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ALUMINA MANUFACTURING PROCESS
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Plant Profile: i

o« MMTPA Alumina production with 90 MW CGPP
o EXpansionisin progress:2to 5 MMTPA

N o 32 Km long railway line
; SR Precipitation o 65 Km water pipeline
HP|St =
p!_meam r o ﬂ Redmﬁ'd'm classification ® Dry red mud disposal using press filter
i Red Mud Fil

b g 2 S REC My 't‘" || l " l :: Sg— « Ist organization to be certified as ISO 50001
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Calcmatlon

Evaporation 5
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Hydrate Hydrate Alumina Power Steam (T/T) FO (Kg/T) Total Energy Total Energy
Production Production production (KWH/T) (G)/T) (TOE/T)
FY 2019-20 1825325 1810702 216.75 1.73 70.59 127 0.2572

I
| FY 2020-21 1847778 1840893 215.66 1.72 71.13 7.25 0.2556
FY 2021-22 1969212 1967910 21754 1.68 70.63 7.16 0.2523
Energy Break Up- Alumina Thermal Energy-Electrical Energy
Break Up
ELEC- 11% - DO -0.03% 450774.6

Elec- 8%

o

FO-42 %

STEAM -47 %

4974440
Thermal-91.7
A

.......... s Power total G sSteam Gl = FO+CLOGJ = LDOGJ = Thermal Energy Million Kcal » Electrical Energy Million Kcal

..........

..........
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Specific Steam

Consumption
(T/T) « APC inall 3 evaporation units

. Digestion 0 Heater HX 0005 replacement

., Evaporation 3 Acid wash system commissioning &

' 2
_‘-JGN\ 1 48 Cal 1 & 2 acid wash system development

., Continuous dosing of Max HT Chemical in
Evaporation units
,Improvement in steam economy from 335 to 38

T/T
2019-20 2020-21 2021-22

« Replacement of cal-1,2 distribution plates

..........
..........
..........
..........
..........
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. Adjustment of PO1 flap gate for both calciner for

Specific FO Consumption
( Kg/T)

PO3 temp maintenance (50-60 C difference)

. >95% operation in APC optimization for better

optimization of calciner parameters
—F ST 70.43
. Increase of both calciner atomizing air in burner

nozzles(increase up to 6.5m3/hr in each nozzle ) for

proper atomization in burner.

., De bottlenecking of both Calciner to enhance

2019-20 2020-21 2021-22
capacity from 2500TPD to 3000TPD

..........
..........
..........
..........
..........
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. Evaporation 3 CW pump & motor resizing from

Specific Electrical Energy 980 to 600 Kw

( KWh/T) . Reduction in pulley size of 3 evaporation test liquor
220 517 54 pumps 28 PU 0O00TN/2N & 36 EPU101-C
215 —t——rs— </
210 . Replacement of 12 Nos HT motors to CACA to
205
200 TEFC
195 . Conversion of 2 Nos .Digestion condensate pumps
190
185 from DOL to VFD
180

20719-70 090-7" 2097-99 . Replacement of 2000 LED lights
. Retrofitting of 650 KVAR capacitor banks
. Pulley modification of 6 No. ISC pumps

..........
..........
..........
..........
..........
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CGPP Auxillary Power( N %)
17.75
. Cooling Tower 3 Cells fill refurbishment
. Turbine 2 Gear Box Replacement & Capacity Utilization
. Boiler-1 and 2 Ring Roller replacement inall 4 bowl mills
019-20 2020-21 2021-

CGPP-Station Heat Rate

. Anti corrosive coating in Cooling Water pumps
. Replacement of faulty Steam Traps
. 617 MW of Renewable Energy |mport during Turbin

shutdown
3077

2021-

. Better Belt utilization in CHP

. Improvement of Turbine Condenser vacuum to -0.87 K pa
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16.000
14.000

12.000
10.770 10.703 10.520

10.000 7.629

8.376
8.000
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BENCHMARKING WITH UTKAL ALUMINA REFINERY-FY'22

: Lanjigarh Utkal
Particulars Remarks
YTD FY22
Production:
Hydrate KT 1969 2048 Utkal is having high recovery and high net lig productivity
Production
Calcined Alumina KT 1968 2022 Calcined circuit capacity is higher in Utkal compared to Lanjigarh
Specific
Consumption:
Bauxite TT 293 295 Lanjigarh is lower in bxt specs due to higher THA because of import bxt mix
Caustic Kka/T 72 47 Utkal's non chemical soda loss is low @6 kg/T compared to 10.6 kg/T of Lanjigarh,Utkal's
0 washer circuit is designed to higher solids of ~1150 gpl compared to ~750 gpl in Lanjigarh
Lime kQ/T 31 19 l[::;'tu high TOC with EGA bxt mix,Lanj lime cons is higher because of high liq impurity
Steam TT 1.68 1.74 Lanj best achieved specific steam consumption is lower at 1.56 t/t
Energy KWh/T 216 153 Utkal design has better power consumption.
Fuel Oil kg/T 70.6 69.8 -
Efficiency:
Alumina % 93 65% 95 4% Utkal has higher recovery by due to single source OMC bxt and MHA<0.5% compared to
Recovery ' ' Lanj with import mix of higher G/H, MHA~1.5%% and higher BOR~1.300
Net liquor : 23 90 Utkal precip circuit designed at higher yield, lanjigarh best achieved in Q4 FY22 is at 88
Productivity op apl.
Bauxite Quality:
Gibbsitic
e % 39.99% 38.80%
" | Reactive Silica % 2.46% 1.73%
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.Improvement in precipitation productiviiy to minimize specific energy consumption
by10%

. Further Improving evaporation rate and calciner energy

. Introduction of FD (Fluidized bed) fan based calcinerin FY 2022-2023

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

. Reducing total energy consumption through improved methods of

., Calcination, cogeneration and process improvements

. Achieve substantial energy efficiency gains by introducing APC and digitization

. Optimizing the efficiency of the overall process and capacity utilization

. Proposal of installation of 15MW solar power plant.

. Implementation of zero waste projects to minimize global GHG emissions

..........
..........
..........
..........
..........
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MAX HT CHEMICAL DOSING IN EVAPORATION
UNITS

e Shut down frequency for acid
cleaning of tubes got reduced

e INhibits the growth of scaling

in Calandria tubes

elncrease heat transfer
e Steam benefiets of 0.01 T/T is

achieved

..........
tttttttttt
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..........
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100
3.76
95,00 -
& ——
9450 g
3.70
" e Reduction in Steam Consumption by
| " 0.012 t/t
366 * Reduction in COP by 36 Rs./t Alumina
93.50 3.64
3.62 |
93,00 12345678 9101012131415161718192 212223 241252 2128 29 3031 “
(30 131 1232 183 1234 15 136 137 1238 1299 e Vi e o S o | ~+-Simuation On - &+Simultion Of J
Digestion Efficiency vs Alumina to Caustic ratio Standard Deviation Of Alumina to Caustic Ratio Steam Economy variation Results
 Stable operation
Remarks e Improved Equipment health
»  Optimum Digestion Efficiency has been worked out under variable Alumina to Caustic Ratio e Less operator stress with minimal
> Model has made the simulator to work closer to its constraints manual intervention
>  Simulation software has helped to achieve steadier plant operations & process control parameters
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EVAP-3 COOLING TOWER PUMP AND MOTOR
REPLACEMENT FOR ENERGY SAVING

« Optimization is required for
Evaporation 3 unit as it is
drawing more power than
other two units of evaporation

e00% of energy got wasted in
recirculation valve

e« 50 an in- House project has
been implemented to reduce
power consumption by
replacing both pump and

motor of lower capacity

..........
tttttttttt
..........
..........
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DIGESTION 2 HEATER REPLACEMENT . >pecific Steam consumption

was brought down from 1.71
T/T to 1.68 T/T .

e« Annual Reduction in Steam
consumption: 60,000 T/Year

e Annual savings: Rs 7.08

Crores

elnvestment: Rs 35 Lakhs
e GHG Reduction per annum:

38480 T/Co2

..........
''''''''''
..........
..........
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e 100 Kvar*4 and 200Kvar*1
Capacitor banks are installed in

SWR 3.2 and SWR 2.1

INSTALLATION OF 600 KVAR CAPACITOR
BANKS

respectively.
« Power factor improved from 0.81

| OANGER RS ";:': to 0.85

‘A"
y -

e TOtal current saving in HT side :

E m E 45A

e TOotal power saving per
annum:105 MWH
e MOnetary saving per annum:

4 .8Lakhs
e Reduction of GHG/ annum- 87

Tons e

..........

OOOOOOOOOO
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OVERHAULING OF TG-2 AND REPLACEMENT «TG-2 S5Specific steam was running
OF DAMAGED GEAR BOX at 8.8 T/MW against the target
of 8.5T/MW. Turbine overhauling

with damaged Gear box

replacement brought down
specific steam consumption.
e Annual Reduction in Coal

consumption: 13154 T/Year
e Annual savings: Rs 4.02 Crores

.lnvestment: Rs 1.91 Crores

e« GHG Reduction per annum:

15549 T/Co2

..........
''''''''''
..........

..........

..........
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VFD IN DIGESTION BLDC FANS INSTALLATION CACAMOTORS REPLACED
CONDENSATE PUMPS IN OFFICE BUILDINGS INTO TEFC MOTOR S

« Monetary saving per annum: e Replacement of existing CACA HT
19.5Lakhs motors with improved design of
« Reduction of GHG/ annum- 356 « Old Fan set is replaced with BLDC fans TEFC motors
Tons of CO?2 « Remote controlled & per Fan set s lOotal Power saving per day: 2653
e« VFD conversion was done as savings of 40 W KWH
Digestion condensate pumps were o Total Energy saving per day : 20 kWH o TOtal power saving per annum:955
operating with 30% value « TOotal Energy saving per annum: 6 MWH MWH
throttling & for speed control « Monetary saving per annum: 0.3 Lakhs e« Monetary saving per annum: 42.98
« Total power saving per day: 1200 « Reduction of GHG/ annum- 17 Tons Lakhs e e e e e e e
KWH e« Stage 2 replacement of 1700 fans in « Reduction of GHG/ annum-. 788. .
.Total power Sa\/ing per annum:432 plant & COlony planned Tons : : : : : : : : : :

MW H
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LED LIGHTS INSTALLATION REPLACEMENT OF PULLEYS
INALLAREAS OF REFINERY CONVERSION OF IE1 MOTORS TO IES3

MOTORS INSIDE REFINERY BY NATIONAL
MOTORS REPLACEMENT PLAN

IN EVP UNITS

e Traditional Llights replaced with ' o« Pulley dia. reduced from 645mm to
LED lights in Red & White Area . Replacement of existing IE 1 motors 485mm and had reduction in rpm

o Total Epnergy saving per day : 1375 with improved efficiency design of IE from 1176 to 891 rpm in both pumps
kW H 3 motors o« Total Power saving per day: 6.6 MWh

o Total Epergy saving per annum: . Total power saving per day: 4.95 « TOtal power saving per annum:1650
502 MWH M w h MWH

« Monetary saving per annum: 25 . Total power saving per annum: 1780 e« Monetary saving per annum: 74 Lakhs
Lakhs Mw h « Reduction of GHG/ annum- 1360

« Reduction of GHG/ annum- 414 « Monetary saving per annum: 80 lakhs Tonns
Tons « Reduction of GHG/ annum-1479 e e e e

0000000000

tonnes e e e e e e e e e e
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Specific GHG Emission (tCO2e/MT of Hydrate)

» 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

pond, Fly ash /

1.05

1.04
I 1.01 1.01

Continuous Ambient Air Quality
Monitoring Station (CAAQMS)

~

Online ESP with bag filters at CPP to achieve

PM level < 50mg/Nm3

Online ESP at Calciner stacks

Online Wet Scrubbers at Lime handling Plant
Online Bag Filters on Alumina storage silo and
Bauxite crusher house. /

Site i1s 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. et

Water sprinklers at bauxite handlin C e e e e e e e e




OUR 10 COMMITMENTS - ON NET ZERO WE %

COMMIT TO:

1. Net Zero Carbon by 2050 or sooner

2. Use 2.5 GW of Round-The-Clock RE and reduce absolute emissions by 25% by 2030 from 2021

baseline

edanta
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3. Pledge US$ 5b over the next 10 years to accelerate transition to Net-Zero

4. No additional coal-based thermal power and coal-based power only till end of power plants life

3. Decarbonize 100% of our Light Motor Vehicle (LMV) fleet by 2030 and 75% of our mining fleet by

2035
6. Commit to accelerate adoption of hydrogen as fuel and seek to diversify into H, fuel or related

businesses

7. Ensure all our businesses account for their Scope 3 emissions by 2025

8. Work with our long-term, tier 1 suppliers to submit their GHG reduction strategies by 2025 and align

with our commitments by 2030

8 9. Disclose our performance in alignment with TCFD requirements

: 10. Help communities adapt to the impacts of climate change through our social impact/CSR programs
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. Besides, 180 KwP of Roof Top Solar in Plant all plant
Import Power inRenewable energy from IEX platform

. Installation of 15 MWp(Onsite) in under bidding process
from interested parties

. Biomass Firing pilot Trail run of 30 T successfully
completed in Boilers

.Up to 8 % Generation from Renewable sources in

)

2025.
E:::cr::?izglr Type Of Energy Dnsitefﬂffs'rte Installed Capacity Generation % {Dm:r:;lr;?ctrical
FY 2019-2020 solar PV Solar Onsite 180 KwP 1.71 0.25 C
FY 2020-2021 solar PV Solar Onsite 181 KwP 1.39 0.28
FY 2021-2022  solar PV+IEX Import solar Onsite+Offsite 182 KwP 7.01 1.34

iy '

[ ] [ ] [ ] [ [ ] o [ ] [ ] [ ®
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GCV

Type of waste Quantity (MT) (Kcal/kg)

FY 19-20 Food waste 4.129 3927.5

FY 20-21 Food waste 6.93 3927.5

FY21-22 Food waste 14.612 3927.5
Waste to Energy

Bio-gas supplied to Jawan Barrack for cooking

MUNICIPAL SOLID WASTE
MANAGEMENT SCRAP WASTE MANAGEMENT

* All the MSW wastes from Plant & Township are
disposed to Cement plant for coprocessing
through Municipality

Collection and
segregation of scrap
in Reg Tag area

Regular scrap
transfer to Scrap
yard

Auction and sell of
scrap to recyclers

* Waste segregation at source for dry waste &
Wet Waste

N /
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ASH UTILIZATION TREND
140 129.9 + |dentified local brick manufacturing vendors
120 100.4 + Technology transferred and demonstrated to Fly Ash bricks industries
]22 84.97 74.6 through the provision of fly ash at free of cost.
40 59.65 «  Handholding to the manufactures for making bricks
40 302 337 3993 +  Ash utilized in road construction
23 I I . Ash utilized in dyke height of ash pond
R b +  PWL dyke height raising by utilization of ash
PP\W (}9\@' r@\b‘ (}9\@' rﬁb\b r],<\ r@\% rﬁ\q r@q(’) r&q’\ + Continuous efforts to explore new avenues for ash utilization

* 9 new projects identifled under ESG drive for ash uftilization

RED MUD UTILIZATION TREND

3000002.00
50000200 2272952 Y4 2506120.82 +  Signed MOUswith cement industries for utilization of red mud.
' 12687.9 . . ce g
2000002.00 1758442.00 + R&D projects for exploring new avenues of red mud utilization
e * Red mud utilized in internal road construction
* 11 new projects identified under ESG drive for red mud utilization . _ .
1000002.00 Rainwater Recharging Structure in
Township to recharge more than 1 lakh m3
500002.00 8444 8073 . . . . ofwater - -
2.00 e e
019-20  2020-21 2021-22 |
m Generation  mInternal and External utilization (e e e s s e e e e e
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Specific GHG Emission (tCO2e/MT of Hydrate)

» 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

pond, Fly ash /

1.05

1.04
I 1.01 1.01

Continuous Ambient Air Quality
Monitoring Station (CAAQMS)

~

Online ESP with bag filters at CPP to achieve

PM level < 50mg/Nm3

Online ESP at Calciner stacks

Online Wet Scrubbers at Lime handling Plant
Online Bag Filters on Alumina storage silo and
Bauxite crusher house. /

Site i1s 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. et

Water sprinklers at bauxite handlin C e e e e e e e e
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SBU level
energy
v. -

Review

EMS (ISO-50001:2018)

Manageme
nt review
by Plant

Formation of Energy Cell

& vedanta

Vedanta Limited, Lanjigarh
ENERGY AMND CARBDON POLICY

%We are comamined wo omisigate amdier mimimise ibe ampoct of climale ohage o gh i

progreasive erevgy & sarbon programme thet forme en inegrel part of o vialan fo bl APEx
dovolopImerE & I cORRIRIET With our overall Business vison & mission

Volwmin Lbaalied, Lanjigars siiives

Committee

= Al

groel

an il mimanbany gledml |

CORE
Committee

Tha comtost & implementstion of the polioy wall be seviewed aonce 48 Buree yours & aclions will be
folki g sseordingly |mohesding thes sharing of geod pregtess ithaeeghout L

P ——
e

T e
H.s

-

UL RIR Y g
T TRT] O Alsiresise s

COORDINATING SGA Teamn

Committee

ENERGY POLICY

Annual Turmover of the Company (in Million INR)

Budget allocated for Encon Energy Saving Projects (in Million INR)
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CII National Award for
Excellence in Water Management 2020
This is to certify that
Vedanta Limited
Lanjigarh, Kalahandi, Odisha
has been identified as a “Noteworthy Water Efficient Unit”
in “Within the Fence” Category.

Tkis has been based on evaluation by the Jury at the National
Competition for Excellence in Water Management 2020.

’;
- LS A - Ch 1t~
Ohu MS -hmy Ani Kakodsar
. inettte Chasmman of e

Noteworthy Water Efficient Unit- 14th National Award IMEA Award-Gold category

for Excellence in Water Management 2020 organized

araput Chapler
I (gt Commbmsvm Daby Lawnry
AL -.m- -

Quality Conclave( NCQC) Awards

uali oncilave wards Kalinga Safety Award FY21
lity C I CCQC)A d li f d
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e Occupancy sensors in all the office buildings

e SCADA system modification for display and

monitoring of conveyor idle time .

In house timer arrangement for lighting systems

e Numbering system of LED lights at multi purpose
halls , conference rooms to segregate the c i rcuit
number wise

e Sunroof ( Utilization of Day light ) at workshop.

Conventional fans switched to BLDC

® ® ® ® [ ®

Idea generation Session



Anurag Tiwari (COO)

Anurag.Tiwari@Vedanta.co.in

@ 9833213904

Sanjay Kumar Jena (E.M)
D Sanjaya.Jena@Vedanta.co.in

@, 9937292875

www.vedantalimited.com
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