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Cll National Award in Excellence in Energy
Management 2021

Tata Motors Limited, Pantnagar

Team Members :

1. Sanjay Waghchaure, Head Paint Shop
2. Sudhakar Kumar, Energy Cell
3. Deepika Gandhi, Sr Manager CPED
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1. Company Profile

TATA MOTORS
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1945

175 Countries | 34.7 Billion $ turnover | 07 Automobile plahs in India

! Emp.
Established in * strength 4000
2007 Ave. Age 29
Yrs
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About Tata Motors Pantnagar

4 Focused SCV

28,906 ?6146 3 How we produce...
- o

Enabling Green Supply Chain....

|
prac; < inside plant

= TML Pantnagar Plant wins

Winner of overall GreenCO  Star  Performer
SHE performance at
TML Group level Award 2020 -
s're:_.-n—cO Solden (V) + 2™ Runner up in 7th Cll -
atinum eacoc 2,
Rating Award In ¢ National Award Norl:hern. Region EHS
2018 :;"féaicy for Excellence in Competition 2020
Cll Energy Efficiency CH National %
e e Gy 2:,';:;;‘”“' 2018 53:;9)! Management - Cll National Award for
o Moot gz Management  Leader Excellence in Energy
Energy Winner- innovative Award 2018 18t Runner-up - 6t Management 2020
Management Project Excellent CIl NR EHS
Pescock sk s L Competition 2019
Environment Excellent Energy EfficientUnit
Unit

Peacock award 2016
Green CO Gold
rating 2015




2. Impact of Covid 19 Pandemic and Mltlgatlon Action
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PRE LOCKDOWN SCENARIO

Pre- Lockdown Scenario :

1. Steady or High Volume

2. Low SEC=223 KWH/Eq. veh

3. Ramping up of BS- VI vehicles
4. No restriction on manpower
deployment

| LOckDOWN SCENARIO

Measures taken

. Virtual Meetings and hourly energy

Fixed energy consumption areas
identified
54 SOPS to avoid covid risk & continue
operations
. SDCA to sustain the implemented gains
. Six Sigma Project taken for energy
saving performance improvement

lg_f 4'1L ,Lﬁ_tl__-

Measures taken
monitoring X

Specific Energy Consumption of last
two years

Decrease in energy consumption
despite of covid-19 pandemic

Power (kWh/eq
veh)

SEC=35X -

FY 19-20 FY 20-21

m Power (kWh/eq veh)

POST- LOCKDOWN SCENARIO . .
. Production Management to achieve target

Productionin FY 20-21

Increase in production
with lockdown
relaxation

Fluctuating
productlon

20000

Lowest SEC benchmark achieved=

195 kWH/ Eq. veh 15000
. Solar Plant 2 MWp installed Sudden de“e““"
¢ 10000 in production
. Standardised SOPs
. Dynamic Target settings 2000 - I
. SDCA revised as per new challenges ] I
. SDCA standard in TMOS portal 2353288385838 ¢
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3. Energy Consumption Overview
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Total Energy = 5454 TOE

FUEL
43%

(2354 TOE)

POWER
57%
(3100 TOE)

Energy distribution as per FY 18-19 data

FY 19-20—-Q4 is not comparable due to BS 6
migration

FY 20-21 not suitable to see energy
distribution as Q1 impacted due to Covid 19
impact.
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Power consumption =
3100 TOE (36.05 Million
kWh)

on Mfg.
12%

Powertrain
shop
19%

14%

CKD shop &
MHCV
1%

Compressed
Air

Total Fuel= 2354 TOE
Engine

testing
195TO

Paint shop
2159 TOE

13%

TATA PDI
6%

Admin /PDI
19%

Others
4%

Training Div.
3%

ETP/WTP/RO
33%

New/old
Canteen
12%

DATA Center
8%




Sp. Energy Consumption in last 3 years (FY 2018-21)
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9 POWER (KWh/ Eq veh)

> 4
/’ \\\
--< 33.9% J == =m = ==
I SO PR -1
- \\ I
300 ’ ~

19 1% =]

Prag :

250
200
150
100

FY 15-16 FY 16-17 FY 17-18 FY 18-19-fY 19-20 FY 20-21 FY 21-22

Achieved 12.5 % reduction over
last year l.e. FY 19-20

0 FUEL (MkCal/ Eq veh)
o~ |
NS

ﬁ\ 22.2% ’——---

/ [ Better
0.250 \’ r-----'J

Sustained
performance despite I I

0.200 19% reductionin

0.150 - '. e
0.100

0.050

0.000 g

FY 15- FY 16- FY 17- FY 18- FY 19- FY 20- FY 21-
16 17 18 19 20 21 22

TML Pantnagar achieved New Benchmark level in power despite of Covid challenges.
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4. Information on Competitors, National & Global benchmark

Benchmarking within Tata Group companies (KWH/Eq Veh)
BENCHMARKING
Within TATA MOTORS GROUP (KWH/Eq Veh) UL L TR
has set new
600 B Jamshedpur B Lucknow B Pune CV Dharwad B Pantnagar [Tl ETL S
500 Dharwad.does not
have paintshop
- - 400
TML group level With Competitor 300
s With past best National & Global 200
performance of plant, 100
L factory or machine )

0
FY13-14 FY14-15 FY15-16 FY16-17 FY17-18 FY18-19 FY 19-20 FY20-21

-
\

/

N

Performance W Jamshedpur 269 435 434 397 383 348 353 254

) B Lucknow 399 306 313 315 340 250 268 286
Comparison : Shop to

o - ) = Pune CV 552 503 525 a01 303 278 283 277

L shop, Equip. to equip. ) Dharwad 194 197 218 206 158 168 161 398

- m Pantnagar 267 263 205 258 241 205 222 195

for non production
days

TML Pantnagar has set a new benchmark again among TML- CV Group companies who have in-house painting process.
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4.1 Process benchmarking (National)
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Process Level Benchmarking: Painting (Significant process)

Organization Power

(kWh/ Veh)

Maruti - Manesar
new plant

Mahindra & 200
Mahindra - Chakan

Hyundai Plant 1 140
Hyundal Plant 2 170

TML —~ K block Pune

TML Pantnagar 83.9(70.49
best

achieved

Production /
day

1400
500

600
400
250
550 ( 800 nos)

Painting
technology /
Process

3C1B (03 coat 1
base)

3C2B & 3C1B

NA
NA
3C2B
acie

Process Level Benchmarking: Assembly process (National)

TML Maruti
Sanand Mahindra Pantnagar Gurgaon
Models — Tata Models- Production- e .
Tiago, Tigor Bolero (220/ 590 Assembly shop specific is
Shift c
b better than Mahindra and
Average Average :
Power Average Powe. TML Sanand but chasing
Consumption Power Consumption- to achieve Maruti
-42 kWh/ Consumption 13.6 kWh/
Vehicle — 21kWh/ Vehicle benchmark
In winter- Vehicle
33kWh/
Vehicle

TML Pantnagar achieved National Benchmark level at

production level of 800 nos / day. Significant
improvement over last year.

Benchmarking with TML Group companies ( kWH/ Eq Painted body) Paint shop benchmarking with TML Group companies ( kG/ Eq paint body)

(@] i Vo)
Q) €) < ~N : n o)) :
- 3 o @ § 2 s A
~ o o o)) NN < © o 9 o =
g = o S ° o $ 9 4 o 2 o s 9 S =
m I m m m - - ] - N = W
2017-18 2018-19 2019-20 2020-21 2017-18 2018-19 2019-20 2020-21
W Pantnagar B Lucknow Pune CV B Pantnagar B Lucknow Pune CV

TML Pantnagar achieved National Benchmark level in power and is the best performingplant among TML plants.
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4.2 Plant level benchmarking (National & International)

National benchmarking for Power (kWh/ Eq Veh) International & National Benchmarking
450 p— 13000 E National & Global Benchmarking
358 358 363 (kWh/Equivalent vehicle)
M&M / \
30 o L Group | N
277 267 10000 "'/ — -
250 267 =, e N\ i
150 - 185 “ M&M "

HooC

50 Zaheerabad TML Pantnagar

FY 15-16  FY 16-17 FY17-18 FY 18-19 FY 19-20 Fy20-21

Ashok
Leyland

National benchmarking for Fuel (MKCal/ Eq Veh) ks oo | st g s

0.5 0.465 AR M&M Jaheerabad

0.4 k/

. 0363 —— 336 — TML Pantnagar is Second best industry benchmark with
' M&M Kandiwali 0.262 fastestimproving SEC year on year better than its

0.2 0.211 - exdl. fopndry TML Pantnagar .

0.1 0.098 0.107° 0.104 = 0.104 ' however accurate benchmarking can not be done due to
0 o different processes, size of product (UVs).

FY 15-16 FY 16-17 FY17-18 FY 18-19 Fy19-20 Fy 20-21
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4.3 Internal Benchmarking

Shop to shop benchmarking Machine to Machine benchmarking : Example: Centrifugal compressors (kW/ CFM)
B Average Power Consumption TCF 1A M Average Power Consumption TCF 1B Benchmarking wrt Design :Example . Compressor:
m Average Power Consumption TC m KWh/ CFM d kw/ GUrrens
= [ulEEE A / Comp Name Model No (CFM) CFM kW/ CFM
80 TCF 1A has setthe 0.168 0.172 0.171 Comp NN zr2sovsp 1500 0.167 0.162
70 2>0.164, 3>
60 ZR250 1500 0.167
Comp 2to4 0.161, 4>0.164

50
40
3

o

PS comp. 3 with EEZPIYHS 1500 0.210 0.201
inbuilt drier
PS comp. 2 ZR250 FF-

1500 0.167 0.168
(VFD)

PS comp. 1 ZR160 FF-

2

o

1

o

benchmark after
June throughout the
12 114
I I I I I I I Centecl Centec2 Centec3 (
mimli (3000 CFM) (3000 CFM) 3000 CFM)

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 1000 0.167 0.169

(VFD) VSD

Centec 3000 0174 0.168

Sunday benchmark with
Maintenance activities:

Benchmarking for Non working days: with no maintenance activity

2016-17 2017-18 2019-20 2019-20 2020-21

. Earlier
Nogevxsgl::ﬁfay Benchmark for New benchmark New benchmark New benchmark Sunday with
2016-17 block closure setin 201915 set in 29 Mar set on 01 May maintenance
23740 kWh/ Y Aug 2019 2020 2020 activities
LeHlascAty 17287 kWh/ 15325 kWh/ 14765 kWh/ 57000 K/
18859 kWh/ Day Day Day

Day

FY 20 : 22000 kwh

., Tata Motors Limiteu
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4.4 Roadmap to surpass and sustain National Benchmark and major projects planned in FY22

eConducting brainstorming workshops for idea generation Major prOjectS plannEd in FY 22
eSolar plant 1IMW)p

eHeat pump trials in WM . . . . . . . .
«Waste heat recovery * Digitalization project : online energy monitoring system

* Digitalization project : Equipment monitoring system

* Zero energy- super energy efficient blower for ASP plant ( 04 Nos)
HVLS fan in specific area like Dressing line, Assembly lines

* 400 W high-bay lamp replacement with 150 W LED

* Smart Joule Chillers upgradation and digitalization in paint shop,
engine assembly and GB assembly

* Heat pumps procurement for Washing machines in Engine shop ( 06

eBLDC motors in AHUs, ASPs

eHeat pump HD in all processes

*EMS & ESCO Encon projects- LED, Motors
*Waste heat recovery

*ToD based operations

eMotor replacement program through EESL
eLED replacement under ESCO model for remaining lights
eSolar power plant additional 02 MWp

e|ndustry 4.0 solutions- Process information on mobile
eAutomated process controls
¢ ToD based operations

eLoad reduction 01 MW NOS)
*Industry 4.0 EMS with automatic process control * Testbed blower speed & dampers control through automation

© Copyright, Confidential, Tata Motors Limited 10



4.5 Key EnCon Projects
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Key EnCon Projects FY 2020-21

© Copyright, Confidential, Tata Motors Limited

Idea given by supervisor imated Annuzl  Estimated Annual -
o ot e gven by operaor | o R e
lion kK\Wh Wicn K Cal

1 20 Maos more Day light installation in Paint shop (Till date 20 Instzll=d) 2020-21 0077 0.85
2 Power saving by switching off unwanted tube lights in robotic zone at PVYC booth & Paint Booth. 2020-21 0.154 |
E] LED implementation in whaole Paint shop. 2020-21 0.384 131
4 Bl Cwen Runming hour optimization by Seguential Switching 2020-21 0.033
5 \Powwer optimization by switching of spray & circulation pump during Lunch, Dinner £ Gap. 2020-21 0.307
=] Powwer saving by switching off FTED conveyer during idle time at the end of B shift 2020-21 0.077
7 Conversion of Pneurnatic Paint circulation Pumps into Electricel Paint circulation Pumps. 2020-21 1429 4.29
B Elimination of halogen lamp from sealznt machine 2020-21 0.001
=] Installation of VFD at BIW-1A ASF 2020-21 0291 0.50
10 oaoling tower to be control from remote 10 which will b= instzll in frame shop 2020-21 0.025 0.20
12 {Dptimization of ASP-1 use by instzllation of dampsr 2020-21 0.109 015
13 Eiminzte hesting in Interim washing by chemical change. 2020-21 0230 |
14 Heat pump om ESCO maodel in remaining 12 nos washing machines 2020-21 3.453 0.50
15  |Using compressor house heat to Heat up coolant in washing machines. 2020-21 2416 15.00
16  Bolenocid Control on)/off system for main Air supply header for easy and effactive contral 2020-21 0.010 0.20
17 |Day light panel installation in Powertrain 3hop-20 Mos. 2020-21 0.117 0.85
18  Motion s=nsor to be provided at Under pit areas. 2020-21 0.024 '150

Currenthy working on GPS tracking LoRa Kit .

Thiz system will track down the Forklift and other vehice for starting and stopping of engine along with the distance travelled and route.
13 lIn this way, diesel consumption will be monitored for each vehicle giving us the opportunities to optimize its route so 2= reduce the usage of diesel 2020-21 o be estimated

consumption.
21 lar day light installation in TCF shop - 20 Mos 0.03468
22 rellmrla coating inside blawers A617 0306
23 nstallation of portable compressor § Blower for robot sensors. 0.0138
24 lInstallation of magnetic resanstor for fuel saving tED?—
25 Replacemsnt of appros. 3200 nos conventional motors to IE3 motors wnder EESL agreement for replacement of all conwventi! rEd uctlﬂn
26 Replacement of normal lights to LED lights under Philips agreement for replacement of 2l conventional lights into LED lights

=N RN

].

11



5. Energy Saving projects implemented in for last three years
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80

60

4

o

2

o

o

9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

EnCon Projects & Zero investment idea - Nos. Better

MW Encon Projects Implemented Nos M Zero investment idea .

EnCon projects

70
grouped together
I : I I I

FY 16-17 FY 17-18 FY 18-19 FY 19-20 FY 20-21 Ongoing

Power Saving ( M kWh)
Better

7.98
6.42
5.40 291

FY 16-17 FY 17-18 FY 18-19 FY 19-20 FY 20-21 Ongoing

6.65

© Copyright, Confidential, Tata Motors Limited

6.00

5.00

4.00

3.00

2.00

1.00

0.00

7000
6000
5000
4000
3000
2000
1000

Total Energy Cost saving (Rs Crore) f
- 2

Better
o o H
~ ¥ 1 &
o 3 - <
~N
<
I I Ongoing
FY 16-17 FY 17-18 FY 18-19 FY 19-20 FY 20-21 FY 21-22
Fuel Saving ( M KCal)
Better

6631

_——— | ACC paint shop
closed (HSD)

4022

3710
2474

1010

FY 16-17 FY 17-18 FY 18-19 FY 19-20 FY 20-21

*

1060

Ongoing
12



6. Innovative Projects implemented
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Innovation promotion

mechanisms
\

Ve )
Innovation in Energy
Management Process

N ' J

s . )

Innovationin
Operations
management

\§

\

e

Innovative EnCon
projects

A\

\

* Innovista, Innovision, Innoengine and Hackathon challenge
* Leader’s workshop

e Suggestions and Kaizens promotion

* Energy conservation month- Best Innovative project award
* In-house Energy Expo (Technology day) & Trainings

© Copyright, Confidential, Tata Motors Limited

Existing systems/ activities
Operations management:

* Production strategy for best Energy performance
* Investment through ESCO model

FY 18-19 : New process introduction :
e CLT( Cross location team) — Utilities —Power & Fuel
(Lead : TML Pantnagar)
* G-E-A-Rprocess for EnConideas implementation
* 5 Year Energy Strategy workshop
FY 19-20: New innovative initiatives
e Six Sigma project for power cost reduction
* Dynamictarget setting through statistical analyses
* ITbased manpower deployment for energy savingin first Hour output
FY 21 & FY 22: New Innovative Approaches
1. SIXSIGMA project for energy performance improvement
2. Under strategic & approach related interventions-two new levers were add
3. Process standardization and horizontal deployment in other business units/
plants through TMOS Portal
4. Statisticsbased Dynamic target settinginlow volume scenario
5. Statistics based Production planning for optimum energy consumption
6. SDCA (Standardize- Do- Check and Act) standard development to sustain the
gains of last 3 years EnCon projects

EnCon projects:
e AI-ML and big data analyses for energy saving
13
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Innovative approach : Six Sigma Black belt project for energy performance improvement

Problem statement:

Reduce energy cost reduction by 8% in UTK plant.

1) Specific : Currentlevel : Rs 1863 per Eq Veh YTD Sep 2019, Targetlevel : Rs 1713

per Eq Veh. ( Last year FY 18-19 =Rs 1829/ Eq veh)

Team size : Project Mentor + Project Leader + 09 Members

Six Sigma Black Belt Project

mmm by &% in UTK plant.
1) Specific : Current level: Rs 1863 per £ Veh YTD Sep 2019, Target
2) Absolute saving target (Cr) <2.58 Cr | O % reduction over FY 19 spend 32.22Cr)

2) Absolute savingtarget(Cr) : 2.58 Cr ( 08 % reduction over FY 19 spend 32.22 Cr)

Why is it innovative?
* FirsttimeinTMLfor Energy

e Conventionally Six sigma projects are taken for quality improvementand not

for energy improvement
* Applied statistical methods innovatively

Improve

DMAIC Methodology:

easure and
Analyse

* Risk Assessment *» Operational * Solution
* Problem definition Generation

Definition * MSA * Solution
= Justify the choice = Baseline Evaluation
* Team Charter * List of SSVs * Risk Assessment
* Project Plan » Tool Identification * Solution
* Past data analysis « Data Collection Finalization

» Pilot Batch

* Process Mapping * Analysis

* Result Verification

* Gemba * Cause Validation :

* Quick win * Subcase Ident * Permanent action

* Quick win cation * Quantification of
Sustenance benefits

© Copyright, Confidential, Tata Motors Limited

Project Start Date: 01.10.2019
Current Status: Control

Team | Name
Mentor Mz Chinmay Roy
[ —— 2
Loader Vivek Gugta
Mamber Randhir Sogh
Mamber Stdhakar Kumuar
Membey Fam Cupts
Meinbes Ashesh Kumes
Meinbes | AmE Qupta
Mambeor | Afang Hasan
Mamber Abbishek Ramjan
Faculty AMatash Hegde
Faculty Frasad Shende

Control

» Controls for X's

* Monitoring
system for Ys, Xs

» Updating system

Tangible advantage :
*  Finance certified cost reduction : Rs 68 / Eq Veh, Spend reduced by

documents 4.02 Crand saving against projected volume @ specific cost
* Training reduction by Rs 1.09 Cr
Ul LU Intangible advantage :
= Hozonte) *  New insights into the process

deployment

*  Morale improved
* Developed systems to sustain the gains and new projects in

pipeline

» Future Actions
* Lessons learnt

mmnwlwmwmmmm

Organization: Tata Motors Pantnagar

Need-TS

i Energy ol
Poawes tran
Fant shop
e
. Wsla Shoo
| TOH- Assembly shop
. PP
SCM
Ly Consukanss

Loarsas Comsutanty

Finance Certified Savings




Strategic Approach & Standardization
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UTK plant’s key interventions to effectively drive CLT Utilities & Conservation

y oy I\
interventions it . . .

Strategic & Approach related

Process centered
initiatives

Tactical & New o
Technology matrx
introduction

Idea implementation & Realization process

G+
180 00
12200
8 8 -
Wp— e $0.00
X
s 1363557 20
[Ty Re——— 1436 207 =
w00 898 520
Mty apg . =
Apr May  lune ey Ag -n Oct
@ 0 0 At Az A~ [ "
S - —— el e — S —— P—
ase
(R e )
ISR PUNE LKO UTK m -
st o
Hw

> -
m cham ] e
o

‘x 77”,, ies

TATA MOTORS

R Standardized GEAR weekly tracking and performance review templates TMOS Portal

oy R M T e 3w
e A2 2

an .-
uo ey oo ": o M N o “WPIE
putessil petetia el A ey bese ey Geg s G0 e e

Idea generation process

ERASE idea generation workshop
7
+ 02 New levers 1

4 1 Cimsnate Weed'
K E 00 we 1eaby e Wk e e B Gl aiee A ome !
. 00 we rwedd Eaergy g I8 THE [eoces v Seseed nas e !
-
G (R Soimere—
( Mg MV 1) DAODUITIN? B9 IM YOOI ive asergy”
@m Sl

om0 | OrDYr Trgtont |
l-mMmh ( A Altmiratier onee gy souies & Applc ation o stion
N 13 INEAE 1 AT COM ETRIINE Beergy MOWIT vaianie

SRS & Ty aE A e artage T

m
Knowledge & Capabivly ( S Seing of eqmupnent
buliding \ SR & TR IS | Ty

\ SRS e 2N emang

O 09 | g Al Ve e | e Ty

,/ 1 AMbeocy b overments / ERmination of ket
@ l E oty here eceidie Natie, Weee VWirghion Kadenm o wetage |

L I e LI T T e U D

SANSE & IR DER #RCMacy posr?

Process standardization and horizontal deployment in other business units/ plant.s through

Process centered initiatives
CLT process standardization through TMOS

The name of this process is defined as "Energy Cost Management (OS 0802 0502)".

Mapping of this process has been done in the TMOS portal and team s working on development of process
documents. Waork in process

I ' o @ W e & @ -~ -
. [ e ——— - ® ¢ 8 o
| |
TAYA MOTONRS TMOS prope——
| - Vs
XL 1M P mih T gt e RO % 0802 O
£ Daom Oywss
anaarg as 9 leve RA Oor idea generation and AR TOr ldeag
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Statistical analyses for Effective production planning

Objective : To have a daily production plan for best energy performance. Analyse Samples : Hypothesis testing
Hypothesis test : Deploying more w Imp Y Hypothesis test : BIW 1C is more efficent than BIW 1A or BIW 18
performance In Plant shop

Ha = u (kWh/ Eg veh) at higher SMH < g (kWh/ Eq yeh) at lower SMH
Ho = 1 (KWh/ Eg veh) at highes SMM >= u (kWhY Eq veh) at lower SN

Methodology :
Study involved Hypothesis testing & Regression analyses of various
situations such as:

Ha = p (KwWh/ Eq veh) In BIW 1C < g (kWh/ £g yeh) In BIW 18 & BIW 1A

Do not reject T, Ho = 1 (KW Eq veh) in BIW 5C = 14 (KW Eg veh) In (W 15 & BIW 1A

O sy ANMOVA: KWh por Tg IIWIA. sV Boupion of AW b By WS pe By
A of SR Ty et Mg s TRV N0 P T b e T e L
Marhos

* Hypotheses test : Deploying more manpower improves energy performance

X —— Reject Hy— e [l s aosss 2 S
in Paint shop | T S el
* Hypotheses test : BIW 1C is more energy efficient compared to BIW 1A & * s Bt cacimies e inoat s
BIW 1B ¥ A ORI mip = s 130 iy Wilme e P ———
. . ~ i ] ¢
* Hypotheses test : TCF 1C is more energy efficient compared to TCF 1A & TCF ., A R High S (L MaLivdi 4% Weikabee R R T YA
Y g Lo, = ) Ady me  Feual P-Value
1B L ’,~" " level) 0.0 oxerocs < 1.6 nooo
+ . . . - Ezzor i 3
* Regression analyses: To identify, Which model should be produced in which / R et
BIwW Shop '. 2 ) ‘. P-Valoe > £.05. Cannot claim Meas (kWh/Eg yeh B Hign 2du ,':.::‘: e l-.:".z‘.‘ -m‘:‘:‘
* Regression analyses: To identify, Which model should be produced in which % ot Frrrfee s e R R R
rc'. Shop v per BEq BINID 12 105.93 27.01 (53.91, 130.93)
siandard deviation ¥ R A2 20 282 o BO_2¢
* Preparation of Decision Matrix % ——- R dony op, Dapio - - e TR iy : u

Analyse Sample : Regression analyses Decision Matrix for production planning: Which model should be produced on which line?

g . BIW shops
Regression Analysic: KWH BIW 1A versus EDGE INTRA BS6 V10 STD, EDGE INTRA V12,6 51D s
ReSIESSIOn analyses results of BIW 1A, 1B&1C | | Model / Variable cona. Model / Vuriable cons.  Model / Virrisble cons. IModel / Variable cons.  Moded / Viariable cons.

Analysis of Variance y T T | Gt ~ - ydudeeessendie Tritos = R ""“"n' = """‘" T T e —— "6‘ o
Scurce oF 24y S5 Regression Equation : BIW 1A R PR DGE m:; BIEVIO | o iR VB SO
Regression 2 43768 T shite I |

EDQE INTRR 856 V0 STD 1 19343 - . S - |

EDGE INTRA V11.€ 530 Q3790 \ kKWH BIW 1A = 2211 - 2.07 (EDGE INTRA BS6 V10 STD) Ml - :::Ml:\l;l-t:)m peor Vuh

EDS T3 2.6 57 1 E 3 3 0.0€ " T Ve
-2 ik e 3.36 (EDGE INTRA V13.6 STD) - ! - T — T —
o B os mwae 120 | 1805 404 455 108

[mwac 320 | jaos D R N

Model Summary

Regression Equation : BIW 18 . :
&  R-py R-sgiedl) F-saipomd) Conclusion: Make maximum Ace Gold & 7.6 Petrol in BIW 1C as 8/W 1C proves to be more efficient
©.00%

103.803 31,754 11,308 AR s A B e S
(WHBIW 1B ~ 1 + 4.04 ACE GOLD 700CC BS6 TCE st
Costticients + 4,55 ACE GOLD 7.6 PETROL + 30.8 MAGIC EXP M2.6 == : . . , ' .
= - X = ¥ = X ' | | Model / Varbble cons. Model £ Varabile cont, Maodel / Vanable com. Madel / Varlabie coos. Model / Varable con. Model / Varable cons {
Term Com? SE Cpef | Daily plon 128 9 10 a aa [ 50 |
Ceastant 21 132 [ T 1 T T 1 1 T T 1
ENGE INTRA BSE V0 STD -2.07 1.54 5 7 | '  — . : } : ]
s G ki Repress atio ) ¢ ‘ Fin W ONM ACE 700 CC ARC_WHITEMAG  AZURE_BLUE-ACE  TITAMIUM WHT.VIOSTD, TIT_WHTINTRA 1300
E0GE INTRA V13.€ STD  -3.3¢ 1.6€ egression Equation : Biw 1 [ | lconsumgtion|  BSVIW-OTCU EXPAESS Ds9BSVI | MEGAXLBSMI | B5VI | BSVISTD
{ Shift ‘ [ ‘
KWH BIW 1€ = 1498.6 + 2.789 ACE GOLD 700CC BS6_1 [P‘"’P PO in: B \ |
Fizs and Disgmoatica for Umusual Cfef:n'a:;:u +0.403 ACE GOLD 7.6 PETROL 1 [rer 3A] 140 : 1430 T 1 ) | I |
. . . o e [rcFin] 120 | 1463 I 0.5 1 , I |
Gbs HN BIV 1k e “‘:‘-g Besid [TcFaci 110 | 2256 Y] | |

16 ~ 2203.5 1992.3 2%0,3 %.14 R | E | ] | 33 i3
- . Conclusions : Make maximum Ace 700 CC BS VI in TCF 1B, Make maximum Ace Gold Petrol in TCF 1A
R Large reaidual

Energy efficient production planning using statistical tools




Key advantages of revised process & SOPs for energy optimization:

TATA MOTORS

Conrecling Asoiralizns

Key advantages of revised process :

Target Setting:
1. Daily target can be given for tomorrows expected Eq
Veh from the empirical formula.
2. Fix and Variable factor are also identified in the
empirical formula

3. Opportunities to deploy less resources are clearly
visible for same No of Eq veh.

4. It can be easily implemented and adopted at all
levels in the organisation due to its simplicity

Production planning:

1. Model wise strategy prepared for optimum
energy performance

q Vehicle plan is
PPC gives vehicle converted into eq.

plan one day in veh nos by PSD for
advance div. as well as
factory
Plant level cost target (Rs /

Day)

Division level cost target (Rs "
/ Day)

Section level absolute

2. Benchmarking : Triggers to look into the shops “e'm'*'"* e
for variation in energy performance Actual operation target. Daily cost Target
and daily tracking calculated by
wrt Target Empirical formula

Cost target is
further cascaded to
section level cost
and element wise
target depending
on respective Eq

veh

SOP for compressed air operation at
different demand levels at UTK

Legend = To be run . FLOW IN CFM
sha CQUIPMENTS 3000 0%
|| screwcomwnessonmuvio) | @ @ @
ik SCREW COMPRESSORS02 @)
8 SCREW COMPRESSORS03
A SCREW COMPRESSORSOS
. SOP for energy optimizationin
Package AC and Chillers
8l e 2 3
fsutyect Page Tol1
7] Work for onergy n routne aue no | Rewson

W1 Package AC . Data Centre . Ol PDI and BIW ¥

e —
Location Data Centre . 0K PO and OIW 15. CAM
ad

Swilching off Lights and F an durng non-woring
Dy 3ng Sme

TATA MOTORS

Engineered energy consumption for bench

king and op

SOP / Guidelines for energy efficiont operation of Mackine shop- 175 CBL

|
1

A00Hp2an;
:-:\Ir

Overall we changed the complete target setting and production planning process and created SOPs for efficient energy use
It results were realised in Six sigma project

© Copyright, Confidential, Tata Motors Limited



Tactical & New Technology initiatives TATA MOTORS

Conrecling Asoiralizns

Employee involvement through Energy conservation month (14 Dec 20 to 14 Jan 2021)

Shop .
competitions enerlgiﬁzn and Employee Employees S:ﬁz:‘lers CSR & Employee
to improve & Innovation Awareness Capability erformg:nce Community family
plant energy . events building P reach awareness
performance promotion improvement

Star employee

Best Shop Award Award

Energy Oath

Brainstorming
sessions

Urjarakshan cycle Family visitstothe
rally : 50 KM plant

Energy Champion

Star Team leader award forsuppliers
award

Best non manf area

Daily mailers
award y

Fix consumption
reduction award
etc

Bannersdisplay,
posters etc

Innovative project

competition EEe e PR

Best QC story
competition

Expert hour
sessions

Rangoli
competition

Drawing
competition for
kids on energy
conservation them

Awareness
campaigns with
CSR partners

Expert hour
session for

Innovative Encon & :
suppliers

mobility concept

Best QCC competition

competition Focused trainings

Tree plantation

The events were planned to create awareness with all stakeholders and to drive energy performance.

© Copyright, Confidential, Tata Motors Limited 18



Tactical & New Technology initiatives
Started Best practice sharing by each plant in each review meeting

TATA MOTORS

Conrecling Asoiralizns

©C

UTK: Pump efficiency improvement by Belzona coating : Sustainable

UTK: Encon

ideas yielding results

UTK: Energy optimization of steam bath tables — A smart energy saver

UTK: IT based Manpower Deployment in Power Train

Savings:

More the engine

UTK: Reduction in Eng

Abnormalities

Toggle clamp getting loosen as
dowel pinis shifted

Spring stiffness was less and bush
thickness was 6mm

Spmdl.e bush damaged due to
mizalign of trolley

Block dislodge & dumuged due to
vibration

w i

ine Testin

testing time more will be the fuel an

demand the engine test beds are run in all the shifts.
Trigger of Project : Excess running hours of the test beds to meet the customer demand.

Earlier Situation

We were testing engine in 33 minutes. Engine
testing is done in all the shifts to meet customer
demand
Validated causes
1. Low Power
2. Low oil Pressure
3. Test bed mechanical issue
( Resonator fitted in TCF shop)

time

power consumption and thus to meet the customer

Current Solution

We are testing engine in 22 minutes.

»  Engine testing is done in two shifts to
meet customer demand

Improvements done
1. Flywheel position changed as
Transmission losses were caused because
of that.
2. Oil level is reduced by 400 ml, no
crankshaft dipping in engine oil
3. Resonator is fitted in engine shop .

Engine power transmit to test bed
dynamo through dutch plate, Due
to high surface finishing of
fiywheel clutch plate butting

& )| surface, dutch plate slippage.

Flywheel face's surface finish to
be restored to Ral.6um (N7-1S0
Grade) for all 7.6D Fiywheels.

Current Oil quantity

1. Green Engine—3.5lit
2. Dipstick Max—3 lit
Dlpstick Min— 1.8 it

Proposed Oil quantity
1. Green Engine—3.1lit

2. Dipstick Max — 2.6 lit
3. Dipstick Min— 1.6 lit

| Only air filter is
fitted during
engine testing
but Resonatoris
fitted in TCF

- vehicle assembly.

ﬂ', A\
'

After:-
Resonator
included in
air intzke
circuitin all
7.6D test

beds

Improvements

-

B —

Dowel pin height fixed to
match with Engine mounting

i@ ]

Increased the wall thickness and

spring stiffoess

» -
Provided soft resting at left side
to maintain the resting position

Replaced the spline bush on
| conditian basis

“ i\__ -mm-

Lock nut provided to
prevent nut laasen

Savings:

30.3 % reduction in engine
testing time

Total annual saving : 7,64,400
kWh and fuel saving 2,028,000
Litres

Applicability:
rian nppicabi
Feasibility needs to be
checked
JSR Feasibility needs to be
checked
Pune Feasibility needs to be

checked
Yes implemented

Feasibility needs to be
checked

19



Tactical & New Technology initiatives TATA MOTORS
Created Best Practices Idea Bank and HD through applicability matrix Conriecting Asoiraticns

Sustainable ideas bank with new ideas [ e (U) TAAMOTON . . '
== Total 109 ideas In sustainableidea bank
. . . . e i 36 Cr saving potential estimated
. J  Sustainable ideas bank with new ideas [ Text_| Recently added ideas T b gp
i e
@ ” [ dentified Plant wise Impact/ potential {fis Cz)
@O @) & Cavar :‘d::' Pokantiel i E e ISR I PUN wo I uTK | oHW
TN Nt
Sustainable ideas bank with new ideas Recently added ideas T Db
— i met | | Sustainable ideas bank with new ideas [ Text | Recently added ideas () e
peratiol weas ~—
Efficlency pr— - - R - B R =
f 7;5\‘j | | operationat | | Identified Phant whse mpact/ potentisl (®s Cr) ‘
'-\'—\‘::'_.»-' / EMicency Lever No of idess | Potential (Rs Few Examples :
s, ) n PUN wo uTK oMW

* Solir Day lights i areas where lights e
being used In day time
Renewable energy 3 241 * B Gas plant for kitchan wasto 0.02 0.50 1.26 0.20 0.43

¢ Rerwraable powar through PPA

Technelogy | 225N * Replacement of LPG with CNG at Leowe-1
| ( \ * Replacamant of HSD with propana/CNG
| .\.\'& Q) * Equipment leved benchmacking for same
|
\_/ Benchmarking 13 065 ) stmllfr equipment / Desgn 0.02 0.63 0.01
banchmadkiog
* Single Phase Man Cooler In place of 3
phase
* En dit
/_‘\ ergy ou
Kb) ¢ Load factor tantf advantage by increasing
= MD-Max, Demand {UTK 16 Lac)
- Energy cost 3 517 ¢ Auail open acoess pover at kess tarif 4.22 036 0.59

¢ Reduce comtracted demand to reduce fix
Ideas in Blue co | st
|
* Creote Energy C=fl | Post OF orgasazation
e — toba revisod)
Knowledge and * Developing energy managers and EnMS

| 3 cooedinators, UTK-16 Nos Ents Knowladge and capabibly baidng i5 an enables
[eopability busding coordinatoes, LEW: 02 £4,03 £M,

109 36.01 Total 109 ideas : 36 Cr saving potential .

20



SDCA (Standardize- Do- Check and Act) standard development to sustain the gains o

years EnCon projects

Hast'3TORS

snrecling Asoiraticns

For lockdown period:

eHourly energy
monitoring and
immediate action

eDailyanalyses and
correctiveactions

eWhats-app group
eEnergy audits
eFocused actions

Initial
SDCA for

block
closure

For low volume scenario post lockdown :

* MHA guidelines for
social distancing/ 1 hr
gap between shifts

¢ Conditional
Permission to start
operations

e Sustainable ideas

e Past performance on
low production days

Planning for

low volume
operations

© Copyright, Confidential, Tata Motors Limited

eDevelop decision
matrix

*SOPs for low
volume operations

eSustainable ideas

eLearnings from
block closures /
lock down period

eNew learnings
duringlockdowr
period

eHD & Benchmarking

SDCA
preparation

for post
lockdown
period period

FINAL
SDCA for
lockdown

eImplementatior

challenges

eDynamic targets

eUpcoming Govt.
guidelines

*New learnings
after implementing
initial PDCA &
SDCA

Hourly Measurement Standard

Target allotment - Area Wise based on
historical data

Developed standard procedures for shutting
down unnecessary loads in second shiftone
day prior of any non working day .
Standard template for capturing hourly
working and approximation of consumption of
each area

Shiftin-charge for Block Closure and normal
working days

Fixed time for compressed air availability
across the plantforequipmenttrial after PM.
Deployment planforportable compressorunit  *°
Plan for complete shutdown of certain facilities
from power panel .

STANDARDIZE

ACT

Based on the gaps identified, shiftIn-
charge visits the work areas.

*  Area wise analyses sharing for
finding further opportunities.

*  Shutdown feeders / compressed air, .
smallerloads such as computers/
printers etc. if unnecessary
consumption is kept ON.

*  Learnings are captured for next Block °
Closure.

Facility shutdown, transformer
switching, Compressed air header
shutdown and power panel
switching off as per standard
procedure developed

Deployment of portable compressor
unit as per plan- For lockdown
period — no compressed air usage
exceptin paint shop

Monitoring and notifying to area in-
charges every 4 hours to control
consumption for the day

In-charge with EnMS team visiting
work areas to identify energy waste.
Adherence to agreed plan of
consumption

CHECK

4 Hourly monitoring of area wise
consumption against targetand
sharing the information through
WhatsApp Group

Trend analyses of daily consumption
and benchmark analyses with
historic data shop wise, shift wise,
Time period wise etc.

Comparing the Consumption of
same hour last day 21



Tata Group level Innovation promotion platform

TATA MOTORS

Conrecling Asoiralsns

Tata Motors wins big at Tata InnoVista 2020

Innovista categories of recognition

We are delighted to share that Tata Motors bagged 3 awards at the 15th Edition of the Tata InnoVista 2020 in the following
categories: Innovation award category namely Design Honor, Implemented Innovations- New Products & Services and
Piloted Technologies.

Inafirst, the finalround was conducted virtually, given the current scenario.
This edition of Tata InnoVista received a total 0f 10,939 projects from 56 Tata companies. These projects were evaluated at

3 stages and a total of 69 projects were shortlisted for the final round. 8 teams from Tata Motors were in the finals of Tata
InnoVista 2020 including One of our Supplier Partners.

Our heartiest congratulations to the winning teams for making us proud once again and showcasing our innovativeness
andwinning culture.

Premium Tough Modular Platform - Tata Intra 2§ INNOVISTA

2 in India, serving the

,//

"

\

-~
\, PILOTED TECHNOLOGIES
") | For successfully plated technaingies that ave yet to

/ be commercizfized (between TRLE & 7)

|
\

D)\

B

\ In-Progress Innovations

! For innovation Projects that are i pipeime

/ Process, Service , Business Models - TRL 2 to TRLS
/' Product Technologies : TRL2 QR TRL 8

Definition

Qualification
criteria

Evaluation
Criteria

This award recognizes those new technologies that have been
developed and tested / piloted successfully but are yet to be
commercialized. These technologies hold a promise to defiver
noteworthy innovations.

The award category s only applicable for product technologies

Project should be at TRL - 4 & should not have crossed TRL-7 ason
Sept 30, 2017

Novelty / Uniqueness of the technology

Alignment with Company goals

Potential impact of the outcome
Type: Economic, Environmental, Socal
On: Customer, Company, industry, Community

d

© Copyright, Confidential, Tata Motors Limited

22




TATA MOTORS

Conrecling Asoiralizns

Few Key Projects in FY 20-21
Heaadvp Loy ioshabiatiesd iniMéadhaing deatifitago Rawesile ainshop -

Problem statement: Energy Saving by improving efficiency of component washing machine.

BEFORE CONDITION — Photograph/ Sketch/ diagram :day AFTER CONDITION- Photograph/ Sketch/ diagram

n da - B

= r.é’“'gr’-*._..A-

Brief Description: Electrical heaters are used for Brief Description: Heat Pumps used in place of electrical

heating in washing machines. I heaters for heating
DOOIN acCcoraingzE o avanaoniny or poaies 10t in pootn. A [ T/ /SL0 s MR R AW D B4 0] AL AR AN, SR PER AR A LA MR AT SRy A R SEA AT

Energy Saving: Cost Saving: CO2 footprint Saving:
FY 19-20 Till Dec’19= 71136 KW-H . FY 19-20 Till Dec’19=Rs. 4.375 Lac ¢ FY 19-20Till Dec’19 = 58331Kg
Annual Savings = 94848 KW-H Annual Savings = Rs. 5.83 Lac E Annually = 77775 Kg

e

© Copyright, Confidential, Tata Motors Limited



TATA MOTORS
Conrecling Asoiralizns

7. Utilization of Renewable Energy sources

Energy

Renewable Energy : Actions taken

274 |ndian company to sign
RE100 initiative!

Renewable 4 <
RE Senecar A8 Year FY 18-19 FY 19-20 FY 20-21
Technology Solar PV Solar PV Solar PV
100% Type of Energy Electrical Electrical Electrical
50% By 2030
By 2022 TMLP _30 % RE OnSite/OffS ite Onsite Onsite Onsite
in FY 2022
- TMLP _ 5% RE - Installed capacity (MW) - 1.02 3.00
in FY 18-19
i AR E Generation Million kWh/ | - 13.97 Lac 24.1 lac
FY 1718 s - Year kWh kWh
! ! ! ! ! ' % of overall Electrical - 4.0% 10%
In FY 20-21, 2 MWp solar plant has been installed. The installation was done in post lockdown period despite of .
energy consumption

covid challenges.

Solar PV - Small capacities in multiple locations

10
g 2 ~
7
6 1 New DG House 4
Z 2 220 kV Sub station 5
3 3 Tata PDI 6
2 4 Data center 1.5
: 9 9 9 addition 5 New canteen 1.5

2012-15 201516 2016-17 2017-18 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 6 Gateno 5 1.5



TATA MOTORS
Conrecling Asoiralizns

Other Renewable Enerqgy Applications

Solar Thermal Solar Street
5000 Ltr per day lights: 55 Nos

Wind ventilators

Cumulative Nos (wind ventilators)
Better

1700 1800 1824 1824 1824 1912'

1500
1 13I00 I I I I I I

FY 12- FY 13- FY 14- FY 15- FY 16- FY 17- FY 18- FY 19- FY 20-
13 14 15 16 17 18 19 20 21

In process : Solar dish for washing machine — Engine Shop

25



TATA MOTORS

Conrecling Asoiralizns

Type of waste Waste disposed | Disposal
(FY 18-19) Mechanism

8. Waste utilization and management

Mile Stone achieved:
1) 100 % Elimination of Incineration and Landfill “
2) 100% Co-processingof Hazardous waste

’ processing

Used/Spent Oil MT 13.99 Recycling
Waste and Residue MT 151.58 Co-processing
Phosphate Sludge MT 88.23 Co-processing

Contaminated Solvent MT 43.88 Recycling
Paint Sludge MT 125:.6548 Col;;;r(:(jis:ging

Co-processing
MT 185.90 Brick
Manufacturing

Chemical Sludge (ETP

Recovery Sludge)

Disposal ) )
Contaminated barrels MT 19.48 Recycling

** M/s Shree Cement Ltd, Bewer
< M/s Ambuja Cement, Rabriyawas

.

chieved 100 % Co-processing !
** M/s Ultratech Cement, Rajasthan

2016-17 2017-18 2018-19 2019-20 2020-21

» Landfill
W Incineration

= Co-

© Copyright, Confidential, Tata Motors Limited



TATA MOTORS

Conrecling Asoiralizns

FY 19-20 : Initiative for Hazardous Waste reduction and Cost avoidance

Recovery & Recycling

Hazardous waste fetching value

Explored opportunity beyond the
compliance

Moved up in Waste Hierarchy

Value from Hazardous waste

PAN TML level drive
Considering HW as an opportunity rather than burden to the industry
Hazardous waste reduction & fetching value

Explored opportunity beyond the compliance

Moved up in Waste Hierarchy

3R (Reduce, Reuse & Recycle) Principle

Development &
adopting greener
disposal method

£
.
2 E
$5
&
$

2Cr
Saving

Example

Reduction in Hazardous Waste Generation:

HAZARDOUS WASTE GENERATED
(KG/EQ.VEH)

FHOSFUATT S100GT WASTE A 3FRIDL

Savings under
VfHW (Cr)
2.7

Thereisa netreductionin generation of hazardous waste by:
1. 20.43 % reductionin Paintsludge

2. 12.00% reductionin Phosphate sludge
3. 25.58 % reduction in Waste & Residue

Biogas from kitchen waste and biodegradable waste (1000 kG/ day) — in process,



9. GHG Inventorisation

TATA MOTORS

Conrecling Asoiralizns

80000

70000

60000

50000

40000

30000

20000

10000

Reductionin Sp. GHG emission (Kg CO2 emission/ 25 SMH based Eq. Vehicle Produced).
Public disclosure is done through annual Sustainability report at Tata Motors Group level

Total (Scope 1, scope 2 & scope 3) CO2 emission

67133

69442

47489 46171

FY 2015-16 FY2016-17 FY2017-18 FY 2018-19 FY2019-20 FY 2020-21

B Absolute emission tCO2 —tC02 emissions /eq.veh
FY 2015-16

© Copyright, Confidential, Tata Motors Limited

0.60

0.50

0.40

0.30

0.20

0.10

0.00

8000
6000
4000
2000

35000
30000
25000
20000
15000
10000

5000

7512
| 7094

6098

0.06

I 0.05 0.04

FY 2015-16  FY 2016-17 FY 2017-18

I Absolute emission (tCO2)

Scope 1 (CO2 emission)

6696

4796 4980

0.04 0.04 0.04

FY 2018-19 FY2019-20 FY 2020-21

Specific (tCO2 emissions/eq. veh)

Scope 2 (CO2 emission)

29292 32068
28027

0.23
0.21 0.20
I I ) I

FY 2015-16  FY 2016-17 FY 2017-18

N Absolute emission (tCO2)

28826
24079 23666

0.18 0.18

FY 2018-19 FY 2019-20 FY 2020-21

Specific (tCO2 emissions/eq. veh)

0.08
0.06
0.04
0.02
0.00

0.25
0.20
0.15
0.10
0.05

0.00
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TATA MOTORS

Conrecling Asoiralizns

GHG - Scope 3 emissions

Scope 3 (CO2 emission)- Scope 3 (CO2 emission) - Scope 3 (CO2 emission) - Scope 3 (CO2 emission) -
Employee daily commute vendor park 26177 outstation Employee travel for business
2745 2756
2000 1236 1500 4447 0015 | | 3000 2671 2205 2621 0.030| 30000 | 25829 ;0 03 commute
1257 1250 1220 18200
1500 0.010 2000 0.020| | 20000 14,560 13101 0.2 1000 4 0.004
1000 2 '
500 O OIO 0.005 1000 ojg18 0019 ,jois ologs ©020 0.0101 | 10000 0 0.1 0.0038 356
0 0.000 0 0.000 0 , 0 500 5 '29 286259~ iﬂ 0.002
' ] ] ] - - - T opoa :
. . . . FY FY FY FY  FY B O
e ot @ A SR S S S S 0.6016 00819
I S R 2016 2017- 2018- 2019- 2020- I M I A O e e e Lo
QT T 17 18 19 20 21 A RS AT QT My
Absolute emission (tCO2) I Absolute emission (tCO2) I Absolute emission (tCO2) I Absolute emission (tCO2)
Specific (tCO2 emissions/eq. veh) Specific (tCO2 emissions/eq. veh) Specific (tCO2 emissions/eq. veh) Specific (tCO2 emissions/eq. veh)
GHG Intensity 5 Year Glide Path — UTK till FY 2024-25 as per SBTI Tool
Carbon intensity (B2DS)| Scope 1 Carbon intensity (B2DS)| Scope 2 Carbon intensity (B2DS)| Scopes 1
250.09 550.00 800.00 & Scope?2
.091 :
9‘% 15 455.91 S2 target, 700.00 g 7°-14
a. 450.00 B, 68.63 o 612.50
200.00 o7 600.00 &,
o *..,137.84 350.00 ‘. .
S 150.00 'o..... 115.63 500.00 ‘e,
5 IAAELE - T 250.00 *+..188.75 *e,
£ 100.00 he Q--......, L8 . 400.00 .. 32650
AN —‘—. LY ° .
8 . i B 150.00 oo, L °
O 50.00 o)* s 81 88 *e,, B4.44 300.00 ..
g 67.78 : 50.00 -0 B.....,. 692 "*ee.. 18008
0.083.43-82 50,00 55.67 —0 -0 2% ma - T C4or
2018 2021 20p4 2027 2030 2033 2036 2039 2042 2045 2048 2018 2021 2024 2027 2030 2033 2036 2039 2042 2045 2048 100.00 15865 — —O— - oo
105.36
S1 target, 0.00 85.16 74.97
55.67 2018 2021 2024 2027 2030 2033 2036 2039 2042 2045 2048
—8— Company S1 carbon intensity e=f= Company S2 carbon intensity —O— Company S1&S2 carbon intensity
@ Sector S1 carbon intensity « @ « Sector S2 carbon intensity o o) * Sector S1&S2 carbon intensity

As per SBTi Tool - Target for Scopes 1 & Scope 2 is 28.21% reduction by Year 2024-25 from base year FY 18-19



10. Green Supply Chain Management
Approaches

\

TATA MOTORS
lposdaion ot

Envirnnmental P eurement Poli
tnvironmental Procurement Policy

. L% ! Tata Motors shall adopt a holistic approach to the
Environmental Palicy i RS T [y procurement peocess by

adwarmn repact ol s predecis, cpestises and servxes an

g4 s

Uss 2w e wvada by e
Fassaiti g ant
EpRtet e 1

Tetx Netors teslfvres s cowerimes! tz witius e . \ E Al . ' ‘ '. “.j. R | : : \‘

/

TO0 5 000 000 0200 0 YO 00T 00 3 O A s . Aas -
i vl an it Do L R T TR B
2 retess
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Supplier Sustainability Dashboard

TATA MOTORS

Conrecling Asoiralizns

Supplier Sustainability Overview:

No of Gender ﬂabour \
Employees Diversity U !
2963 ( nlon-

280

(1:2.11) \ (9.63%)
o / N4
1ISO-14001 //OHgAs'\

Certified 18001
(3 applied) Certified

(1 appW
\ / Near-Mls\

s
| ll Reportmg |

Fatalities

0
(ZERO)

Education & awareness creatlon for suppllers

Activities in Sustainable No of
Supply Chain Initiative ‘Suppliers

Total Suppliers in Vendor Park 72 (66 Active)

No of Supplier Workshop done 46
Site assessment done 24

Supplier’s Felicitation 7

© Copyright, Confidential, Tata Motors Limited

Sustainable Procurementimplementation Guideline:

1) Supplier Selection : Manufacturing Site Assessment (MSA)

2) Evaluation of Supplier

3) Managing Supply Chain : Maximizing Usage of Returnable Packaging
4) Supplier Sustainability : Training and capacity building of suppliers on
sustainability

Sequential supplies for vendor park suppliers

Supplier Commaodity No. of Parts | Noof parts | Status
(FY 18-19) | (FY 20-21)
M/s Adient Front seat 17 23 Done
M/s Mutual Front Bumper 18 24 Done
M/s D&S Fuel Tank 2 4 Done
M/s Mitter & Mitter Steering Wheel 2 6 Done
M/s Syndicate Silencer 7 12 Done
M/s Mahabal Front Axle 5 18 Done
M/s Taco Front Panel 17 21 Done
M/s Spicer Rear Axle 3 8 Done
M/s Tata Toyo Radiator 2 6 Done
M/s Jay Suspension Suspensions 0 10 Done
M/s Mayur Door Pads 0 12 Done
Total 73 144

31



TATA MOTORS
M Conreching Asoiralons
Green Packaging Green Packaging ( Examples):

Environment Related points in Supplier Selection:

Problem: Parts Supplied in polythene

1.3. Does the organization follow EMS standard, environmental statutory and regulatory norms? Does the
organization have responsibility defined internally?

1.3a Does the Organization follows statutory and regulatory norms related to IMDS, Conflict of Mineral and
Persistent Organic Pollutant (POP) requirements?

Other Initiatives at Supplier End

Individual deliveries Milk-run operations

L *
s L.
.
s L

.'.. 3
—— Mantactuner A
- Manutacturer A J"_":_'—: o
2 "5 E
:;|§: "

- - .- ——
== - e TN ‘ Manutacturer B
ries -
Individual deliveries to b - oY . ;
h manufact o
- el v Joint collection and delrvery
- m N Supply destinations & mis-run) Supedy destinatons
I B e ® o~ e &
=_ N = o
® P
Manutacturer C r“;__'-: Manutactorer C r-::'.
= :g fovortd
ért.:.‘:: E]%:
Manufacturer O

Manutactrer D

TML_PANTNAGAR COULD SAVE APPROX. 50,000 LTR OF DIESEL ANNUALLY EACH YEAR SINCE 2014 TILL LAST
FY DUE TO SUCCESSFUL IMPLEMENTATION OF MILK-ROUTES AT PUNE, DELHI & CHENNAI ~ 4% Reduced
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TATA MOTORS
Conrecling Asoiralizns

Milk routes efficacy & Polythene elimination (New Initiativein FY 20-21)

100 % Polythene Free suppliers

. Acey Engineering . Mutual Existing Practice
J Bhavani . National Eng.
. Castmaster . New Allenberry INCO Terms As
J Jai Suspension J Q shield Logistics Ownership Wooden
. KLT . Shriram Foundry inventory 7-90ays
J Lucas UTK o Spicer
J Mahabal . Supreme
J Mahindra CIE . Syndicate Auto
o Mantri . Yazaki
° Motherson ° Jai Hind INCO Terms h
. Mayur Logistics Dwnership Returnable

inventory 1-2Days

YATA MOTORS

Recent Implemented Case : Localization of CNG Procurement

o 1
Diesel Consumption Reduced / Trip ‘ 36 Ltr, ” o
5 A | FY 20-21: 124 MT per year Polythene bags eliminated /
: emmm— ! Average Annual Trips Reqd, 164 Nos, .
= e | converted to returnable packaging.
"'r ﬁn’?"" Total Reduction in Consumption . 5,904 {1tr, . . .
L RO The Diesel Vehicles had been replaced with CNG
=0 Pokor Lisw Rudrapr

SIGT S

i - S vehicles in transportation from Bareilly, UP & UTK.
= s ' Localization of INTRA model parts

Fa_ lmpvovnd T .“”“:;:: .
Procured from Bareilly Localized to Rudrapur @ 1 200 M T COZ re d uctl O n

© Cc
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11. Teamwork, Employee Involvement & Monitoring

Newly Addedin FY 20
Plant Head
Total no of Energy Management System -
. . Mr Anal V Si
coordinators & Energy champions = 38 Nos + 02 e y
More added in FY 20 (Quality dept)
Energycell ®
ENERGY MANAGEMENT SYSTEM COORDINATORS
| |
Paint shop Powertrain
Mr. Santosh Bhosale Mr Sudhaker Ku Mr Randhir Singh

Mr Amit Gupta Mr Hemant Ku I Mr SouryBansal

I
Planning
Mr Vijay Dalhod

C

ENERGY CHAMPIONS- AREA WISE o - | |

Mr Vivek Gupta Mr Ram Gupta

/
y \/ Y

\l/

* Daily monitoring & control * Facilitate external * Green supply chain * Energy eff. Facility * Eff.i.cient O&M Pf
«  Gap analyses training initiatives planning . utility/IT facilities
*  Zeroinvestmentidea implementation * Participation in external ~ *  Supplier training * Upgradationtoeff.  * Energyeff.
«  Operational efficiency during events * Sharing best practices Technologies Facility planning

fluctuating demand + Rewards and to supplier thru * Processstudyandgap ¢ Upgradationto
+ |deageneration recognition supplier meet analyses eff. Technologies
»  Motivate employee involvement * 15050001 handholding®  Benchmarking " Process study
 Training need identification forimplementation Benchmarking
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Energy target setting, Budgeting & Monitoring Systems

TATA MOTORS

Conrecling Asoiralizns

Target Setting

Analyses of plant performance
at plantand corporate level
for all plants for actual
achievement wrt target

Reviews done at Daily, Monthly,
Quarterly and yearly basis and
inputs/ resources given as and when
required

SHE goal setting meet at
corporate for deciding plant
targets

Energy Cell coordinates with 09
divisions at plant level and work for
realization of targets in line ISO
50001 frame work

Plant targets are further
distributed into shop level

projected vehicle volume

targets on prorate basis based on

Target are given in PH BSC and
Shop BSCs as well as givenin
individuals KP1/Goal setting

Budget allocation through :
1) CAPEX route
2) REVENUE route

90
80
70
60
50
40
30
20
10

Cumulative investment on EnCon Projects
(Rs. Million)

Better
78.21 f
72.1

57.45
50.83

42.73

FY 16-17 FY 17-18 FY 18-19 FY 19-20 FY 20-21

3) Special budget approvals for important projects by the Plant Head ( up to 50 Lac)

© Copyright, Confidential, Tata Motors Limited
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Energy monitoring and compressed air leakage audit

Daily Energy Monitoring Compressed air leakage monthly audit

Energy Monitoring : DAILY

Compressed Air leakage % trend
Plant Head review on daily basis - (Plant & Factory wise) Better

PREVIOUS DAY ‘

STATUS &

POWER FUEL SHOP WISE
Absolute, Specific, COMPRESSED ENERGY

Cost & Propane; H3D, AIR CONSUMPTION
Petrol, CNG
Interruptions S VS TARGET

CORRECTIVE
ACTION

e o b o—>—3

—_— v | — = —_—

‘ - u't,rllll'."-'- Sy || r——— - E“idlh'f:X"-:m:l‘”m e FY 21-22 Target: 05 %

ﬂ! I'!H nl"..y, .ql
i ui]

envven O ——— ———
vrrm ——

R —— - T —— -
i =2 = '_l e st e —

“LM,‘;;‘;;; ==k |!|_||nulumun|_|1|},|_|H||1| - e
ey o8 T

oolooo bbby
£ = = = s

FY 14-15 FY 15-16 FY 16-17 FY 17-18 FY 18-19 FY 19-20 FY 20-21
=8 % Leakage

-

Leakage 26 mapping

Energy Monitoring : MONTHLY -
Energy & environment report S,
POWER & FUEL COMPRESSED :
AlIR
Absolute, ENVIRONMENT HAZARDDOUS RED tag on leakage
Specific, Cost & E':E'\:‘SE&ST Shop wise FOOTPRINT WASTE, WATER points
Interruptions comparison and etc
Shopwise Rectification
System
Improvements
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Training and Employee involvement

Trainings mechanisms on Energy Management : 17 employees trained in 2018 version of energy

management system ISO 50001 by bureau Veritas.

These are certified to conduct energy audits.
1 Energy management system—1SO 50001 Monthly Kaizen Promotion Cell

Description Frequency

Online suggestion portal

training through HR Monthly Area Wise Kaizen Tracking

RS S
SR e e RN AT AT 8T =
2 Participation in external trainings Need based L o] vt [ s e b | s | e | e [
Ll I ;-:;::::j.'"vj:j.:;j.:,:::-:j
3 Participation in Award functions and Frequent- need : d 8 p— N g R A A
expositions based = el
. N . 3 ma }:.}:.}:.i\bﬂ? R
4 Online training through Tata motors Online — always T L — 0 S — .&;aq\?g- ! TR R
academy available * Average 55000 suggestions per year | i s s ale N AR
* Monitory reward — Rs 200 — Rs 5000 ' jiv» I e _E e o]
5 Participation in 30 Nos events in Energy 30-35daysina * Special suggestions schemes 'R —— _ = T

conservation months year . ] . .
Suggestions generated in Unique EnCon suggestion scheme

6 Energy Nuggets —through email 30-40 mailer

Date |Category  [Pertaining. Place |Scheme
|Sugg ID_[Entry _[Title Name |Category |Applicable |Name Of Block [Type Proposed Changes [Benefits.
|02/04/ |Digitization done of machine manual and  |Environmen IMPLEME |Earlier There was no provision for checking soft copy of each
2023408 [2021_other documents 5 process _|power rain [NTC machi INTED | machine manusl or its history cards nsisently. Jon machine o panel 1) Document Digitization done 2)paper saing
H H H H H EXHAUST FOR SHOP FUME AND ALL GASES FLOW OUT TO [FROM WIND MOVING EXHAUST TO WELDING STATION .
articipation from suppliers in o e o omomommmron| AT MO BT U WOVOICEI GO | e
25 2023980 |2021_|occupationaw e Ao process _|snop_|svop roor NORMAL_ |WELDING FUME SPREADED ON SHOP FLOOR AND ALL IND NO CHANCE TO SPREADED WHOLE_|FOR ALL EMPLOYEE Gt
03/06/ |Addon Holdingtank nstlfatin for 80D IMPLEME [No provision of holding tank eads o floc and high 155 [additionsl seration system added i the [ of the
21 21 20 20 2030336 2021 _educion " locess s |owomeank NTED |00 osd aver the Fin sreen st bich e h o o e 158,500 |51
19 19 o306/ m— IMPLEME [No continuous maritoringSystemto checkthe system [0CEQMS system mplemented for coninuous moritring
20 2030338 [2021_|Online Real time. - t procEss |5t loceams INTED _|efficacy of parameter Ihelps in system quality parameter efficacy check|
|03/06/ |Fine screen implementation to improve the |Environmen IMPLEME
2030340 [2021_|sTP parameter 5 process _[ste_ss e screen NTED_ v ine Sreen 55 fine screen with hgh capaciy reduce 155 oad over the STP System
15 03/06/ (ST Upgradationt Design Improvement,  [environmen pLEME
2030341 [2021_|preventive Wisintenance 8 process s T TaN NTED _|No eaerLE I e svsTEM oarie ano DDED IN THE INLETTANK ___|REDUCE THE TS5 AND FLOCS T0 THE SYSTEM
11 s 87 s e e o
13706/ envonmen L Tee moke ot spread n envronment and ultimately which ¢ should be done in closed chamber sothat il smoke can [1.Pollution willeduce 2. Chances of Health
2031845 [2021 _[RBT should be done in a closed chamber |t PROCESS SHOPS RBT ISPECIAL alld heallh \ssues to the workers. |exhaust d\vecuy lmm the shop. lissues will reduce
10 m e mehde ol il P
7 13/06/ |0l Tray should be available in Mechanical ~|€nvironmen floor (b asly b wandered n st ofl . Thiswil 1. Polluton il redce 2 Chanes of ipwil
2031846 |2021_|ine « process [rce 18 |wechanicaline speint_poluted el to reduce poliuion reduce
5 13/06/ Environmen |At Present there is no provision to control the flow of |There should be taps having low-flow aerators installed to
5 2031647 [2021_|nsal Acators in washrooms 5 process | shops speciaL _fwster due to which are more i plar . 1. water saving
14/06/ Environmen On tcf 1A coming on ‘water
2032035 [2021_|shower water not tmely recycling. 8 pRoCESs |shower. _|shower testng machine. _|NORMAL |not timely recycing imely shower wa o For benefts o envronment & operstor helth
Powertrain/|
0 16/06/ Environmen Engine presently not any system for resh air ventilation inside | Need to provide ver for fresh air it may be provide
2032633 2021 _resh s ventiation . proCESs |assembly _|ciean room conveyor NoRWAL liean There s ac system presently oy normal itration system of fresh air safety from covid
2011-12 2012-13  2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 1106 rodenew s i cotectrto o Y — LS i e i woring i fumes e vt by s nw s et for v it lction
oo 2033835 |2021 _|prevent mist fumes hazard to operator. |t procEss _[HoNING NTED fiter. and prevent hazard from operator. lOperator health, environment
B No of Partici pants starting me light i jarrat hot hl,uske basd 10-11 am_|waha parlight Sensor(photo sensor]agaya jana chahie -
28/06/ Enersy |ALLsHOP tak sun ki light se kam chal jata hal, lekin light on rahti hai[jo station par 300-400 lux level se jayada hone par light kol
2036364 [2021_|eneroy savin ioea swig__|process [rioor|swo roor wx eveL |norwaL |, switc of karna bhu ot ha.Energyloss hota hai. o kar dene. eneray saving ost saving Operstor Mora high
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Energy Conservation Month : Train and compete to improve enerqgy performance

14 Dec to 14 Jan every year — An Energy festival of Tata motors Pantnagar Glimpses- Energy Conservation Month
_ 8000+ LEDs distributed ‘ o
hrough EESL stall /
Plant Head led : : l o a8 BEACQN 6«@
the cyclist 80+ Encon . K
event by ideas from 5000+ employee
coming from Leader’s participation
his home to Workshop
the plant on

. ( 200+

s) in collage
on

900+
hits in
Online
Quiz

200 +
Offline
and
online
ideas

ol

(20 energy sector panies)
108 nos Encon projects initiated after
Technology Day exhibition and leader’s ©

30 events | 4000+ Employees | 30 Jury | 25 Auto Suppllers | 25 Energy companies | 200+ Ideas generated |40 Team Project

Achieved compressed leakage to below 5 % by Zero resource waste award | 8 Supplier companies— Energy Champions
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12. Implementation of ISO 50001 /Green Co/IGBC rating

Green Gold Certified Building since 2012

GreenCo- platinum Rating factoryin 2018,
(Upgraded from Gold rating in 2015)

len|

CII - Sohrabji Godrej Green Business Centre

Aeveds seriifier M

lata Motors Limited
Pantnagar

T o B Sa— ) oy

© Copyright, Confidential, Tata Motors Limited

Tata Motors Limited

ISO 50001 certified company since 2013

TATA MOTORS LIMITED ENER®Y POLICY s
P | A RS LA SRt - fato - af T reaftiy few
G S8 « 9 ' iR . 2o mindmire rive oxe of o o of e»
- - e L e e A S T b — ORI e R,
e o T e e Lot Tt i o VA e & e

PRSRES R
Towmrds thic end i ahiall scrive oo
-
180 500012011 " Cranin e framwr b @y abl nnd targen

cwnf ———— L T e R C N S P P P
20D SO A i ly T he oG gies

- Puriuncs and compars Witk napropANTe IRendhoark

AN A U (A VA A TR R e

- Eann B e Y T B B T PR P S E

- DI AN ett O SMICIBOT SOSINY LTS NVICHTIET SAIT WK Tarc s, Cuticmace
chealar. varvdors ardd socieny

AL B TV A G A AR L e gt

,-:.,-..\ e bt -~ ; .: :

st i Pty
T L R S L L

AOAE NS Fal £ St 1 OO0 Tola LA IA 10 30 S e A 10y L0 1 IR B 20 A
»

GreenCo Star Performer 2020

|<ar |

R L L R e —

Dwar Me Ansel Vijay Singh,
Hoaty Congratulations on achieviog GreenCo Star Performer Awards 20200

It s heartening to soc the offorts TATA Motors Limited, Pantnagar has taken to
SUBLIN and improve the over sl porformance iIn Greento aspocts

1 e sarnally belaovem thiat o strorsg Imathe s sogprostod by o comrimit taf Temar e —
tnc s iy i mgaler et al oo o] usicpust il et s At sour sl ol an brevsrisnt s ( "D

1 COngrazulate the entire team 1or the achlevemants and enNCourage to continue
rengthaning your green parformance. Be suro that O -~ Godrej GBC 1= with you 5
Lo provice all the necessary suppore
W wiah yon Lhe vy besl Tar ot fulus e sodesvors s Losmnl o TATA Maters
Limited, Pantagar shooled B e Trond s is svset g s | ol Gowen
Lot's Mako our country grecnor and more sustainable

 ——— —

- 2y —

Pradeep Uhargeva
Chatrman - GreenCa Council
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13. learning from CII Energy Award 2020 or any other award program

* Learned about ESCO model Vision 2024 for EE : RE 100 and become industry benchmark

* Picked up heat pump project for Lever wise and year wise Roadmap from 2019 to 2024

" FINAL PRIORITIES 2019-20 202021 202122

H -
Powertrain shop 1t T with short term and long term goals
> Installation of > Power panel level > Power panel level icabl
. . measurement & communicable communicable ::;mu "ri: : P
* Interacted with many suppliers fronitoring spsterm  Freticig (63 Ietering {Procesz) _[PLng {50k Process
wll | | / Equipment) |
o - . . . .
f rom energy se ctor % b Uaisrian i i FINAL PRIORITIES 2019-20 | 202021 202122 | 202223 2023-24 |
f 2 integration, data —
(] i i i o | capture, storage & big > Upgradation & Adoption of New  Impiementation of new technologies pertaining to supply and usage side (e.g. Melting,
Lea rne d uni q ue a p p I ICa tl ons O ;é: data analyses > Technologies Heat treatment, Ovens, Compressed Air, HVAC, Pumping and lighting etc)
VFD gl > Process dr| & | > Process Optimization -
2 Capturing pro g ‘ a) Response w.r.t. volume > Measurement of losses and daily accounting
Y Le a rn e d a b 0 u t h e a t re C Ove r-y Sls Process driven EQ :':;;::’ILV"S":: '—:‘ fluctuations (MOP) o > Administrative control ’ ) )
Z | (eat treatmentang 0 "IN | 8 | b) Make Vs buy decision (| FINAL PRIORITIES 2019-20 | 2020-21 2021-22 202223 2023-24
t d interaction with PNl methodogy | § | [Pemennon P _| g o
Sys e m a n ! sty comp é [ Efficient oparations e § 5 Process & technology. | 2 e plant process L External benchmarking - Process level benchmarkin,
. L data manpower deployment, st/ @ | benchmarking benchmarking { 8 £
suppliers for the same optmiztion etc) ~ |
. 1] M t of lity (h ics, PF et
* Learned best practices from 3 ¢| Eneeysustamabity consy| B | Management ofenergy (LRI € P O arments B e
. . 2e : °;;:Z:’::::gy Introductior] 5 [oast > Energy mix as applicable ( Open access, RE etc)
other automobile companies == e
Zw all locations BEE certified enangy. Kaowieogs Knowledge Knowledge
(o) Il RE mix to red = i { |
° I ncrease d th e A, d e p en d ence on & Ic'::s';e;::ner;'x Drecues! ; § Capability Building BEE certified Energy managers:z:::; e buildin :::Il;ﬂng for building for new building for new|
‘ 5 F Knowledge building for new R tgechnologige s tachnologies technologies ‘technologies
L "
RE sources ( such as Solar Power, hachnologies
5 Others: Structured > Creating energy > Strengthening
approach for energy organization with
G re e n Powe r P u rC h a Se) g management (like independent Cost Erzgiyzation
< | safety) center and GL codes &

Thanks to Cll for creating this platform
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Thank You

We heart fully thank Cll for:

* Givingus wonderful platform to learn and share our best practices
* We have picked up many project from Cll planforms
 Benchmarking data

e Given wonderful standardssuch as GreenCo and Green Building
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