PAVING THE WAY-TO

AUTONOM Y

— \ { 3 /

&\

Py | \ \ s \_— :

B e \ ] O 5 6/(4(’(_}

- \ \ oA \ - .
e \ \ O

e % e 0\, O
= 2

' e \ ! L 2T
THE DIGITAL TRANSFORMA-HONWOF NONWOVEN MANUFACTURING

\ \ %A;,,c/ >0

ANDRITL



ANDRITZ WINS 2024 MICROSOFT INTELLIGENT A
MANUFACTURING AWARD

Our cutting-edge digital solutions empower autonomous operation of pulp mills

7

@ Winner in the category Disrug

MICROSOFT

INTELLIGENT
Digital transformation of the industrial value chain MAN U FACT U R I N G
The potential of solutions to fundamentally changé the value AWARD 2024

chains in a company or industry.

Case: ANDRITZ: Paving the way for autonomous pulp mills

Disrupt category honors
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WHAT KEEPS NONWOVEN PRODUCERS AWAKE AT

NIGHT?

Optimize Energy & Fiber Use

Focus on reducing energy consumption
and waste.

&

N/

Implement Effective
Maintenance Strategies

Reduce downtime and maintenance cost

i

Enhance Traceability

Improve data analytics and production
traceability for better decision-making

Improve Operator
Performance

Enhance training to boost performance and
retention. The skills shortage is a major concern
for business leaders

* Environmental Regulations
 Costs/Profits

« Safety

* Reliability

» People/skills Issues

» Competitive pressures




TURNING OPERATIONAL PAIN POINTS INTO
PERFORMANCE GAINS

From digitalizing the operator to digitalizing the entire plant, aiming for full plant autonomy
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MEASURABLE
VALUE

PROCESS
PERFORMANCE

@ Production-rate
@ Quality

Variable costs

Sustainability

1-6% 2-15%

Production Cost reduction
increase

2-8% 1-7%
Reduction Reduction in

in emissions water usage

5-25%

Quality
losses reduction

1-9%

Increase
energy efficiency

ASSET
RELIABILITY

Availability

@ Maintenance costs

Sustainability

10-20% 5-15%

Mill availability Maintenance cost
Increase reduction

OPERATOR
EMPOWERMENT

@ Productivity

Transparency & predictability

@ Health & Safety

30-95% 5-25%

Operator Productivity
actions reduction increase



WHAT DOES AUTONOMY REALLY MEAN?




\J

» '..
BUILDING THE AUTONOMOUS MILL — ONE'IL"AT A
A TIME e " “

The ANDRITZ definition of levels of autonomy is based on the ARC Autonomous

Operations Maturity Model.

5. Full autonomy

2: Hands Off — 3: Eyes off

1: Handson —
il O: No autonomy




HOW TO MEET THE AUTONOMY TARGET?

PILLARS
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Advance Control Expert ACE™ Risk-Based Management (RBM) Metris Copilot
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PROCESS PERFORMANCE

A solution that merges process expert knowledge with control command
* Precise, reliable and optimized process control

« Automatically adapts to changing process
dynamics, production demands, and
equipment behaviour
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PROCESS PERFORMANCE

APC Improves Process Stability and pushes the

process to the most profitable operating point

$ Specification Limit
Profit

Poor Control Improved Control Improved Profit by
Changing Targets



PROCESS PERFORMANCE : OPTIMIZER TWIN

Operational
Manager

Operational Operational .
Goals Information and Benefits
and Limits Strategies

v l A digital replica of your plant that
LEVEL 3/4 / @ o _ \ illustrates its behaviour.
Optimizer Twin
| *

Facilitates anomaly detection.

Set Points Process . . . :
Information Allows experimentation with various

!
scenarios to optimize operations.
LEVEL 2 Advanced Process Controls : :
(ACE) It integrates with Advanced Process
[

Controls (ACE)

*
Set Points and Outputs Process and/or
Disturbance Variables

DCS /CONTROL SYSTEM

Valve, Motor Process Measurement
Control Signals Signals



PROCESS PERFORMANCE

Autonomous operation It enables process
IS a step-by-step anomaly detection and
journey best way to react

&

Combination of process experts'
know-how and digital tools to
continuously maintain production

at its most efficient point







ASSET RELIABILITY: PREDICT FAILURES BEFORE

THEY HAPPEN

Transition from Lagging to Leading Mal

Ce Pragtices
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Reactive Preventative Conditional
Maintenance Maintenance Monitoring

Predictive
Maintenance

)

Assets run to Scheduled Real-time sensor
failure before maintenance to alerts for issues
maintenance prevent

breakdowns

Data consolidation
and predictive
algorithms




ASSET RELIABILITY

A
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« Risk-Based/Management is a strategic
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RISK-BASED MANAGEMENT APPROACH

Address necessary repairs at the appropriate time—neither prematurely nor delayed

Metris
s B [ process 1% inspection -
= [ nosscstons [ On-tine Precicie [ Motors | o L] e
i | Bt B oons i e o -
=,
e T | Pl
Overall St
E Full Text Search. .
i §
Ris 2| Do ot e s e g b e =
i Instaation Local T Description v fetcainy v Rk T Daysleft T Risk (Ma) 7 Risk Distibution Preventive (Max) T Notfication (Max) T Work Order (Max) T Process (Max) T Aulary(Max) T On-line Predictve (Max) T [ nstasion Locs
i + e REA Tertiary A Fan 1 100 % E— Very High m— N Ve Low very Low Very Low Wery High I Very Low Very High [ Description
+ 2007 TG4 Generator 1 100 % — Very High m— I Ve Low Very Low VeryLow Very Low Very Low Very High (¥ Criticality
+ citm 1 7 % m— Very High m— I V- Low Very Low VeryLew Very High I Very Low — L
+ 12008 sax Viery tigh I [ Very Lo Very Low Very Low Very High IS Very Low Very bigh mmmm [ Risk (Sum)
. e . + ciiie 8% W Very High M— I ey Low vy Low very Low ey High W Very Low very Low 2 ouysten
Equipment Criticality B - oo e E—riee eyl S i B
+ e 1 % . Very tigh I— I -y Lo Very Law Very Law Very High IS Very Low Very Low % Rk Ditttion
= .
aCtO r + o 35% - Very High I I ey Lov Viery Low Very Low Very High I Very Low Very Low Lol
.
+ s 35% . Very High m— I Very Low Very Low Very Low Very High I Very Low Very Low 2]
s
+ oo 3% m. Very High m— I Ve Low Very Low VeryLow Very High NN Very Low Very Low
-
+ crm 3% tigh e [ Very Low Very Low VeryLow Very Law VeryLow High m—
—_—
. + cro0m ' 0% - Very High I— I ey Low Very Low Very Low Very High IS Ve Low Very Low 5
B Preventive (Max)
Equipment Type + o nm oy e S i Ve vyl Sy vy o
Preventive (g}
+ o008 31 Efect Cire Pump 1 sxm Very High m— I Very Low Very Low Very Low Very High NN Very Low VeryLow
Preventive (Sum)
Factor + coom ety . o s e R o i ion P .
22 Notiicstion Max)
+ croe 28 EFfect Cire Pump 1 nxE Very High m— I Ve Low Very Low Very Low Very High I Very Low Very Low
——
+ L0400 BEE Vry High m— I iy Lo Vary Low Very Low Vi High I Very Low VaryLow §
Notification [Sum)
+ 010085 17un Wery Hagh I I ey Low Very Low Wery Low Figh I Very Low Very Low
Y e = o o " Ve by v v B2 Work Oeder Max)
Y + 10082 © 1 1nEe Very High IE— I Law Very Low Very Low Very High I Very Low Very Low
. i i d = ” v & v Work Order [Avgl
% + - fect Circ Pumy fery Hi I o " fery Low ow ow
Aggreg atlon MethOd 3 €1-0-091 6th Efect Circ Pumg 1 s Very High I— Very Lo Very Lo Very Lo Very High I Very L Very L ot ot 5
5; ant entnf ry Lo . | Very Low fary Law ow ry Low
), + 118 R4 Decanting Centrifuge 1 % Very Low B Very Low Very Low ry L Vry L Very L Verylow B 58 Process himd
per RISk roup A + o Hiver Pumo #1 1 ox Vewrlow Vers Low vers Low veryLow VervLow vervLom versLow Process tug)

Benefits

Spare
Parts
Inventory

Motor Inspection
(Motaor Load) (Maobile)
Start/Stops)

Process | | Vibration

Reduced downtime and maintenance period

Decreased maintenance expenses
Improved resource utilization
Enhanced safety and operational reliability

Very High

Risk




ASSET RELIABILITY
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It calculates and The system monitors
prioritizes risk complete asset health

T

The Risk-Based Management
provides a clear, visual risk map of
the entire facility






OPERATOR EMPOWERMENT: Al COPILOT

Nonwoven line Metris
production SlpelEnal Intelligence
GenAI+

ANDRITZ Digital Sclutions

= Microsoft ANDRITZ



EMPOWER PEOPLE TO GO BEYOND DATA

A

Metris Copilot helps your people make the right decisions—faster, safer, and with more confidence

* Metris Copilot

¢, the following voriables con be

What & the purpose of odjusting feed pressure n o DOW?

Process Optimization
related questions

Troubleshooting and
Training

whert  the mcomrmendet dhsion foctor 3 meach WA of dry.
2085 10 SVOPOKOTion?

Combining multiple
data sources to find an
alternative

Safety and
maintenance
instructions

BENEFITS

Utilize Generative Al to
enhance seamless
interaction between humans
and machines.

Merges Microsoft’'s machine
learning capabilities with
ANDRITZ Process
intelligence.

Integrates information from
multiple sources, including
documentation and Metris

ACE.

Supports maintenance and

process teams by providing
straightforward guidance on
maintenance.




ANOMALY DETECTION AND SOLUTION SEARCH

[s_e Metris Copilot [s_e Metris Copilot

Bargroph  Tag search
SATURDAY, APRIL 27, 2024
L] DD Washer #1 Filtrate Dissolved Solids [

Metris Copilot 5.0412 m
Hello! I'm Metris Copilot, the = ”"‘“"’;’Sg’g&@”['l
official Metris Assistant, £
Here's some suggestion of C ] I DD Washer #1Pulp Consistancy [%]
how | can help: cu TN - ! | 12.785%

Metris Admin % ¢ DD Washer #1 Pulp Dissolved Solids [T/
5 L 0.241
Show me related
trends to the
anomaly

Metris Copilot
What does the washer performance

degrading mean from a KPI standpoint? No anomalies have been

4/77/2024 9L

Show me related trends to the anomaly

Line Color  Tag Name Description EngUnits lost FistStingValue LastStringValue Avg  StdDev Min  Max  Min-Max Voriobiity Medion Count First  (Date/Time) Min (Date/Time) Max 1ICL  ucL
v [ ] v 2020-DT-0101 DD Washer #1 Filtrate Dissolved Soiids T/h S042 S7TM Q3677 4885 63663 15468 2685 STI? 338 61381 4/27/2026 B0Z4TPM 4/27/202473536PM 45262 67961
v [ ] . v 2020-XC-0070 DD Wosher #1 Dilution Factor - 30503 35497 QB35 29158 39351 1063 5 35544 3403 35597 4/27/20268:0-A2PM 4/77/H025T0626PM 31692 39503

PLSI-( me anything... Ask me anything... & S — . - i e S A3 b P28

BENEFITS
* When an anomaly is detected, Metris Copilot recommends actions
» Metris Copilot searches for variables with anomalies and opens the trend with the related data.

*  When the anomaly is back to normal, the operator receives a notification




EMPOWERING OPERATORS WITH Al COPILOT

- Q

It acts as a real-time Copilot helps detect and
digital assistant for prevent faults

operators in any
languages

It enhances operator training and
daily routines






METRIS: RECOGNIZED BY INDUSTRY,
TRUSTED BY CUSTOMERS

SOLUTIONS LEVEL 4

*Metris Copilot
*Metris Mill-wide
Optimization
*Metris Digital Twin
*Metris Sequence
Manager

SOLUTIONS LEVEL 2

*Metris Copilot

*Metris Mill-wide
Optimization

*Metris ACE (Advanced
Process Control)

SOLUTIONS LEVEL 0

*Metris OTS (Operator
Training)

*Metris Copilot

SOLUTIONS LEVEL 5

Optimization 5 Solution Levels
-metris Sequence en abled by :
anager

SOLUTIONS LEVEL 3 N

*Metris Copilot
*Metris Mill-wide
Optimization

Metris

ANDRITZ Digital Solutions

SOLUTIONS LEVEL 1

+Metris Copilot
*Metris Mill-wide
Optimization
*Metris Plant In
*Metris Asset
Manageme



KEY TAKE AWAYS

« Autonomous operation combines advanced technology and deep nonwoven process
expertise to help plants achieve greater autonomy, efficiency, and reliability—while keeping
operators at the center

« With proven solutions like ACE, Optimizer Twin, Metris Copilot, and Risk-Based Management,
we deliver measurable value to tackle producers pain points

« Autonomous operation represents a new paradigm for nonwoven production. It's not a quick fix,
but a long and transformative journey. The transition will be challenging, making it even more
important to start now.

« Take the next step: Partner with ANDRITZ to unlock the future of autonomous nonwoven
operations and secure your competitiveness



FOR YOUR ATTENTION!

Mario RAISON

Senior Manager Digital Products and Solutions
Andritz Nonwoven & Textile

CONTACT:
mario.raison@andritz.com

Connect with me on LinkedIn



mailto:mario.raison@andritz.com




LEGAL DISCLAIMER

© ANDRITZ AG 2025

This presentation contains valuable, proprietary property belonging to ANDRITZ AG or its affiliates (“the ANDRITZ Group”), and no licenses

or other intellectual property rights are granted herein, nor shall the contents of this presentation form part of any sales contracts which may be
concluded between the ANDRITZ Group companies and purchasers of any equipment and/or systems referenced herein. Please be aware that the
ANDRITZ Group actively and aggressively enforces its intellectual property rights to the fullest extent of applicable law. Any information contained
herein (other than publicly available information) shall not be disclosed or reproduced, in whole or in part, electronically or in hard copy, to third
parties. No information contained herein shall be used in any way either commercially or for any purpose other than internal viewing, reading, or
evaluation of its contents by recipient and the ANDRITZ Group disclaims all liability arising from recipient’s use or reliance upon such information.
Title in and to all intellectual property rights embodied in this presentation, and all information contained therein, is and shall remain with the
ANDRITZ Group. None of the information contained herein shall be construed as legal, tax, or investment advice, and private counsel,
accountants, or other professional advisers should be consulted and relied upon for any such advice.

All copyrightable text and graphics, the selection, arrangement, and presentation of all materials, and the overall design of this presentation are

© ANDRITZ Group 2025. All rights reserved. No part of this information or materials may be reproduced, retransmitted, displayed, distributed, or
modified without the prior written approval of Owner. All trademarks and other names, logos, and icons identifying Owner’s goods and services are
proprietary marks belonging to the ANDRITZ Group. If recipient is in doubt whether permission is needed for any type of use of the contents of
this presentation, please contact the ANDRITZ Group at welcome@andritz.com.
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