577168 A 1.401976 15.3541 21.52608 39.19095

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 10:00:0000:00.0 B B Day Day 15.31104 25.10203 3.184991 449.9972 0.013518 10.31345 0.007789 30 0 0 0 0 390.5937 22.13397 16.61751 0.114241 0 0 94.11061 33.72598 20 80 -0.80513 3.451615 0.792275 69.68819 1010.789 62.79069 54.6161 55 -52.0761 8.497855 A 1.402562 15.31104 21.47468 39.19095

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 11:00:0000:00.0 B B Day Day 15.33486 25.41438 3.209241 450 0.009047 10.4388 0.00292 30 0 0 0 0 389.9433 22.18983 16.56178 0.09755 0 0 96.87698 33.69083 20 80 -0.62883 3.452958 0.762223 70.4093 1022.054 63.88776 54.76291 55 -53.7529 8.358053 A 1.401832 15.33486 21.4969 39.15405

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 12:00:0000:00.0 B B Day Day 15.38912 25.90917 3.456284 450 0.004577 12.90331 -0.00195 30 0 0 0 0 390.8977 23.08316 16.52601 0.084957 0 0 96.81309 33.69802 20 80 -0.95829 3.354804 0.742932 65.65875 957.1395 58.09085 53.5521 55 -57.1888 8.215397 A 1.396708 15.38912 21.49411 38.70009

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 13:00:0000:00.0 B B Day Day 15.49787 25.74426 3.316355 449.9972 1.06E-04 11.08742 -0.00682 30 0 0 0 0 391.1247 22.48879 16.60629 0.072364 0 0 92.73775 33.66966 20 80 -0.56762 3.329633 0.702533 64.92236 942.1578 56.81417 54.97585 55 -56.3591 8.353095 A 1.385175 15.49787 21.46726 37.63436

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 14:00:0000:00.0 B B Day Day 15.58818 25.7724 3.304696 450 -0.00436 12.3831 -0.01169 30 0 0 0 0 390.3417 22.85268 16.58659 0.059771 0 0 83.29433 33.6373 20 80 -0.86213 3.380247 0.712521 66.60537 964.8583 58.86987 55.41133 55 -56.5152 8.362703 A 1.378864 15.58818 21.49398 37.0667

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 15:00:0000:00.0 B B Day Day 15.57278 25.73534 3.304696 449.9972 -0.00883 11.63994 -0.01656 30 0 0 0 0 390.292 22.73724 16.60074 0.047178 0 0 94.19329 33.70509 20 80 -0.5813 3.375941 0.717973 65.60533 955.0028 57.89251 53.79223 55 -56.0695 8.3571 A 1.380222 15.57278 21.49389 37.15696

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 16:00:0000:00.0 B B Day Day 15.54264 25.76776 3.304696 449.9972 -0.00794 12.50511 -0.02143 30 0 0 0 0 391.1309 23.041 16.60518 0.034585 0 0 92.19536 33.65857 20 80 -0.99435 3.398853 0.76895 67.24486 977.9056 59.98512 54.36124 55 -56.8039 8.292204 A 1.383932 15.54264 21.50996 37.46891

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 17:00:0000:00.0 B A Day Night 15.54643 25.68489 3.304696 450 -0.00216 11.16433 -0.02353 30 0 0 0 0 390.3952 23.04769 16.58845 0.021992 0 0 96.70369 33.58199 20 80 -0.59521 3.297709 0.741174 65.44292 949.5256 57.43519 54.95709 55 -57.1534 8.077539 A 1.383585 15.54643 21.50981 37.49857

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 18:00:0000:00.0 A A Night Night 15.54971 25.60452 3.304696 449.9972 0.003622 11.86001 -0.01791 30 0 0 0 0 390.6988 22.92825 16.57546 0.022037 0 0 89.08602 33.62243 20 80 -0.73498 3.344016 0.741174 65.43889 949.4378 57.45336 54.99109 55 -57.0538 8.15677 A 1.383629 15.54971 21.51503 37.49857

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 19:00:0000:00.0 A A Night Night 15.53058 25.52759 3.304696 450 0.009404 11.89784 -0.01182 30 0 0 0 0 391.0356 23.30136 16.60744 0.051441 0 0 91.68864 33.65118 20 80 -0.7567 3.390322 0.741174 65.13597 948.1972 57.3378 54.97847 55 -56.5861 8.229309 A 1.382487 15.53058 21.47082 37.42571

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 20:00:0000:00.0 A A Night Night 15.78901 25.36012 3.302735 450.0028 0.015186 11.34672 -0.00573 30 0 0 0 0 390.4626 23.28405 16.6007 0.082037 0 0 96.73759 33.65964 20 80 -0.7091 3.449383 0.774906 67.23792 977.2075 59.9077 54.63086 55 -56.5594 8.160557 A 1.360302 15.78901 21.47782 35.20251

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 21:00:0000:00.0 A A Night Night 15.87928 25.54672 3.260287 449.9972 0.020968 10.79496 3.55E-04 30 0 0 0 0 391.1002 23.0399 16.61458 0.112633 0 0 91.67738 33.688 20 80 -0.51078 3.355057 0.736578 66.16903 960.5442 58.41254 54.98856 55 -58.0581 8.308559 A 1.365546 15.87928 21.68389 35.69393

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 22:00:0000:00.0 A A Night Night 16.08991 25.47177 3.260287 450 0.02675 11.74328 0.006442 30 0 0 0 0 391.6563 22.96582 16.61611 0.143229 0 0 86.19349 33.6449 20 80 -0.53822 3.368313 0.736578 66.20319 960.1436 58.36515 54.95624 55 -58.1323 8.345184 A 1.366684 16.08991 21.98982 35.90584

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 00:00:00A A Night Night 16.1399 25.47011 3.260287 450 0.034753 11.03103 0.018615 30 0 0 0 0 391.268 22.13114 16.50035 0.146072 0 0 83.47137 33.61493 20 80 -0.78305 3.387886 0.764796 68.38347 993.6039 61.31156 54.69425 55 -58.4506 8.023935 A 1.362555 16.1399 21.9915 35.4513

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 01:00:0000:00.0 A A Night Night 16.08043 25.38859 3.260287 450 0.035361 10.72485 0.021315 30 0 0 0 0 391.9118 21.29875 16.49022 0.134674 0 0 75.68058 33.58437 20 80 -0.8216 3.283916 0.705894 66.25486 960.4442 58.40654 54.937 55 -58.6029 8.195975 A 1.366149 16.08043 21.96826 35.88597

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 02:00:0000:00.0 A A Night Night 15.95335 25.41941 3.260287 450 0.03597 11.62187 0.018643 30 0 0 0 0 391.9079 20.31939 16.61525 0.123276 0 0 86.90366 33.5207 20 80 -0.85942 3.295475 0.705894 65.81292 955.1125 57.91952 54.92217 55 -58.9813 8.085501 A 1.378625 15.95335 21.99369 37.08922

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 03:00:0000:00.0 A A Night Night 15.89604 25.31729 3.260287 450 0.036579 10.89474 0.015904 30 0 0 0 0 391.6182 19.52877 16.58076 0.111878 0 0 75.20283 33.49501 20 80 -0.77517 3.307034 0.705894 65.29736 949.1447 57.42417 54.96637 55 -58.3868 8.09371 A 1.384025 15.89604 22.00052 37.50913

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 04:00:0000:00.0 A A Night Night 15.98092 25.17788 3.242915 450 0.037187 7.991176 0.013165 30 0 0 0 0 391.1702 18.84692 16.53316 0.10048 0 0 76.05724 33.48473 20 80 -0.81106 3.451423 0.782405 71.17152 1033.515 64.75411 54.6099 55 -57.4647 8.072096 A 1.376465 15.98092 21.99718 36.85163

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 05:00:0000:00.0 A C Night Day 15.95111 25.29554 3.149208 450 0.037796 9.155905 0.010426 30 0 0 0 0 391.1759 18.464 16.50224 0.089082 0 0 78.91485 33.44146 20 80 -0.92979 3.458882 0.845133 71.68668 1040.241 65.45163 54.83017 55 -57.7456 8.098318 A 1.377572 15.95111 21.9738 36.90314

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 06:00:0000:00.0 C C Day Day 15.86727 25.17927 3.149208 450 0.038404 9.4157 0.007687 30 0 0 0 0 390.9396 19.43951 16.56105 0.077684 0 0 77.94506 33.45564 20 80 -0.98744 3.46591 0.825793 70.45346 1024.907 63.97187 53.77697 55 -57.503 8.316665 A 1.38517 15.86727 21.97887 37.50209

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 07:00:0000:00.0 C C Day Day 16.07949 25.34675 3.255517 450 0.038842 9.930536 0.004948 30 0 0 0 0 391.6671 20.21794 16.59606 0.073352 0 0 84.13683 33.4776 20 80 -0.52844 3.316182 0.729225 66.24722 961.7914 58.55682 55.02506 55 -59.2103 8.327413 A 1.372636 16.07949 22.07129 36.41266

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 08:00:0000:00.0 C C Day Day 16.10018 25.31941 3.353868 450 0.037284 9.32818 0.002212 30 0 0 0 0 391.3387 19.27567 16.58394 0.079386 0 0 83.079 33.43173 20 80 -1.00832 3.400923 0.7824 68.25611 992.3883 61.1612 54.6784 55 -58.2176 8.132347 A 1.365605 16.10018 21.98649 35.77759

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 09:00:0000:00.0 C C Day Day 16.63543 25.20783 3.156393 449.9972 0.035153 7.835159 0.001615 30 0 0 0 0 391.602 19.87782 16.53079 0.085512 0 0 81.32204 33.4341 20 80 -0.86462 3.365197 0.787939 65.86125 956.3453 58.10686 55.0043 55 -58.0194 8.286239 A 1.358704 16.63543 22.60263 35.11682

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 10:00:0000:00.0 C C Day Day 17.82828 25.59028 3.365054 449.9972 0.033023 10.9087 0.002832 30 0 0 0 0 391.3729 20.31041 16.52647 0.091637 0 0 84.72182 33.42682 20 80 -0.8858 3.311656 0.787939 68.03972 986.7322 60.67318 54.89792 55 -61.6828 8.769666 A 1.366035 17.82828 24.35405 35.82954

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 11:00:0000:00.0 C C Day Day 17.37425 25.48743 3.370759 449.9972 0.030892 11.0798 0.004049 30 0 0 0 0 391.4137 20.66109 16.51939 0.097762 0 0 76.53568 33.37173 20 80 -0.84431 3.318985 0.787939 66.59583 966.3186 58.90609 54.92983 55 -61.6037 8.612239 A 1.380796 17.37425 23.99029 37.2728

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 12:00:0000:00.0 C C Day Day 17.31774 25.37034 3.370759 450 0.028762 10.88498 0.005267 30 0 0 0 0 391.27 20.73472 16.49415 0.103888 0 0 78.80566 33.36337 20 80 -0.93374 3.326327 0.777925 66.23431 962.7836 58.63958 55.08327 55 -61.3351 8.375626 A 1.385947 17.31774 24.00147 37.64891
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Sitewide Dataset Statistics

45 Unit Ops

8 LIMS sample points

1603 Variable Columns

10196 Observations
Sitewide Data Merging Map
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Each row represents the same material passing through the plant as it travels through each unit and sample point.

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

Low

High

Machine Learning Model

1,040 “X” Dimensions

Y variable: Final CO3

7,838 Observations

8,151,520 Data Points

Observed vs. Predicted



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

Machine Learning Predictive Modeling – Quality Parameter 1
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BF_DATETIME_DBF_UNIT_OP_ABF_EVENT_FRAME_NAME_ABF_START_TIME_DBF_SHIFT_BEG_ABF_SHIFT_END_ABF_SHIFT_TIME_BEG_ABF_SHIFT_TIME_END_ABF_PRODUCTION_RATE_IBF_BELTFILTER_DRIVE_AMPS_AVG_IBF_BELTFILTER_DRIVE_POWER_AVG_IBF_BELTFILTER_DRIVE_SI_AVG_IBF_BELTFILTER_CKTKLVL_AVG_IBF_BELTFILTER_FDZNLVL_AVG_IBF_BELTFILTER_WSZNLVL_AVG_IBF_BELTFILTER_DRIVE_SIPCT_AVG_IBF_CLOUDYSPRAYWASHWPMP_AMPS_AVG_IBF_CLOUDYSPRAYWASHWPMP_POWER_AVG_IBF_CLOUDYSPRAYWASHWPMP_SI_AVG_IBF_CLOUDYSPRAYWASHWPMP_SIPCT_AVG_IBF_CW_RECIRC_PI_AVG_IBF_CW_RECIRC_TI_AVG_IBF_CW_RETURNPMP1_AMPS_AVG_IBF_CW_RETURNPMP1_POWER_AVG_IBF_CW_RETURNPMP2_AMPS_AVG_IBF_CW_RETURNPMP2_POWER_AVG_IBF_CW_RETURNTK_LI_AVG_IBF_CW_SUPPLY_FI_AVG_IBF_CYCLONE_INPIC_CO_AVG_IBF_CYCLONE_INPIC_CO2_AVG_IBF_CYCLONE_INPIC_PV_AVG_IBF_FILTRATE_DISCHPMP_AMPS_AVG_IBF_FILTRATE_DISCHPMP_POWER_AVG_IBF_FILTRATE_DISCHPMP_SI_AVG_IBF_FILTRATE_DISCHPMP_SIPCT_AVG_IBF_FILTRATE_TK_LIC_CO_AVG_IBF_FILTRATE_TK_LIC_PV_AVG_IBF_FILTRATE_TK_LIC_SP_AVG_IBF_FILTRATE_VACUUMTK_PI_AVG_IBF_LEACHSLURRY_FDPMP_AMPS_AVG_IBF_LEACHSLURRY_FDPMP_BEG_ABF_LEACHSLURRY_FDPMP_DENSITY_AVG_IBF_LEACHSLURRY_FDPMP_FI_AVG_IBF_LEACHSLURRY_FDPMP_MASSFLOW_AVG_IBF_LEACHSLURRY_FDPMP_PCTSOLIDS_AVG_I

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 00:00:00A A Night Night 15.31322 26.33236 3.563491 449.9914 0.02738 12.3383 0.019759 30 0 0 0 0 390.1828 19.60374 16.5572 0.204708 0 0 84.15695 33.95994 20 80 -0.86548 3.310511 0.629352 65.06917 944.0433 56.97776 55.00237 55 -60.626 8.154482 A 1.370769 15.31322 20.99089 36.33762

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 01:00:0000:00.0 A A Night Night 15.35757 26.3331 3.563491 449.9972 0.028246 13.22919 0.021579 30 0 0 0 0 389.8162 19.63025 16.5507 0.148008 0 0 78.27955 33.93856 20 80 -0.87389 3.342463 0.629352 65 944.7453 57.01999 54.97903 55 -60.5889 8.26442 A 1.36687 15.35757 20.9918 35.96057

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 02:00:0000:00.0 A A Night Night 15.34756 26.3919 3.563491 449.9975 0.02914 12.96495 0.020582 30 0 0 0 0 389.9618 19.57608 16.54757 0.14876 0 0 83.8629 33.96471 20 80 -0.8823 3.374414 0.629352 65 945.8014 57.1229 54.97175 55 -61.2631 8.146521 A 1.366297 15.34756 20.96933 35.85768

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 03:00:0000:00.0 A A Night Night 15.3747 26.27371 3.563491 449.9919 0.030034 12.7997 0.017235 30 0 0 0 0 389.8687 19.20369 16.57133 0.161918 0 0 83.77966 33.92142 20 80 -0.8907 3.429032 0.779174 67.1507 976.36 59.83262 54.30324 55 -60.3322 7.918858 A 1.372884 15.3747 21.10768 36.47972

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 04:00:0000:00.0 A A Night Night 15.66816 26.2398 3.563491 449.9972 0.030928 13.0206 0.013887 30 0 0 0 0 389.8108 19.06469 16.60032 0.175076 0 0 79.1151 33.96313 20 80 -0.89911 3.279342 0.799198 65.78514 954.6183 57.90843 55.04948 55 -59.9491 8.08086 A 1.371103 15.66816 21.48266 36.2914

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 05:00:0000:00.0 A B Night Day 15.68155 26.1049 3.537752 449.9972 0.031822 12.59099 0.010539 30 0 0 0 0 390.1464 19.27236 16.56965 0.188235 0 0 79.53163 33.89322 20 80 -0.90752 3.29225 0.799198 65.82833 953.6639 57.80526 54.96104 55 -59.3186 8.002915 A 1.369533 15.68155 21.4764 36.22376

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 06:00:0000:00.0 B B Day Day 15.68055 26.09939 3.348503 450.0028 0.032716 12.26393 0.007191 30 0 0 0 0 390.3155 19.49032 16.56333 0.200745 0 0 84.61786 33.89434 20 80 -0.91593 3.305158 0.799198 65.96111 953.2903 57.7518 54.95544 55 -59.1681 8.434136 A 1.371398 15.68055 21.50427 36.27095

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 07:00:0000:00.0 B B Day Day 15.58494 26.21661 3.481916 449.9972 0.03361 11.90992 0.003843 30 0 0 0 0 390.2192 19.46003 16.5588 0.192588 0 0 81.33133 33.86068 20 80 -0.67788 3.409575 0.788177 69.20116 1002.732 62.17371 55.34268 55 -59.4941 8.143876 A 1.378705 15.58494 21.48703 37.00784

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 08:00:0000:00.0 B B Day Day 15.58182 26.11684 3.486673 450.0028 0.032258 13.1869 4.96E-04 30 0 0 0 0 390.7449 19.86496 16.55046 0.194077 0 0 80.06011 33.86693 20 80 -0.89249 3.502548 0.840233 72.59897 1054.362 66.56184 54.48314 55 -58.9551 8.005714 A 1.378577 15.58182 21.48074 37.0752

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 09:00:0000:00.0 B B Day Day 15.6061 26.03729 3.36754 449.9917 0.024186 12.38759 -0.00273 30 0 0 0 0 391.4444 20.06693 16.53811 0.177747 0 0 80.38445 33.84698 20 80 -0.96595 3.323272 0.714022 65.11986 947.6259 57.2829 53.76735 55 -58.2597 8.003524 A 1.375838 15.6061 21.47147 36.82561

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 10:00:0000:00.0 B B Day Day 15.63345 25.94886 3.36754 449.9972 0.015664 11.62605 -0.00233 30 0 0 0 0 390.6973 20.20928 16.53391 0.184967 0 0 83.36877 33.81099 20 80 -0.89746 3.302699 0.695076 65.43639 950.8392 57.58355 55.03463 55 -57.5304 8.263757 A 1.374522 15.63345 21.48852 36.59552

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 11:00:0000:00.0 B B Day Day 15.63528 25.85064 3.36754 450 0.007142 10.0398 -2.41E-04 30 0 0 0 0 390.7159 20.45196 16.52978 0.192187 0 0 86.80274 33.83136 20 80 -0.7346 3.398759 0.759072 67.42555 981.1642 60.22474 54.34275 55 -56.5735 8.106703 A 1.375917 15.63528 21.51285 36.76893

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 12:00:0000:00.0 B B Day Day 15.66636 25.55799 3.36754 450 -0.00138 10.04478 0.001846 30 0 0 0 0 391.4399 20.45703 16.55571 0.199407 0 0 88.56007 33.82386 20 80 -0.75402 3.293761 0.729194 65.39333 948.2256 57.37094 55.02362 55 -55.4599 7.997003 A 1.371663 15.66636 21.48897 36.39323

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 13:00:0000:00.0 B B Day Day 15.67754 25.59921 3.36754 450 -0.0099 9.945353 0.003932 30 0 0 0 0 390.9588 20.07558 16.57905 0.199979 0 0 84.15601 33.84589 20 80 -0.60649 3.308011 0.729194 65.50027 949.678 57.45025 54.96796 55 -56.0954 8.071118 A 1.371373 15.67754 21.49976 36.39323

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 14:00:0000:00.0 B B Day Day 15.65481 25.52224 3.316694 449.9969 -0.01842 9.869372 0.006018 30 0 0 0 0 391.4576 19.27963 16.60222 0.174968 0 0 77.95671 33.80914 20 80 -0.71367 3.322261 0.729194 65.45556 950.2922 57.51808 54.98381 55 -56.0443 8.033635 A 1.372383 15.65481 21.4844 36.41022

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 15:00:0000:00.0 B B Day Day 15.60858 25.49652 3.374679 450 -0.02694 10.30801 0.008104 30 0 0 0 0 390.9542 19.29473 16.58413 0.170059 0 0 87.37888 33.8091 20 80 -0.83811 3.415005 0.769731 67.37458 977.8419 59.93772 54.31979 55 -56.2452 8.034025 A 1.377717 15.60858 21.50421 36.92894

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 16:00:0000:00.0 B B Day Day 15.58672 25.66354 3.374679 449.9972 -0.02971 11.33176 0.01019 30 0 0 0 0 390.1195 19.26339 16.54871 0.169701 0 0 89.05133 33.7731 20 80 -0.99769 3.317314 0.733159 64.44917 936.2744 56.32693 54.87979 55 -57.0066 8.055152 A 1.379817 15.58672 21.50682 37.11453

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 17:00:0000:00.0 B A Day Night 15.57915 25.8094 3.374679 450.0028 -0.02272 11.42206 0.012243 30 0 0 0 0 390.0054 18.91003 16.50263 0.169344 0 0 90.24329 33.76942 20 80 -0.87678 3.361603 0.733159 64.94695 941.2297 56.71533 54.97216 55 -57.9649 8.113949 A 1.379326 15.57915 21.48873 37.11453

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 18:00:0000:00.0 A A Night Night 15.58137 25.82887 3.374679 450 -0.01557 11.42272 0.01331 30 0 0 0 0 389.967 18.34214 16.51355 0.176602 0 0 89.51714 33.77739 20 80 -0.65805 3.414869 0.763305 67.32736 978.6625 60.01838 54.35681 55 -57.8932 8.334682 A 1.380671 15.58137 21.51275 37.15846

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 19:00:0000:00.0 A A Night Night 15.49747 25.82562 3.374679 450 -0.00841 11.52561 0.013918 30 0 0 0 0 390.0137 20.00163 16.55567 0.151764 0 0 79.65741 33.78959 20 80 -0.67971 3.292848 0.694215 65.43847 948.9517 57.39932 55.02759 55 -57.6192 8.621061 A 1.387322 15.49747 21.49998 37.7875

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 20:00:0000:00.0 A A Night Night 15.43973 25.82022 3.374679 449.9972 -0.00126 10.56877 0.014527 30 0 0 0 0 390.1097 21.14643 16.57526 0.175384 0 0 84.04668 33.80082 20 80 -0.72566 3.332403 0.694215 64.94139 939.3481 56.58429 54.96791 55 -57.6876 8.356791 A 1.393285 15.43973 21.51194 38.3258

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 21:00:0000:00.0 A A Night Night 15.44213 25.78129 3.374679 450 0.005892 10.32316 0.015136 30 0 0 0 0 390.2532 21.01401 16.60927 0.182402 0 0 79.43617 33.76638 20 80 -0.77133 3.371958 0.694215 64.98889 939.7933 56.58582 54.96677 55 -57.2437 8.345386 A 1.391427 15.44213 21.4866 38.30806

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-09-30 22:00:0000:00.0 A A Night Night 15.40347 25.69442 3.325055 450 0.013045 11.33952 0.015744 30 0 0 0 0 390.3263 21.00373 16.56485 0.186165 0 0 87.27774 33.612 20 80 -0.80109 3.383254 0.721857 66.36819 966.9255 59.04998 53.58374 55 -56.7894 8.417252 A 1.394228 15.40347 21.47595 38.40926

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 00:00:00A A Night Night 15.45533 25.7242 3.461726 449.9939 0.024724 12.67001 0.016962 30 0 0 0 0 391.6885 21.14982 16.54024 0.184865 0 0 82.61339 33.66482 20 80 -0.83623 3.347405 0.675822 64.07291 933.4739 56.05781 54.95899 55 -56.6942 8.182807 A 1.390933 15.45533 21.49733 38.14587

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 01:00:0000:00.0 A A Night Night 15.46966 25.60073 3.31916 450 0.024797 12.01162 0.017483 30 0 0 0 0 391.8495 21.4154 16.55479 0.210184 0 0 79.50697 33.70346 20 80 -0.78542 3.415358 0.726001 66.77861 971.4822 59.41199 54.04289 55 -55.8243 8.23912 A 1.388942 15.46966 21.48646 37.98524

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 02:00:0000:00.0 A A Night Night 15.43518 25.52571 3.257574 449.9969 0.024797 11.06261 0.017109 30 0 0 0 0 391.4586 21.57615 16.52984 0.180573 0 0 83.76697 33.66129 20 80 -0.71684 3.262145 0.679925 64.31667 934.4803 56.17947 54.93711 55 -55.2804 8.238652 A 1.391905 15.43518 21.4843 38.17363

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 03:00:0000:00.0 A A Night Night 15.37293 25.60479 3.257574 449.9972 0.024797 12.53153 0.016501 30 0 0 0 0 391.0677 21.10779 16.52339 0.14372 0 0 80.75848 33.65995 20 80 -0.86325 3.270418 0.679925 64.42514 934.4686 56.14244 54.9689 55 -55.5569 8.279861 A 1.398793 15.37293 21.50355 38.87812

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 04:00:0000:00.0 A A Night Night 15.43441 25.44002 3.257574 449.9944 0.024797 12.29013 0.015892 30 0 0 0 0 390.7562 21.78465 16.52774 0.167436 0 0 84.88625 33.68483 20 80 -0.92799 3.27869 0.679925 64.60314 936.0447 56.26321 54.96145 55 -54.6309 8.101025 A 1.392459 15.43441 21.49178 38.30279

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 05:00:0000:00.0 A B Night Day 15.4659 25.30416 3.257574 449.9944 0.024797 11.77663 0.015283 30 0 0 0 0 390.8695 21.45532 16.52912 0.228013 0 0 85.08347 33.66532 20 80 -0.94828 3.350805 0.727543 66.96686 971.1255 59.31815 54.9845 55 -53.4297 8.091035 A 1.390016 15.4659 21.49785 38.02845

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 06:00:0000:00.0 B B Day Day 15.45036 25.12563 3.257574 449.9944 0.024797 10.91742 0.014675 30 0 0 0 0 390.7539 20.97792 16.56026 0.215333 0 0 79.92963 33.59523 20 80 -0.96296 3.285485 0.724105 63.38319 924.1711 55.33031 53.7592 55 -52.1811 8.257231 A 1.390841 15.45036 21.48899 38.0989

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 07:00:0000:00.0 B B Day Day 15.35157 25.0657 3.257574 450 0.024796 10.68238 0.014066 30 0 0 0 0 390.9655 21.24445 16.57121 0.20396 0 0 86.92865 33.64232 20 80 -0.94134 3.306658 0.724105 63.82264 925.6503 55.43176 54.94184 55 -51.7514 8.690211 A 1.399965 15.35157 21.49166 38.91948

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 08:00:0000:00.0 B B Day Day 15.33533 25.05822 3.05093 450 0.022459 11.13769 0.013457 30 0 0 0 0 390.6306 21.55686 16.56318 0.246151 0 0 84.11778 33.69009 20 80 -0.91304 3.340152 0.724105 63.92486 924.1306 55.26595 54.97757 55 -51.7025 8.31294 A 1.402511 15.33533 21.50797 39.19095

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 09:00:0000:00.0 B B Day Day 15.3541 25.14363 3.154843 450 0.017988 10.93163 0.012216 30 0 0 0 0 391.3398 21.85552 16.62245 0.194295 0 0 95.23979 33.74513 20 80 -0.86552 3.373646 0.724105 63.96125 925.3292 55.32858 54.95265 55 -52.6539 8.577168 A 1.401976 15.3541 21.52608 39.19095

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 10:00:0000:00.0 B B Day Day 15.31104 25.10203 3.184991 449.9972 0.013518 10.31345 0.007789 30 0 0 0 0 390.5937 22.13397 16.61751 0.114241 0 0 94.11061 33.72598 20 80 -0.80513 3.451615 0.792275 69.68819 1010.789 62.79069 54.6161 55 -52.0761 8.497855 A 1.402562 15.31104 21.47468 39.19095

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 11:00:0000:00.0 B B Day Day 15.33486 25.41438 3.209241 450 0.009047 10.4388 0.00292 30 0 0 0 0 389.9433 22.18983 16.56178 0.09755 0 0 96.87698 33.69083 20 80 -0.62883 3.452958 0.762223 70.4093 1022.054 63.88776 54.76291 55 -53.7529 8.358053 A 1.401832 15.33486 21.4969 39.15405

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 12:00:0000:00.0 B B Day Day 15.38912 25.90917 3.456284 450 0.004577 12.90331 -0.00195 30 0 0 0 0 390.8977 23.08316 16.52601 0.084957 0 0 96.81309 33.69802 20 80 -0.95829 3.354804 0.742932 65.65875 957.1395 58.09085 53.5521 55 -57.1888 8.215397 A 1.396708 15.38912 21.49411 38.70009

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 13:00:0000:00.0 B B Day Day 15.49787 25.74426 3.316355 449.9972 1.06E-04 11.08742 -0.00682 30 0 0 0 0 391.1247 22.48879 16.60629 0.072364 0 0 92.73775 33.66966 20 80 -0.56762 3.329633 0.702533 64.92236 942.1578 56.81417 54.97585 55 -56.3591 8.353095 A 1.385175 15.49787 21.46726 37.63436

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 14:00:0000:00.0 B B Day Day 15.58818 25.7724 3.304696 450 -0.00436 12.3831 -0.01169 30 0 0 0 0 390.3417 22.85268 16.58659 0.059771 0 0 83.29433 33.6373 20 80 -0.86213 3.380247 0.712521 66.60537 964.8583 58.86987 55.41133 55 -56.5152 8.362703 A 1.378864 15.58818 21.49398 37.0667

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 15:00:0000:00.0 B B Day Day 15.57278 25.73534 3.304696 449.9972 -0.00883 11.63994 -0.01656 30 0 0 0 0 390.292 22.73724 16.60074 0.047178 0 0 94.19329 33.70509 20 80 -0.5813 3.375941 0.717973 65.60533 955.0028 57.89251 53.79223 55 -56.0695 8.3571 A 1.380222 15.57278 21.49389 37.15696

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 16:00:0000:00.0 B B Day Day 15.54264 25.76776 3.304696 449.9972 -0.00794 12.50511 -0.02143 30 0 0 0 0 391.1309 23.041 16.60518 0.034585 0 0 92.19536 33.65857 20 80 -0.99435 3.398853 0.76895 67.24486 977.9056 59.98512 54.36124 55 -56.8039 8.292204 A 1.383932 15.54264 21.50996 37.46891

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 17:00:0000:00.0 B A Day Night 15.54643 25.68489 3.304696 450 -0.00216 11.16433 -0.02353 30 0 0 0 0 390.3952 23.04769 16.58845 0.021992 0 0 96.70369 33.58199 20 80 -0.59521 3.297709 0.741174 65.44292 949.5256 57.43519 54.95709 55 -57.1534 8.077539 A 1.383585 15.54643 21.50981 37.49857

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 18:00:0000:00.0 A A Night Night 15.54971 25.60452 3.304696 449.9972 0.003622 11.86001 -0.01791 30 0 0 0 0 390.6988 22.92825 16.57546 0.022037 0 0 89.08602 33.62243 20 80 -0.73498 3.344016 0.741174 65.43889 949.4378 57.45336 54.99109 55 -57.0538 8.15677 A 1.383629 15.54971 21.51503 37.49857

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 19:00:0000:00.0 A A Night Night 15.53058 25.52759 3.304696 450 0.009404 11.89784 -0.01182 30 0 0 0 0 391.0356 23.30136 16.60744 0.051441 0 0 91.68864 33.65118 20 80 -0.7567 3.390322 0.741174 65.13597 948.1972 57.3378 54.97847 55 -56.5861 8.229309 A 1.382487 15.53058 21.47082 37.42571

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 20:00:0000:00.0 A A Night Night 15.78901 25.36012 3.302735 450.0028 0.015186 11.34672 -0.00573 30 0 0 0 0 390.4626 23.28405 16.6007 0.082037 0 0 96.73759 33.65964 20 80 -0.7091 3.449383 0.774906 67.23792 977.2075 59.9077 54.63086 55 -56.5594 8.160557 A 1.360302 15.78901 21.47782 35.20251

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 21:00:0000:00.0 A A Night Night 15.87928 25.54672 3.260287 449.9972 0.020968 10.79496 3.55E-04 30 0 0 0 0 391.1002 23.0399 16.61458 0.112633 0 0 91.67738 33.688 20 80 -0.51078 3.355057 0.736578 66.16903 960.5442 58.41254 54.98856 55 -58.0581 8.308559 A 1.365546 15.87928 21.68389 35.69393

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-01 22:00:0000:00.0 A A Night Night 16.08991 25.47177 3.260287 450 0.02675 11.74328 0.006442 30 0 0 0 0 391.6563 22.96582 16.61611 0.143229 0 0 86.19349 33.6449 20 80 -0.53822 3.368313 0.736578 66.20319 960.1436 58.36515 54.95624 55 -58.1323 8.345184 A 1.366684 16.08991 21.98982 35.90584

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 00:00:00A A Night Night 16.1399 25.47011 3.260287 450 0.034753 11.03103 0.018615 30 0 0 0 0 391.268 22.13114 16.50035 0.146072 0 0 83.47137 33.61493 20 80 -0.78305 3.387886 0.764796 68.38347 993.6039 61.31156 54.69425 55 -58.4506 8.023935 A 1.362555 16.1399 21.9915 35.4513

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 01:00:0000:00.0 A A Night Night 16.08043 25.38859 3.260287 450 0.035361 10.72485 0.021315 30 0 0 0 0 391.9118 21.29875 16.49022 0.134674 0 0 75.68058 33.58437 20 80 -0.8216 3.283916 0.705894 66.25486 960.4442 58.40654 54.937 55 -58.6029 8.195975 A 1.366149 16.08043 21.96826 35.88597

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 02:00:0000:00.0 A A Night Night 15.95335 25.41941 3.260287 450 0.03597 11.62187 0.018643 30 0 0 0 0 391.9079 20.31939 16.61525 0.123276 0 0 86.90366 33.5207 20 80 -0.85942 3.295475 0.705894 65.81292 955.1125 57.91952 54.92217 55 -58.9813 8.085501 A 1.378625 15.95335 21.99369 37.08922

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 03:00:0000:00.0 A A Night Night 15.89604 25.31729 3.260287 450 0.036579 10.89474 0.015904 30 0 0 0 0 391.6182 19.52877 16.58076 0.111878 0 0 75.20283 33.49501 20 80 -0.77517 3.307034 0.705894 65.29736 949.1447 57.42417 54.96637 55 -58.3868 8.09371 A 1.384025 15.89604 22.00052 37.50913

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 04:00:0000:00.0 A A Night Night 15.98092 25.17788 3.242915 450 0.037187 7.991176 0.013165 30 0 0 0 0 391.1702 18.84692 16.53316 0.10048 0 0 76.05724 33.48473 20 80 -0.81106 3.451423 0.782405 71.17152 1033.515 64.75411 54.6099 55 -57.4647 8.072096 A 1.376465 15.98092 21.99718 36.85163

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 05:00:0000:00.0 A C Night Day 15.95111 25.29554 3.149208 450 0.037796 9.155905 0.010426 30 0 0 0 0 391.1759 18.464 16.50224 0.089082 0 0 78.91485 33.44146 20 80 -0.92979 3.458882 0.845133 71.68668 1040.241 65.45163 54.83017 55 -57.7456 8.098318 A 1.377572 15.95111 21.9738 36.90314

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 06:00:0000:00.0 C C Day Day 15.86727 25.17927 3.149208 450 0.038404 9.4157 0.007687 30 0 0 0 0 390.9396 19.43951 16.56105 0.077684 0 0 77.94506 33.45564 20 80 -0.98744 3.46591 0.825793 70.45346 1024.907 63.97187 53.77697 55 -57.503 8.316665 A 1.38517 15.86727 21.97887 37.50209

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 07:00:0000:00.0 C C Day Day 16.07949 25.34675 3.255517 450 0.038842 9.930536 0.004948 30 0 0 0 0 391.6671 20.21794 16.59606 0.073352 0 0 84.13683 33.4776 20 80 -0.52844 3.316182 0.729225 66.24722 961.7914 58.55682 55.02506 55 -59.2103 8.327413 A 1.372636 16.07949 22.07129 36.41266

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 08:00:0000:00.0 C C Day Day 16.10018 25.31941 3.353868 450 0.037284 9.32818 0.002212 30 0 0 0 0 391.3387 19.27567 16.58394 0.079386 0 0 83.079 33.43173 20 80 -1.00832 3.400923 0.7824 68.25611 992.3883 61.1612 54.6784 55 -58.2176 8.132347 A 1.365605 16.10018 21.98649 35.77759

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 09:00:0000:00.0 C C Day Day 16.63543 25.20783 3.156393 449.9972 0.035153 7.835159 0.001615 30 0 0 0 0 391.602 19.87782 16.53079 0.085512 0 0 81.32204 33.4341 20 80 -0.86462 3.365197 0.787939 65.86125 956.3453 58.10686 55.0043 55 -58.0194 8.286239 A 1.358704 16.63543 22.60263 35.11682

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 10:00:0000:00.0 C C Day Day 17.82828 25.59028 3.365054 449.9972 0.033023 10.9087 0.002832 30 0 0 0 0 391.3729 20.31041 16.52647 0.091637 0 0 84.72182 33.42682 20 80 -0.8858 3.311656 0.787939 68.03972 986.7322 60.67318 54.89792 55 -61.6828 8.769666 A 1.366035 17.82828 24.35405 35.82954

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 11:00:0000:00.0 C C Day Day 17.37425 25.48743 3.370759 449.9972 0.030892 11.0798 0.004049 30 0 0 0 0 391.4137 20.66109 16.51939 0.097762 0 0 76.53568 33.37173 20 80 -0.84431 3.318985 0.787939 66.59583 966.3186 58.90609 54.92983 55 -61.6037 8.612239 A 1.380796 17.37425 23.99029 37.2728

00:00.0 Belt Filter 2181 FL00106. Belt Filter 2181 FL001-Running-2023-10-02 12:00:0000:00.0 C C Day Day 17.31774 25.37034 3.370759 450 0.028762 10.88498 0.005267 30 0 0 0 0 391.27 20.73472 16.49415 0.103888 0 0 78.80566 33.36337 20 80 -0.93374 3.326327 0.777925 66.23431 962.7836 58.63958 55.08327 55 -61.3351 8.375626 A 1.385947 17.31774 24.00147 37.64891
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Sitewide Dataset Statistics

45 Unit Ops

8 LIMS sample points

1603 Variable Columns

10196 Observations
Sitewide Data Merging Map
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Each row represents the same material passing through the plant as it travels through each unit and sample point.

*Above dataset is for demonstration purposes only – complete dataset is too large

PIAF Dataset

LIMS Dataset
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Machine Learning Predictive Modeling – Quality Parameter 2

Low

High

Machine Learning Model

1,040 “X” Dimensions

Y variable: Final Zinc

8,190 Observations

8,517,600 Data Points

Observed vs. Predicted



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

Machine Learning Predictive Modeling – Final Prod Zinc



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

Modern Machine Learning for Time Series – XGBoost
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Modern Machine Learning for Time Series – XGBoost
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XGBoost Optimization – SHAP & Partial Dependency



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

Optimization – NSGA II Genetic Algorithms
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Reason #7
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Success 

Doesn’t End at 

Launch
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Implementation Roadmap

Sprints
Prework & 

Training

3 Months3 Months

Discovery

& Installation

3 Months

Operation AI

1 Month

Discovery

•Resources

•Data Quality

•Infrastructure

Hardware

•Servers

•IT Security

Enterprise Software

•PI System

•NWA 

•SIMCA

Prework

•Business Case

•PI System AF Hierarchy

•Process Flow Diagrams

•P&IDs

Training

•PI System

•NWA 

•SIMCA

Organize Process Data

•PI System Asset 

Framework

Custom Process Analytics

•PI System Analytics

•PI System Event Frames

Automated Datasets

•NWA Datasets

•SQL

Actionboard Configuration

• Real-Time SPC & SQC

3 - 6 Months

Process 

Optimization 

Academy & Go Live

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 AI 

tools to drive site 

Improvements

• Priorities set by site 

Leadership

• Continuous Improvement

Actionboards

• Continuous Improvement 

in the Control Room

• Bringing Actionable 

Analytics to the Shop 

Floor
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Reason #8
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If You Build it, 

They Won’t 

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

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

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

Leadership & Vision

Digital Skills & Training

Collaboration & 

Communication

Cybersecurity

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

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

Data-Driven 

Decision-Making

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

Customer-Centricity

Adopting a design thinking approach 
and continuously seeking feedback 
from customers

Agile Methodologies

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

Process

Technology

People
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P R O P R I E T A R Y  I N F O R M A T I O N  –  A L L  R I G H T S  R E S E R V E D .

ADKAR Change Management

A D K A R
Awareness Desire Knowledge Action Reinforcement

Pre-contemplation Contemplation Preparation Action Maintenance
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Reason #9
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Culture Eats 

Strategy for 

Breakfast
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Magnolia, AR, USA

Bayport, TX, USA

LaNegra, Chile

Amsterdam, Netherlands

Xinyu, China

Kemerton, Australia



Reason #10
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AI is a 

Teammate, not 

the Terminator
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Statistics

Machine 

Learning

AI
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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



Challenge

Results

Solution

Albemarle creates 25Million Event Frames, with 
estimated improvements >$150 million annually

CHEMICALS & MINING|  AMERICAS

• 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

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

• Created Albemarle Intelligence Program, merging the experience and skillset from all 
of our manufacturing employees, with world-class technology

• >$150 million in estimated annual improvements

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

Manufacturing AI & Advanced Analytics Manager

Albemarle

jonathan.alexander@albemarle.com
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