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SUSTAINABILITY IN INDIAN PULP
& PAPER

$ ﬂ Commitment to renewable energy and global

| 4
J’ sustainability standards.

N

/G\ ?.':5 Shift toward utilizing biomass byproducts:

PSEIN . %0

black liquor, biomass residues and biofuel.

O Benefits: Reduced fossil fuel dependence and

enhanced energy security.
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VALUE OF BLACK LIQUOR IN PULP AND PAPER

PRIMARY ENERGY SOURCE Grid Electricity
(Purchased)

One of the most important bio- oil/Gas
(Purchased)

fuel, black liquor acts as the

Other Biomass & Wastes
(Sludge, Rejects)

backbone for mill self-

sufficiency and power
Black Liquor ,
. (Internal Recovery) : ]
generation. Wood Residues &
Bark (Internal)
NPE CHALLENGES
NPEs (K, Cl, Si, Ca, etc) Coal

(quchased)

25%

accumulation pose significant
perational issues.
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"Z TNPL UNIT-1 RECOVERY BOILER OVERVIEW

2008 1300 120LAKH

COAL SAVINGS OPERATIONAL HOURS (By 2020)

2.3 LAKH | 1,00,000

MT per annum HOURS




REMNANT LIFE ASSESSMENT (RLA) STUDY

What is RLA?

A critical evaluation of aging industrial equipment, especially boilers using various
testing methods.

Regulatory Importance:

Mandatory for boilers operating at high temperatures as per the Indian Boilers
Regulations (IBR), 1950.

Purpose of RLA:

To assess the current condition of the equipment and determine its remaining safe
operating life to guarantee operational safety and compliance with regulations.



RLA FINDINGS

EXTERNAL CORROSION:

Severe external corrosion observed on the
outermost tubes of Primary Superheater
1B (PSH1B) and Secondary Superheater
(SSH) coails.

OBSERVED DAMAGE:
Evidence of oxidized shallow pits with

significant thickness reduction (down to 2.5-
3.1 mm from 5.1 mm original).




DETAILED FINDINGS ON SUPERHEATER TUBE CONDITION

ATTRIBUTED CAUSES

High Non-Process Elements (NPEs) (especially chlorides and potassium)
combined with high metal working temperatures.

CORROSION MECHANISM

High potassium and chloride content lowers ash melting point, increasing
deposit stickiness and accelerating corrosion.




MICROSCOPIC EXAMINATION

Micro Photographs- Location 1 - Fracture Region Micro Photographs- Location 1 - Fracture Region
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MAJOR
MODIFICATIONS




SUPERHEATER UPGRADE

METALLURGY

MOC of PSH1B and SSH coils upgraded from ASTM A213 Grade
T11 to Grade T22 for improved high- temperature strength, creep
and oxidation resistance.

SSH COIL ARRANGEMENT

Changed from jumper coil type to uniform pendent type to ensure
uniform tube cooling.

ADDITION OF DE-SUPERHEATER SYSTEM

Introduced between PSH1A and PSH1B for enhanced temperature
control and mitigation of thermal stress on SH1B.

Outcome

Reduction in
SH metal
temperature
and thermal

stress.




AIR SYSTEM ENHANCEMENTS

@ TERTIARY AIR

Fan and drive sizing increased for improved
combustion, reduced carryover.

AIR TEMPERATURE CONTROL

Introduced control valves in MP steam section in

Primary & Secondary air SCAPHs for precise
temperature management.

Outcome

Effective black
liquor
combustion
during load
fluctuations
and steam

savings.




SOOTBLOWER SYSTEM ENHANCEMENT
©

FOULING ZONE EFFICIENCY
New sootblower in RPM reduction for

transition zone (SH deeper cleaning.

to BB)

MECHANISM TRAVEL TIME

Indexing for nine Increased from

sootblowers. > 4.5 to 6.0 mins. I




ESP SYSTEM TIMELINE

CFD STUDY

A CFD study informed modifications to the
REDUNDANCY flue gas ducting for even gas distribution

. across any two operating ESP chambers.
Installation of an
additional ESP d
chamberin 2017.
— MODIFICATION
' CONSTRAINT Inlet duct and guide

Uneven flue gas distribution vanes modification
in new ESP led to reduced carried out.

boiler capacity when ESP-A

or ESP-B were offline.




CFD STUDY

Pressure losses in the s stem

CASE-01
PORTION

MODIFICATION

Common Inlet duct (#1 to #2)

Disc Damper — Chamber A (#2 to #34) 135
Disc Damper — Chamber B (#2 to #38) -

Disc Damper — Chamber C (#2 to #3C) 139
Inlet duct — Chamber A (#3A to #4A) 179

Inlet duct — Chamber B (#3B to #4B) -
Inlet duct — Chamber C (#3C to #4C) 188
ESP Flange to Flange — Chamber A (#4A to #5A) 188
ESP Flange to Flange — Chamber B (#4B to #5B) -
ESP Flange to Flange — Chamber C (#4C to #5C) 200**
Outlet duct — Chamber A (#5A to #5A) 30
Outlet duct — Chamber B (#5B to #6B) -

Outlet duct — Chamber C (#5C to #6C) 123

** Chamber C ESP Flange to Flange Pressure is
estimated value (Assumed)

MODIFIED

CASE-02

EXISTING

Common Inlet duct (#1 to #2) 66
Disc Damper — Chamber A (#2 to #3A) 135

Disc Damper — Chamber B (#2 to #3B) -

Disc Damper — Chamber C (#2 to #3C) 139
Inlet duct — Chamber A (#3A to #4A) 179
Inlet duct — Chamber B (#3B to #4B) -
Inlet duct — Chamber C (#3C to #C)
ESP Flange to Flange — Chamber A (#4A to #5A) 187
ESP Flange to Flange — Chamber B (#4B to #5B) -
ESP Flange to Flange — Chamber C (#4C to #5C) 200*
Owutlet duct — Chamber A (#5A to #6A) 30
Outlet duct — Chamber B (#5B to #6B) -
Outlet duct — Chamber C (#5C to #5C) 124

** Chamber C ESP Flange to Flange Pressure is
estimated value (Assumed)




TARGETED ENERGY SAVING MEASURES

Key initiatives and their impact on energy consumption

EQUIPMENT ACTION TAKEN SAVINGS
ID Fans Ducting replacement 1,500 units/day
Feed Water Pump Impeller modification 3,000 units/day
Ash Conveying Intermittent operation strategy 550 units/day
Firing Guns Shifted to splash-type guns Enhanced Combustion
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BREAKDOWN AND DOWNTIME

DOWN TIME

ZERO DOWNTIME

Significant reduction in downtime due to

pressure part failures from a peak of 380
hours in FY 2022-23 to Nil since FY
2023-24.
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SHUTDOWN FREQUENCY

a : : 117113
Retrofit carried out
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Shutdown mterval

Despite high NPE levels (Cl: 25-30%, K: 8—12%), flue gas path jamming due to ash

fouling was significantly reduced. As a result, frequency of boiler stoppage for water-

110

/(C

100

No. of days

15 16

wash shutdowns has reduced from 6 times per year (once every 2 months) to 3-4
‘ times per year (once every 3-4 months)



ENVIRONMENTAL BENEFITS

PRE-RETROFIT < 100 mg/Nm’

POST-RETROFIT

Y’ ENSURING ENVIRONMENTAL COMPLIANC

The boiler can now operate at its Maximum
Continuous Rating (MCR) even with one ESP unit

offline.




', SUSTAINABILITY GAINS
\ Additional
11,000 MT of Resulting in 33,000
BLDS fired MT Renewable
steam generation
ENEFIT
Around 11,000 MT rann
of CO,e emission
avoided Around 6,000 MT

of coal saved
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CONCLUSION: A RESILIENT AND
. COST-EFFECTIVE OPERATION

J’ ‘4 Data-Driven Improvements

E\'/i (&%) Optimized Bio-resource Utilization
- 19' Enhanced Operational Efficiency

ﬁ Ensured environmental compliance
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