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Team Members:-

Sanjaya Kumar Jena - GM, COO-3 MTPA

Soumava Das - Deputy Manager, EnMS-Lead

Pakruti R Sahoo - Assistant Manager, EnMS Co-ordinater

Prasidhi Rastogi - Assistant Manager, Environment Co-ordinater
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• 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

• Expansion 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

Plant Profile
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Year Hydrate (T) Calcined (T)
Power 

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

Total Energy 

(GJ)

FY - 21 1847778 1840893 215.66 71.13 1.72 7.25

FY - 22 1969212 1967910 217.54 70.63 1.68 7.16

FY - 23 1854926 1792474 226.69 72.046 1.68 7.17

Energy Trends
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Energy Breakup chart
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Projects

• Replacement of 2 nos. of Digestion heaters. Annual savings 

of 60 KT of steam.

• Calandria 1 replacement in Evaporation 1 & 2. Annual 

Savings of 40 KT of steam.

• Max HT dosing in Evaporation Units resulting in steam 

saving of 20 KT per annum.

• APC in Evaporation units Specific Steam improvement by 

0.01 T/T.

• Replacement of Steam traps in Digestion and Evaporation 

units.

• Specific Steam improvement by cleaning and overhauling 

indirect pass heaters of Digestion unit

Specific Steam
All the units are in T/T
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Projects

• Air ingression arrest in Calciner 1&2 venturi/ESP/other 

cyclones. Annual savings of 100 KT of HFO.

• Refractory replacement and overhauling of Calciner 1 and 2. 

Annual savings of 100 KT of HFO

• Advance Process Controllers in Calciner units to improve 

Specific FO by 0.1 Kg per Ton.

• Implementation of online blind system for anytime CCl of 

Pan filter-0 & trail of Filter-Max 482FM to reduce hydrate 

moisture with potential saving in Specific FO by 0.1 Kg/T

Specific FO
All the units are in Kg/T
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Projects
• Conversion of Condensate pumps in Digestion & GQC pumps in Evap unit 

from DOL to VFD. Annual Savings of 6.9 lakh units of electrical energy.

• Conversion of one HST overflow motor from DOL to VFD. Annual Savings 

of 4.32 lakh units of electrical energy.

• Energy Saving initiatives in main air compressor house. Annual Savings of 

22.74 lakh units of Electrical Energy.

• Pulley replacement of ISC pumps in White 1. Annual savings of 12.09 

lakh units of Electrical energy.

• Net liquor productivity improvement froom 82 gpl to 85 gpl to yield 

savings of 2 Kwh/T per GPL improvement.

• Power factor improvement from 0.81 to 0.94 across all substations

• Installation of ASVG in SWR 4.1 to mitigate harmonics as per IEEE norms.

• Replacement of 172 nos. of IE 1 motor to IE 3 motors . Annual savings of 

1800 Mwh per year.

Specific Electrical
All the units are in Kwh/T
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Projects

• Steam economy Improvement in Turbine 3 (TG 3 

overhauling, Condenser 3 cleaning, GV servicing and 

cement insulation in turbine). Savings of 26,308 Tons of 

coal per annum

• Replacement of CT fills in CGPP. Annual savings of 8.75 

lakh units of electrical energy.

• Air pre-Heater replacement in Boiler 2. Savings of 11,700 

tons of coal per annum.

• Replacement of Boiler bowl mill ring/roller in Boiler 1, 2 

and 3. Annual savings of 3.36 lakh units of electrical 

energy.

Station Heat Rate
All the units are in Kcal/Kwh



Sensitivity: Internal (C3)

Performance Benchmarking

All the units are in GJ/T
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Roadmap towards Benchmarking
• Improvement in Precipitation productivity by 5% up to 88 gpl

• Further Improving evaporation rate and calciner energy  Introductionof

FD (Fluidized bed) fan based calciner in FY 2022-2023

• Alternative energy source like use of Natural Gas instead of FO and coal

• Reducing total energy consumption MEA 2021-22 suggestions

• Achieve substantial energy efficiency gains by introducing APC and 

digitization

• Optimizing the efficiency of the overall process and capacity utilization  

• Proposal of installation of 10MW solar power plant.

• Installing new technologies like IE3 motors, Harmonic filters, VFD in 

compressors
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Key projects impacting Specific Coal consumption and Station Heat rate.

TG 3 steam economy improvement: - Overhauling of the turbine rotor with repair of

damaged blades. Steam Economy of Turbine Main Steam Improved by 0.2 T/MW.

Energy Saving of 3.69 Lakh GJ and GHG savings of 31735 tons of Co2.

Boiler 2 APH replacement: - Air preheater replacement in boiler to improve specific

coal and Thermal efficiency with coal savings of 11.7 KT. Energy Saving of 1.46 Lakh GJ

and GHG savings of 14113 tons of Co2.

Key projects impacting Specific Steam consumption.

Max HT Chemical Dosing: - MHT chemical acts as a scale growth inhibitor. It helps as

an anti-scalant in evaporation tubes. Energy Saving of 0.4 Lakh GJ and GHG savings of

3563.9 tons of Co2.

Evaporation 1 & 2 Calandria 1 tubes replacement: - Scaling inside calandria tubes

affect Specific steam consumption. Energy Saving of 0.8 Lakh GJ and GHG savings of

8134 tons of Co2.

Implemented Projects
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Key projects impacting Specific Electrical & FO consumption.

Calciner 2 Refractory and air venturi replacement: - To minimize heat loss 

in calciner. To arrest air ingress in furnace and to improve Specific FO. 

Energy Saving of 0.86 Lakh GJ and GHG savings of 5900 tons of Co2.

HST O/F motor from DOL to VFD: - To prevent Valve throttling operation. 

Energy Saving of 1228 Mwh and GHG savings of 1014 tons of Co2.

Implemented Projects
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Advance Process Controller in Precipitation unit

The precipitation circuit is the is the first part of the white area where the saturated pregnant

liquor is cooled down to recover the hydrate particles. The precipitation has two divisions i.e.

agglomeration and growth circuit.

The controls are done manually to optimize the input flow, Tshampher ratio and last tank

temperature where multilevel optimization is not possible.

" After Stabilization in Precipitation Circuit, it will 

be the 1st Refinery in India for 100 % E2E APC "
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Replacement of IE 1 motors with higher energy efficient 
IE 3 motors

This project was taken to phase out less efficient IE 1 motors to enhanced Energy efficient IE 3

motors under National Motor Replacement plan. Motor readings pre and post data were taken from

PHD software.IE 3 motors were procured through ESCO route where payment to be cleared phase

wise under profit sharing basis.
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Specific FO improvement by air ingression arrest in Calciner and 
refractory replacement job

Heat Loss due to deterioration of Refractory materials.

Increase in fuel consumption in furnaces due to achieve the temperature gain due to

shortcircuiting because of Air Ingress in Calciner 1 and calciner 2.
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3 years Project Synopsys & Projects planned 
for FY 24



Sensitivity: Internal (C3)

Key Projects towards path of Decarbonization

• Usage of Natural Gas in Calciners instead of Furnace Oil

• 10 MW Hybrid Power Plant

• Setting up of Biomass plant to aid sustanability goals and decarbonization by
Biomass firing in Boilers @ 2000 T per month.

• VFD installation in two nos. of HST pump

• Steam Economy Improvement in Evaporation units

• Improvement of Heat Transfer Coefficient in Digestion heaters

• Reduction in Specific Coal Consumption and improvement of SHR by Boiler 1

APH tube replacement

• Improvement of Liquor Productivity to 88 gpl
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FY
Installation 

Capacity

Generation 

(in Million 

Kwh)

Import 

(IEX/PXIL)

(in Million 

Kwh)

Percentage 

share

FY-21 180 KWp 0.071 0 0.015

FY-22 180 KWp 0.084 0.671 0.145

FY-23 180 KWp 0.138 6.667 1.32

Renewable Energy Sources

Key Highlights

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

• Installation of 10 MWp(Onsite) in under bidding process from Sterlite power

• 322 T of Biomass fired in our Co-gen Boilers
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Energy Monitoring & Digitalization
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Emission Trend & Initiatives
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Air Quality Management
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EnMS ISO 50001:2018 & ESG
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PAT & Escerts
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 9731 nos. of EsCerts were sold generating a revenue of

1.2 Crore INR.

This year we recieved two awards

1). Best Energy Efficient Unit

2). Best Energy Efficient PAT DC

from CII Energy circle Chandigarh Chapter for our outstanding

energy performance
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Vedanta Commitment towards NET Zero
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Net Zero by 2050 or sooner
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People 
Involvement
Energy walk with higher management 

conducted during Energy week celebration 

on December 14, 2022

Various Energy awareness activities such as 

Ideation session, Quiz session were 

conducted across all the areas inside 

refinery.

Energy Conservation is not something which 

should remain restricted to Industry. This 

time we took one step further and spread 

Energy awareness across two schools during 

Energy week in collaboration with CSR dept.
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Awards & Recognition
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