Mahindra & Mahindra Limited

Zaheerabad unit, Medak, Andhra Pradesh

20. i) Unit Profile :

Mahindra is a $ US 4.5 Billion group and is among the top 10 Industrial Houses in India.
It is a fast growing business house and has already made its presence in 7 different sectors.
With over 6 decades of manufacturing experience, the Mahindra Group has built a strong base
in technology, engineering, marketing and distribution which are key in its evolution as a
customer-centric organization. The Group employs over 40,000 people and has several state-of-
the-art facilities in India and overseas.

The Automotive sector has five manufacturing units, three in the state of Maharastra
located at Kandvili, Igatpuri & Nasik ; fourth unit located at Zaheerabad, Medak- Andhra
Pradesh and the fifth unit located at Haridwar, Uttaranchal.

Mahindra & Mahindra Ltd. - Zaheerabad unit, Medak - AP

The Zaheerabad unit is a certified with ISO / TS 16949 - 2002, ISO 14001:2004 &
OHSAS 18001:2007. The plant was started in the year 1985 in the name of Allwyn Nissan Ltd.
and merged with Mahindra & Mahindra Ltd. in the year 1994. Zaheerabad unit is the first LCV
manufacturer to provide CRDE Technology in engine complying BS III standards. The unit has
bagged the “State Level Energy Conservation Award from “Andhra Pradesh Productivity
Council” for year 2007 and was a runner-up in the “National Energy Conservation Award -
2006” & got first prize in 2007conducted by the Bureau of Energy Efficiency. The unit’s mantra
for success is the customer satisfaction & continuous improvement.

The unit has entered into various export markets of Asian & African countries. In this
global competitive market Mahindra has sustained because of more customer focus and Energy
management for reducing the operational & energy cost. Various small group activities like
Ingenious Drive teams, Jishu Hozen Circles, Kobetsu Kaizen Teams etc. have been formed with
senior executives as a facilitators / mentors to identify & implement the Energy conservation
projects.



The Mahindra & Mahindra Ltd, - Zaheerabad unit is basically a vehicle assembly unit
producing about 48 various models of LCV,Buses, Multi-Utility vehicles & 3 Wheelers. 90% of
the manufacturing cost is vehicle assembly parts cost itself and the energy cost is in the order
of 1.06% of manufacturing cost.

One of the unique features of this plant is its total dependence on bore well water as it
does not get water supply from the state administration. The plant has taken stringent
measures to become self sustainable by conserving water through rainwater harvesting, ETP —
Waste water treatment, Bio filter treatment plant, Green belt Development, environmental
aspects like Clean Development Mechanism(CDM) etc.

As a good corporate governance,top management committed not only to save energy but
also to offset the carbon foot print generated by us by various activities such as power
consumption & burning fossil fuels such as LPG & Diesel.Inview of this we initiated the
activities which resulted in co2 emission savings are more than the co2 emissions generated.
By this way we are proecting the people, environment & planet from Global warming.

20. ii) Process Flow Chart :

Zaheerabad unit's production process flow is as below. Similar five production
process flows for Cab king, MAXX, Champion family, ALFA and Sherpa & Tourister are
existing to meet the production planning.
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20. iii) Energy Consumption:



By implementing various energy conservation measures at the Zaheerabad unit,

there has been consistent decrease in the Specific electrical & Thermal energy

consumptions.

20 (ii) Energy Consumption

Description Unit 2005 - 2006 2006-07 2007-08
Annual equivalent vehicles produced No's 17294 22152 28151
Total Electrical energy consumption Lac. kWh 87 102 111.32
per annum
Specific electrical energy kWh/ equivalent
consumption vehicle 500 448 395

3
Total thermal ( Fuel) consumption per Lakh M 2.26 2.60 272
annum Million K Cals/ 3571 4103 4296
annum
Specific thermal energy consumption Million K Cals/
per annum equivalent vehicle 0.206 0.185 0.153
0 .
Ecr::trgy Cost as % of Manufacturing % 1.360 1.060 0.940
No. of energy conservation measures No's 681 1448 1847
taken up
total energy savings Lakhs Rs. 113 348 211
Electrical energy Thermal energy
Consumption CEnelimgier)
Year KWh/ e ui[\)/alent % reduction Million K Cals % reduction
at over 2005-06 | /equivalent | over 2003-04
vehicle .
vehicle

2005 - 2006 500 -- 0.206 --

2006-2007 448 10.40 0.185 10.19

2007-2008 395 21.00 0.153 25.73




Energy Consumption Trends:
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Energy Conservation (ENCON) - Cell structure
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Small Group Activities — Ingenious Drive team structure
(%2
There are 41 EEAMS nstituted on functional location basis.

Each team has 10 ~ 12 workmen.
1 workman leads this team.
1 officer will be facilitator of the team.

1 Manager will be the mentor of the teams in his Department.

20. IV) Energy Conservation commitment, policy and set up:

Commitment

Mahindra & Mahindra 1td., Automotive sector, Zaheerabad unit strongly believes that
Energy saving is a multi disciplinary approach. The Plant’s energy profile consists of
electricity, HSD, compressed air, LPG and water. The LPG consumption is the major part of
the energy consumption. Even smallest energy conservation is going to add directly to its
bottom line profits. Energy management policy, conservation plans (ENCON), its
implementation & periodic status reviews are closely monitored by the top management.
Energy audits are regularly conducted by external agencies like CII, Ingersoll-Rand,
synergy services etc. in addition to the in-house energy manager’s audits.

Energy Management policy is displayed everywhere in the plant for creating energy
conservation awareness. Every ENCON is taken to implementation and the best ENCON is
identified and rewarded/awarded accordingly. The company has adopted the TPM (Total
Productive Management) methodology for its excellence in performance. The company had
formed cross functional teams (CFT) headed by a senior executive as facilitator / mentor for
cost reduction through energy savings. As many as 1446 Kaizens (Double over F’06) like
energy substation, derating of the equipment suitable to site conditions, Capacity
utilization of the equipments, eliminating idle operation, optimization of air pressure etc.
have been done & implemented in F’07



ZZ> Mahindra prsbnbnke el e pstang

Kandivl East, Mumbai -~ 400101
Tel :( 022 ) 2887 4601 ( 16 knes)
Fax:({ 022 ) 2886 3434

ENERGY MANAGEMENT POLICY

Mahindra & Mahindra Ltd, Automotive Sector are in the business of Designing &
Manufacturing Vehicles . We are committed for high customer satisfaction through the
process of continuous improvements in our Energy performance in all our operations.

We are committed to :

* Bench mark specific energy consumption with National & International standards, and
setting up systems to achieve them.

e Increase use of renewable energy & alternate fuel sources.

e Incorporate energy efficient designs & equipments in all projects.
e Conduct regular Energy Audits to optimize resources.

e Form small group activities to increase employee involvement.

e Promote Energy Efficiency movement among employees and soclety through various
awareness programs.

* Recognise energy conservation initiatives taken by employees.

* Work with business associates in adopting energy conservation practices at their end.

* Ensure energy conservation measures are implemented in a safe and Environment
friendly manner.

* Strengthen Energy Management Program through the enhancement of skills and
competence of our employees.

¢ Reduce Energy cost continuously every year by adopting effective “Energy
Management System™.

Vijay Dhongde

Sr. Vice President — Mfg. Operations
Automotive Sector

1" August 2008

Regd. Office :Gateway Bullding, Apolio Bunder, Mumbai- 400 001, India. Tel. (022) 2202 1031 Fax. (022) 22028780,




Energy conservation & energy efficiency in all operations is a top management
priority for the unit. The below shows the set up following at the Zaheerabad
unit for energy conservation

Energy effictent management = %= Target setting for energy efficient management

Energy conservation plan for the year =,

Review of cost of power fuel with

action plan & PDCA (Plan, do,
check, act)

& Participation in internal and external
programs

= Training to users in energy

Cotmmunication to employees management

about ENCOMN targets

Middle
Level

@ Dlanning of eneray saving project
Energy conservationplan =
& Allocation and implementation of

Cross Functional Team - CFT projects

(CFT) generating
ENCON's

@ Rewiew of project progress

< Variability reduction team
(VRT)

S Menttoring the total

ENETEY CONsumption
section wise

Implementation of =

ENCON

Generation of
ENCON's
= Daily updation of
energy (LPG, HED,
electricity) consumption



9 Pillars of Energy Conservation:
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Commitement of all Employees




SWOT Analysis for Energy Conservation:

SWOT ANALYSIS FOR ENERGY CONSERVATION

Strengths:

1) Awell balanced stafing compliment

2] An established organization and recognised

by govemment 2z lead agency for energy sectar ploanning
3) A good relation with stake holders

) Top manamuement commitement

Weakness:

1) Lack of strateqc direction

2) Lack oftechnical expertise In ceain areas

3) Low volumes of production,

4} Inadequate funding to cater for resoutce assesment and
research programmes and to meet demand from communties
blLack offacuss on energy eficency

Opportuntties;

[} witching over of the entive plant o Renewable sources of Energy
2) Recrut and retained qualfied persannel

3) Improvement on management capabilties.

1) Intraduce appropate policies and requlations qoveming energy
sector development

aJapecialised training

Threats:

1) Continuaus fuctuation i Crude ol prices
2) Loosing of trained staff
3) acarce oil reserves { CIlF ugl




Energy Conservation Methodology:

Define the project

Brain storming & Data Collection
Data Analysis (Tools Used)
Benchmarking & Targeting
Improvement & Innovations
Sustenance & Control

Future scope

Project Selection Criteria:

Sample:

*WFD for Frame turn over mic

* Installation of Capacitor bank 300kvar

* Central Eneray monatonng systern
* Installation of LPCr saver Fluy desice on the Gas tram

* Correersion of W belt drrve to flat belt dimve

L *aCADA mordtonng for Total plant montormg
= * :
. E Improvernent of efficiency ofpunps. | wppp oy chilling sirculation puas.
P . .
O i Intr';'du‘:tlﬂﬂ of PID control operatio |+ Fing of On/Off contral valves at chilling lines
E 05 SGETE * Replacerent of Efficient transfommers
-
* Installation of Solar water heaters & solar
p  Liting . .
- , * Installation of VFD for blowers, Chain conveyor
= *Low LFM Putnps for UF Rinse
'F: e tallaion of it s yeteun eotapTessors * Installation of Low voltage lightmg Transformer
A *#PLC interlacks for idle mnming for paint and bady shop
3 *3ingle purap operation instead two purps * Temperature controlled (delta T) for Cooling

towers

Low Cost

High cost




Data Analysis & Tools :

FishBone analysis for power consumption(before)

Measuremeris Materials Personnel
Unplanned shift exte

Maintaining improper Improper spares

[dle running

) ) LInne ce ssary usage of
Sauges being faulty Feprocessing

Setting improper par

o FPoor knowledge
Irmproper calibration Wirang sequence

YWrang practice

_ Improper cleaning
Manual interface Mo corntrol

Manual operation

»  |ncrease in power consumption

Hurmidity Fewark Leakages

Under utilissation

Fains Impraper Insulation

Obsolete te chnology
lurmination change Reading errars in pa

YWyio rnout

Pollution Usage of unspecified

Mo pravision of auto

Temperature changes [dle running

fachines not running

Environment Methods Machines

I & MR Charts for Energy Conservation :



land MR Chart for APSEB DalyR

, S0 - I Le0433

J

3 | h

i | i IHJII 1] I A j ilill‘llln'\.\llll'.' 1 rl u r.“'!"m:‘h:

a m_ L]N I Lv B V

E 1 - T

RN IR l

|I:I:l:lj_l U 1 1
Shgop 0 Ei [ 150
) - r

l

o

ek B l *

id U Le 12565

: f\ ﬂ o

£ im0 S

E M A h'Jh"JH’”l -

R muuw PR R

Duncriptivs Satinticr; APSEE_Call:Rerding, PF, FD, MCC 06, PCCP 3, EDG N
Taciable ¥ Wewn  tedian  leeas Stler  OF Mg
hESEE_a (1S 13U | 1 01 §360 11
BE 185 035831 09000 0.95838  0.0325 0.00L03
Vel I T T 0 ST O I T 1.7
Wee s 61 186 100 6N E 1.7
BOCE 2 163 kL i 1 H Lt}
Eluvei 85 43506 47000 875 5L 1.67
Taciible Wi i ! 03
KESEE_a A0 R3O0 42080
BE 0.93000 100000  0.85000 0,300
Vel (I TR P R 1 Y
Hee_s (I B0 1800
BOCE 2 Wl L0L0D ) 3035
Bluvsi (Y R TH Y -t

|and MR Chart for LFG_Cansumpt

00 —
00 -
o -
I|:|:|_
_'E|:|:|_
':|:|:|_

Irdiwidaal ~Alus

0 -
Qbigap

A ml ‘Uw"“uh AT
|I |||r
: 2 ® B

hbwirg Rangs

1K e 3T

R 37

Lol

I L= 222

P20
Lol



