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Cummins Westport Inc. (CWI)

A Cummins JV Company

= CWIis a 50:50 joint venture company based in
Vancouver, BC

= Established in 2001

» Cummins Inc. - world’s largest builder of commercial
diesels,

= Westport Innovations Inc. - world leader in gaseous
fuel engine technology

= CWI offers 6 to 9 litre spark ignited alternative fuel
automotive engines. (CNG, LNG, LPG)

= Engines are manufactured by Cummins.
= Over 20,000 engines in service worldwide
= Local parts and service support through Cummins

Distributor network.
e Westport




Why Natural Gas Engines for Buses & Trucks?

Emissions Leadership

e |SL G is the only Urban Bus and Truck engine
that met 2010 EPA Emissions at launch in 2007

e | ow Carbon - Greenhouse Gas advantages

Emerging Economic Benefits Energy Security

e Continuous reliability improvement ¢ Reduce reliance on imported

e ISL G improved fuel economy oil

e Greatest benefits in high fuel use * Lower fuel costs
applications e Pathway to hydrogen

e Westport




Cummins Westport

Heavy Duty Engines Designed Specifically
for Alternative Fuels

*Based on Reliable Cummins Engine Platforms

Common parts and design provide heavy duty performance
*Engineered and Optimized Specifically for Alternative Fuel
«Continued improvement in reliability and cost of ownership

«Service Support through the Global Cummins Distributor network

e Westport




2009 CWI Product Line
B GRS

—~ L. LJ S5

B LPE

ISL &5

5.9 liter 8.9 liter

Lean Burn Stoich EGR
195-230 hp 250-320 hp
420-500 Ib-ft 660-1000 Ib-ft
Certified 2007-9 Certified 2010
Truck and Bus Truck and Bus



B GAS

~ L U S
5.9L, LBSI, Full Electronics

Began production in 1994
Available thru 2009

Over 50 million miles
operational experience

Applications
Urban/Shuttle Bus
Medium Duty Truck

Specialty Vehicles
Engine Ratings

Model Horsepower Peak Torgue
230 230 @ 2800 500 @ 2800
200 200 @ 2800 465 @ 2800
195 195 @ 2800 420 @ 2800




ur Generations of Natural Gas Engines

1998 2001 2004

C8.3G Mechanical C Gas Plus L Gas Plus ISL G

eIntroduced in 1998 eIntroduced in 2001 eIntroduced in 2004 eIntroduced in June 2007
*Major improvement over 15 .State of the art spark «Improved Ignition control +Stoichiometric EGR
generation CNG L10 Series  jgnition/control system system combustion, three way catalyst

*Over 4000 still in service

«Improved Reliability *First engine 2004 EPA *VG Turbo *First HD engine certified 2010

Certified -Based on 8.9 L ISL Block NOx and PM levels

Six fold reliability Increase 00— \ o 2045010 PM levels e Westport



Customer Experience-Diesel vs. NG

Just Like Cell Phones, Natural Gas Engines have Continued to Improve

'07ISL G

Emissions
Reliability Similar Similar
Fuel Cost/Mile Similar Better*

Durability Similar Similar
LCC Better”
| [ Timeline 2007

*Must Have Fuel Price Differential to be lower

e Westport




1. Stoichiometric

o Low NOx with TWC

» Combustion temperatures limit
power density, efficiency and
durability

*First technology used in HD natural
gas engines

2. Lean Burn

* Introduced in '90s

*NOx control is in-cylinder

«Lean combustion reduces in
cylinder temperatures improving
power density/efficiency

*Proven reliability/durability in heavy
duty applications

Capable of EPA 07 emissions
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3. Stoichiometric with Cooled EGR

« Combines & Improves the best attributes of Stoichiometric & Lean Burn combustion
« TWC for NOx control - Sub-EPA 2010 emissions with passive aftertreatment
*Cooled EGR in place of air in Lean Burn reduces in cylinder combustion temper
* Improved low end torque and fuel economy

E Westport




Three Key Emission Technologies
2010 EPA/Euro EEV Natural Gas Engines

= Cooled Exhaust Gas Recirculation (CEGR)

Cummins

= Stoichiometric Combustion
Cummins Westport

= Three Way Catalyst (TWC) CuUMMInS

Westport
San Diego MTS BRT



2010 Natural Gas Truck and Bus Engine

8.9 litre Stoichiometric Cooled EGR engine
*Ratings from 250 to 320 hp

sLow emissions
«0.20 g/bhp-hr NOx
0.01 g/bhp-hr PM

*Three Way Catalyst Aftertreatment

Maintenance Free

S8 -Diesel like Performance, Reliability,
Durability

«Same rated speed/similar torque curve

-

*Over 30% more torque at idle vs. previous engine

siImproved fuel economy- +5% vs. C Gas Plus
ISL &5

*Over 80% common Cummins diesel parts

Began production in 2007 E Westport
*CNG or LNG




ISLG Integrated Fuel Husi

/ A50—\00°\‘Pa

Fuel Inlet

' Press
Sensor
4921495

FSOV
3931710

¥ Fuel Reg

ﬂf 3970615

Fuel Outlet
. Press Sensor
Fuel Flow Valve & 4921479

3933841

Throttle Act.
4934537

Gas Mass Flow
Sensor 3929159

NG Fuel
flow path




ISL G and ISL Diesel
What is the Same?

= Major Engine Components

— Block, crankshaft, main
bearings, piston rods, EGR

— Over 80 % parts
commonality

= 500 hour Maintenance
Interval

= Parts and Service

— Available from local
Cummins Distributor

= Manufactured in Cummins

Engine Plant, North Carolina

= 320, 300, and 260 HP truck
ratings

= Cummins Base Warranty
— 2 years, 250,000 miles

= Extended Warranty Option
— Available

= Compatible with Cummins
Diagnostic tools

— Insite and Quickserve online




ISL G and ISL Diesel
What is Different?

Cylinder head Crankcase Oll

— 4 valve (diesel) vs. 2 valve — Requires different crankcase ol
= [gnition specification — CES 20074
- _Compression (diesel) vs. spark = Fuel Cost
Ignition — Natural gas total fuel costs
= Fuel System (including station) can be less
— Common rail injection (diesel) than diesel.
vs. intake manifold = Fuel Economy
= Aftertreatment

— Diesel engines typically obtain
— Particulate Filter + Selective better fuel economy

Catalytic reduction (diesel) vs.
maintenance free 3 way catalyst

Noise — Natural gas trucks typically cost

i than diesel trucks
— Natural gas engines are up to more
10db quieter at idle e Westport

Initial Costs



ISL G — Next Generation Natural Gas Engine

. . . ISL G 280 vs. C Gas Plus 280
— Etmghlometrlc CEGR Torque (bt
ngine

— Improved performance

— Over 34% higher clutch
engagement torque

550 i i i i i i
1000 1200 1400 1600 1800 2000 2200 2400

— Diesel-like reliability & Engine Speed (rpm)

durability —o—ISL G 280 —s—C Gas Plus 280 —&—ISLO5 280

e Westport




2010 ISL G Natural Gas

ISL &

Three Way Catalyst
Aftertreatment
*Passive device
*Packaged as a muffler
*Maintenance Free

Stoichiometric Combustion
Cooled EGR

eSame rated speed as ISL diesel
«30% more torque at idle

*5% Better Fuel Economy

e Westport



Three Way Catalyst

= Reduces three harmful emissions: NO,, CO, HC
= End products are: N,, CO,, H,O

= Simple, passive, maintenance-free

Catalyst Inlet

Catalyst Outlet
—p —
CO co,
HC H,0

ISL G TWC - similar package size to current mufflers

e Westport



Communities notice the
natural gas noise
advantage.

ONE Diesel engine idling
Is louder than TEN natural
gas engines idling
together

Decibeles dB{A]

110

100 1

40 1

80 1

70 +

CNG Engines Reduce Noise

Noise Comparison

ISL G is 5.5 decibels :
quieter at peak :
torque and load \

ISLGis 9.9

decibels quieter at

Peak Targue / Full Load

Engine Test Mode

ldle Mo Load

e Westport

Idle/no Toad

mO7 IS0
WO7ISL G




Up to 20% Lower Greenhouse Gas Emissions

 As natural gas fuel economy

improves, CO2 emissions are HD NGV GHG Performance
 CH4 emissions, adjusted to -
consider GHG impact are less % oaw  aws a0 ms  omw
than 10% of total GHG
emissions. \“\

 Well to Wheel analysis with
GHGenius modeling tool
predicts up to 20% WTW GHG
emissions for natural gas vs.

Percent Change
<] G 5
<f

diesel. ' e
* Using landfill gas or =
anaerobic gas as a i

biomethane fuel increases
GHG difference to ~90%.

« Cummins Westport approves
the use of biomethane that
meets fuel specifications.

e Westport
Source: Presentation to AFVI convention by Don O’Conner (S&T)2 Consultants May 2008

(o5 O N, vl ! .-l'.'-l f Ll -._-!.-_.' o (L
GF'GEI\"US"_ AT A Model for Life Gycle Assessment.of Transportation Fuels




Natural Gas Applications

SPECIALTY REFUSE




New ISL G Availability 08-09

Freightliner M2 — 112 Peterbilt Kenworth Mack

May 2009 August 2009 Sept 2009

Mack Australia
April 2009

e Westport

McNeilus Capacity
May 2009 September 2008



North America
OEM

OEM Availability — North America

Segment B Gas Plus B LPG Plus

ISLG

Comments

6X4 Tractor (LNG, CNG),
Freightliner Truck Business Class M2 112 (Class 7/8) MD/HD Truck X CNG - 4X2 Tractor, 6X2, 4X2
TrWQOOS - Mixer
Kenworth TB00SH, WI00S, {2010 - add T470), MD/HD Truck X TBOOSH - Tractor
T470 - Yocational (2010) |
. Model 384 - Tractor
Peterbilt Model 384, Model 365 MD/HD Truck X model 365 - Vocational
American LaFrance Condor Refuse X
AutoCar W f WLL Refuse X
Crane Carrier LCF Refuse X
Peterbilt 320 Refuse X
Mack TerraPro Low Entry Refuse X TerraPro Cab Over TBA
NABI 35 LFW/40 LFW{60 BRT Urban Bus X
New Flyer 30 LF/35 LFf40 LF Urban Bus X
Orion Orion V HFfOrion VII LF Urban Bus X
Foton City - L40 CNG Urban Bus X
El Dorado National AxessfE-Z Rider IfTransmark RE/XHF Shuttle X X X
Blue Bird All American School Bus X
Thomas Bus Saf-T Liner School Bus X
Capacity T19000 (LNG/CNG), TI5000 Yard Spotter X X X
Ottawa Yard Spotter X X
Elgin Eagle/Broom Bear/Crosswind Sweeper X X
Allianz Sweeper 4000 Sweeper X X
Schwarze A7000 Sweeper X X
Tymco Model 600 Sweeper X X
Freightliner Custom Chassis MB-55 Various X X
Optima Bus AH-28 (CNG + Propane) Shuttle X X
Blue Bird Ultra LF Shuttle X
Re-Power
Complete Coach Works Freightliner M2 106 Business Class MD/HD Truck X ISL G Re-Power
Fontaine Medification Company  |Freightliner M2 106 Business Class MD/HD Truck X ISL G Re-Power

Updated Sept 2009 - Interested Customers should contact their OEM dealers for vehicle specifications



Similar Maintenance Schedule

ISL. G Meintenance Schedule”
Daily ar Refueling Every 12000 km Every 24,000 km Every 36,000 km Every48000km
(7,500 M), 500H's {15000 M), 1000 Hrs Hs (30,000 M), 2000 H's
or 6Vorths a 2Matrs a BMatts a 2Yeas ®
Wridhever Conres Frst Wridhever Conres First Whichever Conres Frst Whichever Conres Frst
Operata’s Repart - Check Catelyst Housing - Check Extericr | Drive Bet - Check [ |spakFugsandBods- Replace Y [Vibraiion Derper - Check
Engine Ol - Check, addifrecuired | Ar Qeaner - Check Atatic Belt Tensianer- ek [Ignition Gails - Chedk Tubacherger - Check
Engine Codart - Chedk, acdif \
reqired Charge Ar Qoder - Check Fen H.b, Belt Driven - Check Engine Codlart - Aush and Replace
Codling Fan - Chedk Charge Air Fiping - Chedk Water Runp- Chedk N -~ Air Gonpressar - Chedk
Reciatar Hose - Chedk Lubricating O - Chenge™ Catalyst- Check
Air Irteke Fiping - Check Lubricating il Filter - Chengel” | Enging BeeFtter=Replage
Supplementa Codarnt Ackitives / m
Fud Aiter - Drairf” (SCA) end Atifreeze - Chedd”  [Overhead Valve Lash- Adust
Throttie Response - Check Codlart Filter - Crengel? \ / Same Schedule
et By The Ontk as Diesel — Some

Different
Maintenance
ltems

Note: Refertothe gpropriate manud for conplete ingpection and maintenance procechures.
1. Fdlowthe marufacturer’s recammencded maintenance precedures far the starter, dtemetar, generaior, betteries, eedrical d
fuel filter.

2 Irtervd period for craining the fuel filter is dependent onthe fueling ation and varies foar eachlocation. The drainirtenvd d
onee of dl inthe fuel filter.

3. A each schedued marterenceintend, parfomall previous checks in adkdticn tothe anes spedified.

4. RefertoTable 1, Al Dran Intervds for dl and filter drengeintenals based cn average speed.

5. Dornot change the codart filter if the SCAlis over 3units. Refer to Sedian V.

6. Use crly Ounrrins autharized spark plugs for schedlled mairtenance o repars. The use of unautharized parts can affect perfarmence and envissicn cortrd system. The recarmended 36,000km
[225@ rrile] irtervd is based onan average vehide speed of 24 kph [15 mph] and must be derated accordingly for dower speed gpplictions (i.e 1500 hr times average lph [ivph] = distance
meintenenceirtenvd).

7. Initia vehve lash adustmert orly - therafter regular acjustiment intenal is 2000 hours




Warranty - Every Coverage

Base Warranty for Bus/Shuttle, School Bus and Truck are the same as
diesel

2 yr / 250,000 mile Basic Warranty - Truck

Extended Coverage options are available for Truck Customers
4 yr /150,000 miles

5 yr /150,000, 200,000, 250,000, or 300,000 miles
6 yr /250,000 miles

7 yr /250,000 miles

6 yr / 300,000 Major Component Warranty

«All warranty programs administered per Cummins Standard Policies

e Westport




Summary

= Proven technology — Cummins support

= Maintenance free exhaust system

= Lower emissions- tailpipe and community noise.
= Lower Well to Wheel Greenhouse Gas

= Biomethane low carbon option

= Potential lower total costs with natural gas

e Westport




More Information?

Questions?

= For more information:
Bill Boyce
East Regional Manager
(330) 720-9785

= Or visit
WWWw.cumminswestport.com

ort
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