Edyta Margas, Global Head of Food Safety, Buhler AG
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| Two billion

people each day enjoy food
produced on Buhler equipment

One billion

people travel in vehicles partly
produced with Buhler machinery
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Combining hygienic design with digitalization

Hygienic
design




Climbing up the Data Science Pyramid

Data Science, Machine Learning & Al
Reporting & Business Intelllgence

’ i;’;,;‘* Master Data Management & Governance
Data Engineering O
A lot of Data
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The value of data

2%

Yield increase

300KUSD

Annual
Revenue
Increase

2017-04  2017-07  2017-10  2018-01  2018-04  2018-07  2018-10  2019-01  2019-04
Date
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Data analytics tor troubleshooting of food sairety
iIncidents.

- ~ Features:

» Replay allows you to visualize the
state of production lines at given
points in the past

« Easy to monitor the system
remotely in case the person
responsible is not around

» Data generated from the system is
continuously analyzed and reported

Benefits:

» Fast troubleshooting of food safety
incidents

* Process and food safety measures
optimization with data analytics

 Prevention of contamination
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Monitoring of Dosing Accuracy
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Digitally-enabled process improvement

Example: Animal Nutrition Plant

'+ 5% OEE Mixing Line

¢ - 60% Overdosing ingredients

Al
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Upgrading nut roasters into trusted
bacteria kill steps

Process monitoring Real time log reduction

I.rL)A compliant compliant

B =<E data storage data storage
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Temperature profiles & inactivation
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Holding time
1.2-24
log kill

0.5-0.9
log kill

10 125 15 17.5 20
Total roasting time (min)

Cooling
0.1-0.8
log kill

Calculated log reduction
D (137 °C) 5.7 min

Run / width

——1st / 17in
-B-1st / 40in 26 (R* 03)
—4—1st / 74in
——1st / 97in
——2nd / 30in

—e—-2nd / 60in

real log reduction
with surrogate

2nd / 85in
2nd / 105i
3rd / 10in
3rd / 65in

3rd / 85in

3.6 (R* 0.6)



Dashboard view

Log Reduction

I oo Kill [ Target Logkill

* Estimated salmonella kill 7 log reduction based on machine data. Always validate actual results independently with a lab

Temperature Index

Door 1 Door1 Door2 Door1 | Door?2 Door 1

103.2 100.8 90.1 90.7 102.1 94.4

Feed End Zone 1 Zone 2 Discharge End

Door 1 Door 2 Door 2 Door 1
101 99.6 90.8 106.6

Bed Depth
R Top Uniformity

s
=
=1
[
]

Bottom Uniformity
SharedModule Widgets. BedDepth. TopBed
Bottom Bed

Center

FDA Report

Report is now available for your
review or download!

View Report




Moisture Control

Increasing dryer yield and reduce energy

Microwave sensor technology, coupled with algorithms
built on decades of pet food drying experience.

The resulting comprehensive closed loop system
delivers automated control of the dryer.

Advanced analytics in the Buhler Insights IoT Platform
to continuously improve control algorithms resulting in
adaptive control.

Biihlernsight

Limits




ProcessPro

Monitoring your process with real time log kill calculations

Roasting Monitor Adjust Report Safe

Process Critical process Make adjustments to Generate reports to Food

. identify trends, make
arameters are roasting process or : ’
P gp improvements or

monitored equipment quickly - -7
continuously and complete audits Q ‘
precisely .

|
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Sl /]\ Store Vs e

Receive alerts when : : .
parameters are not Store production data View real time

being met or are automatically in a production data on any
trending towards secure cloud location web connected device

failure




Management of food
safety activities



The next step In sanitation and maintenance
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Sanitation and

Maintenance 4.0 Predictive

Machine Learning
Connectivity Cloud
Mobile Devices

Condition Monitoring

Sanitation and
Maintenance 3

Condition monitoring by sensors and running
hours
Failure and effects analyses

Sanitation and

Maintenance 2 Preventive

Scheduled activities
Systems for planning and controlling work

Sanitation and
Maintenance 1

Reactive

VO @

1960 1970

1980

1990 2000 2010 2020
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Sanitizing when dirty
Fix it when broke
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Management of Food safety at
Plant level

» Organized cleaning and maintenance planning

\ \ - Instant availability of instructions and SOPs
\
: {

ProPlarit
Service\Management Syst

T

* Recording and checks of undertaken procedures
» Logging of failures and invested expenses

-~ « History of all ‘outside production’ activities for
Audits (IFS & BRC Certification)

»

| ADVACTORY g

‘ « Data analytics

= . - Benefits:

* Reduction of incidents

« Troubleshooting and predictions of incidents
* Increased plant availability

» Process optimization

EHEDG World Congress 2022 22



Advactory — Operator view ADVACTORY

= Tasks A A lu B X I\P/:camstt?gycﬁleacskand il » 0 "I X 1/3 - Plansifter Cleaning

Monthly Filter Manometer Check

“ ...Y > LOCATION C > WAREHOUSE
=2 @ 9hours

© 9 hours

Safety Warning

Check Weigher Display v A Machine secured against automatic restart?

Monthly Management Productio...
=24 © 9hours

...C > MILL BUILDING > 2ND FLOOR
© 9hours

Weekly Deep Cleaning
=3 @ 9hours

Wheat throuput %= Sight Glasses Mill Pn... v

=3 @9 hours

CM - Others
Office Building

¢ ... BREAKROLLERMILLI/II > SIDE 1
.

© 9 hours P

OPERATE

EQUIPMENT
LOCKED out

CM - Pest Display

Office Building
Handwheel left

CM - Taste

Office Buildi i
ice Building Handwheel right

CM - Toxic Matter
Office Building

o = @ [ (3]

Tasks Notifications Dashboard Sensors Profile

Inlet Sight Glas




Quality status overview

® = Advactory: Dashboard

dmi —
Sespdictatey = Dashboard ADVACTORY

Superuser Dauer Problembehebung CCP
B «unden

Process Line Performance

0 Sekunden 0 Sekunden

Cockpit Critical Control Points Equipment Hygiene

& Aufgaben 0 Sekunden 0 Sekunden 2 5 0/0 1 4 0/0 0 0/0

[ L — Faciity Hygiana
Nachrichten

Mill A Mill B Ohne Produktions...
0 Sekunden 0 Sekunden

PEELLLETG] Facility Maintenance [ Hember ol esals

Sensoren 0 Sekunden 0 Sekunden
% Safely Checks

Berichterstattung 0'Sekund
ekunden

R Ry
Datenmanagement

ﬁ Assets

Task Status Overview

Tasks at Location
Prozesse

Prozessplidne Kein Teilbaum

96

. Location A
Administration
Gesamt .\
E Kunde Location C
76 0 14 0 6

g Benutzer Uberfallig Kritisch Féllig Bald Fillig Abgeschlossen
79% 0% 15% 0% 6% Location B
s Gruppen

)  Servicekontakte

Customer Complaint Management - complaints sorted per month

22

Gesamt

1 1 1 2 3 7 7

Complaint management CM - wrong product CM - Taste Pest - Complaint man Complaint management CM - Toxic Matter CM - Othe




Top 10 time used per OS

Truck Intake
Finish product]
Spedial Products [
By produccs I
ntake [
Cleaning 1 | N
Ost Mi”_ HSR Trieur heawvy Produ -087
Homogenizing Bin< NG NFAS Trough screw conveyor A-1
Flour Mill A I NG MGEL Bucket Elevator Mill A & B / A-
Fleur Mill & HSR Trieur light Product / A-0972

0 50 ) 150 200

oo~ 0e

Operating Section
[FERRVE R W

time used [h]

Heatmap Operating Section vs. Chiffre

Transfer

Special Products
Ml

Material Handling
ntake

Homogenizing Bins

Operating Section

DPHE HSR Kron MODDM  MDDO  MFBA MFVH MGEL MGGE  MGGF MKLA MNKA  MNSG MOZL MPAK MPS) MPSN MTKB MTVA MVRU MZAH nCCO

Chiffre
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Condition based maintenance - loT technologies applied in mills
Increased quality and yield
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Vibration sensor

= Predictive
| maintenance

Auto-

= Calibration

p—

/
; Automation

Temperature sensor
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Agriculture Storage Transportation Food processor Retailer Consumer

. EQUIPMENT along value chain PRODUCT along value chain TRANSACTlONS along value chain

Connected machines with verification of Traceability and authentication of goods, Digital backbone providing transparent,
function/calibration linking physical to digital secure, immutable audits

Buhler Traceability Solution




Digital food safety solutions

Summary:

 Start digitalize records and connect data — the benefits will follow!

Digital solutions are most valuable when go across processes and value chains

Data analytics must be often customized

Collaborations and partnerships are a key

Fixing food safety issues helps to optimize the processes

The main benefits of digital solutions:

Proof of
Increased effectiveness of Prevention of food Lower recall & SEWC RIS
efficiency food safety safety incidents contamination risk energy & waste
YEESVES
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