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ABOUT THE ORGANISATION
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Our 

Plant 

Site

▪ Vedanta Limited, Lanjigarh (An ISO 9001, 14001, OSHAS 18001 certified Company) is a 2MTPA Alumina 

refinery plant which provide Smelter grade Alumina to its smelters in Jharsuguda and Balco

▪ 2 MMTPA Alumina production  with 90 MW CGPP

▪ Comissioning is in progress : 2 to 5 MMTPA

▪ 32 Km long railway line

▪ 65 Km water pipeline

▪ Dry red mud disposal using press filter

▪ The 1st Organization to be ISO 50001 certified



Sensitivity: Public (C4)

Grinding
Pre‐Desilication

Bauxite HandlingCrushing

Digestion Settlers
Security Filters

Precipitation

Cyclones

Washers

HP Steam

Classification

Red Mud pond

Red Mud Filter

LP Steam

Calcination &  Silo Storage

Evaporation
Power Plant

C

Calcination

Alumina Manufacturing Process



Sensitivity: Public (C4)

ENERGY MAPPING & ENERGY DISTRIBUTION CHART
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Specific Steam, 4.08, 
48%

Specific Electrical Energy, 0.97, 11%

Specific FO, 3.49, 
41%

Year
Hydrate Alumina 

(MMTPA)

Calcined Alumina 

(MMTPA)

Power 

(Kwh/T)
FO (Kg/T) Steam (T/T)

Total Energy 

(GJ)

FY - 20 18.25 18.11 216.8 70.59 1.73 7.27

FY - 21 18.48 18.41 215.7 71.13 1.72 7.25

FY - 22 19.69 19.68 217.5 70.63 1.68 7.16

FY - 23 18.55 17.92 226.7 72.05 1.68 7.17

FY - 24 18.03 18.13 227.5 69.05 1.74 7.24*

2020-21 2021-22 2022-23 2023-24

Series1 0.2556 0.2512 0.2701 0.259
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SEC IN TOE/T
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Project-1 :  PDS Area Electrical Energy Reduction 

Description of the Project : 
• PDS slurry transfer pumps ( tank to tank ) was operated at 60 -70 % loading 

with existing production.
• Pumps in Tank 1,2,3 were taken in consideration for valve throttling up to 60% 
• Pump 6 In house HT VFD availability with Transformer was installed

Major Implemented Projects

Tangible Benefits
• Electrical Energy Savings: - 768 MWh per annum
• GHG savings: - 545 T Co2 per annum

Project-2 :  Digestion Heater Heat Transfer Co-efficient Improvement
Description of the Project : 
• Digestion heater heat transfer Co-efficient was at 1900 W/m2 after cleaning
• Digestion LSH & FSH with more than 50 tubes dummy were identified in 3 trains
• Heater DP greater than 4 Kg/cm2 were chosen as hinderance for slurry flow
Horizontal Deployment : 

• In 3 pair of LSH & 12 Pair FSH heater in 3 Digestion unit

Tangible Benefits
• Steam Energy Savings: - 80000 T per annum ( in 4 heaters)
• GHG savings: - 15200 T Co2 per annum
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Project-3 :  Anti frictional Coating in Alkaline Cooling water Pumps

Description of the Project : 

• Flow & Head in Cooling water pumps was less than design , resulting in running of 3rd 
pump

• Antifrictional ( bellazona) coating  to reduce the frictional losses in the pump
• Loss reduction to increase flow

Major Implemented Projects

Tangible Benefits
• Electrical Energy Savings: - 469 Mwh per annum
• GHG savings: - 355 T Co2 per annum

Project-4 :  Installation of HT Capacitor banks in Four Major Substations in Refinery

Description of the Project : 

•  SS 2, SS 3, SS 4 & SS-6 power factor was hovering around 0.84 
• SS-2, SS-4 had old capacitors banks with lower capacity with Extra MVAR 

requirements
• SS-6 and SS-3 had no capacitor bank installed at site for the whole MVAR 

requirements were calculated.

Tangible Benefits
• Electrical Energy Savings: - 1264 Mwh per annum
• GHG savings: - 890 T Co2 per annum
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Project-5 : Ball Mill 1& 2 Throughput improvement 
Description of the Project : 

• Ball Mill 1 & 2 Throughput was at 210 TPH against the design of 300 TPH
• Product pump flow was not sufficient to increase ball mill feed
• Spent liquor flow not sufficient
• Liner replacement & Ball segregation required

Major Implemented Projects

Tangible Benefits
• Electrical Energy Savings: - 2400 MWh per annum ( in two mills)
• GHG savings: - 1702 T Co2 per annum

Project-6 : Evaporation 1 & 2 Steam Economy improvement from 3.5 to 3.8 T 
of moisture/T of steam
Description of the Project : 

• Steam Economy was less at 3.5 T/T against the design of 4.1 T/T
• Evaporation rate of 520 tph required against running of 440 tph in Calendria 
• Requirement of running 3rd evaporator with increase in running hours
• Replacement of  4600 tubes in two calendria with tubes with more surface 

areaTangible Benefits
• Steam Energy Savings: - 40000 T per annum 
• GHG savings: - 9500 T Co2 per annum
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Project-7 :  Biomass feed of 20 t/day to Co-generation boilers 

Description of the Project : 
• Fuel substitution in boilers from Coal to Biomass
• Study of NTPC boilers where Biomass feed of 3 % is ongoing
• Modifying the operation conditions in Boilers, Coal mills and also study of Ash 

contents of Biomass
Implementation:
• Pilot Trial of 300 T in for first time basis
• Developing a steady supply chain of biomass with affordable prices (same as 

coal)
• 20 T/day firing of biomass from Feb -24
Horizontal Deployment : 

•  Fuel substitution up to 5  %  with Biomass in Existing Boilers

Major Implemented Projects

Tangible Benefits
• GHG savings: - 10000 T Co2 per annum ( 600 T of coal substitution 

per month)
Intangible Benefits
• Fuel Substitution in boilers with affordable pricing
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PROJECTS & STRIVING FOR CONTINUAL IMPROVEMENT
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Year
No. of Energy Saving

Projects
Investment( in crores)

Electrical Savings

(million Kwh)

Thermal Savings

(GJ)
Savings (In Crores)

FY 2020-2021 7 1.12 34.2 13.4 11.97

FY 2021-2022 15 7.63 5.5 339759 15.92

FY 2022-2023 32 44.72 20.12 914709 61.5

FY 2023-2024 29 40.88 10.54 591585 48.25

Vedanta’s Commitment to achieve NET ZERO by 

2050 or sooner Sign Of Continuous Improvement in Energy 

Performance

69000 Tons of CO2 saved in FY 

2024 from ENCON projects
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Renewable Energy Sources

Key Highlights

• 6667 MU of Renewable energy imported through IEX and PXIL platforms in FY 23

• Feasibility study of 4.6 MWp carried out by Evolve Solar in Lanjigarh Plant area

• 458 T of Biomass fired in our Co-gen Boilers & 1000 T/Month FY 25 is planned

• First Bio- diesel trial taken in Trucks ( Red Mud Discharge Unit) & EV Charging Station Set up in 

Colony



Sensitivity: Public (C4)

Key Projects towards path of Decarbonization

• Usage of Natural Gas in 5 Calciners instead of Furnace Oil​

• Setting up of Biomass supply chain for Biomass firing in Boilers @ 1000 T per month​.

• Waste Heat Potential Recovery Evaporator ( ICT turbine) in Evaporators , Calciner Waste Heat recovery in Cooling 

tower

• Anti frictional Coating in 16 nos . Water Pumps for 6-8 % Energy Saving

• Compressor Energy Saving initiatives like ZLDS, Demand controller in precipitation area

• Improvement of Heat Transfer Coefficient in Digestion heaters

• Reduction in Specific Coal Consumption and improvement of SHR by 3 Boilers  Senior APH tube replacement and 

Economizer Coil replacement

• Improvement of Liquor Productivity to 88 gpl

• Exploring Solar potential in plant up to 4.6 MWp & PPA with Serentica Energy for 10 MW Hybrid plant
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ROADMAP TOWARDS GREEN ALUMINA
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Decarbonization RoadMap 2030 - 30 % Reduction in TCO2

Increase Decrease Total
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TCO2 Emission Trend   & Reduction plan

* TCO2 Emissions Scope 1 & 2
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Scope-3 Emission Category wise

 Category 1 - Purchased Goods & Services

Category 2- Capital Goods

Category 3- Fuel & Energy Related

• Proper Categorization of  TC02 Emissions with Monthly 

Reports  & Online Tracking sheets

• Scope emission category definition & calculation on 

quarterly basis

• Digital Enablon reporting of Scope 1,2 & 3 Emissions

• Reduction plan preparation on category wise
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PAT , Escerts & Awards 

VL-Lanjigarh Received 
15044 Escerts in PAT-II 
cycle compared to 762 
certificates received in 

PAT-I cycle.

Organization received 
first ever National energy 
conservation award ( first 
prize) for the year 2020 

by BEE and MIP.

Till date 6852 nos. of 
EsCerts were sold 

generating a revenue of 
1.2 Crore INR in FY 23-

24

For FY 24-25 cycle till 
date 1050 Escerts sold 

Energy Awards & Recognition:

• CII Energy Circle Best PAT DC & Energy Efficient Unit

• CII Hyderabad – Excellent Energy Efficient Unit award

• Orissa State Energy Efficiency Award – SDA BEE Cell ( 2 consecutive years)

• Kalinga Award : 5 star category 2024 in Energy Efficiency from IQEMS
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Vehicle Decarbonization 
Drives at Vedanta Lanjigarh

• 4 out 6 Forklifts converted to EV . 8 EV 
forklifts conversion targeted till FY 25

• Employee Friendly EV policy 

• EV charging infrastructure in township

• Bio-diseal trial in trucks
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Energy Efficiency as Brand
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EnMS ISO 50001:2018 & E&C Committee
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THANK YOU !
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Mr.  Pranab Bhattacharya

(CEO- Vedanta Lanjigarh)

pranab.bhattacharyya@vedanta.co.in

9124570828

Mr. Sanjay Kumar Jena 

(Deputy Head Commissioning & E.M)

Sanjaya.Jena@Vedanta.co.in

9937292875
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