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An Introduction to Michelin
North America

Sales in North America since the early 1900s
1971 manufacturing begins in Canada
1975: first U.S. plant

2002: manufacturing facility in Mexico




Where We’re Located

Headquartered in Greenville, SC
R&D center in Greenville, S.C.
Test track facilities in Laurens, S.C.

More than
22,000 employees




19 Plants in Canada, U.S. and
Mexico
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Energy Cost and Breakdown

MNA spends approximately $160 million on
energy annually.

MNA 2007 Energy Cost

Fossil Fuel
$65,188,604
Electricity

$95,117,454
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Michelin Environmental
ootprint (MEF)

[ WATER Jeris
- 10%

Only 0.5% of the earth’s water

is accessible to mankind and

Ul ecosystems. Reducing waste,
{ using closed cooling systems,

| preventing leakages and

promoting responsible
behavior by all employees
are ways of curbing our
consumption.

Objective

- 7%
Electricity accounts for 60% of Group energy
consumption and fuel accounts for the
remaining 40%. Optimized process energy
consumption and waste control are the two
most important opportunities to cut electrical
consumption.

Objective
@ITI - 60%
Selective sorting is key to
recycling. Today it is
technically possible to
recover 100% of all waste
produced by a site.

Objective

8\ s @R - 25%
2 3 /’: Michelin has elected to reduce
=) ) Volatile Organic Compound
g /!\| | emissions upstream rather than
< i treating emitted solvents.
New processes and
adhesive products
consume fewer
solvents.

Reducing the Group's CO, R
emissions means |

cutting our energy
consumption

and developing

renewable

energy resources \

such as biomass,
ite

Objective
waste M3
Reducing waste
involves reducing raw
material and other
consumption.




MEF Reduction Targets

MEF - Calculation method

Criteria 2011 objectives

——E - 7%
Resource neray
consumption L Water -10%
Emissions V2K - 25%

— .20
in the air CO> -10% 20%
Quantity - 5%

— generated
Waste  —— .

L Landfill - 60%

* Initial MEF Reduction Target -20% by 2011
— New Reduction Target — 30% by 2013

« Energy Reduction Target -7% by 2011




MMW =» Energy Management

* Current Energy Mgmt Strategy
evolved from Michelin
Manufacturing Way (MMW)
principals.

« Launched in February 2004,
the MMW approach is based
on a simple idea: focusing on
best practices which we are
already applying.

« Michelin Manufacturing Way
aims to identify the best
iIndustrial practices in all areas
and to help sites to implement
them in a consistent and
sustainable way.




Energy Management Strategy

Develop / train Energy Zone Managers group

wide

Conduct Energy Diagnostics in each plant over a
two year period.

Deve
Deve
Deve

0
O
0

0 Energy Action Plans
0 / train Plant Energy Managers

0 cross functional Plant Energy Teams

mplement a MNA Energy Best Practices Self
Dlagnostic
Create a Central Energy Data Managemgk

System to facilitate internal benchmarking==



Energy Diagnostics

Internal energy audit focused on identifying both
energy best practices and energy reduction
opportunities

— Procurement (energy contracts)

— Conversion (powerhouse and utility equipment)

— Consumption (plant energy users)

Energy Action Plans
— Owned by the Plant Energy Teams
— Sustainability plan for each action item

Diagnostic completed every 3 years




Energy Action Plan Example

MMW Energy Diagnostic Action Plan - Summary

Plant Name: OPELIKA Date Follow Up Visit Scheduled: Oct-08
Date Diagnostic Completed: August 21, 2006
Date Last Revised: 7/1/2008
i i [ i
Item Subject Action Item Description Objective Savings Cost ROI Project Target
# ($/yr) ($) (yrs) (Cap / Exp) Completion
Fossil Fuel | [Decrease the number of presses maintained hot Reduce electrical power and fossil fuel consumption by isolation of
1 Savings | Jwhen not used-shutdown lines NIU. rows not presently in use $400,000] $1,000} 0.0] | Expense Jan-07
Fossil Fuel | |Implement a comprehensive steam trap Reduce generation of steam and use of water by recovering
2 Savings | [maintenance program condensate from operations $80,000] $60,000) 0.8| | Expense Mar-07
Fossil Fuel | |Repair steam leaks and engage the users in Reduce generation of steam and use of water by reducing losses
g Savings maintaining repairs from leaks $200,000] $175,000) 0.9| | Expense Dec-07
Electrical | [Reduce compressed air leakage to 30 % and
Power reduce plant air pressure to 87 psi at Phse.

Savings Engage the end users in maintaining repairs Reduce electrical power use running compressors $243,000] $240,000] 1.0 | Expense Dec-07

Electrical
Power Turn off energy when not needed-modify setpoints
6 Savings in chilled areas and warehouse Reduce power usage and fossil fuel use with setpoint adjustments $30,000] $3,000 0.1} | Expense Jan-07

Fossil Fuel | |Shutdown steam/utilities to the entire facility

7 Savings during extended shutdowns Fossil fuel and electrical power reductions $15,000 $1,000} 0.1] | Expense Apr-07
Fossil Fuel | [Install vent recovery for 800-850 rows of Curing Reduce steam generation, water use and fossil fuel use providing
8 Savings condensate return system utilities to Curing $20,000 $20,000] 1.0 Capital Jan-07

Fossil Fuel | |Eliminate condensate tank overflow/ replace non Improve safety conditions,reduce water use, fossil fuel consumption

9 Savings | |working condensate stations (4 untis) used in generating steam $40,000 $40,000] 1.0 Capital Jan-07

Fossil Fuel Reduce steam generation, water use and fossil fuel use providing
11 Savings Shutdown one hot room for prewarming rubber. heat to the hot house. $10,000] $1,000 0.1] | Expense Jan-07

Totals| $1,088,000) $553,000]
Energy Diagnostic Opportunities Under Investigation
Electrical
Power Install a master control system for compressor Allow unloading of compressors with the use of a master controller

12 Savings operations to optimize efficiency therby saving electrical power $40,000 $30,000 0.8] Capital Dec-07

Energy Establish an energy reduction team for plantwide | [Move energy monitoring to a lower level in plant operations thereby
13 Savings | [savings generation increasing savings TBI Jan-07

A better way forward



Plant Energy Teams

Supported by the Plant Leadership

Led by the Plant Energy Manager
— Typically the Powerhouse Manager

Teams consist of members from a good cross
section of the different plant production, utility
and engineering areas

— It is critical to get the Energy Users engaged

Team Focus is on the action plans, tracking and
trending key energy indicators and energy
awareness communication




Energy Awareness Communication
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Eneroy Efficiency labels are alegal
requirement on all appliances.

The ratings are A 1o G with Abeing the
and G the warst,

washing machine.

effective product

Make sure you buy ‘A’ rated appliances..

Eneroy consumption is also aiven along with
appliance specific information. In this case a

Itis 3 helpful way 1o choose new appliances
and ensure you are getting the mast cost

best

www.energysavingtrust.org.uk

WWW. ENET AV t1p s uk-energy-saving com|
CTRL + click to follow link

www.uk-energy-saving.com

Michelin Tyrés PLC. Ballymena.
=

Useful Web Sites

Www.hieenergy.co.uk
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Home Energy Savings
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; — Electricity Costs
The Credit Crunch Crisis has Fact Sheet :

resulted in spiralling costs in
all aspects of everyday life,
especially domestic bills!!

Many savings are simple to
make in all areas of the
home, some large, some
small, but they all add up!

What can | do??

T

July 1°t 2008
14% Price Increase

Further increase expected to be|
30%

Total increase of 44%!l

Estimated cost per year for an average
family home at current prices hefore
second price increase.

Estimaied Cosl
Tl Dfier £156
ETBri: Shower £151
Washing Machine £104
DicFwacher =]
Oven (]
Cighting £74
Reflle £60
Tirimersion Healer £46
Fiage T Freezer £a5

Total Yearly Cost £813

That's eurrently a cost of £204 per quarter.

Following the second projested increase this
COLI be BPpIOX. £265 per GUatert

In 2008, the Factory Electrical
Bill will exceed £7 Million

For more, see the websites overfeaf

A new washing machine, 'A' rated,
uses about V% the water and energy
ofthe average 10 Year old Machine

e Energy Saving Light bulb will
lastup to 10 imes longer and could
save you up to £60, depending on
usage

A Microwave uses 80% less energy
than a conventional oven!

If every person in the UK only boiled
the amount of water needed to
make a cup of tea, the energy
saverd would be able to power the
UK's street lights for 7 months

Defrosting your freezer every B
months reduces build up of frost
and the extra energy it consumes

The biggest proportion of Domestic
Electricity is consumed by the
washing machine, tumble drier &
distwasher. Use all appliances
sparingly, with full loads as much as
possible and at reduced Cycle
Temperatures

APrinter left on standby when not in
use, costs £15#year

el

Engish (UK

1]




US3 Air Consumption Indicator

Compressed Air
Indicator

Located on US3 Intranet
homepage to allow all
shops to place priority on
repairing air leaks.

2.50 3.00
2.25 3.25
2.00 330"
1.75 3.75 -&
1.50

Air Compressor Capacity - Plant Indicator
Isthe highest one hour average of the previous day. Our
goal is to keep this value as low as possible. Currently
the values are in the range of (2.90 to 3.40 of 3.00 or
4.00) air compressors. Note: If compressed air
consumption stays exactly the same this number will still
increase as ambient airtemperature increases going into
the summer months. When this indicator shows a rising
trend a higher priority must be placed on repairing air
leaks.

Click here to learn more...

Show Trend
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US3 Energy Team

*Chartered by a Plant Progress Team with reporting
to UOT.

*Comprised of members from all areas of the
facility.

*Monthly newsletter posted at all MdP stations.

Compressed

¥ 250
225

August 200
Volume 1, Issue

Air Indicator

3.25 |

2.00 H)
1.75

4.00 208

1.50

Monthly
VWater
M3/ Ton

Target
==3.49

Actual
kR

US3 Energy News

Scorecard Review

We did not meet our July objective
for energy use due to the extended
shutdown. The base load of the
facility for lighting, air conditioning
and compressed air was too great to
overcome with the loss of production
tonnage during the month.

This is an indicator that we all need
to focus onreducing the base load of
our facility so we can be more cost
effective during our market driven
turndowns.

The good news is that we are still on
target for the yearly energy indicator!

Project Update

Energy Efficient Lighting Project

The energy efficient lighting project
replaces the current metal halide
lighting fixtures with T5 type
fluorescent fixtures. These new
energy efficient lighting fixtures will
reduce the lighting load for the
facility. This is important because
lighting is one of the largest base
load contributors that we need to

Monthly
Energy
Gjf Ton

Target
<=563

Actual .
538 | %%

YTD Water
M3/ Ton

Target
«=1.97

Actual =
1.87 i

YID Total
Energy
Gj/ Ton

Target -
== 4.88

Actual I_-;';.
477 &)

This willmake US3 better
able to compete inthe global
business environment. We would like
to thank everyone for their continued
support during the deployment of this
major energy project for US3.

Moving Forward

There are cumrently several renewable
energy or energy conservation

projects being studied here at US3.
Here’s a little about each:

*  Adsorption chilled air handler —
Replacing existing air handler with
adsorption type unit that provides
cooled air and dehumidification
using heat recovered from the
curing vent recovery system.

LED replacement outdoor lighting —
Newv energy efficient LED bulbs for
all outdoor parking lot and street
lighting. 250 LED replacement
consumes only 28W of energy!

¢ Solar water heating — Solar water
heating to supplement electrical
water heating at wellness center
and several areas inside facility.

Your Participation

If you are interested in participating
on the energy team or have ideas,
please share these with one of the
energy team members in your area.

Energy Team Members:

Dan Bruinsma, Rex Bryant, Hilay.
Gami, Chris Groomes, Brad
Ikenbeny, John Jackson, Casey
Johnson, Greg Jolley, Danny
McCullah, Ed Powell, Shawn

Wagoner

Energy Savings
Ideas

*  Use energy efficient appliances and
electronics with Energy Star® rating.

+ Convert incandescent lighting to
GEL (Compact Fluorescent Lamp).




Energy Best Practices
Self Diagnostic

« Developed from both internal best practices and
Industry standards

 Plants score themselves in nine critical areas
related to Energy and Utilities Management

— Training, Energy Management, General Maintenance,
Progress Plan, Use of Energy, Production of Hot Fluid
Systems, Production of Motor Fluid Systems,
Production of Cooling Fluid Systems, and Regulation
In the Energy Domain.

* Results used to develop focus areas for next
Energy Diagnostic




Energy self diagnostic
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Language

larit :

SelfDiagnoic Done by:

ate

English

2. ENERGY MANAGEMENT

CA1 IS if Disgnostic Done by : Harold Blades

‘ 240608 ‘

Back to Sunmmary

Good Practices |

Excellent Practices

Energy Contracts

The Tech Manager and the Utiities Manager have accessto a copy of
P21 purchasing contracts for sledriclty, gas, vater and subcortracs inksdto 40
energy

The Tech Manager and the Utilities Manager knowthe influential

Once a year the Ltilties Manager sendsto P urchasing updated tables of

BPz0z PE2 0
parameters of each contract (example for eledricty. power demand) e influential parameters for each contract %
Before the renewal anniversary dste of a contract, the Utiities Manager

BP20z ssnds to Purchasing the updated tables of influential param sters for
cortract renegotiation

Tableau de bord
The tableau de bhord of Utiities incudes two types of indicatars The tablzau de bord of Utiitiss includes the Uitiities P erform ance

P04 - Utilities P erformance Incicators 5 |PE2iz Indicators and the Plant Energetic P erformance indicators listed in

- Plant Energetic Performance Indicators

=

appendix

The Utiitiss Psrfomn ance Indicators are displayed n the boilsr houss
EBP205 cortral room , they are anclysed by the Operation Team for immediate
action if going back to the norm is necessary

The Plart E nergetic Performance Indicators are calcul sted by the ilities
BP206 Technician and discussad with the Utilties Manager. The desstions ane 8 [PE203
the obied ofimmediate actions to go back to the nom

The P lart Energetic Performance | ndlicatars are calculsted by the
Operation Team , discussed with the Utilities Technician and vith the
Utilties Manager svery day t the tims of an MQP mseting and displaysd
i the Infom ation points. The devations are the objsd of imm ediate
actions to go back 1o the norm.

The evolution of the morthly Plant Energetic Perform ance Indicators i

EPL07 parted on the period of the kast 12 months

EF20% The fixed and variable costs of the plant are known FE2 04

The fixed and variable costs ofthe plant and the shops ars known and
annualy updated (lingar regression on the couples cansumption and
production)

SYNTHESIS SELF DIAGNOSTIC

Budget : Establishment of a budget

The budget is extablished with physical values for the differsrt prim ary

Self Diagnostic Done by : Harold Blades

14mERE

Backfo Summary

RADAR - SUMMARY BY CHAPTER

OLMG FLUIDS SYSTEMS

[ co0d Prasticss

1. SKILL PERENITY - TRANING

[ xccstient Prasticss

5. UTE OF ENERGY

3. GENERAL MANTENANCE

4 PROGRES S PLAN -ENERGY SAVING 5

Brz0s | e 10
The projected need in energy is calculsted in relation to
~the production forecasts
P21 T”E;g:““ need in energyis caloulated in reletion to the production g loes bs “yre fixme and verisble consum ption defined by analysis of daily ratios
Uinear egrassion o the couples sonsumption snd produdion]
~the commitment of progress on consumption
The project need for space heating steam is calculsted in relation to:
rz41 The project need for space heating steam is calculated n relation tothe 206 ~the 1ocal cimatic rigour known onthe basis of thirty-year valuss
com mitm et of progress on space heating steam consumption the plant space hesting steam resd per Dagres Day
~the commitment of progress on space heating steam consum gtion
1o The sianities octainect vill b vakued in Iocal curency i reltionto the |+
forecasts energy price supplied by Purchasing
P23 The energy budgets are validated with the Flant Managem et 1

Each Shop Manager hasin his budget the energy part of his shop. He
BP214 analyzesthe veriances and manages the corred actions of resuming to
the norm with the help of the Utilties Manager o the site

Budget : Follow-up in relation to budget

Production, consumpion and costs are followup m arthly and compared ta o

BFZA5
the budget. The variances ate analyzed for determining the causs of t

A better way forward




Central Energy Management
Database

« Tracks energy
consumption and cost
data for all plants.

« Pulls in production datato “Iﬁ” i Pﬂqﬁ”f
trend specific !
consumptions

 Allows for trending of
critical KOIs and
benchmarking between
plants.

Worse
a




Specific Plant Projects

« Energy Consumption Projects

STA — Electric boiler installation

GRE — Curing steam vent heat
recovery

AND — Boiler blowdown heat recovery
FTW — RO system for boiler feedwater
BAL — Air compressor system controls

AND - Electric reheat for humidity
control

SPA — High bay lighting retrofit
ARD- Energy shutdown procedures
TUS — HP condensate heat recovery

DTH — Curing condensate heat
recovery

PPC — Comp air artificial load reduction

« Renewable Energy Projects

ARD — Landfill Gas
TUS — Landfill Gas
DTH — Biomass Boiler
PPC — Wind Energy
BAL — Wind Energy
WAT — Solar wall

FTW — Geothermal HP

A better way forward



Results

« Energy Diagnostics group
wide have highlighted
potential savings fggz

amounting to 10% of the 70001

sites energy cost. 6,500/

6,000+

 MNA Energy Consumption >
5,000- - : . :

per Unit of Production has 2004 2005 2006 2007 2008
decreased 15% since W BTU/Kg
2004.

Energy Consumption/Unit Production




Keys to Success

Leadership support

Committed team on the
ground at each site

Energy users are
engaged in the process

Energy reduction goals
are built into the annual
site financial plans
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