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About Hyundai Motor India

Production Model P1(6): Creta, Elantra, Tucson, Venue, Kona, Alcazar

LI:'LE-&

O Foundation 6t May ‘96 (Mass Production Sep '98) q’%

o \YJ
| \! i V/
O Plant/HO Location = Chennai, Tamil Nadu \Q yy]/
O Contracted 50.000 KW 5%4
demand ! '

! ISO 50001 |

= \\ e
Energy used Electricity, Propane, Diesel o /
Q \ ﬁ’"“h- \Z
Q Consumption ~ 80,000 TOE/Year
O Capacity 700,000 cars/Year
Q (10) P2 (4): Elite i20,Grand i10 NIOS, Verna , Aura
Q Co-company - 152 Vendors (Korean-43, Indian-109)
Q Plant operation 8.5 + 8.5 + 7 Hrs. (3 shift operation)
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Energy Policy

Energy Policy

Date: 04-01-2022 Revision No.: 04

Hyuwndai Motor India Ltd (HMIL), a world class Passenger car manufacturer, firmly beliewves
that Enengy Manage 1 system i mtegral part of its success and growth. -
e - Continual Improvement

Hyundai Motor India Ltd is committed to reduce specific energy consumption throwgh Thrﬂugh Ohiecti\les &
continual improvement and energy conservat es. targets

T fulfil this, HMIL management shall ensure,

= Continual improvement through conservation of natural rescurces, optimization of
processes and minimizing energy wastages by setting goals and targets to improve
energy performance.
Systematic framework provision for setting & reviewing energy objectives & targets.
All essential information and resources available to achieve objectives and targets.
Comply with all applicable legislations and other requirements identified within the
scope of Energy Management system.
Techno-commercial dessgn and purchase of Energy, Energy Efficient products &
Services to oplimize energy consumplion and ensure carbon foot print reducton.

Lowest
SpecificEnerg

consumenr

Energy Efficient
Design & Purchase

employees, and suppliers

@9 b

UNSOO KIM
MANAGING DIRECTOR




Energy consumption overview

Paint shop hot water | _ _ Machines ]
generation [ Lighting } 66%
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Energy consumption overview

690 KWp

! 10 MWp
Solar @ HMI

Solar @ HMI

suppliers

Co-gen 56% |
suppl '1"{;"5‘ --------------- |
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suppliers
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Wind *i{ ________g_____zmg.__
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Energy consumption overview
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BOILER i PROPANE BULLET i DIESEL GEMERATOR
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Steam supply to shops ! Propane for burners Emergency Power supply to shops

" Shop wise power Distribution J': Shop wise power Distribution J
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Specific energy consumption in last 3 years

KWH;" Eqv vehlcle

€) High pressure deburring operation optimization @ Booth air supply system energy
management through filter optimization € Normal ATD - High speed ATD @) Primer FCU
supply system modification @ Air Balancer to Electric hoist replacement

€ Washing m/c : Electric Heaters to Heat pump @ Online IFC
pressure control €) Shop ventilation blower motors upgrade
(IE2 =+ IE3) @ Washing pump conversion inverter type

@ Lockdownimpact
430 428 2 5% *l’ 1 9% J,
| | | | 403
2017-18 2018-19 2019-20 2020-22
6.1% SEC reductionin the last 3 years

Target

e




Specific energy consumption in last 3 years

Million Kcal/ Eqv. vehicle

€ Paint #2 primer oven Effective Metal temperature optimization by 20 Degree

@ Waste heat recovery using Regenerative Thermal Oxidizer
Paint #1 @) Energy Efficient Boiler Operationf) PT ED bath
; temperature reduction by 5 Degree

: @ Low Temp Degrease

i © Implementation @ RTO VOC feed
: 6.2% Back Control - Burner Temp

| 0.180 0179

: 0.179 0.179

i 0170 0.168 _1 62 0.165

' 2017-2018 2018-2019 2019-20 2020-21

8.2 % STC reductionin the last 3 years
: Target
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Information on Competitors, National & Global benchmark

Global

[HKMC overseas)
Benchmark
(in GJ/car)

National

Benchmark
(in GJ/car)

2.22

5.4% 4

2020-21 Actual

2,22
| | 0.9% +

Hyundai Global best

2.18
2.15
210 509, 1.8% 1 \ ‘ 5.4% 4 Iz'ml

HMI target 2021-22 Actual 2022-23 Projected

2,20

R 2.18
2.15
3.2% 4 | | 1.8% 4 ‘ ‘ 54%4 310

2020-21 Actual

Competitor best

HMI target 2021-22 Actual 2022-23 Projected
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Summary of Energy Saving projects

No of Energy
Saving
Activities

Energy Saving
In TOE/Yr.

No of Energy | Investment E“‘"Tg"' CostSaving Payback
g 4 Saving Impacton
Year Saving proje SEC
cts Rs Cr TOE Rs Cr Months
2019-20 132 32.47 4210 13.89 28 5.6%
2020-21 144 41.25 4420 15.47 32 6.1%
F--------1---'-'---'-'--1-'-'---'-'---'l.'---'-'---'-'-'ll-'-'---'-'---Il---------ll---------1
I I
: 2021-22 192 54.10 4,650 13.62 48 6.3% :
I N N A — ]
Unit: Tons of Oil Equivalent/Yr.
4,650 P
4,420 i |
4,210 i
T | T g : 1
2019-20 2020-21 2021-22 2022-23 Plan
Major Activities planned for2022 ~23:
1) Replacermeant of conventional chillers with Turbo chillers (5 Nos) @ 0.34 KW/TR 1 645 TOE/YT.
2) Standardization of all blowers & fans with BLDC & EC fans - 480 TOEMNT.
3) Thermo ceramic coating of Paint booth ovens to control radiation lossas 2140 TOESYT,

12
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Energy Saving projects implemented in FY 2021-2022

Miorrojct Grorsy | "pesiment el Sevines | %imgecton

Technological Upgradation

| 1 | Energy Optimization of Compressors — Load sharing - Power - 140 | 23,87,000 0.72%
2 BLDC meodificationin blower Power 42 1,87,568 0.05%
3 VFD Inverter control Washing pump Power 12 1,20,358 0.04%
4 | Process steam elimination through WHR . Fuel ‘ 2.6 | 542 2.20%
5 EBW washing energy saving through heater temp. down Power 3.4 3,66,461 0.10%

Idle time Elimination
1 C/HEAD CCS pump running gty optimization Power - 411,263 0.2%
2 0S5i-EV & NX4 Side panel hemming power pack motor optimization Power - 25,672 0.07%
3 Oven Burner sequential switch off at Final stage Fuel - 391 0.16%
4 Wax booth exhaust fan optimization Power - 6,37,200 0.22%
5 Side LH/Rh #7071 Sliding jig movement elimination Powar - 47532 0.14%

Energy Efficiency Improvement
1 Work duct #2 cooling coil modification 3= way type Power 15 522720 0.18%
2 AHU Silencer Chamber Insulation Type Change Power 36 2,26,11 0.08%
3 IE UK20-80 Washing pump conversion invertertype Power 18 214128 0.08%
4 ‘ Boiler relocation to reduce transmission loss ‘ Fuel - 248 ‘ 584 2.60%

e
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Innovative Projects 2 : Washing machine temperature optimization

Case | . .
name EBW washing energy saving through heater temp. down
Before » Washingm/c heatertemp reduction 60°C £ 10°C » Washing m/c heater temp reduction 40°C £5°C
. Clean tank . Clean tank
. Rinse tank . Rinse tank
. Hot blower heater . Hot blower heater

7 27t Nov'21

JUER SENERGY

—

Temperature Setting

Energy meter calculatio

BN W

) ) Productivity Quality = Cost | Logistic Safety @ Etc.
Excellent Washing heater temperature reduction 60°C to 40°C Improvement . ! ! ! !
| | _ cation | . Inirportancé'
Investment Nil Effectiveness| 2000000INR | APPlication 08.12.21 | |
Cost Date H @ L




Innovative Projects 3 : Oven burner sequential switch OFF

PRESENT

,h_ Owren burner OM
1

Owvan

oven switch off
once last car
_comes oul

.
Conveyar Directian

Carbody Cor body

— -
Entry Exit
—_ —_ —_— — o —
Fﬁ.— 'pll- 'h.l-' -Pll- 'h-'l' -H.r Y
(mem] S
am oN oM oM o oM

#» During Sunday/Holidays, oven will be Switched off after last car body
comes out of the oven

= AllBurners are in ON condition till last car body leaves the oven
# Propane Energy consumption ¢

. Energy savings (Propane : 39.4 Tonne /Year)

EFFECTIVENESS .

Cost saving/year :19,70,000 ($ 25,921)

PROPOSED

Burner switch off
once last car
leaves the
Particular zonea

I
Car body I
Eniry |
& I
| - — - - —
1l Ao k. R
| | =fi= M= =Mir =Fir =fi= b
i B BB B
Crven Entry | - 25 = = = _1
| OFF | ©OHN =1 oM ON =12
L1

# PLC Pregram Modified to switch off Individual oven burners, once last
car body crosses the particular zone (4 ovens)

» Expected Propane Saving/Year: 39.4 Tonne
» Expected cost savings/Year INR :19,70,000 ($ 25,921)

Oven Process modification Trial QC confirmaticn Remarks
ED - - -
Prirmer - » »

QC Trial OF
Tap coat #1 - L] L]
Top coat #2 » . .
IMPLEMENTATION
3.01.2022
DATE




Top Management Support

?LAdvqnced technologies implementation J

P (-
/@) EC blowers in supply & exhaust ASD @ BLDC fans (Wall mounted & Ceiling) K@l) 100% heater » Heat pump \ @ Thermo-ceramic coating \
Plan: 24 Nos (286 TOE/Yr.+) Plan:1,680 Nos (180 TOE/Yr.4) Plan:36 Nos (420 TOE/Yr.4) Plan :16 Nos (170 TOE/YT.4)

Meltrng Fumooe surfoce (With neudotion)
Cold Alr out : 25~27°C

Coolant
Tank
(& L VAN J L J
L Total Investment: 42 Rs Cr ‘
Energy consumption KgOE/care
A . e Savings

N s\ 0. G 28% 4 Major Activities Planned Year Rs Cr/Yr %4

Specific 3 , -
(5 (1) Boiler relocation for transmission loss+ 2021 52 8%

13%L L

Energy 6% e e .
5% 4%y 3% (2) Compressor optimization by load sharing 2021 1.8 2%
Consumption ~ e

(3) Steam elimination through WHR 2022 3.2 4%
(SEC) -‘@ 1003% Replacement of heater - heat pump 2023 24 3%
-‘:5} Energy Efficient preferable purchase 2024 4.0 6%

2020 2021 2022 2023 2024 2025
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Top Management Support

L Monthly Energy Review J

e
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Utilisation of waste material as fuel

Cement Industry

”
.I‘/':// ) ) % a

FeaER R

Co- Transport to

HMI _ Cement Used as ARF
processing (Alternate Resource Fuel)
Industry
Waste generation trend
S5.No | Waste material Processing method Annual Tons / year .
23%4¢ inlast 2 years
6.88
&5 Kag/Eqv vehicle
1 Paintsudge Trcnsponeq to Cement industries for 820 Tons / Year
blending with fuel.
5 Chemical sludge Trr:ms!;-orte-ld to Cement industries for 50 Tons / Year
blending with fuel.
Processed into powder form =
3 Sealant sludge Briguetted =+ Fuel for co processing in 350 Tons / year
cementindustry 2019-20 2020-21 2021-22 2022-23
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Utilisation of renewable energy sources

Ki) Installation of 8 MW solar plant over car parking yard

”z) Usage of 4 MW Bagasse based co-gen powerduring non wind season

"3/ Usage of 6 MW flexible biomass co-gen plant

76%
64%
20%
0
2016 2017 2018 2019
Renewable Energy Status
-
Capacity
Source Type
TNEE . W (MW)
1% ' SolarPV  Onsite 107
Wind .
Co-gen 20% Solar PV  Offsite 15
56% . .
wind Offsite 37.5
81‘;';' Co-Gen  Offsite 20
: Total - -

89% Renewsable power 89% account for 26.7 Cr KWH

% of
overall

5.3%
7.7%
20%
56%

89%

84% 89% 92%
2020 2021 20_22 2023
® @

Renewable Energy Roadmap

Hyundai Motor Affiliates to Join Climate Group's RE100,

Aim to Expand Renewable Energy Use

2024

®

31 100

Five Hyundai Motor units join RE100 facilities with renewables

energy campaign

Hyundal Motor joins RE100 to entirely power

21




GHG Inventorisation

46 Kg of CO,/car 124 Kg of CO./car
] 41
11%., 33 31 47%
20%.). 66 12%.),
5% ‘ 10%.) |—‘
2018-20 2020-21 202-22 2022-23 2019-20 2020-1 2021-22 2022-23
(Target) Target
Overall 23%. in the last 2 years Overall 58%4 in the last 3 years

Scope 1 includes : Scope 2 includes :
1 Emissions from sources owned or controlled by HMI U Indirect Emissions from HMI
- Usage of propane for oven heating & cooking - Generation of purchased electricity consumed
- Usage of Furnace oil for generation of steam - Excluding the renewable energy consumed (onsite/offsite)
- Usage of diesel in generators & internally driven vehicles - Considering the net conventional electric energy usage

23




Green Supply Chain

Optimization of vehicle movement inside factory

Inbound >
O Actual

O Target

Move parts closer

goo . B12

|

Feeding quantity L 564

Bin size.l

2020-21 2021-22

Job reallocation

CO,4: 8,247 tons

Supplier Energy Assurunce>

Details /
Criteria

Green Parchase Policy

Ravim:i A
PP S S —
Fards T e oyt b

Korean
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7 S o B e Sar, P Cd hars i owia e |
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B o VoL, e B e BT, e L T e e i e |
s e WG e bl pas e bl e el gdan
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T Al g | e L T W, g s B e e
B g o A R A
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& g
[P A [ U a o a———

TR 1 PR F ] B TR T S R, Dl ey
b, b W Al

Energy review

b - _,

Bt b sl bbb B oy B ol i v il o gl v,
111111 e L s LR

Qutbound > Optimization of vehicle movement outside factory premises

“Vendor

CO2 EMISSION
REDUCTION

59561

53543

4-EI-AJEI

CAGR 29 %

_

= 25 77 26231
19,023

4".' Eix E

r:o
446 kgmm

=T
- - —

LU=
2008 w2077 =208 m20s @2020 =202

For moving 125 cars/km

CO,4: /683 tons

W2y EXME @

Energy review: M/s DWSI, Heat treatment comp.

ENERGY REVIEW OF O TSOURCED DPERATICN
Indian - g rwe— sk TLAALE (18 30 = [E———
109 152 —— -
87 m - — -

SFECIFIC ENERGY PERFORMANCE

18 22

20% i

Mandatory




Migrated to ISO 50001(EnMS) : 2018 version

Risk & Opportunities

¢ @ Need & Expectation of interested N

parties evaluated

o

=2

—
. . -
@ Risk & opportunities process -..-.'.'--"ﬂf
—

wise identified & addressed

J/

Significant Energy User

 Significant Energy User (SEU)
Criteria : >50% - >40%
(Additional 63 Equipment) ENEREY
@ 80 % of overall HMI .
consumption : SEU © L:‘f.E

Objectives & targets

/ D Objectives : Reduction of Power, \

Fuel consumption

50001:2018

D Targets :
Power :3.0% .
Fuel +3.0%

- J

Design & Procurement

( Strengthening of Design & procurement
Step 1 : Check whether Equipment is SEU?
Step 2 : Evaluate & select Best Energy performance

Step 3 : Communication to supplier

Step 4 : Evaluation of actual performance —

25




Industry 4.0 " World Class Manufacturerthough Energy control |

Real time monitoring & control of IFC for compressed air
pressure 4

Tione r = - S
‘“’ >'-..W ‘ ( { . ¢ il s .~
Commrarsonin | =3 Wl T - ..., =
- .
= - - SRR —— e
—_ = =y .
" EE oy o . v b

] TotalKgne | oan roum RAL I

essed Alr (NM?
[ ) Water (KL/Hr,
1\ w 4 u
=N~
e M
f.,"\:_:‘/",‘
EIRBAVE | ”' 1 " 1 " I —— = ‘”2 .
Tor o' i M| 11 1 Totst [ 192 =T '] [836: ]
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Industry 4.0 " World Class Manufacturerthough Energy control |

Smart Solution

Energy Mornitoring - Overall Sta

o Digitisation for controlling direct energy consuming equipment's

G HYUNDRAI Ceralll Summary

SHOP
YEAR
MOMTH
DATE
DAY
SHIFT

HOUR

PCAR=!

SHOPGROUP

SOURCE [

BREAK TYPE PAINTEl

SAPWORK TIME

METERTYPE M unl:hly Cantribution WH -Overall ﬂuug-lﬂ?l

HIWH Analysis Prak and Startup Analysis Preduction Analysis Cost Analysis Secondary Meber Monitoring

PLANT Plarit Contribirtian For the Manth ﬂug-ﬁlﬂl Manth Status far 2821

T 1 - 129898

Erarup

ARw] B EThisl




Industry 4.0 " World Class Manufacturerthough Energy control |

Sutietii o Digitisation for controlling direct energy consuming equipment's

& MYUNoaI Oweratl Samemary KWH Analysts Peak and Startup Aralyzis Production Aralyzis Cost Anatyzis

PLANTY Ehopwise KWH Anatysis fordag 2026 *

sy o A 1808 e 22 B
o il 1"'.'0.:! SRt
=

HouR

Mow™ Day Vs Hour Energy Map for Aug-2020

DATE

DAY

e -

PEAK

STOD. BREAK TIME
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Industry 4.0 " World Class Manufacturerthough Energy control

04 Smart Solutior

HRMS Data Analysis

Robot drive failure prevented

H-Axis Motor

12/08 13/10
108« 127% 159% | 115%

......a.. il ﬂl"ll'"
M.m —“Ams Load % W
R TN e

WQMS Data Analysis

Robot welding tip Real time Monitoring S
ﬁjﬂ @"‘hﬁ Cootng

W Wekding Gun : Analog
4 ‘ 1 sensor
i i ]
M H

EBown Time Trand
: Ewon Data

4 — J—
| S %
= IS | A0 D/T- 244 Mon ! or Module ! .
o o ! 15 i i
Woates Flow
. 10 in

Oﬂlj' Present data Visible E 5 g 3 % g 5 E
He 2 4 6 8 101214118
Smart Products Smart Automation Digital Additive
& solutions Equipment & Robotics Modeling Manufacturing

o Digitisation for controlling the variables affecting the energy performance

Water flow Data Analysis

Weld water flow optimization

Real time Temperature Monitoring

Bearing Temperature analysis & control

=Ty
Ty

Al/ Self
learning M/Cs

IT Systems
& security

Big Data
analytics

Cloud computing
&usage

Augmented
Reality
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Strengthening Monitoring ' Secondary Monitoring System

Paint #2 ASU

Paint #2




Monitoring ' Internal Benchmarking

Start up Power consumption reduction

BT
2- Mond

Liasad Monzhly Conpumption betessn 3am to BamAug-2820

mEDET
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Comp#l Ve Compa 2- Monday b
Maskhly Consummpiion between Sam to Barmfag 2TH2H

= 1 = —

* S S -

#

3138 3137
Fnra
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1LEd

Prak and Startes Ansivsie Frogucthon &n

Eaan Asarenin
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- I -
-
e . aTe = L
= - =
- .
] 1780 175 5i%e
Nng Startup = SSel vs PRESSasZ2- Monday Morning Starti
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AHCE CETET.
E » - PR .
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-
1 Lof
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Team work - ' Daily Management System |

(Microscopic = Telescopic)

Y HMI World's No.1 Plant
N

" Level - 4 N HOD :
V4 /"//_\\ \\ ser see sese
/ Level-3 ™ HOS
[ / . | In- Employeesinvolved: 1,357 > |dentified 23,800 points
‘ ‘AEVEFZ \ | CHARGE : ; ;
\ / =S J Systematic Internal audit of 31 departmentsby 21 Auditors
\ ( N ) ,"‘
‘\ A / /,~'
A Level-1 \ /4 JEX HOD
:\\:\.\\ “///‘é"_- 4 e — —
. .. L J ‘_./‘/
m;cmg // New Observation \
/ Zone \
New Observation ( ‘
Zone ‘
; ’,/ \\\ \ l/ \\\\
Observation ! g:it g? . y  Check °'f1 : { Checkon
Zone \ I | Checko [ N | Checkof /
Level 1 \ Llevel182 _ .\ Level3 / ’
~ / ~— X ,\‘5 {{_ s
Energywastage control Energy optimization Energy Technology Motivation & Budgetary support
i ; i i ati Advanced & new tech ’ e
Check list control Idle time optimization implementation HOS’s Energy 360° Verification
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Employee Involvement ' Training & Awareness |

@& HYUNDAI

‘15 000+ TOTAL EMPLOYEE INVOLVEMENT’




