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About the Company : I

» A Flagship Company of Aditya Birla Group

» Established in 1962 with “Kaiser Technology”’
» A pioneer Non-ferrous Metals Powerhouse— : Industry leader in both segments of Aluminium and Copper
» Renukoot Operations include:
" Alumina Refinery, Co-generation Unit, Smelter Plant
" Fabrication (Down Stream Production) & Captive Power Plant (35 km away)
» Commenced its operations with initial capacity of 20,000 TPA metal and 40,000 TPA Alumina.
»Emerged as the largest integrated Aluminium manufacturing company in India.
» Globally 12th largest Aluminium and Alumina producer.
» Has been, strategically, a healthy mix of Organic and Inorganic Growth.

» Capacity Enhancement through modernization of the plants, upgrading the processes and incorporating
energy efficient latest technologies.
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Group Purpose, Vision & Mission

Group Purpose: A Force for Good :

We commit to being a force for

"To enrich lives, by building dynamic and responsible
businesses and institutions, that inspire trust,” provides good. Our belief in business as w
us with a unique lens to measure our every action and 4
its consequent impact on our stakeholders, community,

""1/

a driver of positive change shapes our vision of

and the world at large. a world where prosperity, social welfare, and
VlSlOn . environmental responsibility coexist.

To be a Premium Metals Major, Global in size and reach, ”Values” - We Value

Excelling in everything we do, and creating value for its

stack holders. Integrity : Honesty in Every Action
Mission . Commitment : Deliver On The Promise
Passion : Energized action

To relentlessly pursue the creation of superior
shareholder value by exceeding customer expectations Seamlessness : Boundary less in letter and spirit
profitably, unleashing employee potential and being a

responsible corporate citizen adhering to our values. Speed : One step ahead always



ADITYA BIRLA
A a
&N O | N

Capacities Overview & Salient Features of Hindalco Pot Lines
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HIL's Energy Policy Focuses on...

+* Reduction of specific energy
consumption in all operations and
activities.

*%* Adopt energy efficient technologies
[/equipment for all new projects.

+* Replace old equipment and
technologies with latest energy efficient
technologies / equipment continually.

+* Ensure control over energy
consumption by periodic Management

Reviews.
& .
*%* Creating awareness amongst employees

and Society.

Honest Adherence to Policy’s Themes
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ENERGY AND CARBON POLICY
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Our Approach

L

-'-_‘: %
- v .

A

-

N

-

N

ADITYA BIRLA
by e

HINDALCO

(S
-

Top-Down Bottom-Up Approach

Chief Officer
Operations

3

Plant Head
B = r 1 Direction, guidance,
reparing action pran, (Smelter) conceptualization
monitoring & timely . t satti !
) . arget setting,
implementation
= resource planning
Input from monthly W Energy Cell S T S S
energy meeting, (Certified Energy < of Excellance Eor MIS
daily review meeting Auditor / Manager) Input & Audits ’

& monthly MPR

d ! l l

Process Mech. Maint. Electrical & Inst. Tech. / Quality
Managers Managers Maint. Managers Control Managers

) | T | T

Energy Audit, walk through audit, quality Circles, Shop Floor committees, AET/SET and DMT
from respective area covering entire staff and workmen
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Total Thermal Energy Consumption( FY’23-24)
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mmmm Total Thermal Energy Used in Power Generation million TOE
mamm Total Thermal Energy Used in Process million TOE
Total Thermal Energy Input through all Fuels million TOE




Trend : Raw Energy Consumption @ GtG basis

Gate-to-Gate Energy Consumption (toe/ton)

ADITYA BIRLA
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Trend : Raw Energy Consumption @ GtG basis

Reduction Plant : SPC (DC power-kWh,/MT)
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Trend : Alumina Plant Energy Consumption

Alumina Plant : Specific Power Consumption @ at calcined basis (kWh/Ton)
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National and International bench marking of DC power

INTERNATIONAL BENCHMARK NATIONAL BENCHMARK
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Road map : Specific Energy consumption trend and target @ integrated basis

ADITYA BIRLA
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- 0.0%
- 5.0% | »Achieved 22.2 %

5.000 8.0% - 10.0% reduction till FY’24
- 15.0%
4.000 16.6% \I 0% |~ Projects ldentified to
20.7%

6.000 -

3.000 22.2% . 25.0% reach 25.4 % reduction

25.4%

- 300% | uypto FY’25
- 35.0%

35.0% - :
a00% |~ More ideas being

- 45.0% generated for

2.000

1.000

0.000 0.0% | remaining 10 %

FY'05 FY'10 FY'15 FY'20 FY'24 FY'25 FY'30
(Act.) (Act.) (Act.) (Act) (Act) (Target) (Target)

* Specific Energy Consumption data upto FY’24 is Audited/Reported

Long Term Objective : 35% reduction from FY’05 (base line) to FY’30 12
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Road map :Projection of DCKWH/T w.r.t. improvement initiatives

Ongoing Power Reduction Projects:
By Implementation of Solid Bus bar (Projected SPC reduction) : 150 kWh / MT of Metal
By Implementation of Cu onsert (Projected SPC reduction) : 213 kWh / MT of Metal

Total Projected impact on SPC reduction . 363 kWh / Mt of Metal

With the implementation of above projects, SPC will be 13505.0 kWh / MT of
Metal
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Encon Projects for FY’'2024-25

Energy Projects Plan for FY'2024-25

Annual Energy Saving

e Capex
Sr. No. Plant  Energy Initiatives (Rs Lakh) Electricity 0Oil  Coal Steam  Energy
(MWh) (Ton) (MT) (MT) saving (G)J)
1 RPD Revamping of TG#9 to reduce Plant Heat Rate 0.0 18261.9 292149.9
9751
2 RPD  Revamping of TG #10 to reduce Plant Heat Rate 0.0 18261.9 292149.9
3 RPD  Partial Retubing of Condenser tubes (4500 Nos.) of TG #3. 194 0.0 2228.9 35657.3
4 RPD Installation and commissioning of CEP VFD in Unit 4 20 173.8 625.7
Boiler & Vapour Absorption Heat Pump for reduction in fuel
5 Cogen consumption & steam saving by utilizing low grade waste heat 450 3278.9 49420.9
8 source
6 Boiler & !nstallatlon of APH f:\dvance profile basket for efficiency 100 1318.0 19866.2
Cogen improvement in Boiler # 3
7 Bgélge;f Installation of Boiler#2 energy efficient feed pump 30 286.2 1030.3
8 Bgélge;f Installation Of VFD in Id Fan Of Boiler # 1 95 499.0 1796.3

Boiler & Install VFD in bad condensate transfer Pump in place of control
9 - 26.6 95.9
Cogen valve to regulate pump flow based on tank level



Encon Projects for FY’'2024-25

Sr. No.

10

11

12
13

14

15

16

17

18
19
20
21
22

Plant

Smelter

Smelter

Smelter
Smelter

Smelter

Smelter

Smelter

Smelter

Alumina
Alumina
Alumina
Alumina
Alumina

Energy Projects Plan for FY'2024-25

Energy Initiatives

Replacement of cooling tower#3 at Rectifier-1 with fanless
cooling tower

Installation of VFD at Cooling Tower #3 pumps (1 No.) at
Rectifier-ll

Implementation of Cu Insert collector bars

Implementation of Solid Bus bar installation in Pots
Replacement of Central/Package Ac unit and Crane cabin AC
units having R- 22/R-124 refrigerant (ODS being phase out from
HIL by ODS free refrigerant units)

Replacement of Water Cooler, ACs, Refrigerator, Water Heater,
New Water Heaters for E type Qtrs.

Installation of BLDC ceiling fan, cabin fan, exhaust fan and
energy efficient pumps in colony

Replacement of 2 nos. obsolete Reciprocating compressor with
new IR Screw compressor

Installation of VFD Compressor

Evaporation 1 Circulation Pump VFD Installation

Installation of Closed Loop Cooling Tower

VT Overflow heating from Dig Il condensate

Installation of ISH for Dig Il

Capex
(Rs Lakh)

100

409
1000

550

30
35

97

70
60
90

2400

ADITYA BIRLA

Annual Energy Saving

Electricity Oil
(MWh) (Ton)

121.0

482.0

2368.3
35115.0

640.0

50.0

76.7

172.8
172.8
66.7

Coal
(MT)

Steam
(MT)

Energy
saving (GJ)

435.6

1735.2

8525.7
126413.9

2304.0

180.0

275.9

622.1

622.1

240.3
80.3
51.1

23004.0
14644.8



Summary of last three years Project :
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No. of Impact
Enér Investment Electrical Thermal Saving |on SEC
S.N Year savir?y (INR million) Saving (in Saving (in (INR W.I.t
ng million kWH) | million Kcal)| Million) |Previous
Project
Year
1 FY'21-22 28 1592.8 105.853 770453.42 | 935.70 |-2.13% E@,Emg
2 FY'22-23 28 324.07 20.83 128505.022 | 333.59 |-1.02% E_neptﬁn?
3 | FY23-24 25 67.10 437.942 | 19201.66 | 180.22 |+1.30% Ene:%
Total 81 1983.97 564.62 918160.11 | 1449.51 |-1.85%

16
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Project Title : Innovative way of reducing energy consumption through implementation of Copper Onsert §

Collector Bar

Problem Description:

The Aluminium Industry is one of the most energy-intensive sectors globally. This process accounts for about 14% of the global

electricity consumption and generates significant amounts of greenhouse gas emissions, mainly carbon dioxide (CO2). Due to very old
technology (Kaizer technology) the energy consumption for Renukoot smelter is notably higher than global industry benchmarks. This
makes it less competitive and more vulnerable to the volatility of energy prices and environmental regulations. In light of these
challenges and opportunities, it is imperative to implement energy efficient technologies and optimize the process parameters to

reduce the energy consumption and CO2 emissions of the plant.

Approach, Process and Methodology:

Since the pot has thermally balanced cathode construction, any change in the pot design requires pot simulation and modelling for

stable pot operation as well as attaining warmer cathode profile to reduce voltage drop. The approach of our project encompasses a
holistic strategy, integrating meticulous pot modelling and lining design for heat balance to create robust solution. Innovation is at the
core of our approach as we have in house developed unique methodology for pouring of cast iron on copper collector bar. On waste
reduction front, we have also taken into consideration the recycling of copper bars after pot failures.

A series of brainstorming sessions/discussions were organized for design finalization. It was very challenging to pour copper onsert
collector bar with molten cast iron. The main challenge was to prevent the molten cast iron to come in contact with copper. Melting

point of copper is 1083 Deg Cen and that of cast iron is 1450 Deg Cen. If we pour cast iron directly, Copper will get melted.
18
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Project Title : Innovative way of reducing energy consumption through implementation of Copper .

Onsert Collector Bar

Actions taken:

A series of trials with different materials were taken to pour copper onsert collector bars but finally, use of ceramic sheet became
successful. After several trials with different thickness of ceramic sheet, we finalized 3mm ceramic sheet as we were able to protect the

copper bar from molten cast iron as well as uniform pouring was achieved.
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Project Title : Innovative way of reducing energy consumption through implementation of Copper

Onsert Collector Bar

Result:
The utilization of Cu Onsert collector bars in the pots holds the potential to decrease the pot voltage by 67 mV, leading to a substantial

reduction of 213 DC kWh/MT of power, with IRR of 23.02% (Power saving — 75 lac/yr.). We are planning to implement this design
modification in 50 pots during the FY 24-25.

Voltage Saving Calculatron Sheet

Month Feb-24 lan-24 Dec-23 Mow-23 Average Remarks
Cu Onsert A4.166 4176 4.157 4.155 A4. 163
Plant-2 (<400days and >90 days) 4.229 4.242 A4 273 4.228 4,243
Power Trouble-
Diaff 0.0632 0.066 0.073 0.067 Dec'23
Description Nos FY’27 FY’28 FY’29 FY’30 FY’31 FY’32
No of Pots T S N N Y (Y .
Current T2
Efficiency Qg 2
Year. FY26 FY27 FYZE Fi2o FYSO F¥31 FY3z
MNo of days 365 a5 365 365 I65 =] IS
Production(MT) goo2 o963 gog5 gSoBE QOoGE 9= goo2
DC power-Saving-Dc kwh /Mt 215 2135 215 2135 2135 213 215
DC power-Sawving-Dc kwwh 2125545 2125543 2131367 21255435 2125543 2125543 2125545
Sawving in Power-K\WH 2125545 2125543 2131367 21255435 2125543 2125543 2125545
Cost of power Per unit-rupees /unit 3.5 35 3.5 3.5 3.5 35 3.5
Powwer Saving-Lacs per Year 7.6 e 748 T4 B T4 G i 746



Teamwork ,Employee Involvement & Monitoring

ADITYA BIRLA
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Monitoring & review System

» Dedicated Energy Cell

» Established Energy Management System for capturing Emplovee Involvement-
live data and analysis. -

» Daily review through Standing committee meeting Projects completed through kaizen in FY'24 :

Chaired by COO

» No. of implemented project : 17338
» Daily performance review meeting Chaired by Plant
heads »No. of Employee participation : 6030
» Performance assessment of Energy Intensive Equipment > L
i.e. Air Compressors, cooling Towers, Pump and fan etc. Investment + 9.96 million Rs
Monthly Energy review meeting Chaired by Plant heads - Expected saving - 20.53 million Rs

Monthly Energy webinar @ metal business level
MPR Chaired by COO
MBR Chaired by MD

vV V VY V

21
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Renewable Energy sources

HINDALCO

Onsite Generation

Year Technology(Solar/Wind/Biomass etc)lnstalled Capacity (MW) [Consumption (million kWH) % of Overall Electrical Energy Consumption

FY 2021-22 Solar 3.0 2.033 0.03%
FY 2022-23 Solar 3.0 4.046 0.06%
FY 2023-24 Solar 3.0 3.912 0.07%

Offsite Generation

Year ([Technology(Solar/Wind/Biomass etc) [nstalled Capacity (MW) Consumption (million kWh) % of Overall Electrical Energy Consumption

FY 2021-22 - - - -
FY 2022-23 - - - -
FY 2023-24 - - - -
Investment Made 11.1 Crore
RPO Obligation No
Solar & Wind Energy Installed in Group* 173 MW
Sharing % of Plant 1.734%

22
* Metal Business
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GHG Inventorisation

» Information on GHG Inventorisation and public disclosure- Its consolidated data reported in sustainability report of
Hindalco

> Scope of Emission —1and Il

» Short term Target and action Plan for CO, emission reduction — Our target is to produce 30 % Green aluminium by FY’30
by Identified Major Project i.e. Solar Power Plant, uses of Biomass,400kV Grid connectivity, Smelter & Power Plant Project etc..

» Initiative on carbon capture and other reduction Measures —It is already in process to Exploring the Vendor under
feasibility study from C to M, C to E etc.

‘Carbon Specific Emmision (t COZe/t)\
25 S
23
_ 20.61 20.28 20.54
o 21
:.. T e
~d 4
§ 19
17
15
FY'22 FY'23 FY'24




Implementation of ISO 50001:2018 & LCA :

» LCA (Life Cycle assessment Assessment) conducted in FY’17
by M/s Thinkstep Sustainability Solutions Pvt Limited

> 1SO 50001: 2018 Certification—
v 1SO 50001:2018- Certified by DNV-GL in 2019
v 1SO 50001:2018- Re-certified by LRQA in 2022

> % Investment of Energy saving Project on Total turnover of the

company in FY’23-24 : 0.073 %

(Annual Sales Turn Over-91842.58 million Rs & Energy Capex -67.01 million Rs)

24



Learning and implementation through Cll Energy award :

>

vV V V VY V Y V

Learning of new developments / initiatives implemented in different plants i.e.
Nano water convertor, X-Plate technology, E-glass epoxy blade, etc.

Interaction with different plant’s participants.

Interaction with Technology supplier for new developments.

Platform for show casing of our Energy Excellence.

Procured portable air leak detector, air flow meter etc.

Procured low pressure compressor for loading / unloading of alumina.

Procured E-glass epoxy blade in place of normal FRP blade in our cooling towers

Motivation & recognition.
25
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Mandatory Energy Audit & PAT status

HINDALCO

PAT Cycle-1 FY'2012-15 5.858 5.512 5.91% 5.374 8.26% 53664
PAT Cycle-2 FY'2016-19 5.221 5.044 3.40% 4.875 6.63% 70835
PAT Cycle-3 FY'2022-25 4,951 4,728 4.50% Assessment Year FY'2024-25

MEA# 1 10" Nov'14 to 24" Nov'14 CTES Team 5t Sep'15

MEA # 2 2" May'18 to 21° May'18 Mott MacDonald 10" Oct'18

MEA# 3 20" July'21 to 31%t July'21 Mott MacDonald 1% Nov'21




Status of Energy saving certificate tra";ﬁi;n D
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Required Achieved E-certificat
~|Baseline |Target equlr.e Achieved c|ev.e Base line |E-certificate ce.r||cae Balance
Description reduction Reduction , .| claimed & |,
SEC | SEC | SEC | production| required ~ |till date
in% in% received
PAT Cycle-1 | 5858 [5512] 591% | 5374 | 820% |420534.14 53664 | 53664
PAT Cycle-2 | 52212 |5.004 | 3.40% | 4.8752 | 6.63% |420876.92 70835 | 70835
Total issued ECerts for PAT Cycle #1 ( ESC 16-19) : |53664
Total issued ECerts for PAT Cycle # 2 : 70835
Sold before this trading 2023 : 116166
Total sold till date : (5020
Total available ECerts till date (Jul'24) : 1103313
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Net Zero commitment & Road map :

b a
& ° kN
HINDALCO

> Installation of solar power plant

> Installation of solar roof top panels

> Power purchase agreement from Green Energy Suppliers.
» Use of biomass in our boilers

» 400 KVA connectivity

» Use of battery-operated forklifts / trolleys.

» Deployment of shutter buses in plant.

» Working on pumped hydro projects.

» Working on recycling

» Working on Xtra green diesel.

Our target to produce 30% green aluminium by FY’30

28
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Reward & Recognition.

FY 2021 - 22

> Platinum Award — SEEM — National Energy Management Award
> 1st Prize in State Level Energy Conservation Award

FY 2022 - 23

> Cll - Excellent Energy Efficient Unit
> Topmost Award in State Level Energy Conservation by UPNEDA

> India Manufacturing Excellence Award - Gold
> Top Performer in PAT Cycle-2 in Aluminium sector

FY 2023 — 24

> National Energy Conservation Award : 1st in Aluminium (Smelter) Integrated
> Cll —Energy Efficient Unit
> India Manufacturing Excellence Award - Platinum

29



National Energy Conservation Awards
Aluminium (Smelter) 2023

First Prize
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Energy Award in FY’2023-24 5.8

cl Cll Energy Efficient Unit Award

11012023 Energy Efficient Unit —.
) METALS

T

indalco I;'!dustries I.irn\ite_d,-

i WICC, Hyderabad
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Energy Award in FY’2023-24

HINDALCO

“India Manufacturing Excellence Award” in Platinum Category

Future Ready Factory of the Year
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Awareness on Energy Conservation & Efficiency : |

Program

ADITYA BIRLA

Date

Message of COO to all users through mail for launching of Energy Conservation Week.

8th Dec'23 (Day 1)

Energy saving tips sharing through communication mail in Hindi & English (RKT & RPD)

Display of energy saving banners at prominent locations.

Display of Energy banners on dash board

Display of energy saving pamphlet to entire notice boards and prominent location.
Online quiz competition.

On line slogan competition.

Pep talk, quiz & Energy conservation Audit in Smelter Plant # 1

9th Dec'23 (Day 2)
Pep talk, quiz & Energy conservation Audit in Extrusion
10th Dec'23 Energy saving Seminar for Colony Ladies in Auditorium (Through Club Hindalco & Vanita Club)
(Day 3) Sunday
Drawing Competition in ABPS
11th Dec'23 Pep talk, quiz & Energy conservation Audit in Extrusion PBU
(Day 4) Pep talk, quiz & Energy conservation Audit in Smelter Plant # 1
Pep talk, quiz & Energy conservation Audit in FRP
Drawing Competition in ABIC
12th Dec'23 Pep talk, quiz & Energy conservation Audit in Smelter Plant # 2
(Day 5) Pep talk, quiz & Energy conservation Audit in Cast House
Pep talk, quiz & Energy conservation Audit in Alumina plant
Drawing Competition in Mahila mandal School
13th Dec'23 Drawing Competition in Unit # 2
Pep talk, quiz & Energy conservation Audit in Utilities i.e HR, Security, Accounts etc
(Day 6) Energy Pamphlet distribution in Lower colony (L/H/l Type)
Energy Pamphlet distribution in Jr / E / D/C/b/A type residential blocks
Energy Pledge in Alumina
Energy Pledge in Smelter Plant # 1
Energy Pledge in Smelter Plant # 2
Energy Pledge in Extrusion (PI# 1)
Energy Pledge in Extrusion (Pl # 2)
Energy Pledge in Rolled (PI# 1)
14th Dec'23 Energy Pledge in Rolled (Pl # 2)
(Day 7) = Energy Plgdge in Alumina
nergy Pledge in Cast house (Pl # 1)
Energy Pledge in Cast house (Pl # 2)

Energy Pledge in Accounts & HR & Security

Energy Pledge in Utilities

Energy Pledge in Project

Drawing competition in Auditorium for selected students
Concluding Ceremony

20th Dec'23
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Inauguration of Energy Conservation week
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Glimpses of Awareness on Energy Conservation : |

Launching of Energy Saving badges
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Glimpses of Awareness on Energy Conservation :
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Glimpses of Awareness on Energy Conservation : |
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Glimpses of Awareness on Energy Conservation

 Energy Conservation Week
launched at Hindalco with
Energy Conservation Pledge

Several Competitions and awareness programs
will be organized for employees, children and

housewives throughout the week
| JEEVAN EXPRESS BUREAU

| SONBHADRA/RENUKOOT: Energy Conservation
| Week is being organized from 8th to 14th December with \
| the aim of motivating the Hindalco employees and their
{ families and people of Renukoot to conserve energy. Un-
{ der the direction of the Cluster head, N. Nagesh, the en-
{ ergy cell of the company started the program by adminis-
| tering the l’mrp Pledge to the senior officers and em-
| ployees present is in the administrative building lawn,
In this sequence, detailed information was given about |
| various programs going to organize throughout the week

-Th*l R

like painting competition related to energy conservation |

{ for children in schools, quiz competition based on energy

| conservation for employees and slogan competition, for

| housewives and employees, street plays and energy aware-

{ ness pep talk at various places in the plant for employees.

 Head of Reduction Plant J.P. Nayak highlighted the need
for energy conservation and asked everyone o be aware
{ of it. Alumina Plant Head N.N. Rai inspired all the officers
{and employees to contribute enthusiastically in various
activities by releasing a bunch of colorful balloons carry-
{ing slogans related to energy conservation. A large num-
| ber of officers and employees from various departments §
{ and plants were present in the program,
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Hindaleo Renukoot clinches Top Honor:
National Energy Conservation: \\\ar(l-zoz}
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< National Energy Conservation Awards
Aluminium (Smelter) 2023
First Prize | ADITYA BIRLA
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l h a n k yo u Contact Person
Mobile Mail ID

Rajnlsh Singh 9839859335 rajnish. smgh@adltyablrla com
Vivek Agrawal 8114005777 vivek.a@adityabirla.com
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