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INDUSTRY CHALLENGES

Hidden process inefficiencies cost large paper machines millions annually ($1–3MUSD)

STABILITY LOSS: SHEET BREAK & VARIABILITY LOSSES

o ~50 breaks/month
o 12+ hours downtime
o ~500 tons production loss
o $500K–$800K annual impact

QUALITY LOSS: REJECTS DUE TO MD/CD VARIABILITY

o High 2 Sigma variation (BW, Moisture, Ash, Caliper)
o 200–400K USD annual reject losses

CONTROL UNDER PERFORMANCE LOSSES:

o Slow grade/shade transitions
o Startup rejects
o 500–600K USD annual opportunity

EFFICIENCY LOSSES: APC HELPS IN SAVING

o 250-400K USD savings a year
o Chemicals - 40% reduction in retention aids
o Energy - >10% reduction in dryer steam
o Fiber - 3-7% fiber savings via increased filler
o Quality - 60% reduction in white water variability

Excess Usage of
o Steam
o Energy
o Water
o Chemical
o Raw Material
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PROCESS HIDDEN CONTRIBUTORS

Stock 1
Stock 2

Coated Broke
Save all

Uncoated Broke

Stock Mixing Short Circulation
Approach Flow

Deaeration Deculator

Cleaners

Pressure ScreenWhite Water TowerMixing Chest

Machine Chest

Tower Dilution
Long Path

Cloudy/Clear

White Water

Thin Stock

Thick Stock
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Chemical
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WHY TRADITIONAL SYSTEM ARE NOT ENOGUH

DCS
Process data, loops, setpoints,
actuators

QCS
MD/CD quality profiles &
actuators arrays, weight,
moisture, ash & caliper

ALARMS
Process Alarms, nuisance &
flooding

HISTORIAN
Historical trends, events,
operating data

Different formats
Different structure
Different time bases

Not integrated
Not correlated

Not contextualized

Hard to access
Hard to analyze
Hard to connect

Unstructured
Hard to search

Knowledge not in context

Incomplete
Visibility

Process data, loops,
setpoints, actuators

Poor
Correlation

Difficult to link cause

Delayed
Detection

Abnormal conditions
detected too late

Suboptimal
Detection

Decisions based on limited
or incomplete information

Higher
Losses

More variability, breaks,
rejects and higher cost

MULTIPLE ISOLATED SYSTEMS DATA SILOS & DISCONNECTION LIMITED OPERATIONAL INTELLIGENCE

Conclusion: Operator struggle to convert vast, fragmented data into actionable insights in real time.
They need integrated intelligence not more data



PROPOSED SOLUTION ARCHITECTURE

Data Collection Layer

Cleaning and Organizing data Creating a virtual replica

Analyzing large datasetsGathering Data from various
sources

Presenting insights
Providing actionable advice

Data Processing Layer

Big Data Analytical Layer

Digital Twin Layer

Dashboard - Recommendations



DCS
Process data, loops, setpoints,
actuators

SOPs & MANUALS
Operating procedures, expert
knowledge

QCS
MD/CD quality profiles & actuators arrays,
weight, moisture, ash & caliper

ALARMS
Process Alarms, nuisance & flooding

ROOT CAUSE
Pinpoint the true drivers of variability

PERFORMANCE & QUALITY
Reduce Variability, breaks & rejects

RECOMMENDATIONS
Actionable steps for operators

APC ACTIONS
Setpoint / Control adjustments

PCA (PRINCIPAL COMPONET ANALYSIS
Identify dominant source of variation,
Reduce dimensionality, reveal patterns

HISTORIAN
Historical trends, events, operating
data

PSA (POWER SPECTRUM ANALYSIS)
Detect cyclic disturbances, identify dominant
frequencies

Z-SCORE ANALYSIS
Detect abnormal deviations, real-time
anomaly detection

ML (RANDOM FOREST)
Predict & alarms, Classify root causes

GOLDEN BATCH COMPARISON
Compare with best operating window,
Identify gaps & improvement areas

AI + PROCESS KNOWELDGE +
ADVANCED ANALYTICS

BUSINESS IMPACT
Reduce Variability, breaks & rejects

TECHNICAL INNOVATION

Our Innovation: Combining Advanced Analytics, AI & Process Expertise to deliver
Real-time Intelligence Better Actions Measurable Results

INPUTS METHODS (AI ANALYTICS) OUTPUTS (BUSINESS IMPACT)



AI OPERATOR ASSISTANCE

QUESTION
Operator asks a question
in natural language

Why is basis weight
variability increasing?

CONTEXT RETRIEVAL
AI retrieves relevant

context from integrated
sources

 DCS Process Data QCS Data Alarms & Events Historical Trends SOPs / Operating Procedure

AI REASONING
AI analyzes and reasons
using advanced models

 Pattern & anomaly
detection (PCA, PSA, ML) Cause correlation Golden batch comparison Process knowledge
reasoning

RECOMMENDATION
AI delivers, clears,

actionable
recommendations

 Root Cause Identified – Most
probable cause with evidence Relevant SOP retrieved – Step
by step procedure from
operating manual Corrective Action – Actionable
steps to stabilize the process

SOP: BWV-07 – Basis Weight
variation troubleshooting
o Check stock consistency
o Verify dilution
o Check Silo level variation

Relevant Manual

AI Assistance Response

o High variation in
stock consistency
from Mixing chest

o Unstable Silo level
o Stock Flow (FIC-
102) showing
oscillation

Root Cause Identified
o Stabilize thick stock
consistency at 3.5%

o Retune stock flow control
(FIC-102)

o Retune Silo level
o Monitor Weight trend for
60 mins

Recommendation

EXAMPLE

Why is basis
weight variability
increasing?

Operator Question

Source – BW Operation ManualConfidence 87% Give Feedback



Various tuning techniques

TwoVariables
Closed Loop / Open LoopIdentification

Processmodel

ProcessVariable /Actuator
Loop tuning

Statistics

Color Map

Profile Analysis

Staticovertime

SimpleShare of Total
AccumulationSubst. of Total

Components of Components

Changeovertime

RelativeDifference

Relative andAbsolutDifference

Few Periods – Relative Difference

ManyPeriods

Few Periods – Relative and Absolut Difference
MD Analysis

Control / Process / Signal Problems

Decides process are problemsHealth Score

228 Control LoopsMonitored to IdentifyHidden Sources ofVariability
Every Dayanalysis

ProcessIndex

Grade Change summary
MD issues

Production Summary Process Issues

Dashboard

History

Lossessummary

Process Analysis

ROOT CAUSE FINDINGS



PROFILE ANALYSIS



LOOP TUNING



SHEET BREAKS



GRADE CHANGE SUMMARY



PROCESS HEALTH PERFORMANCE



PERFORMANCE DASHBOARD



80%Reduction in Rejects

50% Faster Grade Changes

63%Reduction in Sheet Breaks

Paper rejects were reduced from
approximately 500 tons/month to
below 100 tons/month

The machine also achieved improved quality
stability with 46% product variability and
Grade change recovery time was improved to
approximately 12–18 minutes

2-sigma deviation monitoring, drift detection,
pattern recognition, good-vs.-bad run classification
(RF – Random Forest Algorithm) and z-score
analysis to identify abnormal operating behavior
leading to sheet breaks.

Case Study AI-Driven
Optimization of a Paper
Machine
AI-based diagnostics and Improvements

Wet-end variability was identified as the
primary contributor to process instability and
quality deviations. Targeted optimization of
wet-end controls, together with enhanced
QCS performance and grade change tuning,
significantly improved process robustness and
reduced production losses

RESULTS – MEASURABLE IMPACT



THANK YOU
Mobile - +91 9952625223
Email - p.kannan@optipid.com
Website - www.optipid.com

http://www.optipid.com/

