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ITC’s Paperboards & Specialty Papers Division (PSPD)

A heritage of more than 4 decades in the Pulp & Paper
Industry

Catering to a wide spectrum of packaging, graphic,
communication and specialty paper requirements




The Critical Challenge in
Papermaking Operations

. A single fire event can cause
2 2 9 9 worker injuries, financial losses,
] operational disruptions,
reputation and environmental

Factory Fires
damage.

Reported globally in 2024, with
significant proportion in pulp and
paper facilities

"Fire is a good servant but a bad master. Think of fire
before it starts”




Vulnerabilities Across Operations

Raw Material Storage Coal Handling I

Wood and chip storage areas with Dust generation and ignition risks
combustible materials during processing '
Chemical pulping Process Chemical Storage I

CHEMICAL PULPING

High-energy operations with heat and

Incompatible materials and
chemical exposure . l
reactive substances

Converting Electrical Systems
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Machinery overheating

Short circuits and electrical sparks I

Key contributors of Fire Incidents

% Dust Accumulation & Explosions

Fine particles from wood chipping, coal crushing, and core-cutting
can ignite from friction, hot surfaces, or static discharge

** Process systems

Process parameters variations
% Storage Practices

Inadequate separation of combustible materials and improper
ventilation

s+ Electrical Short Circuits

Faulty wiring and inadequate electrical system maintenance
% Unsafe Hot Work

Welding and cutting operation without proper precautions

< Chemical Incompatibility

Reactive substances stored or processed together



Comprehensive Fire Safety Framework

Corporate Safety Guidelines

Clear requirements for fire system design, machinery selection,
execution, inspection, and maintenance

TPM Framework

) Total Productive Maintenance emphasizing Autonomous

Maintenance, Planned Maintenance, and Early Management
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Addressing fire risks related to process safety at the source

ICOE Structure

E Leveraging technology to detect, alert, and respond during fire
emergencies
Training & Awareness

E Strengthen workforce capabilities and safety culture




TPM Pillars for Fire Prevention

Early Management (EM)

Ensures new equipment and products are
designed for maximum reliability and

efficiency from the start

Planned Maintenance (PM)

Dedicated function preventing breakdowns
and equipment deterioration through

proactive, scheduled maintenance activities

In ITC apart from regular preventive
maintenance on the roller bearing, using
technology like 0T smart sensors provided for
monitoring the on real time data (temperature

and vibrations) and alerts will generated to the
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Jishu Hozen (JH)

Autonomous Maintenance pillar shifting
mindset from "l operate, you maintain” to "I
operate, | maintain" — operators perform

cleaning, lubrication, and tightening




Jishu Hozen (JH) - Right material at right place
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The Dust Explosion Threat
Dust is omnipresent in papermaking, generated during wood Key Mitigation Measures for DUSt

chipping, coal crushing, and core-cutting operations. Fine

particles accumulate on equipment, electrical panels, and Haza rds
structural surfaces.
Critical Risk: When suspended in air, dust can ignite from High-Efficiency Dust Collection
friction, hot surfaces, electrical sparks, or static discharge, Installation and maintenance of advanced dust collection systems
leading to flash fires or catastrophic explosions. Recent in risk-prone areas
pharmaceutical factory duct explosions demonstrated the
devastation possible when dust is uncontrolled. Robust Ventilation Systems

Limit dust accumulation and disperse airborne particles effectively

Structured Housekeeping

Flame-Proof Electrical Systems

Eliminate ignition sources through specialized equipment design

Dust Hazard Analysis

Comprehensive assessments for high-risk material
systems, especially starch and coal storage areas




Critical Risk: Process Interlocks and Control
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Storage Fire Risks

The Challenge

Sheer volume and combustibility of stored materials

amplify
fire risks
» Wastepaper and finished goods

» Chemical storage proximity
* Inadequate separation practices
* Rapid ignition potential
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Key Mitigation Measures

a Spark Prevention

Arrestors in material handling units and vehicles

m Isolation Protocols

Batteries and chemicals separated from combustibles

@ Strategic Stacking

Minimized vertical stacking and density

control

24/7 Monitoring

Video analytics for immediate fire alerts

For External warehouses better to prefer without power supply



Electrical Fire Risks

Risk Prevention at Design Stage

The Challenge

Short Circuits Dry Type Transformers

Large-scale electrical systems create significant fire Up to 3MVA: eliminates oil leakage risks and repeated maintenance

risk from faults and overloaded wiring

Ester Oil Selection

INnstant Ignition High flash point (360°C) vs conventional mineral oil (160°C)

Electrical faults may instantly ignite nearby Table 1: Ester oil provides double the flash point, significantly reducing flammability

combustibles, leading to rapid fire spread risk

Sandwich Busducts
Replaces non-phase segregated systems, eliminates joint

Faulty Protection , .
maintenance

with X TOOISs Sortware.
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Inadequate relay protection b s ,| Relay Coordination — communication |——————>[ Data Capturing syste
: ‘ , e »| network — SIMOCODE, 4 - " |

amplifies risk in critical " | .

COM 35 (ACB)

Proper fault protection settings prevent

i electrical fires ﬁ — < 4
Air Circuit Breaker fixed busbar *

joints monitored continuously a T &1 Gl 6 e ca B e
Online Temperature Monitoring - ENRR |

systems




Inspection & Maintenance
Thermography: Proactive Fire Prevention

Early Detection Technology ermography
v Safe access for the thermography. o . A

Infrared thermal imaging identifies electrical faults » Person doing Thermography is
before they become hazards safe and not exposed to live bus.

* |R window technically Proven for
the Thermography camera for

 |dentifies deteriorated insulation accurate measurement.

- Prevents costly failures o Installed for Power control
centers and Motor control

centers for Air circuit breaker
feeders where current ratings are
>1000Amps  ranging  upto

4000Amps in LV switchgear
Panels. *
* Provision given for around 60 no
of ACBs.

e Detects loose connections and overloaded circuits

Benefits

Non-invasive diagnostic technique enhances safety

 Improves equipment reliability

 Extends system lifespan

» Enables proactive maintenance




Welding, gas cutting, and grinding near combustibles release sparks that can
ignite paper, dust, and flammable gases

Hot Work Safety Measures

Pre-Work Assessment

Complete risk assessment with checklists and compliance tools before starting
and engagement of certified welders

Combustible Removal ’
Immediate removal of flammable materials from hot work areas |
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Non-Sparking Tools
Special tools used in flammable chemical storage areas

ReStriCted /0oNes LEL measuring in
confined space tools

No hot work at fuel tanks; bolted designs enable safe removal

Fire Watch Duty
Monitoring during and 1 hour after hot work to prevent residual ignition

LEL Monitoring

NCG drain area

Periodic Lower Explosive Limit checks in confined spaces and gas drains LEL measuring at




Chemical Storage Hazards

Flammable Chemicals Critical Concerns
* Process chemicals Mixing incompatible chemicals or storing near
» Nitric acid heat sources increases fire and explosion risk

 Sodium Chloride

- Sodium Hydroxide Proper storage and compatibility management

. Hydrogen peroxide essential for safety

Chemical Safety Mitigation

Compatibility Charts

— Adopted and displayed at all workplace zones HORHOLIE
Incompatible

Flammable

£ALCTHM LVDACLE ADTTE Pans LLHOTIN NS l-\:n—:
CALCTUM RYPOCHLORITE Gene CALCIUN HYPOCHLORITE

Compatible 0 Incompatible
“Nitric acid mixed with acetic acid they Generates gas
reacts vigorously and generate toxic gas

SODIUM BICARBONATE

and heat,




ITC Fire Safety inspection and testing

Maintenance Protocol Training Schedule
Evacuation mock drills conducted as planned.

Regular inspection mechanisms for protection systems

Regular training to fire warden and deputy warden and other work force on their roles of fire safety system
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Sprinkler system testing of LPG tanker unloading area
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Hydrant and sprinkler pumps station Sprinkler testing in paper godown Sprinkler system in chips and coal conveyor



— Trainings and Audit Systems

Comprehensive Training Program T

AR LY S

* Fire safety design principles

« Emergency system operations
* Enhanced workforce knowledge

« Regular scheduled mock drills
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Annual divisional safety audit on Fire safety focusing on Fire safety and electrical safety as
Nonnegotiable of all the units with External experts as auditors



New interventions at critical areas
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Electro Static Discharge plates provided at LPG tank area Linear Heat Sensing cables to the conveyors: A linear heat

. . g . sensing cable is used for conveyor belts to provide early fire
To avoid the static electricity fires and incidents at the LPG g Y P Y
premises, before entering into the LPG fence area, person detection by continuously monitoring heat along its entire
has to discharge statis electricity from the body by placing

the hands on the ESD plates.

length. The cable contains two conductors coated in a
temperature-sensitive insulation; when this insulation melts

emperature, the conductors short-circuit and

Turbine Area

* Video analytics on fire situations
Provided CCTV cameras at identified critical areas and
mapped to detect the smoke and alert the team to respond to the
situation.
* Heat detectors near to the turbine to early detection of fire at the
turbine zone.

Fire Suppression system: NOVEC 1230 fire suppression system in IT server room and
integrated with main Fire Alarm Control Panel



New interventions at critical areas

Online monitoring of breaker temperatures in HPRB d parallel deployment in evp-04

r :
Present condition:- [ S— , .

PCC breaker temperature monitoring
was done manually once in a month.
Meanwhile there is no way to detect or
predict temperature increase that would ¢
cause a plant to stop.

Benefits:

v' Continuous monitoring of breaker
contacts temperature.

v' Action can be taken if desired value
exceeds.

Alerts connected to
a mobile device that
allow for quick
response and it
reduces breakdown
and fire incidents

v By connecting this system to historian
we eliminated two incidents in EVP4 In EVP4 total 8 critical breakers temperature sensing modules installed,
through prompt action. given HMI panel and DCS alerts created
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“Prevention is not just a strategy; it is-the most
| powerful shield-against disaster.”

| —



Machinery Overheating Risks

The Challenge Impact Mitigation Measures Few examples

Automatic Interlocks
Corporate guidelines, Codes & 1.Halt processes during interrupts,

paper breaks, and machine stops
2.Machine interlocks for gas-fired
dryers and press systems
Equipment's, motors 3.Fire and explosion detection
integrated into process controls

4. FM Global-approved guards and
high speeds producing certified insulation systems and
Risk Assessment monitoring

Continuous operations of

Standards, Layout and early
Presses, dryers, management learnings

,machines run at

friction and heat.

HAZOP study and case study

-

Overheating may result
in fire or explosion recommendations guide

equipment selection

Critical Factors
Neglected cooling,
lubrication, or
maintenance leads to
fire risks |

Lubrication and Monitoring
Management

Daily checks and stringent

Implementation

Execute recommendations

schedules prevent overheating

from

Regular thermal image capturing

comprehensive risk
P of the bearings

assessment



