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Enhancing Bagasse-Based
Packaging Board Performance

through Integrated Fiber and Wet-End
Control: An Al-Driven Approach



Key Challenges in Manufacturing Today O HABER
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i1l RISING COST & RAW MATERIAL {'¥ DATA OVERLOAD
VARIABILITY
« Raw material & energy costs are  Agricultural residues are available

» Overwhelming data makes

ot in abund but difficult t
rnsing N abundance BUt AiTliCUItto actionable insights difficult

process and utilize efficiently
« Maintaining consistent quality while
adapting to changing materials  Variability in quality, moisture, and
fiber properties impacts
consistency

 Limited availability of high-quality,
labeled data



Key Challenges in Manufacturing Today O HABER

2. WORKFORCE : > CHANGE 20 SUSTAINABILITY
MANAGEMENT
* Decreasing operator tenure &  Resistance to technology &  Developing circular systems to
changing demographics process changes minimize waste
« Growing reliance on a limited, - Integrations across systems - Driving eco-friendly practices

skilled workforce across operations
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In this shifting landscape,
papermakers are turning to Al

Machine Learning Natural Language
Processing
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Fiber M phlgyA alysis
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tO ality Inspectiol

Computer Vision
Anilty to analyze and comprenend visual data from the real

world, including images & videos.

70% of manufacturers say they've mplemented
some form of Al into ther operations and 82% have
plans to increase their Al budgets in 2024,

Wood Chips Classification

Robotics
q The fusion of Al with physical systems, enabling machings Com puter Vision Robotics
to execute tasks In the real world
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Achieving Target Ply bond Strength with Al
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Challenges With Bagasse Pulp

High fines Inconsistent Refining
Quality sensitivity
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The Data Challenge

Incomplete Limited Dashboard and Data
Visibility Traceability Without Context
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Optimizing board strength with Al

A board-grade manufacturer using
recycled fibers faced challenges:

Al based fiber analyser
Optimal fiber blending
Chemical usage control
Real-time adjustments

* Inconsistent ply bond strength
Ply bond strength variation of £8 - 10

 Lower first pass retention
Key Benefits fiber and fines losses to white water

_ » EXxcessive refining energy consumption
* Enhanced pulp consistency

* Reduced energy consumption
 Improved product quality

over-refining to compensate for strength instability

* Reactive, lab-based decision making
delayed corrections and inconsistent quality




Key Objectives

Integrate all structured
and unstructured plant
data into a unified
framework

Maintain consistent ply
bond strength (~180
J/m?)

Reduce over refining of
fibres

¢ J HABER

Synchronize time-
stamped process and
quality data for accurate

traceability

Minimize variability
caused by manual control
and operating fluctuations
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System information

T 90 day study /180 Jim ply bond strength
(o)

| ) >10grades =) 500 mimin

_

G 200-350 g/m @} 300 - 450 TPD
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Haber Approach

Fiber Morphology Continuous Wet-End

Analyzer (FiMorph) Intelligence

* Monitors consistency, pH,
conductivity, and suspended
solids in real time

 Improves fines retention,
drainage, and wet-end stability

» Real-time measurement of fines,
fiber length, fibrillation, and curl

 Stabilizes bonding-active fibers
and reduces lab dependency

¢ L HABER

* Integrates fiber, water, and
machine data into Agentic Al
models

* Enables closed-loop
optimization to reduce energy,
variability, and strength
fluctuations



Fiber morphology Analyzer
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Fiber Image Capture

Raw fiber sample captured using
high-resolution imaging.
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Image processing
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Length Distribution of Fibers

Computer vision models detect and isolate Fiber Width ( Width-weighted

individual fibers for analysis.
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Fiber Length Distribution Bar
Metric Value
Fiber Length ( Length-weighted ) 0.8 mm
Fiber Length ( Width-weighted ) 0.71 mm
Fiber Width ( Length-weighted ) 23.43 um
24.11 um
Number of Images 7449
Number of Fibers 13525

Fiber Length Distribution

Width Distribution of Fibers

Fiber Property Extraction & Real-Time Decision Support

Quantitative data extracted to understand fiber quality. Optimize operations using real-time Al-driven

insights.



Introducing Mt.Fuji

Al AGENTS
=
u &
Process Workforce Productivity
Optimisation Improvement
B o~
Knowledge & Predictive
Diagnostics Maintenance
STRUCTURED
DCS/PLC
SCADA
HISTORIAN
ERP

DATA CONTEXT
BUILDING

ASSET
HIERARCHY

DATA
INTEGRATION

MT. FUJI ADVANTAGE

24*7 Monitoring Industry Expertise Haber Pulse

1

MT. FUJI HISTORIAN

? OHABER

MT. FUJI INSIGHTS

L ~

Visualization Root Cause
Analysis
5 ER
Workflow Automated
Management Inspections
UNSTRUCTURED
P & IDs

EQUIPMENT DATASHEET & MANUALS

SHIFT LOGS

SOPs

IMAGES
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Haber approach

Data with Missing Values Filled Missing Data
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‘ Data extraction and filtering a Data cleaning



Haber approach

Sheet Ash (%) by B3 Wet-Tensile Strength (N/mm?) for
and @ Group 5

Group 1, @ Group 2, @ Group 3, @ Group 4,
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Data Analysis

Some of these variables are:

100+ Key Influencing Variables

Fiber Length
Coarseness
Fines
Grammage

iSh St @ % Rl Degree of refining

pH

Consistency

18+ Key Influencing Variables

& HABER
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Model development and evaluation

Training Data

Support Vector
Regression

K Nearest
Neighbour

Linear Regression

Testing Data

ML MODELS

R Square RMSE



Al Agents for Predictive Process Optimization

PREDICTION & CONTROL

 Predict strength and wet
end signals

 Optimize refining energy
and fines

 Closed-loop predictive
control

GRADE CHANGE

 Predict next-grade
furnish & strength

* Pre-set refining and
blending

SHIFT HANDOVER

 Share live insights
 Maintain continuity
* Reduce operator
Variation

[ 4
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Reducing variation in Ply bond strength

Ply Bond (J/m?)
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Improved FPR

FPR (%)
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CONCLUSION

The board manufacturer achieved stable strength performance and lower energy
consumption through real-time fiber and wet-end optimization:

» Consistent ply bond strength
Variability reduced by 72%

* Improved FPR
Increased by 6.5%

» Reduced over refining
Over refining reduced by 15%
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Al In papermaking

CHEMICAL RECOVERY & utilities

MEE Operations optimization
Recausticizing process optimization
Lime Kiln process optimization

Boiler operations optimization

PULP MILL 3

Cooking Process Optimization
Washing Process optimization
Pulp Brightness Optimization

WATER & WASTEWATER
MANAGEMENT

Water treatment optimization
WWTP Operations Optimization
Cooling Water/ Boiler Water/
Membrane Treatment optimization

PAPER MACHINE
TRIM OPTIMISER

Refiner Automation
Wet Tensile Automation
Wet-end chemistry optimization

T ' Kaiznn: Integrated Trim Optimization for
Streamlined Production and Order Management.



Thank youl!



