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ENERGY EFFICIENT INITIATIVES AT VEDANTA
LANJIGARH

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

Sensitivity: Internal (C3)
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* Vedanta Limited, Lanjigarh (An ISO 9001, 14001, OSHAS 18001 ‘

certified Company) is a 2MTPA Alumina refinery plant which
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* The 1st Organization to be ISO 50001 certified e OU;E:’:"‘* —

* 65 Km water pipeline

* Dry red mud disposal using press filter
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Alumina Manufacturing
Process

Current Energy Trends
and Major Projects taken

Benchmarking with Peer
Groups

Top Projects
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Emission Trends

Energy Management
Systems

People Involvement in
Energy Activities

Awards & Accolades



Energy Trends
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FY - 21 1847778 13840893 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 Breakup chart Svedanta
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Specific Steam Svedanta

Projects
All the units are in T/T

* Replacement of 2 nos. of Digestion heaters. Annual savings
of 60 KT of steam.

1.72 e Calandria 1 replacement in Evaporation 1 & 2. Annual

SPECIFIC STEAM TREND

Savings of 40 KT of steam.

 Max HT dosing in Evaporation Units resulting in steam

1.68 1.68
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.
FY - 21 FY - 22 FY - 23

« Specific Steam improvement by cleaning and overhauling

Indirect pass heaters of Digestion unit

\\\\\\\\\\\\\\\\\\\\\\\\



Specific FO

All the units are in Kg/T

J71.13

FY - 21

SPECIFIC FO TREND

70.63

FY - 22

72.04

FY - 23

69.1

FY - 24 (YTD)
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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

\\\\\\\\\\\\\\\\\\\\\\\



S vedanta

Specific Electrical

Projects

All the units are in Kwh/T

« Conversion of Condensate pumps in Digestion & GOC pumps in Evap unit
SPECIFIC ELECTRICAL TREND from DOL to VED. Annual Savings of 6.9 lakh units of electrical energy.

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

226.69
215.66 217.54 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
Y - 21 £y - 99 £y - 93  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.
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Station Heat Rate

Projects

All the units are in Kcal/Kwh

« Steam economy Improvement in Turbine 3 (TG 3
STATION HEAT RATE (KCAL/KWH) . , o
overhauling, Condenser 3 cleaning, GV servicing and
3186 cement insulation in turbine). Savings of 26,308 Tons of
3077 5080 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
FY-21 FY - 22 FY-23 and 3. Annual savings of 3.36 lakh units of electrical

energy.
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Performance Benchmarking == vedanta
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16.000 . .
All the units are in GJ/T
14.000
12.000
10.703 10.520 10.777 TT.178
10.000 7.629
8.376

8.000

6.000

4.000

2.000

0.000

VL 20-21 VL 21-22 VL0 22-23 Global Best Global Average India Average India Best

Sensitivity: Internal (C3)



Roadmap towards Benchmarking = vedanta

 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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Implemented Projects § vedanta
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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.
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Implemented Projects % vedanta
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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.
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Advance Process Controller in Precipitation unit

Problem Statement :- The precipitation circuit is the is the first part of the white area where the saturated pregnant
liguor 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.

Before

" After Stabilization in Precipitation Circuit, it will
be the 1st Refinery in India for 100 % E2E APC " * The process were manually controlled for optimizing flow and temperature.

e The manual control has operator knowledge dependency.

e Average productivity : 83.7 gpl

After

e The two APC controllers (Agglomeration & Growth) are taken in operation
which optimizes the pregnant liquor flow, fines and temperature by controlling
46 parameters.

 Productivity improvement : 0.5 gpl and production gain of 0.84 KT.




Replacement of IE 1 motors with higher energy efficient
IE 3 motors

-
Problem Statement ;- 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.

No of motors
No of motors < 45-75 %
45% Ioadmg loading

Projects Outcomes

White 2

§ 2702 Mwh Electrical energy saved

Total Motors
Included in -s.tut.‘l‘,lr

i == = = § 1918 Tonnes of Co2 saved

45 & 45-75 Range 224
VFD can be considered for these motors with further study

§ 1.62 Crores monetary savings

§ Return of Investment in 20 months




Specific FO improvement by air ingression arrest in Calciner and =
refractory replacement job = vedanta _.

20

Problem Statement :- Heat Loss due to deterioration of Refractory materials.
Increase in fuel consumption Iin furnaces due to achieve the temperature gain due to
shortcircuiting because of Air Ingress in Calciner 1 and calciner 2.

DAILY PRODUCTION REPORT
Date :10/Mar/2023 Print Before
e 1.3 L.54
Energy (Hydrate) 176.97 17147 . : .
Energy(Cained) 0 | 5 § Heat Loss due to deterioration of Refractory materials.
Energy(Total) 20600 210.27 § Air Ingress in furnace of Calciner 1 and calciner 2.
Fuel O 69.30 7091
Fuel Oil (Cal-3)

After
DAILY PRODUCTION REPORT
Date :30/Mar/2023
Steat - - § 2000 Tonnes of Heavy Furnace Oil saved annually
:::Z:::E::J § 6577 Tonnes of Co2 saved
Energy(Total) 2387 § 8.84 Crores monetary savings

Fuel Ol
Fuel Oil (Cal-3)

§ Return of Investment in 7 months




3 years Project Synopsys & Projects planned % vedanta
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for FY 24 -
95000 Tons of CO2 saved in FY

2023 from ENCON projects

MNo. of Energy Saving

Thermal Savings
(G1)

Savings (In Crores)

Projects

FY 2019-2020 4 1.55 1.2 75805.4 6.38
FY 2020-2021 7 1.12 34.2 13.4 11.97
FY 2021-2022 15 7.63 5.5 339759.3 15.92
FY 2022-2023 32 44.72 20.12 914709 61.5
TR - Total no. of Total Savings in  Total Investment Anr_lual financial Irn_p_act on _Impat?t on Sec /T ot
roj us repo Projects = T e e Savings (in Crore Specific GHG (T [Iﬂdl.ldltlg CGPPR) impa
rupees) Co2/T) (Gj/T)
Projects planned for FY 2023-24 32.00 786092.94 46.63 20.80 0.03 0.27 2.20

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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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

FY

FY-21

FY-22

FY-23

Installation
Capacity

180 KWp

180 KWp

180 KWp

\\\\\\\\\\\\\\\\\\\\\\\

Generation
(in Million
Kwh)

0.071

0.084

0.138
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Import
(IEX/PXIL) Percentage
(in Million share
Kwh)
0 0.015
0.671 0.145
6.667 1.32



Energy Monitoring & Digitalization vedanta
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E-CER (CAPEX
PROJECT)
ENERGY IMPACT
ASSESSMENT

BAUXITE ENERGY
CONTROL EFFICIENT

TOWER PROCUREMENT

ONLINE ENERGY
MANAGEMENT

LIEP Portal

Sensitivity: Internal (C3)



Emission Trend & Initiatives %"e&ﬁ’!ﬂ!ﬁrgm

* Fly ash Disposal through HCSD (High Con. \
Slurry Disposal) to Ash Pond

* Covered conveyers for Bauxite & Coal & pipe
conveyer for Alumina

* Dry fog system at transfer points of Bauxite
Handling Area and Coal Handling Plant

+ Water Sprinkling by using rain gun, mist
canon, water tanker at Bauxite yard, Red Mud

Specific Emission Trend

1.1 pond, Fly ash j
0.98
1 0.97 0.95 \
0.9 * Online ESP with bag filters at CPP to achieve
PM level < 50mg/Nm3
0.8 * Online ESP at Calciner stacks
* Online Wet Scrubbers at Lime handling Plant
0.7 * Online Bag Filters on Alumina storage silo and
Bauxite crusher house.
0.6 j
0.5 \

FY-20 FY-21 FY-22 FY-23 - S
« Site is Zero Liquid Discharge & Reuse of all

process wastewater in system

* Reuse of Treated Sewage Water for Horticulture
in Refinery & Township

» All process ponds like BRDA (RMP), PWL, Caustic
pond, Storm water pond & Ash pond are used for
rainwater collection & reuse. R R




Air Quality Management = vedanta
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Emission Trend
CPP -PM (mg/Nm3)

90 0.4
30 75.03

Continuous Ambient Air Quality

70
Monitoring Station (CAAQMS) CEMS at Power Plant 60 50
50 47.71 \
40
28.28
~ 77 19.23
' - | N\ 20 15.84 '
| ’ 4 | | 10 I I
| ' |
» . | O

2017-18 2018-19 2019-20 2020-21 2021-22 PCB Norm 2022-23

CEMS at Calciner Water sprinklers at bauxite handling
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Biodiversity Management &
Green Belt Development

TOWNSHIP RED MUD POND AREA




EnMS ISO 50001:2018 & ESG vedanta

Vedanta Limited, Lanjigarh
ENERGY AND CARBON POLICY

veda

e s hae B ehare e

We wme committed 10 mitigate and/er mintmize 1he impact of climste change through our
progressise srmrgy & cwbon programme thet forms en indegrel part of owr vidlen for sustslinable
dovelopmers & s comantent With our overall Pusiness Yoo & missionn

Veodusmte Lbnited, Lanjigah stives

Adupt sesd msintam global bost practives on carben and snergy management and minimsing
Ereeahouse gas emimions Miroughoul owr operstions. Coninesly mmeesure, evalunie, recond,
review and conwaol the direct snergy vnage anel carbon emibes w wndd main YAy ear
STTOMS 10 e e The ermngy Cormmmmption s womr bom enminsdon scsmss operatbons,
o Repart osrhon semisslons o compliance with the intersntionslly mcognined protoools and
wirth Lhumely with ofier stebabicddons o redus CETRy Leran g

e To wpport NNMEEE, dovelop energy management syssem o identily access & officienily
g all forms of eneng)y in compliance wigh all applicadle begal & other reguiement

e Fostor rosearch and irmovatory echimagues wWithin o s leading 1o opiims
utllsanon « SOAOen With continueus fosss on m Ky censumption, slong
WALE misounting cffecave encr gy and Carbon orressk et Witk o cormrdimmnt
onswre avallabdity of informstion pen 1o drive perforrmancs
LA LS L) '-I'l\.‘
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Devise & anas o s wonditbons e bos sowrgy perforinenss Oaosghs snungy  sadit
review & estadibhang erergy beselowe 10 oot o commbinent [or cloan dewvelopmen
mwedhaniwn & ot lrgets compareoble with workd bost banchmerh in our Neld

COomider onergy efhcency and hite cygie con
ey consuming equlprimed

ros Hooat v

and mavimiee herefite fraom snergy by wwadle recovery

BN AN MIBCANTIONE DArMmeier Whilie procuring
raw mserisle grovess chang

o COommuaienio our aporosih and achvevemanms actively
with policymuberns o snooirgs e mhaement policies within v
operniboned geegraphy along with previding wamnbng te mabes tem awnre sl accoustalile
for actsons inflaencing b nergy Marmagement Hywe

Comsbder cabion embsmions Mo all the projocts and A D Investments n line with Growp
soasamable covelOpmeTE COMMmI Mo

o suakeholders, and work elomly

Werk with mafl, supply ohan, wider comemuanidtien & other stake hollers 1o demonstraie o

COMDMMMeNt 10 QINFLY CONSrvalion & proonbosss pos srrsssion reduction principles &
P tions
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toboon acoardingly inchading he sharing of good pravtces theoughout the crganisation

.

Rabul Sharma
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e

Rev) 06
Dtes 160419
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SBU level

EMS (1ISO-50001:2018)

Manageme
nt review
by Plant

ormation of Energy Cell

APEX
Committee

CORE
Committee

COORDINATING

Committee

SGA Team

Sensitivity: Internal (C3)



PAT & Escerts

Best Energy Efficient Designated ‘
Consumers (Under BEE PAT Scheme) - .#c

I“ 15! Runner Up

“Vedanta Limited, Lanjigarh ”

== vedanta
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Best Energy Efficient Organisation
(Large Category)

I“ Appreciation
“Vedanta Limited, Lanjigarh”
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VL-Lanjigarh Received 15044 EsCERTs in PAT-Il 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 CIl Energy circle Chandigarh Chapter for our outstanding
energy performance

Sensitivity: Internal (C3)
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Vedanta Commitment towards NET Zero

%
2\
=\



Net Zero by 2050 or sooner

GHG Intensity reduction curve

-

Biomass Cofiring
In Boilers

3.5% by FY24
10MW Hybrid 20% by FY30

Power Plant 0.12 tCO2e/T
‘ e« 55% Utilization
factor

e Partnered with
A Sterlite Grid

Energy Conservation *0.01 tCO2Ze/T

GHG Projects
Intensity
0.96
tCO2e/T

Plant energy reduction of

1% every year.
0.03 tCO2e/7

-

Natural Gas in Calciner
& Boiler

e 100% replacement of
FO in Cal.

* 30% Cofiring in
Boilers
*«0.2 tCO2e/T

= vedanta

0.60 i

tCO2e/1
By FY30

Alumina




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.

= vedanta




Awards & Recognition

CCQC Award -2022 (17 Gold
medals) Rourkela Chapter

Kalinga Environment Excellence
Award 2021

Digital CIO excellence award
2022

[ ] Congratulations
summiTi TG SRS SONEY R

CII Excellent Energy Efficient
unit FY 22

- -— \&j 1\

Golden Peacock Ard in Innovation
Management FY 2022

|
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. Sanjeevl.Kumar@Vedanta.co.in

9937251256

' Sanjaya.Jena@Vedanta.co.in
BN 9937292875
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