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Westport Innovations Inc.

e Recognized as the leading developer of
gaseous fuel engine technology

e Originated from research at the
University of British Columbia early ‘90’s

e Public company on the Toronto Stock
Exchange (TSX:WPT 1999) and NASDAQ
(NAS:WPRT 2008), formed in "95

e Approximately 300 employees
e Revenues of C$130 million (FY2010)
e Market Cap ~S700M




Westport at a Glance

Market Focus Position Strategy

e Global leader in medium and
heavy-duty commercial

¢ Transformation of markets
for petroleum-fueled engines

e Market penetration via OEM
partnerships and JV’s; All

to alternative fuels vehicle engines operating on manufacturing outsourced
alternative fuels
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Why Alternative Fuels for Transportation?

Energy Prices Energy Security & Supply

Price History for Crude Oil, Diesel Fuel, and Pipeline Industrial Natural Gas
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Oil to natural gas price ratio remains high over the

projection
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Westport Market Interest

Enabling Technologies

Westport
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Technology Review




NG Technology Options for HHP

e Three combustion technologies for NG:
— Spark-Ignition (SI)
— Fumigated Dual-Fuel (DF)
— High Pressure Direct Injection (HPDI)

e S| and DF have pre-mixed air/fuel mixture during intake and
compression stroke, leading to risk of detonation, lower

power density, lower efficiency, and increased methane
emissions

e HPDI is diesel-cycle engine that retains diesel performance
and efficiency with low methane emissions and ~25% GHG
reduction vs. diesel




HPDI Technology

e Pilot diesel injected just prior to natural
gas to provide energy for auto-ignition of
gas injection

e Natural gas injected at high pressure at
end of compression stroke (no pre-mixed
air/fuel)

e Low diesel usage under all conditions

— Average of 4-6% diesel over vehicle
operating cycle

e Diesel Engine Performance remains

— Same high power and torque
— Same or higher efficiency Typical Emissions

e Robust combustion over wide range of (vs. base diesel)

fuel composition (no premixed air/fuel so m

no chance of detonation) N. America | -33% _ -20%

Australia - -45% -25%




High Pressure Direct Injection

Common-rail style injector
Directly replaces diesel injector

Capable of independently injecting diesel and gas at up to 30 MPa
injection pressure

Diesel used as an ignition source, actuation fluid, lubricant, and coolant

NiA

injector body
gas needle ______‘_,,.-f’
\ pilot needle
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HPDI Fuel System

Fuel
Injectors

Westport HPDI™ components

Fuel System

Injects both Controllers
gas and pilot
diesel
Fuel Delivery

Controller and Injector
Driver Module

LNG

Fuel Conditioning Tanks

Module

CNG Accumulator

Common Rail
Diesel Pump

Diesel /
LNG Pumps Hydraulic



Range of an LNG Mine Truck

1.7 gal LNG will enable
e LNG has ~ 60% of the energy thegsame range as 1.0

of diesel fuel on a volume basis gal diesel, but fuel will
N weigh 13% less (not
e LNG has ~ 115% of the energy including tank)
of diesel fuel on a mass basis

e HPDI uses about 5% diesel fuel
over an operating cycle

e Conceptual designs with one or
multiple-tanks

e Design targets:
— 12-15 hours between refuel
— <20 min refuel time

LNG Tank NG Pum Diesel Tank



Performance — Power & Torque

Torque Curve

e |dentical torque curve as
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e Ratings of 500-580hp (1,650- Engine Speed (RPM)

1,850 Ib-ft) in Australia
certified to ADR 80/02

e Similar BMEP as HHP engines




Australian HPDI Emissions Results

e Australian HPDI engine
certified to ADR 80/02

(December 2007)

e 25% GHG reduction on ESC
test and 29% reduction on

FTP

engine

PM at 50% of base diesel
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ADR 80/02 Limit N/A N/A 2.5 15.5 0.10
FTP Composite 413 1.0 2.1 3.0 0.04
ESC 13-Mode 368 0.5 2.1 2.2 0.04




Westport HHP Activities




High Horsepower Applications for Natural Gas

e HHP applications, such as mine trucks and
locomotives, consume large quantities of fuel
which offers significant economic and
emission reduction opportunities

e Minimal fuel infrastructure needed to
support concentrated HHP applications

e LNG production infrastructure scale is
compatible with HHP applications

e Considerable interest by HHP operators and
OEM’s in natural gas for economics,
emissions, and greenhouse gases

e Westport has organized to pursue HHP
opportunities




LNG Mine Truck Interest - History

e Westport involvement in mining applications:

2000 — Consortium including Placer Dome/Kennecot, Komatsu, and
Cummins investigate feasibility of LNG mine truck for Cortez

2001 — HazOp review completed for Cortez with no identified
obstacles

2004-2006 — EDL and Westport prepare feasibility study of LNG MHT
(Australia and global). EDL financial challenges prevented further
funding of project.

2006-2008 — Engage mining company interest and various
truck/engine OEM'’s

2007 — Risk Assessment performed with an Australia mining customer
and truck/engine OEM

Sept 2008 — Global Financial Crisis
2009/10 — Building customer, fuel-provider, and OEM interest



Lifecycle Cost

Example

Low-

High-
Severity

Key Assumptions: Severity

Incremental System Cost
Annual Operation

Engine Life

Base Fuel Consumption
Incremental Maintenance

$400,000
6,500
75,000
150.0
$4.00

$488,000
6,800
75,000
200.0
$4.00

usDh

hr/yr
Hours
DLE/hr

$/hr

HPDI Mine Truck LCC Components
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$150,000

$100,000

$50,000

$- i

$(50,000)

$(100,000) -

$(150,000) -

Incremental Annual Cost ($/yr)

$(200,000) -

$(250,000)

29 mo Payback
$1.0M NPV

$0.20/DLE Fuel
price differential

Dies€l Baseline

7
/7

$(300,000)

24mo Payback

I GHG Credit
= Weight Penalty
[C—IMaintenance —
I Fuel
[CCapital
—& Total (sum)

$1.4M NPV

LU

$fTonne



LCC Sensitivity to Fuel Price

Payback vs Annual Operating Hours
(without GHG Credits)

Assumed Fuel Consumption
Low Severity: 150 DLE/hr
High Severity: 200 DLE/hr

High-Severity

Fuel Delta

$0.15/DLE

2 $0.20/DLE

Simple Payback Time (yr)
w

$0.30/DLE

5,000 5,500 6,000 6,500 7,000 7,500 8,000
Annual Operation (Hr/yr)



Market Opportunity

e Strong correlation between mining activity and regions with attractive
natural gas fundamentals (price, availability)

Region Key Drivers
— Australia Fuel Price, GHG
— South America Fuel Price
— North America Fuel Price, Emissions, GHG
— Eastern Europe Fuel Price

e Corporate image concerning GHG emissions and the potential for more
substantial returns from carbon trading factors into this discussion in all
regions

e QOver 75% of mining operations are in locations that have inexpensive
access to gas

— Based on current fuel pricing, in such locations we have estimated a payback
time for the incremental cost of a repower or new product to be less than 3
years



LNG Supply

e For most mines, a new LNG production facility will need to be constructed
to provide sufficient fuel volume

e While some mining companies may be willing to take on the fuel
production, there are many experienced energy companies interested in
investing in this infrastructure with recovery through fuel sales

e The fuel consumption of one or two mines is an ideal scale for
underpinning an efficient LNG production facility
e LNG can use a variety of feedstock sources:
— Pipeline natural gas
— Stranded gas wells near mine sites
— Coal mine methane (CMM) or coal seam methane (CSM)
— Bio-methane from a wide range of sources (waste)

e Natural gas at the mine site can also be used for power generation,
process heat, and LNG off-sales to support on-road transportation




The Westport Carbon Project

e Supports the economic and environmental value "o
proposition we offer to customers [VCS Eim'm]

e Demonstrates the rigorously verifiable GHG )
emission reductions of Westport HD and Cummins Q”got;fu%
Westport ISLG engines:

1. Vehicles from global fleets “bundled” into the WCP

2. Customers required to sign emission transfer agreements
transferring ownership of emissions to Westport

3. Westport verifies emissions data via annual survey

4. Carbon is monetized and rebate cheques are issued to
customers annually

HD Trucks — 40-80 tonnes per year x $20 per tonne = ~$800-$1,600 per vehiclelyr*
MHT/Locomotives — 400-800 tonnes per year x $20 per tonne = ~$8k-$16k per unit/yr*

* Carbon rebate per vehicle dependent on carbon price per tonne and
vehicle operating data collected via annual survey



Thank You

www.westport.com

Bruce Hodgins

bhodgins@westport.com
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