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Introduction _

e Paper industry one of the most fire-prone industrial sectors due to large use of

combustible materials

 Fire spreads rapidly, causing severe damage to property, loss of production and
risk to human life

 Effective fire prevention and control measures critical to ensure a safe working

environment
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Common Causes of Fire in Paper Industries _
e Highly Combustible Raw Materials

e Presence of Continuous Heat Sources
e High-Speed Mechanical Operations

e Accumulation of Combustible Dust
 Large Fire Load in Storage Areas

e Electrical and Chemical Hazards

e Difficult Firefighting Conditions

e Continuous Operation Nature

e High-Risk Areas & typical hazards in Paper Mills
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Common Causes of Fire in Paper Industries _

e Highly Combustible Raw Materials

e Paper, pulp, and cardboard
are cellulose-based, which
ignite easily

e Paper dust suspended in air
can cause dust explosions
(similar to flour or wood
dust)

. Result: Once ignition occurs,
fire spreads rapidly through
paper rolls and dust clouds
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Common Causes of Fire In Paper Industries _

e Presence of Continuous Heat Sources

* Dryer Sections In paper machinessguy . ad
operate between high speed andpwiw /4 e N ! -
temperature. W) LT ~

e Steam Ilines, bearings, motors, and
friction points often get hot enough to..
ignite accumulated paper dust or waste L R

e Result: Overheated machinery or friction l |
sparks can trigger fires without an open |
flame
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Common Causes of Fire in Paper Industries _

e High-Speed Mechanical Operations e Accumulation of Combustible Dust
 High-speed rollers, slitters & winders create static e Fine paper dust collects in ducts, ventilation
electricity & frictional heat systems, beams, and behind machines
 Misalignment or bearing failure can produce sparks e When disturbed, this dust forms a highly explosive
cloud
 Result: Static discharge or mechanical sparks can e Result: One small ignition (e.g., from a motor or
ignite fine paper dust or dry pulp fibers electrical arc) can cause a flash fire or dust

explosion
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Common Causes of Fire in Paper Industries _

e Large Fire Load in Storage Areas  Electrical and Chemical Hazards

e Electrical panels, motors & conveyors operate

* Rolls of paper stored in bulk, stacked tightly with continuously : high chance of short circuits
air gaps, aids in fire spread

e Bleaching agents, resins & cleaning solvents (like

e Once a roll catches fire, entire stack can ignite hydrogen peroxide or sodium hypochlorite) acts as
quickly oxidizers / accelerants
 Result: Fires in warehouses become uncontrollable e« Result: Electrical faults or chemical reactions easily

and long-lasting starts / intensifies fire
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Common Causes of Fire in Paper Industries _

o Difficult Fire fighting Conditions

e Paper mills are large, complex & humid; smoke and heat travel
through ducts / conveyors

e Hidden fires in paper rolls, ducts / insulation hard to detect &
extinguish

e Result: Fire spreads internally even after external flames controlled

e Continuous Operation Nature
e Paper mills run 24x7 often with limited downtime

e Maintenance or cleaning is sometimes delayed, increasing risk of
Ignition sources, remaining unnoticed
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Common Causes of Fire in Paper Industries _

High-Risk Areas & Typical Hazards in Paper Mills

Area Typical Hazards
Pulp Preparation Dust ignition, fiber accumulation
Dryer Section Overheating, ignition of sheets
Rewinder / Slitter Static discharge, frictional sparks
Electrical Panels Short circuits, insulation failure
Warehouse / Storage High fire load, rapid spread
Ventilation Ducts Dust accumulation, explosion potential

Analysis of Fire Incidents from 2018-2023 (India, Europe &USA) Fire Outcomes Loses

Year Location Cause of Fire Outcome
2018 India Dryer section overheating Minor injuries, property loss.
2019 USA Electrical short circuit Production downtime.

2020 Europe Warehouse ignition Full stock loss, 2 injuries.

2022 India Dust explosion in ducts Plant shutdown, equipment damage.
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Risk Assessment Framework

Simplified Risk Ranking_Matrix : Guides Preventive Measures by Prioritizing Control
Efforts, Risk Score & Control Measures

Risk Factor Likelihood Impact Risk Score Control Measure
Dryer . ) . Temp sensors, automatic shut-
i . High High Critical P
Overheating off.
Dust . : . Regular cleaning, spark
. Medium High High & & P
Accumulation arrestors.
Electrical Short . . Preventive maintenance,
. Medium Medium Moderate . .
Circuit insulation.
Chemical
Low High High Segregation, fire-rated rooms
Storage 5 5 &res
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Advanced Fire Techniques

e Smart Fire Detection and Alert System (IoT-Based)

e Paper Dust Extraction and Collection Improvement Project
e Fire Risk Mapping and Thermal Imaging Project

e Automatic Water Mist or Foam Suppression System

 Fire Safety Awareness and Behavior Change Project

e AI-Based Fire Load & Hazard Index Analysis
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Advanced Fire Techniques

Smart Fire Detection and Alert System (IoT-Based)
e Idea: Install IoT (Internet of Things) — based smoke, heat & gas sensors throughout the mill connected to a central dashboard /

mobile alert app , features and outcomes

Features Outcomes

o Wireless sensors in critical areas (dryers, conveyors,
paper storage).
o Al-based early warning to detect temperature rise or

smoke patterns
e Instant alerts to safety teams via SMS/app
notifications.

o Detects small fires before they spread.

« Reduces human response time.

« Allows real-time monitoring and data logging.

Paper Dust Extraction and Collection Improvement Project
e Idea: Design or upgrade vacuum-based dust collection system for finishing, cutting & packaging areas

Features Outcome

e Cyclone separator + High efficiency particulate air

] i  Reduces combustible dust accumulation
filtration

« Automated cleaning schedule e Prevents dust explosion hazards

« Anti-static ducting and spark-proof fans e Improves air quality and worker health
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Advanced Fire Techniques

Fire Risk Mapping and Thermal Imaging Project

 Idea: Use thermal cameras or drones to create a fire-risk heat map of the facility

Features Outcome

o Identify hot spots (bearings,

« Predictive maintenance reduces fire ignition risks
motors, ducts)

e Schedule preventive maintenance

: e Prevents dust explosion hazards
based on infrared scans

 Integrate with SCADA /| -« Visual documentation for audits and safety
maintenance software inspections

Automatic Water Mist or Foam Suppression System
e Idea: Install fine water mist sprinklers or foam systems designed specifically for
paper storage areas

Features Outcome
« Smaller droplets reduce water damage to paper « Rapid fire control with minimal paper spoilage
« Faster suppression in high-rack warehouses e Prevents dust explosion hazards

e Can be zoned and sensor-activated « Enhances insurance compliance and safety ratings
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Advanced Fire Techniques

o Fire Safety Awareness and Behavior Change Project
 Idea: A long-term employee engagement program focused on fire prevention culture

Features Outcome

« Digital learning modules with quizzes and badges « Reduces careless behaviors (like smoking or neglect)

AlI-Based Fire Load & Hazard Index Analysis
e Idea:-Develop an AI model that calculates and updates a “Fire Hazard Index”
for each area

Features Outcome
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Fire Detection and

Fire Prevention Measures

Protection Systems

Prevention : First Line of Defense Robust Infrastructure : Vital for Fire
against Fire Hazards Control
e Housekeeping e Automatic Fire Detection

e Sprinkler Systems

e El ical Saf . . i
ectrical Safety e Fire Extinguishers

e Hydrant System

e Temperature Control
e Alarm Systems

e Chemical Safety
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Training and Emergency Preparedness

Personnel Readiness is Crucial for Minimizing_Losses

e Conduct regular fire drills and evacuation exercises

e Train employees in the use of fire extinguishers and emergency
Response procedures

e Display fire exit signs and emergency routes clearly

e Form a fire response team with trained personnel in each shift

e Dedicated fire crew available 24x7 across all three shifts
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Fire Detecting System

Smoke Detectors with Alarm System Installed in All MCC Room and All Buildings

SMOKE DETECTORS INSTALLED

IN ALL MCC ROOM SMOKE DETECTORS ALARM PANEL

EMERGENCY MANUAL CALL POINT - SMOKE DETECTORS ALARM PANEL

MAINS FAIL  ©
BATTERY FAULT ©
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Fire Fighting Facilities

Fire Hydrant Fire Monitor N Fire Tender

Portable Fire " Fixed FF System : CO2 Flooding
Extinguisher System
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Conclusion

e Holistic combination of good housekeeping, regular maintenance, strict safety

procedures & advanced fire detection systems facilitates are fire prevention

e Proactive safety culture and continuous employee awareness : Prevents incidents &

ensures safe / efficient working environment

e Deployment of advanced fire techniques fosters earlier fire detection & prevention

THANK YOU



