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“Renewable Bio resources for industrial and
domestic Boilers offer significant environmental,
economic and operational advantages over
traditional fossil fuels like coal, oil, and natural
gas.”

Bio Resources



 Naturally replenished biological materials Derived from plants, agricultural waste, and organic residues Carbon-Neutral or low-carbon energy source

❑ Examples: Biomass, Biogas & Biofuels

What are Renewable Bio resources for energy ?



Solid Biomass:

 Rice husk, Bagasse Pith Wood chips, Wood dust, Pellets, Patta-Kutty & Mustard Husk

Gaseous Fuels:

 Biogas

Types of Bio resources used in Boilers



Advantages of Using Bio - Resources



Carbon Emission Reduction
NPL - 60 TPH & 100 TPH HP AFBC Boiler – FY 2025-26 (Apr-Dec 2025)

Fuel CO₂ Emission Factor
Coal 2.42 tCO₂ / Ton
Biomass fuels 0 tCO₂ (Carbon Neutral*)

A. Emission Factors:-

*As per standard practice, biomass CO₂ is considered biogenic and not counted for net emissions.

Particulars Quantity (Ton) Emission Factor
(tCO₂/Ton) CO₂ Emission

(tCO₂)
Coal (Design Basis) 196,961 2.42 476,645

B. Design Fuel Carbon Emission (Coal Only)

Design CO₂ Emission = 476,645 tCO₂

Fuel Quantity (Ton) Emission Factor CO₂ (tCO₂)
Coal (Actual) 66,138 2.42 160,053

C. Actual Fuel Carbon Emission

Carbon Emission Reduction in FY 2025-26 = 316,592 tCO₂
(Note- These Carbon emission reduce by NPL Boilers in FY 2025-26)



Carbon Emission Reduction
NPL - 60 TPH & 100 TPH HP AFBC Boiler – FY 2024-25

Fuel CO₂ Emission Factor
Coal 2.42 tCO₂ / Ton
Biomass fuels 0 tCO₂ (Carbon Neutral*)

A. Emission Factors:-

*As per standard practice, biomass CO₂ is considered biogenic and not counted for net emissions.

Particulars Quantity (Ton) Emission Factor
(tCO₂/Ton) CO₂ Emission

(tCO₂)
Coal (Design Basis) 193,667 2.42 468,674

B. Design Fuel Carbon Emission (Coal Only)

Design CO₂ Emission = 468,674 tCO₂

Fuel Quantity (Ton) Emission Factor CO₂ (tCO₂)
Coal (Actual) 73,801 2.42 178,598

C. Actual Fuel Carbon Emission

Carbon Emission Reduction in FY 2024-25 = 290,076 tCO₂
(Note- These Carbon emission reduced by NPL Boilers in FY 2024-25)



Biomass : Carbon Neutrality
Renewable, Low Carbon and Locally Sourced



Carbon Neutrality: Biomass Fuel is considered carbon neutral

Waste Reduction: Utilizing agricultural residues & forestry waste

Reduced Pollutants: Lower emissions of CO2, SO2, Nox & SPM

Environmental Benefits



Fuel Combustion Ratio
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NPL – 60 TPH & 100 TPH AFBC Boiler Fuel Consumption



Fuel Cost Comparison & Savings
Boiler – FY 2025-26 (Apr-Dec 2025)

Particulars Quantity (Ton) Rate (₹/Ton) Amount (₹)
Coal (Design Basis) 196,961 6,500 1,280,247,574

Design Fuel Cost (Coal Only – As per Boiler Design)

Design Fuel Cost (Coal Only) = ₹1,280,247,574

Fuel Type Quantity (Ton) Rate (₹/Ton) Amount (₹)
Coal 66,138 6,500 429,897,000
Rice Husk 85,105 5,500 468,077,500
Bagasse Pith 85,922 2,000 171,844,000
Wood Dust 16,923 2,000 33,846,000
Patta Kutty 6,417 2,500 16,042,500
Total Actual Cost — — 1,119,707,000

Actual Fuel Consumption & Cost (Coal + Biomass)

Description Amount (₹)
Design Coal Cost 1,280,247,574
Actual Fuel Cost 1,119,707,000
Total Saving 160,540,574

Total Savings

Total Fuel Cost Saving in FY 2025-26 = ₹16.05 Crore (Approx.)



Fuel Cost Comparison & Savings
Boiler – FY 2024-25

Particulars Quantity (Ton) Rate (₹/Ton) Amount (₹)
Coal (Design Basis) 193,667 6,500 1,258,835,500

Design Fuel Cost (Coal Only – As per Boiler Design)

Design Fuel Cost (Coal Only) = ₹1,258,835,500

Fuel Type Quantity (Ton) Rate (₹/Ton) Amount (₹)
Coal 61501 6,500 399,756,500
Rice Husk 90,075 5,500 495,412,500
Bagasse Pith 83,351 2,000 166,702,000
Wood Dust 16,578 2,000 33,156,000
Patta Kutty 6,250 2,500 15,625,000
Total Actual Cost — — 1,110,652,000

Actual Fuel Consumption & Cost (Coal + Biomass)

Description Amount (₹)
Design Coal Cost 1,258,835,500
Actual Fuel Cost 1,110,652,000
Total Saving 148,183,500

Total Savings

Total Fuel Cost Saving in FY 2024-25 = ₹14.81 Crore (Approx.)



Coal GCV: 4,000 kcal/kg & Biomass GCVs: Rice Husk – 3,200 kcal/kg | Bagasse Pith – 2,000
kcal/kg | Wood Dust – 2,800 kcal/kg | Patta Kutty – 2,500 kcal/kg

Annual Cost Savings

Cost Savings by Biomass Utilization in Boiler

FY 2024-25 (₹) 14.81 Cr Full year savings by
biomass replacement

FY 2025-26 (Apr–Dec
2025) (₹) 16.05 Cr

Savings till December
2025; expected full-year
saving higher than previous
year

Fiscal Year Cost Saving (₹) Notes

Observation:❑ Biomass substitution provides both financial and environmental benefits.



Significant Cost Savings: Industrial transitions to biomass can lead to
a 25% to 40% reduction in monthly fuel costs.

Stable Pricing: Fossil fuel prices are highly volatile due to global
geopolitical factors, whereas biomass prices are more stable and can be
sourced locally as seasonal availability like Rice Husk, Patta Kutty, Wood
Chips, etc.

Rapid Payback Period:While initial installation costs for biomass boilers
are lower than fossil fuel alternatives, the operational savings often lead to a
full investment payback within 2 to 3 years.

Economic Benefits
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Operational Challenges



“Enhance boiler performance, longevity, and operational safety by
optimizing studded bed coil placement and design.”

360° Coils: Located near & over fuel feeding nozzles.
Purpose: Protect the bed coil & furnace walls from direct fuel erosion impact.
Benefits: Reduces erosion, minimizes wear, improves safety and durability of
bed coil.

270° Coils & 180° Coils : Placed in some regions due to maintain the heat pick
up and for long life and boiler health.
Purpose: Improve heat absorption, efficient energy transfer and Reinforce zones
susceptible to hot spots or corrosion.
Benefits: Enhances thermal efficiency, uniform heat distribution, extends coil
lifespan, reduces maintenance frequency & ensures safe operation.

Modification – Studded Bed Coil



 Studded Bed Coil Implementation Phoscast Refractory on Bed Coils Fuel Cap Modification – SS Ring for long life & fuel spreading

Benefits Achieved:-

 Enhanced boiler structural integrity and longer life. Reduced maintenance costs and unscheduled shutdowns. Improved safety by preventing corrosion-related failures. Optimized heat transfer efficiency and fuel combustion performance. Enabled sustainable operation with biomass fuels.

Boiler Health Improvement



Slagging and Fouling Control: Biomass fuels contain alkali metals
potassium, sodium – Solution soot Blowing

Corrosion Mitigation: Hot corrosion of boiler tubes

Burn-back Protection: Install mechanical fire-stopping devices, such
as rotary valves

Maintenance for Equipment Protection



Energy Independence: Sourcing fuel from local agricultural or forestry
sectors reduces reliance on imported fossil fuels and enhances national
energy security.

Rural Development: The biomass supply chain creates local jobs in
collection, processing, and transportation, boosting regional economies.

Strategic and Social Advantages



Fuel Quality Checks: Assess fuel daily for high moisture content, which
reduces flame stability and increases emissions

Co-firing Limits: Blending biomass with Coal

Thermal Inertia: Biomass boilers have high thermal inertia and cannot be
extinguished instantly.

Operational & Combustion Controls



❑ Fire & Explosion Prevention

❑ Dust Management

❑ Gas Monitoring

Fuel Storage and Handling Precautions



 Environmentally friend and sustainable

 Technological improvements are reducing challenges

 Important role in future energy systems

Conclusion
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