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CORE PURPOSE
Vedanta is a globally diversified natural resources company 

with low-cost operations. We empower our people to drive 

excellence and innovation to create value for our 

stakeholders. We demonstrate world class standards of 

governance, safety, sustainability and social responsibility.

OUR VALUES

Excellence Trust Care Innovation IntegrityEntrepreneurship Respect

OUR CORE PURPOSE & VALUES

Safety
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Vedanta Limited, Jharsuguda

Smelter 1 : 0.55 MTPA 

CPP : 9X135 MW

Smelter 2 : 1.25 MTPA 

TPP : 4X600 MW
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Smelter Overview
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Power Overview

4x600 MW TPP

Coal Source - Mahanadi Coal Fields
Water Source - Hirakud Reservoir

Customer - U#1,3,4–1.25 MTPA Al Smelter, 
U#2-SLDC Odisha

Coal Source - Mahanadi Coal Fields
Water Source - Hirakud Reservoir
Customer – 0.5 MTPA Al Smelter

BOILER- HARBIN BOILER CO LTD
2060 TPH (BMCR) Pressure 17.5 MPa

TURBINE - DONGFANG ELECRIC CO LTD
600 MW rated (642 MW Peak)

CHP – McNally Bharat
Capacity 3000 TPH

DM Plant – Sichuan Electric Power 
283m3/hr X 2

AHP – Hybrid ESP with SPM < 50 mg/Mn3 
& HCSD system

BOILER – SHANGHAI ELECTRIC CO LTD
440 TPH (BMCR) Pressure 14.29 MPa

TURBINE - SHANGHAI ELECRIC CO LTD
135 MW rated (158 MW Peak)

CHP – McNally Bharat
Capacity 1000 TPH

DM Plant – Sichuan Electric Power
120 m3/hr X 3

AHP – Hybrid ESP with SPM < 50 mg/Mn3 
& HCSD system

9x135 MW CPP
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Befesa Casting 
Line, Spain 

Continuous 
Properzi Wire 
Rod Mill, Italy

Continuous 
Southwire 
Mills, US

Wagstaff Air Slip 
Casting Technology 
(Vertical Direct Chill 
Casting Technology)

Hertwich 
Continuous 

Homogenization

Potline Casting
Quality 

Assurance

GAMI Technology

NABL Credited Lab 
with Spectrometers

ARL 4460 of M/S 
Thermos, 

Switzerland
Inline Degassing & 
Filtration System
100% Ultrasonic 

Testing

Ingots
Wire
Rods Billets

TECHNOLOGY & EQUIPMENT

Befesa Ingot 
and Properzi 

Cast Bar 
Technology

Primary 
Foundry 

Alloy

Wagstaff Epsilon 
Technology 

(Casting 
Technology), USA 

Slabs

Cutting Machine 
(Sermas, France)
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ENERGY POLICY & OBJECTIVES

ENMS OBJECTIVES

▪ Reduce DC Energy Consumption
▪ Reduce Auxiliary Energy 

Consumption 
▪ Reduce HFO Consumption
▪ Reduce Diesel consumption 
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“Fruitful result of our efforts”

SPECIFIC ENERGY CONSUMPTION TRENDS- SMELTER

13,241.00

13,134.50
13,071.50

13,010.87 12,995.50

12800.00

12900.00

13000.00

13100.00

13200.00

13300.00

FY22 FY23 FY24 FY25 (YTD) FY25 (TGT)

DC Specific Energy Consumption 
(KWH/MT)

423.50
419.50

400.50

390.48 392.50

370.00

380.00

390.00

400.00

410.00

420.00

430.00

FY22 FY23 FY24 FY25 (YTD) FY25 (TGT)

AUX Specific Energy Consumption 
(KWH/MT)

45.35 45.22

44.50

43.31
43.63

42.00

43.00

44.00

45.00

46.00

FY22 FY23 FY24 FY25 (YTD) FY25 (TGT)

HFO CONSUMPTION TRENDS
(KG/MT)

2.34

2.25

2.16 2.15
2.11

1.90

2.00

2.10

2.20

2.30

2.40

FY22 FY23 FY24 FY25 (YTD) FY25 (TGT)

Specific Diesel Consumption
(Ltr/T)



Sensitivity: Public (C4)
9

GJ/MT TRENDS
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PERFORMANCE BENCHMARKING

One measurement is worth a thousand expert opinions
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XINFA BALCO NALCO ADITYA MAHAN VEDANTA LTD.
JHARSUGUDA

Specific DC Energy consumption kWh/MT (Best 
Achieved figures)

National
Benchmark

International 
Benchmark

We are 
here
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ENCON PROJECTS FY 2022-23

Sl. 
No. Project description

Annual energy 
saving in Million  

kwh

Cost 
saving in 

Million

Investment 
in Million

Payback 
(Years)

1 100% Graphitized Cathode Implementation 18.357 113.077 82.8 0.73

2 Mill roller replacement for 6 unit 4.7 16.25 24 1.47

3
Elimination of potential business risk in plant-1 by 
separation of air discharge header for cast house 
and carbon area.

1.977 73.490 0.13 0.13

4 Energy Efficient Pump  Installation of CWP-5 0.087 0.380 0.35 0.92

5 U#1 APH seal & sector plate replacement 4.08 12.24 9 0.73

6 Ball Mill power optimization 0.898 2.793 4 1.43

7 Installation of led light in shop floor. 0.055 0.207 0.2 0.97

8 FTP-3 By pass duct replacement to stop draft loss 0.998 4.69 0.6 0.12

9 BFP cartridge replacement of 2 units 1.15 3.93 8 2.03

10 2nos. of 350KW VFD installation in Casthouse-2 
Pump house 0.49 1.225 2 1.63
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Sl. 
No.

Description of energy efficiency 
improvement measure

Investment in 
Million

Cost saving 
in Million

Annual energy 
saving in Million  

kwh

Payback 
(Years) Remarks

1 HT Motor Overhauling at HP 1 in Reduction 
Compressor House 0.46 0.52 0.15 1.13 Completed in 

Oct'23

2 HP 3 compressor overhauling at Reduction 
Compressor House 0.10 0.57 0.16 5.48 Completed In 

Jun'23

3
PNLD Installation On Two Compressor (HP 
1 and HP 3) at Reduction Compressor 
House

0.10 1.34 0.33 12.84 Completed in 
Jan'24

4 VFD installation for Cold well Pumps 1.10 0.63 0.17 0.57 Completed

5 Hydrojet cleaning of airlift blower pipe 1.86 6.04 1.61 3.25 Completed

6 Graphitized pots installation at potline 2268.00 95.65 27.33 0.04
162 no.s pots 

installed in 
FY24

7 RUC implementation in pots 32.40 10.48 2.99 0.32 Completed

8 VLD implementation in pots 264.00 34.57 98.76 0.13 Completed

9 CWP drive installation in Casthouse-2 
Pumphouse 1.50 1.51 0.61 1.01 Completed

10 BR & CR motor replacement with IE3 
motors at Bake Oven 0.65 0.55 0.14 0.85 Completed

11 LED light installation at shop floor 17.65 0.88 0.24 0.05 Completed

MAJOR ENCON PROJECTS FY 2023-24
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S.No Project Description Category Units Status of 
implementation

1 Implementation of VLD in smelting pots Electrical KWH Planned In FY 25

2 Implementation of RUC in smelting pots Electrical KWH Planned In FY 25

3 Implementation of VPC Electrical KWH Planned In FY 25

4 Pot cooling fan installation for pot sheet cooling Electrical KWH Planned In FY 25

5 54 No of old  BR/CR motor to be replaced with IE3 motor Electrical KWH Planned In FY 25

6 HP#1 COMPRESSOR Overhauling Electrical KWH Planned In FY 25

7 HP#4  MOTOR Overhaulling Electrical KWH Planned In FY 25

8 VFD installation in furnace ID fan Electrical KWH Planned In FY 25

9 VFD installation in 19P9 A ID fan Electrical KWH Planned In FY 25

10 Installation of VFD in pit pump motor Electrical KWH Planned In FY 25

11 Installation of Energy efficient IE3 350 KW CWP Motors Electrical KWH Planned In FY 25

12 Automatic Soaking Calculator Programmimg to stop  oil pushing in 
Auto

Electrical KWH Planned In FY 25

13 Replacement of energy efficient DM Motor Electrical KWH Planned In FY 25

ENCON PROJECTS (ONGOING/UPCOMING)



Sensitivity: Public (C4)

Key Driven Projects in Vedanta Jharsuguda

Sl No. Initiatives

1 Vedanta Lining Design (VLD2.0)

2 Vedanta Pot Controller (VPC)

3 Hydro Jet Cleaning of Airlift Pipe in FTP

4 100 % Graphitization Journey-13000 KWH/MT

5 Induced Draft Mist Cooling Tower

6 Separation of Air Discharge Header

7 India’s largest Electric Forklift Fleet Deployed- Step Towards Net Zero emission

8 Environment Initiative
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Vedanta Lining Design (VLD2.0)

Dec ‘21 Jan ‘22 May ‘22
Aug-Sep 

‘22
Aug-Feb‘23 Mar-May ‘23 FY24 FY25-FY29

Concept and 
Modelling

Design 
Finalization

Trial of 2 
pots in each 

smelter

Balance 6 
Pots trial 

implementati
on

Performance 
Tracking

Material 
ordering & 

procurement 
for Scale Up

Scale-up 
165 Pots

Scale-up 
100% 

Relining of 
Pots

VLD 2.0 Journey & Scale-up Plan

Objective: To Scale-up of Indigenously developed lining design for capacity enhancement with existing set-up 
and improved pot performance in terms of Specific Power Consumption (SPC), Volume growth, Pot life and stable 
pot operation.

Approach:
➢ Designing of lining structure with optimized thermal balance, optimized voltage drop
➢ Trial and design validation (Ongoing)
➢ Horizontal implementation during pot relining

Potential Gain:
➢ Reduction in specific energy consumption by 50 KWH/MT in comparison with VLD design. Total Gain: 300 

KWH/T (DC: 12700 KWH/MT in comparison with 13000 KWH/MT for standard graphitized cathodes)
➢ Reduction in GHG emission by 0.29 TCO2e/MT-Al, Reduction of energy consumption by 540 MU after 100% 

implementation
➢ Total potential GHG emission reduction: 0.52 million tonnes CO2e /year after 100% scale up
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Vedanta Pot Controller (VPC)

VPC Scale-up Plan

Objective: Scale-up of Vedanta Pot Controller for getting business  benefits, improving current efficiency and 
specific power consumption.

Approach:
➢ Collaboration with HART & LMRC for Vedanta pot controller development (Completed)
➢ Trial and design validation (Completed)
➢ Phase wise implementation as per plan (On Track, completed 1 potline, 17% of total pots)

Potential Gain:
➢ Reduction in specific energy consumption by 50 KWH/MT over existing design.
➢ Reduction in GHG emission by 0.05 TCO2e/MT-Al, Reduction of energy consumption by 90 MU after 100% 

implementation
➢ Total potential GHG emission reduction: 0.09 million tonnes CO2e /year after 100% scale up

Trial Start
Trial 

Extension 
to 6 Pots

Trial 
Completio

n

Fine Tuning Of Logic 
& Upgradation of 

Hardware

Scale-up 

2 Rooms

Scale-up 
2 Potlines

Scale-up 
6 Potlines

Nov ‘21 Jan ‘22 Nov ‘22 Mar ‘23 Aug ‘24 Mar ‘25 Mar ‘26
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100 % Graphitization Journey-From 13470(design) to 13000 KWH/MT

Since 2018, Graphitization journey was initiated at Vedanta potline by replacing Graphitic and 50% graphitized cathode with 100% 
graphitized cathode block. Resistance of the 100% graphitized blocks are less than the graphitic cathodes which significantly reduces 
energy consumption.

Benefits of implementation:
• Resistivity reduced from 26 ohm-cm to 12 ohm-cm.
• Operating Voltage decreased from 4.206 V to 4.110 V
• CVD (Cathode voltage drop) decreased from 385mV to  265mV.

52.7

73.1
87.8 93.6 94.4

FY 21 FY 22 FY 23 FY 24 FY 25

Graphitization Journey (%)

13261

13158
13107

13046

FY 22 FY 23 FY 24 FY 25

SPDC(KWH/MT) Trend

427 424

402
393

FY 22 FY 23 FY 24 FY 25

Aux energy (KWH/MT) 
Trend
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Objective: To improve the cooling tower 
efficiency, delta T,  approach, energy saving, 
complete elimination of hazardous PVC fills and 
improve the structural reliability.

Approach:
➢Complete elimination of PVC fills.
➢ Installation of high-efficiency mist type nozzles.
➢ Installation of  HDGI Header and Branch pipes.

Potential Gain:
➢ Increased delta T from 5degC to 8degC.
➢  Improved approach from 6degC to 4degC.
➢Power saving of 513 KWH/day and 187MWH/year. 

Induced Draft Mist Cooling Tower
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Hydro Jet Cleaning of Airlift Pipe in FTP

Problem: Due to the scale formation in the airlift pipe , lifting capacity of the blower is 

reduced significantly. Therefore, two blowers were running continuously, leads to twice 

energy consumption. Besides, there is no standby blower available, which creates problem 

during scheduled maintenance

Solution Implemented:

➢ Cleaning of airlift pipe by very high-pressure water supply (~700 bar) which thorough 

cleans the pipes and provides increases cross sectional area

Potential Gain:

➢ Only one blower is in operation post cleaning and energy saving of 4342 KWH/day

➢ Reduction in specific energy consumption by 1.34 KWH/MT, 2.4 MU annual savings

➢ Availability of one more blower as standby

➢ Total potential GHG emission reduction: 2312 MTCO2e /year after 100% scale up

Pipe condition before cleaning

Pipe condition After cleaning
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As a step towards net zero emission, it is planned to use battery operated forklift in place 
of diesel operated. Vedanta Jharsuguda is India’s largest deployer of electric forklifts at a 
single location.

59 Lithium-ion battery powered electric forklift 
being operationalized.

For the first time in India, 10-ton forklifts are 
deployed in metals and mining industry.

Potential for GHG emissions reduction – 2160 
MT of Co2  annually.

Reduction in diesel consumption up to 800KL

India’s largest Electric Forklift Fleet Deployed- Step Towards 
Net Zero emission
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Decarbonization journey since inception-Power

Ultra filtration 
project 

2010

ETP 2 
Commissioning

2011

Eco ventilator 
commissioning

2013

APH Modified 
Basket 

Installation

2014

Conversion of 
ESP to hybrid 

ESP

2013

Modified CT 
Fills installation

2017

Conventional 
lights replaced 
with LED

2018

Operational 
Excellence 

through digital 
initiative OSI-Pi

2020 

Renovation & 
Modernization

2022

SPL consumption

Additional CT cell 
installation

Solar projects

Turbine efficiency 
improvement

Turbine capacity 
enhancement
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KPI _ Power 
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Initiatives & Best Practices

3 Units R&M done to 
improved operational KPI & 

to strengthen Reliability

CT fills replacement to 
improve vacuum thereby 

reducing specific coal 
consumption

Modified APH basket with 
advance heat transfer profile   

Operational excellence 
through digital initiatives 

OSI-Pi 

Installation of ultra filtration 
& RO system

HIP carrier refining to 
improve Turbine efficiency

Conversion of conventional 
ESP to hybrid ESP

ABT implementation for real 
time energy exchange 

monitoring

Scale ban introduced as a ZLD 
to optimize raw water 

consumption , water saving  
of 3300 m3/day

Boiler penthouse sealing 
modified from hard 

refractory to flexible air 
sealing

CT fills ,APH basket 
replacement

Cinter casted Roller 
replacement in Mill

Conversion of CT blades from 
GRP to FRP

BioMass Co-firing /Solar 
Projects

TPP CPP
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Boiler Penthouse Air Sealing
Thermal Savings – 4 Kcal/KWh

CW Pump Star to Delta Conversion
Electrical Savings – 4000 KWh

Vacuum Pump Suction Header Modification
Thermal Savings – 8 Kcal/KWh

Turbine Refining
Thermal Savings – 20 Kcal/KWh

Improvement Projects
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Compartment wise FF DP Monitoring
Electrical Savings – 110 KWhr

BFP RC control valve upgradation
Thermal Savings – 5 Kcal/KWh

SOFA Installation in Boiler
Thermal Savings – 9 Kcal/KWh

LP Bypass Control Valve Upgradation
Thermal Savings – 4 Kcal/KWh

Improvement Projects
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VAL–Jsg

361 MW
Green 
Power

Project : 50 MW
Technology : Wind + Solar
CUF : 55 %
Exp COD : Jun’25

Project : 600 MW
Technology : Solar
CUF : 30 %
Exp COD : Jun’25

Project : 110 MW
Technology :  Solar
CUF : 26 %
Exp COD : Jun’25

28 

MW 
Hybrid

180 MW 
Solar RJ

29 MW 
Solar – 

Gudigaon

26 MW

 Solar - 

Athena

Green Power Project, Net Zero by 2050

Aluminium Business 26

99 

MW 
Hybrid

Project : 180 MW

Technology : Wind + Solar

Guaranteed Supply : 55 %

Exp COD : Mar’24 – Sep’24

Status : PDA & IA Signed

Project : 100 MW

Technology : Solar

CUF : 26 %

Exp COD : Jun’25

Particulars UOM
Vedanta 

Jharsuguda

Complex Power 
Requirement

MW 2900

30% Green Power Target 
(FY-30)

MW 863

RE lined up MW 361

Balance RE Power 
Potential

MW 502
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Digital Initiative for Energy Efficiency Monitoring through Osi Pi

Load Management Page

Aux Power Analysis

Jharsuguda Location Index

• Implemented energy monitoring system though OSI- 
PI System is a suite of software applications that 
allows for collecting , historicizing, finding, analyzing, 
delivering and visualizing data. 

• The PI System unlocks operational insights and new 
possibilities. The PI System enables digital 
transformation through trusted, high-quality 
operations data. Collect, enhance, and deliver data in 
real time in any location. Empower engineers and 
operators. Accelerate the work of analytics & energy 
monitoring on real time basis



Sensitivity: Public (C4)

Mill Index Compressors

Digital Initiative for Energy Efficiency Monitoring through Osi Pi

HP Heater PerformanceCombustion Optimizer
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Condenser Performance

APH & Fans Performance Steam & water parameters

Turbine Performance

Digital Initiative for Energy Efficiency Monitoring through Osi Pi
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Let's Cut Carbs...Our Carbon footprint, that is

JSG Complex GHG emission and roadmap – FY 2050 

JHARSUGUDA COMPLEX

Year

Scope 1
 emissions

Scope 2 
emissions

Scope 3
 emissions

CO2e MT

Specific GHG 
Emission

CO2e (MT) CO2e (MT) CO2e (MT) (TCO2e/MT of Al.)

2020-21 23926260 510837 3827783 28264880 20.19

2021-22 23894744 1956916 5005929 30857589 18.29

2022-23 21398809 5399730 5567124 32365663 18.82

2023-24 22310180 3486195 5236078 31032453 17.40

21.50
19.14

18.00
16.10

18.44 19.21
17.99 17.63 17.65 17.46

15.33 15.58
14.48

0.00

5.00

10.00

15.00

20.00

25.00

FY 12 FY 13 FY 14 FY 15 FY 16 FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY24

GHG Emission Intensity  (tCO2/T Al)

GHG emission intensity (tCO2e/MT)  -Jharsuguda
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Let's Cut Carbs...Our Carbon footprint, that is

ENVIRONMENT INITIATIVES 

Inaugurates Fill-Less Cooling Tower 
Technology

Decarbonization of Industrial Fleet ASI Certification

Initiative details: Commissioning of Fill-less 
Induced draft Mist Cooling Tower of 2500 m3/hr 
capacity. First-of-it’s-kind technology in 
aluminium sector that will lead to reduced waste 
generation, improvement in energy efficiency, 
improved structural integrity & reliability and 
reduced water consumption.

Impact: a) Eliminates the use of PVC plastic 
fills.
b) Energy savings upto 480 KWh/day/cell.
c) Maximization of cooling efficiency.

Photo Photo

Initiative details: Vedanta Jharsuguda – SEZ 
smelter is now “ASI certified” and received 
“EPD Certification” against our initiative to 
ESG compliance and complying with the best 
people and business practices. 
ASI Chain of Custody (CoC) (V2 2022) 
Standard Certification also obtained for 
Vedanta Jharsuguda SEZ Smelter.

Photo

Initiative details: Vedanta Jharsuguda is 
India’s largest deployer of electric forklifts at a 
single location with a total of 59 Lithium-ion 
forklifts. Moreover, for the first time in India, 
10-ton forklifts are deployed in metals and 
mining industry.

Impact: a) Reduced diesel consumption up to 
800 KL, leading to reduction of 2160 MT of CO2 
emissions per annum.
b) Longer life than conventional lead-acid 
batteries
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INTERNATIONAL CERTIFICATION
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Mandatory Energy Audit(MEA)

• Plant-1 + CPP 1215MW, already 3nos 
of Energy Audits were completed.

• 4TH Energy Audit completed in FY25.

Plant-1 + CPP 1215MW -ALM0008OR

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

4

3.6536

3.5007 3.6398

BASELINE           TARGET (FY 2024-25)         ACHIEVED(FY 2023-24)

GTG SEC - MTOE/MT

Got Best Performer Award in ‘PAT CYCLE#1’

Mandatory Energy Audit(MEA)

• In FY21 1st Energy audit was 
conducted.

• In July’22 PAT M&V Audit done.
• 2nd Energy Audit completed in FY25.

0
0.5

1
1.5

2
2.5

3
3.5

4

3.7256 3.5691
3.6642

GTG SEC – MTOE/MT

Plant-2 + CPP 1800MW -ALM0014OR

PAT

BASELINE           TARGET (FY 2024-25)         ACHIEVED(FY 2023-24)
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ENCON WEEK 2023 MAJOR EVENT GLIMPSES 

ENERGY CONSERVATION WEEK CELEBRATION-2023

Events Conducted:-
1.Eergy awareness campaign in plant by 
different departments
2.Online quiz competition for Vedanta 
employee
3. Awareness training for school children
4.e-paper presentation for school
5. best energy conservation idea competition 
for contract partner,
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Sensitivity: Public (C4)
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