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ﬁ@j’z_mgt'e Typical challenges in production

* Challenges:

e Data availability: Only 1-5% of data in productions is actively used.
Varians: Large fluctuations in capacity and quality can be expensive and difficult to
manage.

* Maintenance: Unexpected breakdowns and inadequate prediction models create
bottlenecks and increase costs.
Solutions: Implementation of data quality management and advanced models for
predictive maintenance.

Solution is the use of cloud-based systems for data analysis and contextualization

www.au2mate.com
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PROCESS AUTOMATION PARTNER

KEY FEATURES

9 Pruw vt Py i e b

EASY TO USE AND LIGHTNING-
FAST TREND TOOL ACCESSIBLE
TO ALL

Discover and analyze
patterns, trends and
correlations in multivariable

time series data.

www.au2mate.com

BUILD AND USE MACHINE
LEARNING MODELS TO
IDENTIFY ANOMALIES

Detect where anything is
deviating from the expected
behavior, leveraging Anomaly

detection models.

BUILD MACHINE LEARNING
MODELS TO FORECAST THE
FUTURE

Predict what has not
happened yet and let you
make adjustments before it
to late, leveraging Forecast

models.

INSTANT ADVANCED
ANALYTICS AND
VISUALIZATIONS

Data Explorer is a powerful
set of analytics that enable
deep insight into both what is
happening in your processes
and why it is happening.




Building:Al Models with
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AU 2__mate USE CASE #1 — Optimize Capacity While Maintaining Quality

PROCESS AUTOMATION PARTNER

Increase capacity without reducing quality

By identifying what you should change

Artificial Intelligence
Quality analysis Root-cause analysis and

causality (Desired outcome vs undesired

outcome) “Golden batch”

www.au2mate.com



Au2 mate

CASE #1 VARIABLE CAPACITY AND QUALITY
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ON PARTNER

Show Only 85% and Above Capacity
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Admzmate Increase Capacity by 20% While Maintaining Quality

PROCESS AUTOMATION PARTNER
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AuZmate  NEW MODULE PRO OPTIMA

How much can be explained

Contribution (%)
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AuZzmate  CASE #2 FROM TINE

PROCESS AUTOMATION PARTNER

TINE Jeeren

The 1argest_,déi/f'y in Norway

Started production in 2014
40 000 tags streaming data continously
Over 200 million rows of data every day

www.au2mate.com




AuZmate  USE CASE #2 SPRAY TOWER

Correct protein content
And less variation...

Artificial Intelligence - Forecast
Estimate and predict protein content before you can measure it

www.au2mate.com



Au2mate MORE CONTROL & LESS VARIATION

S AUT ION PARTNER
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PREDICT PROTEIN CONTENT 30 MINUTES BEFORE

Au2mate \EAGURED

ION PARTNER

View model data in trend

ID: MASZMVYWBJ8

Type: Forecast, 1 hour

Created By: Gunn Marit Solli

Training period: 01 Jun 2020 - 29 Nov 2020

State: Active Delete model
Created: 11 Jun 2021, 09:39 (4 months ago)

Error score: 0.0241 @
R-squared: 0.861 @
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PREDICT PROTEIN CONTENT 30 MINUTES BEFORE

AuZmate  NAEAGURED

PRC S AUTOMATION PARTNER

View model data in trend
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Afjnzmats INTEGRATE TO OPERATOR LEVEL

PROCESS AUTOMATION PARTA
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A—Ejnzmat INTEGRATE TO OPERATOR LEVEL

PROCESS AUTOMATION PARTNER
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Typical issues part 1 of 2

1. We often keep a little too much distance from the limit values for our products to be on the safe side,
and our productions have a lot of variance. Unfortunately, this means that it costs us a lot of money to
be so careful.

2. We have a lot of data at our disposal, but often it happens that we cannot use it effectively. Either it
requires too much processing power, or we lack access to the right data when we need it.

3. We find that there can be deviations in the quality of production. It takes us a long time to find the
causes, and sometimes we don't find them at all, which can be quite frustrating.

4. It also happens that we see large fluctuations in our capacity at times. It is time-consuming and complex
to find out what causes it, and of course it affects production.

5. There s a clear feeling that we could save a lot of energy, but with the current systems we cannot create
the overview needed to find the obvious focus areas.



Typical issues part 2 of 2

6.

When there are changes in processes, we cannot always react quickly enough. This means that we
sometimes lose both efficiency and output.

We also have challenges with maintenance. Often, machines come to a standstill because we can't
predict when components will start to fail. Unfortunately, this results in some unnecessary production
stoppages.

Something similar happens with our filters, where we detect clogs too late. This creates bottlenecks and
slows down production.

When we look at monitoring pumps and bearings, this is also a problem. It often turns out that we only
discover the damage when it has already been done, and we would like to change that.
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auzmate  Unlock the Value of Al in Dairy Processing

Key Takeaways: Why Al in Dairy Processing?

e Optimized Production — Reduce variations and improve efficiency

* Predictive Maintenance — Minimize downtime and unexpected failures

* Quality Assurance — Maintain high product consistency with Al-driven insights
e Data-Driven Decisions — Turn raw data into actionable intelligence

. ROI: 3X - 10X your investment in the first implementation!
* Faster decision-making
* Reduced waste & improved yield
* Scalable automation for long-term impact

www.au2mate.com



Au2mate  Let’s Stay Connected!

* Any Questions?
* Let’s stay connected!

e Scan the QR code to connect
with me on LinkedIn, where |
regularly share insights on Al
and MES, with a special focus on
the dairy industry.

* Your feedback is highly valued—
don’t hesitate to reach out!

www.au2mate.com

Erik Sendergaard
Divisional Director Sales —
Production IT/OT

Mobile: +45 29223064
e-mail: eso@au2mate.dk
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KALYPSO

A ROCKWELL AUTOMATION BUSINESS >

Chris Barnes

Sr. Manager, Data & Al Consulting
Kalypso, a Rockwell Automation Business
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Al INITIATIVES FOR CPG

High-Value Use Cases Delivering Quality & Capacity Improvements

Model
Predictive
Control

Minimize process
variability and
optimize
outcomes using
online process
models and ML.

Case Study:

Standardizing
processin milk

powder industry reductionin
realized 60% reduced giveaway using soft
protein variability sensors &
and 10% production feedforward control.
uplift with MPC,
netting >S1IM p.a.

Automation KALYPSO

Perfect
Fill

Minimize
giveaway and
rework by using Al
feedforward to
reduce process
variability.

Case Study:

Filling operation
running at 0.2
seconds per dose
realized a 52%

Golden
Batch

|dentify an ideal
output and
optimize the
manufacturing
process to
replicate
conditions that
produce it.

Case Study:

Allearned the perfect
manufacturing recipe
for tortilla
production,
combining 21 control
points, reducing

standard error by
73%.
D
H{EX
1O

Simulation
Optimization

Dynamically adapt
the operating plan
with Digital Twin
scenario analysis
to optimize
automation
systems.

Case Study:

Routing for afleet of
45 AMRs was
optimizedto achieve
a 13% increase in
throughput.

5>
H=
000000)

Predictive
Maintenance

Preempt asset
degradation that
causes quality,
throughput and
availability loss,
using advanced
condition sensing.

Case Study:

A filling/sealing
process avoided 3
asset failures by
using high-frequency
data from Kinetix
servo drives for early
detection of asset
wear.

(=
P

I
]

CONFIDENTIAL — Unauthorized use and disclosure prohibited — Copyright © 2024 Kalypso: A Rockwell Automation Business

Vision
Inspection

Automate and
improve the
accuracy of visual
inspections with
integrated
camera systems.

Case Study:

100% inspection rate
was achieved with an
automated vision
system to detect 4
types of defects,
freeinghuman
inspectors for other
value-add tasks.

Automation
Copilots

Augment human
decision-making
in automation
tasks with Al
copilots that
provide real-time
guidance,
analysis, and
documentation.

Case Study:

Al copilot reduced
troubleshooting time
from hours to

minutes by
automatically
analyzing equipment
alarms &
recommending &)y

resolution
procedures. I@%l
" 4



MODEL PREDICTIVE CONTROL

Al Improved Quality with a 60% reduction in product variability
(Process [}l rewus -

. . . Raw Milk Raw M”k. ' - B & yicld improvement
« Standardizationis a from Silos Composition (EV) Powder %

complex component @ Lactose Fat
balance of fat, protein, i
lactose, and moisture

1!

* Traditional control '

strategies ‘compete’ @ cream Feed s @ Powder
(increase in fat means @ cream Composition ~ Protein — -
decrease in protein) = [2631]
» System of multiple é é é é é ——
control loops Controlled Variables =
* Powder % Fat 8 I c Consistent running at
J H.Igh va rla%l“t.y I=d : « Powder % Protein g § s g low end of control limits
Iveawa ield 10SS & =Hl = | o
g y&y Manipulated Variables g s CZ, 3 2 32 Production Test Results
» Raw Milk from Silos 2| 2| & S| S R
. Lactose Feed g§x = | = |l = 60% reduced variability
c Feed | Liquids Controls | a K E | Powder Controls |i i °
+ Cream Fee — —f— i i
@ Raw Milk from Silos m l& l& @ MikFavsnF m m 10% production rate increase
Processmg'Ste.ps @ Lactose Feed m m m T;Igtz;%tein/ ﬂ m 12% energy reduction
+ Standardization @ - = @ @ @ —
» Evaporation reamree — 14% protein & fat yield increase
« Drying @ Raw Milk Composition | | m m
@ Cream Composition | | m m >$1M p.a. production uplift

Roclkowell
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* Mayonnaise filling

Al Improved Capacity with a52% reduction in giveaway

300 bottles/minute

Viscous material

Fill heads lose

accuracy over time

Strict lower limit

Inaccuracies infill level
= product giveaway

Frequent operator
adjustments to keep

near fill limit

Aviomation KALYPSO

Variable of Interest
* Dosed Weight

Manipulated Variables
» Setpoint of Weight

Controlled Variables
* Tanklevel

* Batch process data
« Temperatures

* Instrument data

Disturbance Variables (unable to measure)
* Raw material viscosity

Self-learning Al module deployed to the edge

Learned the contributing variables and

coefficients, trained on historical and real-

time streaming data
ML model predicts fill weights

Optimizer adjusts control setpoints to
minimize error(closed-loop)

Streaming '::rﬁgif(t
Input Data Weights
Prescribe

Target
Weight Control

Changes
Optimize
Control

Offset

Adjust
Process
Inputs

Measure
Results

CONFIDENTIAL — Unauthorized use and disclosure prohibited — Copyright © 2024 Kalypso: A Rockwell Automation Business

PERFECT FILL

Process/Specification Limit

Benefits

KEY PRODUCT PROPERTY PERCENT OF LIMIT

Variability under
PID control

beAl T A Y, s
V PHC DU o™

Separationbetween fill heads

with & without model running

Production Test Results

96% prediction accuracy
52% reductionin giveaway
67% elimination of underfill

0.4 second prediction window

" 4



AUTOMATION COPILOTS

Al Improves Worker Capacity & Quality with automation copilots

@ GuardianAl ®
@)oesinsioto [ Smant_Packaging System - Saved @ @ genaicoiab @ @
iTRAK 5730
Fie Eal view window [ 0D o
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» & Filling_Prog = WO B A Qi0sQ
V) o
8 H Device_Menitor ° L @ = ®
3 A Fillng = ] @ L
R o o2.capping n -
+ G _03.Sealing @ L]
» O _04 Labeling =]
O 05 Inspection " o
+ O 05 Inspecti o =] O L] O L]
+ O _06.Case_Packing
» O _07 Palletizing (] @ O @
L ®
®
Mover Activity
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| ! 1-1 4 ! !

DR W R 0 N 8 A I () U

ROREBEREEEARD |

Integrated Al Assistant allows engineers to stay focused as they design & “Ask Bradley’ Generative Al Assistant

develop the system . .
GenAlreceives the error code and can offer root cause or troubleshooting

Copilot can answer questions and provide guidance on how to perform checklist toresolve

tasks
Troubleshooting steps are directly sourced from trusted, pre-defined

Natural language prompts can generate and help edit Ladder Logic Code datastore

@Design Studio” Copilot iITRAK® Maintenance Copilot Beta

TN Rockwell K
Aulomalion ALYPSO CONFIDENTIAL — Unauthorized use and disclosure prohibited — Copyright ® 2024 Kalypso: A Rockwell Automation Business




Proven methodology for executing your Al strategy and vision

Value-Based
Implementation Roadmap

Opportunity & Enabling Technology
Value Analysis Architecture

CONTROL TOWER : Product, Materials, Pracess, Supply Chain, Quaity, Financials
Data Science enabled IT/0T Data Contextualization, Risk Analysis, Quality Metrics, Tradedff Simuiation, Scenario Planning, Reenue, Margin, COGS
4

PRIORITIZATION OF OPPORTUNITY AREA:
J— — A””"’ fools = Phasel: Strategyand Roadmap Phase 2: Proofs of Value Phase 3: Scale Impact
e
L
Oigial Twin

Higher @ @ High 5-10 weeks -12 months
Chonge contrlled Strategic Vision and strategy alignment, >
’ vecipesandvariations s s [Ty — pr ,@ roadmap prioritize and reimagine domains ‘
° Management (PLM) IR i N T pois l Business case and roadmap > l Mobilization and business case/roadmap refinement >
[)
Factory, product + platform or

Batch Performance
1 Analytics 0 - o
i enterprise agile model setup
Bl B Tima . Labo oo e ot Menancs bt
Bemand s, 0% Supply Paoing
G Agile delivery  Business [ wave Wave2 [ waves ) [ Waves )
- domains & Operational diagnostic

Additional

a : EAM/ CMMS APM/CBM/ PdX / Sus solutions defining high impact [Sotston11ve [ [ ) [ ) waves and
° g S pr—— i ’ . areas for digital in the [ sotution 2-4 mve [v2 [w ) [ )| solutions

o program

—

CAD/ CADD Formuiation

Requirements.

Chonge contrlled moteriots, recipes and varitions

Operating
model

Capability assessment Scaling and capability building within the digital and business units

SEZE oF ° il - Cootonne ) [ Iz
§_
g 3 Enterprise Data Lakehouse I'L’ygsﬂrm [DATA MODELING] [, ViSUALIZATIONS | Adoption [ Solution 1& 2 adoption and operating model transition Scale change
and scaline
o) ; I Sits Unified Nama Space . 9 [ solution 3 adoption and op model transition )| management
New tech capability building (e.g. continuous delivery, agile infra,

Modern Technology High level technology Technology i ith integrated data platfc d
technology & platforms, data asset
data d

code pipeline cloud, cyber security)

# . : Data assessment (industry + [ Architecture and operating madel )[ New data capability building (e.g. E2E governance) )
i &0 technical best Data strategy
S " . - DCS/SCADA . practices) [ patatab1 )| pataLab? ) patatans )| atatans [ Agditional dataiabs )
@ | -
Low

Foundation for value at scale
PAC/PLC/ Equipment

Lower

Harder EASE OF IMPLEMENTATION Easier

Raclkowell K
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WCMA Webinar:
Thank You! Al for Dairy Processing

. February 13, 2025
‘ Chris Barnes
' 4 Sr. Manager, Data & Al Consulting
‘ Kalypso, a Rockwell Automation Business
(p\) hris.barnes@rockwellautomation.com
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We are a world Ieadiné
and packaging solutior

food processi
S company

[ AR

Working closely with otjr customers an
suppliers, we provide s?fe innovativ

environmentally sound"products that «
day meet the needs of hundreds%; lions
160 countries’

of people in more than

Dairy Ilce cream

A

Powder Plaﬁt)»based




The food & beverage industry is changing

rapidly, with pressure to ....

[~

Lower Increase sustainability
the cost of ownership and product innovation

@

G

Digitalize
to address shortage of
skilled labor

Transition installed
legacy equipment to
modern standards

Secure food safety and
safeguard quality



£:1  Today, data in Smart Factories help us address
these challenges

Automation typically

leads to
G £} Integration
... means the seamless integration of automation and digital ; - 2 0 0/0

workflows at lowest engineering cost and start-up time
OEE improvements*

Optimization
Over the next 5 years,
Automation and digitization

will account for

Connection 2 5 %

... means that we connect value from every available data
point to targeted decision makers at the right time, with the
right context

... means eliminating operator work wherever possible, while
focusing on improved product quality and lower costs

of F&B companies’
capital spending **

* Tetra Pak comparative study, 2020
** 2022 McKinsey Global Industrial Robotics Survey LINK




How we think about delivering
Industrial Revolution 5.0

Operational

excellence =3 @ Connect
Analyze The business

o Deliver actionable insights from data
o Scalable, flexible access to connected product and equipment experts

Orchestrate The factory

o End-to-end, scalable management of manufacturing processes from
raw materials intake to product shipment

o Data orchestration across the factory

Automate Equipment

o Standardized automation with embedded expertise

SCIEGIAN o Optimized cost
robust ) ..
production o Robust and secure foundation to unlock data provision
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Stand-alone Value chain
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A strong automation foundation is a mandatory baseline

For baselining operations on the factory floor For continually optimizing performance
Increases uptime . . Traceability
Operational Repeatability

Improves workforce ... optimize based upon predictable operating envelopes
Standardization ...
utilization and minimized human error

Reduces . . .ys
human error _Cr?en;zetltlve g Reduced Varlablllty
.. allows you to drive the operational performance closer to

the required limits/boundaries/constraints
Improves Flexibility
worker safety

Saves % Reduces E) Creates a Reliable Data Source
on materials carbon footprint ... data streamed from assets in a reliable, accurate way —
all the time

Source: 10 ways automation can help food and beverage manufacturers - Orfer
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Data Orchestration: from data to actionable insights
Clean, in-context data is critical to taking the next step into analytics

Data Data Modelling, Insights
Collection and Preparation Contextualization Analytics, and Decisions
Cleansing Visualization
Quality
Scheduling
A
Asset Management
Ti Energy Management
ime .
: _ Materials Management
Transactions N— ‘
Track and Trace
Events
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Decision Science and Analytics is a team sport
The aim is to accelerate and unlock the time to value of data

Business

Business Expert

Speed driver
» Decision challenge

» Total opportunity and
business KPI's

» Domain expert

» Value quantification

Data Engineer

Speed to good data
» Data quality input
» Cold data ingestion
» ETL automation

Data Scientist

Evidence driver

» Model owner

» Empirical Value

» Sustain model
performance

» Evidence sign off

OT/IT Engineer

Scalable application
» Code development
and maintenance
» Model scalability

» Infrastructure
performance
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Used cases developed in our Al Labs
Harnessing the power of Al to drive radical improvements

Cheese & Powder Ice cream process Cleaning procedure Milk Segregation Virtual Assistant for
moisture optimization optimization optimization Issue Resolution
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Opportunity: Elevating efficiency in the vat
To achieve superior moisture levels, improving product quality & yield

)

01 > 02 04 > o7 )
Milk silo Ingredients Vat Draining Belt Salting Belt Block Forming Final Cheese
Lab measured I Packaging Lab measured

. . » Starter Type » Transfer pH » Turnover pH » Salt Amount _

Milk quality » Starter Activity » Fill Time » Mill pH » Residence Time » Moisture
> Milk Fat » Rennet Amount » Cut Speeds > pH
» Milk Protein » Cut Time » Salt%
» Milk pH » Cook Time » Flavor Profile

» Ripening Time

» Fill Temp

» Timein Vat

» Vat Number

» SetTemp

» Final Stir Speed

» Rennet Add. Time



Cheese moisture optimization

Challenge

» Achieve superior moisture levels

» Decrease pH and moisture variability
» Improve overall product quality

» Increase yield

Scalable Al: easy deployment across multiple facilities.

Proven Success Seamless Integration Tailored Implementation
Validated through clinical Minimal disruption to existing Customized Al to fit unique
trials processes production needs

» Reduction of Moisture Variability

» Increase of Average Moisture
» Reduction of pH Variability

Factory Capacity: 10 000 pounds
of cheese / hour




Formulation of high protein drinks (HPDs) Our aseptic processing unit for continuous
tends to cause higher levels of fouling Ultra High Temperature (UHT) processing
of premium quality, aseptic products



Processing cleaning procedure optimization

Challenge

» Unplanned production halts

» Risk of contamination

Al-Driven CIP Recommendations
Our algorithm analyzes UHT and production data to predict the optimal timing for CIP,
reducing unnecessary downtime and improving sustainability

$1.3M revenue increase

Realized Value year/factory
Increased Production Time Reduced Contamination Risk Calculated for an average customer
Extend machine runtime by 0.5 to 2 Ensures timely cleaning, maintaining with 3 machines per factory

hours per cycle product quality and reducing waste

*Calculated for an average customer with 3 machines per factory.



¢,  Artificial intelligence in milk reception
Planned milk segregation by demand and production volume
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Dairy
South America

Milk segregation at reception

Challenge

» Resource Limitation and Lack of Data
» Long time to analysis
» Inability to create planning for segregation

» Difficulty in classifying producers

Solution

Multidisciplinary team building
Data collection and processing
Data clustering

Algorithm development
Realized value

» What are my producer groups and how do they behave? : — -
» What is the best destination for my raw material based on parameters? $1 M U S D

Potential increase yield in
a year



n Increased

Cobots throughput
Robots
and AGVs B Improved quality and

repeatability

Cost savings with risk
reduction

Enhancing
the automation
foundation
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PROTECTS WHAT'S GOOD



Questions and Answers




How do you see Al's application
distinct to dairy processors vs.
other agricultural industries or
industries in different verticals?




How will Al change the business
processes at a manufacturing plant?




Have you reached any Al or
Energy optimization programs
for Spray Drying or
Evaporation/Concentration?
Would you be open to a local
engineering office to provide
this service?




Join WCMA's next free
member webinar!

Setting and Reporting

WISCONSIN

GHG Goals
CHEESE MAKERS
ASSOCIATION Thursday, March 20
EST. 1891 1:00 p.m. (CT)

Register Now!
WisCheeseMakers.org/Events
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