
Brian Dracup 

Senior Director, Business Development  

LNG Tenders and Rail 

CORPORATE OVERVIEW 

LNG in OFF-ROAD / RAIL 

stock symbols market capitalization 

TSX NASDAQ CAD USD 

WPT WPRT $1.0 billion $0.9 billion 
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» Natural gas is emerging as a significant fuel opportunity for transportation 

» Drivers are fuel cost savings, emission reductions, and focus on domestic 

energy  

Leading the Shift to Natural Gas as a 
Transportation Fuel 

ENERGY 

• Gas exploration & production 
• Distribution & utilities 
• Fuel station owners/operators 
• Renewable fuels 

TECHNOLOGY 

• Enabling use o f natural gas as 
a transportation fuel 

• Product leadership across 
multiple sectors 

• Partnerships with key OEMs 

TRANSPORTATION 

• Engine & vehicle OEMs 
• Fleet operators 
• Shippers, transportation users 
• Consumers 

2 



» Company founded out of University of 

British Columbia, Vancouver in 1995 

» Strong global patent portfolio pivotal to 

market leading position with OEMs  

» Worldwide, Westport and its affiliates 

have filed over 825 patent applications 

Strong Intellectual Property Heritage 
Positions Westport as the Global Leader 

* As of February 24, 2014 and based on the patent search results of publicly available data within the 
International Patent Classification F02, meeting the search term criteria: one of ("engine" or "combustion" 
or "injector" or "injection valve") and ("natural gas" or "methane" or "gaseous fuel") and in the claims, not 
("fuel cell" or "turbine"). This chart includes issued or granted patents from:  Argentina, Australia, Austria, 
Belgium, Brazil, Bulgaria, Canada, Ceuta and Melilla, China, Czech Republic, Denmark, European Patent 
Office Grants, Finland, France, Georgia, Germany, Greece, Hong Kong, Hungary, India, Ireland, Italy, 
Japan, Latvia, Malaysia, Mexico, Moldova, Monaco, Netherlands, OAPI grants, Philippines, Poland, 
Portugal, Romania, Russian Federation, Serbia, Singapore, Slovakia, Slovenia, South Africa, South Korea, 
Spain, Sweden, Switzerland, Taiwan, Tajikistan, Turkey, UK, Ukraine, USA, USSR, Yugoslavia, and pending 
published patent applications from: Canada, China, the European Patent Office, USA, and the World 
Intellectual Property Office. 
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Westport’s Market Approach 

» Westport translates unique IP and expertise into an entire 

spectrum of disruptive technologies and products 
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Intellectual Property and Expertise 

Technologies / Products 
Combustion 

• Westport™ HPDI 

• Spark Ignition 

• Dual fuel 

• Spark Ignited Direct 
Injection 

Fuel Storage & 
Delivery 

• iCE PACK™ LNG Tank 
System 

• Westport LNG Tender 

• JumpStart Mobile 
Refueling 

Components &  
Fuel Systems 

• CNG & LNG components 

• WiNG™ Power System 

• Bi-Fuel Volvo Cars 

Electronics 

• Engine control units 

• LNG tank actuator 

• Capacitance sensor 

• Accelerometer 

Products Licensing Service Parts 

Business Model 



We Have NG Products Across Broad 
Array of Transportation Applications 

fuel storage & delivery 

urban 

trucking 

automotive 
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Advanced Vehicle Components 

High 
pressure  

CNG lines 

CNG 
cylinder 

valve  

filling valve & 
external CNG 
filling valve  

CNG & LPG 
reducer 

Fuel injection 
rail  

CNG & LPG  
filter 

Electronic 
controls 
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Whole System Solutions: 
Ford Trucks and Volvo Cars 

» Westport WiNG™ Power System 

 Dedicated CNG or bi-fuel (natural gas/gasoline) 

 Westport is now Ford’s largest partner  
under the Qualified Vehicle Modifier  
(QVM) program 

 Operational efficiencies by consolidating  
under one roof Q1 2014 

 

» Volvo Car 

 Volvo V70 wagon & Volvo V60 sportwagon 

 Bi-fuel: CNG/biomethane or petrol (gasoline) 

 Installed inside Volvo’s main production  
centre in Gothenburg, Sweden 

 Export market opportunity 
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Truck ISX12 G 

Truck ISL G 

Truck C Gas 

Refuse 

Specialty 

Coach/Shuttle 

School Bus 

Transit 

Westport and Cummins Formed JV in 
2001 (CWI) for Natural Gas Engines 

Cumulative Natural Gas Engines Sold Through CWI 

ISX 12G 
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ISL G Offered by Every Bus and Refuse 
Low Cab Forward truck OEM 

TRANSIT BUS 

OEM New Flyer 

 

NABI Nova 

 

ElDorado 

 

Gillig  

Model 30/35/40 LF 

Excelcior 

60 BRT Artic 

35/40 Low Floor 

60 BRT 

40LFS EZ Rider II 30/35/40 Low 

Floor 

Engine ISLG 280/320 ISLG 280/320 ISL G 280 ISLG 250/280 ISLG 280 

LOW CAB FORWARD / REFUSE 

OEM AutoCar Mack Peterbilt American 

Lafrance 

Crane Carrier 

Model Xpeditor TerraPro LE 

Terra Pro CO 

320 Condor LET 

Engine ISLG 300/320 ISLG 320 ISL G 320 ISL G 320 ISLG 320 
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All Major NA Truck OEMs Offer ISL G for 
Medium Duty Applications (66000 lbs) 

OEM Freightliner Peterbilt Kenworth Volvo 

 

Navistar 

Model M2 – 112 

SD - 114 

320 

384 

365 

T800SH 

W900S 

T440 

T470 

VNM TranStar 

Engine ISLG 320 

ISL G 300 

ISL G 320 ISLG 320 ISL G 320 ISL G 320 

Application 6x4 Tractor  

4x2 Tractor 

4x2 Truck 

6x2 Truck 

Vocational 

Tractor 

Vocational 

Mixer 

Tractor 

Vocational 

Mixer 

 

Tractor Tractor 
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ISX 12G Offered by Leading OEMs in 
Truck and Refuse Applications 

OEM 

Freightliner Peterbilt Kenworth Volvo 

 

Mack Autocar 

Model Cascadia 

Day Cab, 

Sleeper *  

320 

384 

365 

579 * 

567* 

W900S 

T660 

T800 SH 

T680 * 

VNL Pinnacle Xpeditor 

Engine ISX12 G ISX12 G ISX12 G ISX12 G ISX12 G ISX12 G 

Application Tractor  Refuse 

Tractor 

Vocational 

Tractor 

Vocational 

 

Tractor Tractor 

Vocational 

Refuse 
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Urban Commercial Fleets, 
Truck Market in North America 

Market Share of New Class 7 & 8 Natural Gas Trucks 
(NPC with approximate correction from VMT to vehicle units) 

1. Act Research Future of Natural Gas Engines August 2012 
2. NPC Advancing Technology, Reference Case, August 

2012 

3. Frost & Sullivan Strategic Outlook Truck Market 2013 
4. Westport Analysis 



Significant Off Road Opportunities 

RAIL 

MARINE 

1. Morgan Stanley/Parker Bay, Westport analysis 

2. UN Energy Statistics Database 2008 

3. Burlington Northern 2008 Annual Report 

4. Parker Bay Mobile Mining Equipment Database 2012, 

Westport Analysis 

5. Baker Hughes Rotary Rig Count Report, Westport analysis 

6. Diesel Locomotives – Global Market Trends  2011 by SCI Verkehr  GmbH, Westport analysis 

7. Diesel and Gas Turbine Magazine 2011 Marine Propulsion Order Survey, Westport analysis 

8. Zeus Intelligence 

MINING 

EXPLORATION & 
PRODUCTION 

TARGET VEHICLES OPPORTUNITY WORLDWIDE UNITS 

mine haul 
trucks 

2 billion gallons of diesel consumed 
annually by the top 10 mining companies 
operating worldwide1 

19,411 engine 
units4 

(large mining trucks 
>127 ton capacity) 

drill rigs and 
frac pumps 

Land-based rigs represent 500 to 850 
million diesel gallons per year8 

13,890 engine 
units5 

diesel mainline 
freight 

locomotives 

Rail industry consumes 9bn gal of diesel 
fuel annually, half of this in N.A.2 

Fuel represents approximately 23% of 
US railroad operating costs3 

50,594 engine 
units6 

(mainline 
locomotives) 

ferries, 
tugboats, 

PSVs, 
work, and 
crew boats 

Marine industry consumes 13bn gal of 
diesel fuel/year2 

Emissions reduction in sensitive coastal 
and inland waterways are a priority 

25,000 engine 
units7 

(small vessels) 
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Partnership with CAT and EMD to 
Develop HPDI Engines for Mining & Rail 

 Westport and Caterpillar partnership announced  

in June 2012 to develop natural gas off-road 

equipment using Westport technology 

 EMD HPDI locomotives to be commercially 

available starting in 2017 

 CAT mine haul trucks: 797 (400 ton), 795 (320 

ton) and 793 (240 ton) models 

 Retrofit kits and new factory-built units sold and 

serviced through CAT dealerships and EMD 

service network, fully warrantied 

“We have decided to go all-in on gas. We are 

going to invest because we see a global market 

long term. Large engines are going gas. It's not 

debatable; it's our conclusion.”* 

*  Joel Feucht, Caterpillar's director of gas engine strategy for the energy and power systems businesses 

///  14 



» Unique combination of high-substitution and high-

efficiency over full operating envelope provides 

highest fuel cost savings 

» Transient performance identical to diesel trucks 

» Significantly lower GHG emissions than diesel or 

dual-fuel; demonstrated reductions in GHG greater 

than 20% relative to diesel 

» Tier 4 compatible technology with minimal after-

treatment 

///  15 

Why Should Railroads and Mining 
Companies be Interested in HPDI? 



» Price delta of locomotive diesel vs. LNG in rail: $1.48/DGE in 2014 $1.77 in 2040 

» “Relatively large changes in assumptions used to evaluate investments in LNG 

locomotives… would be required to change LNG fuel economics for railroad use from 

favorable to unfavorable.” 

///  16 

U.S. EIA April 2014 Report:  
“Potential for LNG Use as a Railroad Fuel” 

High Rail LNG Case: 

• 100% of locomotives convert to HPDI within 20 years 

• LNG is 95% of freight rail energy consumption by 2040 

Reference Rail LNG Case: 

• LNG locomotives adopted at average annual turnover 

rate of new and rebuilt stock 

• LNG is 35% of freight rail energy consumption by 2040 

Low Rail LNG Case: 

• Locomotives convert to LNG at average rate of 1%/year 

• LNG is 16% of freight rail energy consumption by 2040 

High Rail 

LNG 

Low 

Reference 

Note: EIA - Energy Information Administration, part of Dept. of Energy 



The Transition to a New Locomotive 
Fuel Happened Before 

Steam to Diesel transition took 

just 20 years: 

20 years 

Market Penetration of LNG 
Could be Faster 

 Three common drivers: 
 Economic advantage 
 Environmental benefit 
 Energy security – abundant 

North American supply  

 Only 7 Class I railroads 

 Conversion kits available 

 Less refueling infrastructure 

 Path to Tier 4 for OEMs 

///  17 



Westport is Developing Natural Gas  
Solutions for Rail in Two Ways 

Location 
Technology / 

Product 
Comments 

On-engine 
High Pressure 

Direct Injection 
(HPDI) 

Co-developing HPDI technology with CAT & EMD for 
incorporation into mainline locomotive engines 
(starting with SD70 M-2, 4300 tractive HP) 

Off-engine LNG Tender 
Developing LNG Tender products to work with all 
mainline locomotive OEMs’ natural gas engines (EMD 
and GE, Dual Fuel and HPDI) 

1 

2 

Westport has built advanced test facilities for locomotive 
fuel systems and LNG Tender cryogenic components 

///  18 



» EMD 710 16-cylinder engine 

operating on HPDI in test cell: 

 Full power (4600bhp) has been 

achieved 

 Easily meets US Tier 3 locomotive 

regulations 

 Meeting the fuel efficiency and 

GHG emissions targets 

 Substitution of diesel is > 90% on 

the cycle average 

///  19 

HPDI Locomotive Engine Running at EMD 

EMD 710 HPDI Engine 



» First deliveries underway 

to CN 

» 10,000 gallons LNG 

capacity provides longer 

range than a diesel 

locomotive, reducing the 

need for LNG refuelling 

infrastructure and 

refuelling stops 

» Supports one or two 

locomotives, reducing the 

capital investment 

required to move to LNG 

Westport LNG Tender 

Gas Supply Module 
proprietary cryogenic 

components deliver low 
or high pressure fuel 

LNG Storage Vessel 
Industry standard 

40’ “Cold” LNG tank 

Universal Connection 
Compatible with locomotives 
from leading manufacturers 
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» AAR formed a Natural Gas Fuel Tender - Technical Advisory 

Group  (NGFT-TAG) in January 2013 to create LNG Tender 

standards 

» Regulatory agencies actively involved 

» GE and EMD announced intent to start production of dual fuel 

locomotives in 2015 

» Four of the seven Class I Railroads have announced intent to 

run dual fuel locos and LNG Tender trials in 2014 and 2015 

 BNSF, UP, CN, CSX 

///  21 

Rail Industry Advancing Towards LNG, 
Developments over last 12 months 
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PNWER Region Advancing Towards 
LNG Marine Applications 
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Westport Developing a Marketing 
Alliance with Marine Services 

» Engine technology expertise 

» US operations and supply chain 

» Basic LNG product technology 

» Westport well positioned to support 
marine market  

 Engine OEM relationships 

 Relevant LNG products under 
development 

 System level knowledge and experience 

 Track record of introducing successful 
natural gas products 

 Assembly and test facilities 

 Supply chain relationships 

 

» Significant LNG carrier and LNG 
handling experience 

» Marine LNG vessel design and 
commissioning experience 

» Ship inspection and fleet 
management 

» Class Society knowledge 

» Skilled design resource 

 

 



Project 
A 

Project 
B 

Project 
C 

Training  

and  

Education 

Core Members: 

Research and Development 

Project 
Members: 

stakeholders 

from industry, 
academia 

and 
government 

Incubation, 

Acceleration 

and 

Commerciali-

zation 
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Proposed LNG Technology Centre to 
be Located within PNWER Region 

Leading Fuel 

Provider 

Leading Tank 

Manufacturer 

Technology Advisory 
Board 

• Consortium of industry and academic partners focused on creating 
solutions to technical issues faced by the LNG industry in a faster, more 
efficient and cost-effective way  

• Headquartered in Vancouver 



1. Remedy state taxes of LNG to be on a DGE basis as 18 U.S. states 
have done (only WA has done so within PNWER) 
 Also need a consistent measurement of natural gas across U.S. and Canada that is 

based on a BTU basis (DGE and DLE) and not liquid volume or weight 

2. Provide incentives to offset incremental cost of natural gas 
equipment 
 Need certainty around policies and incentives for defined periods of time  
 Provide non-monetary incentives for NGV owners such as lower registration fees, 

HOV lane access on highways and ports, preferred parking, etc. 

3. Provide weight exemptions on state roads and coordinate with 
neighboring states to create regional corridors 

4. Ensure governments include NGVs on their approved vehicle 
purchase lists – have government agencies buy them and give 
special access to contractors that use them 

5. Ensure government agencies (highway patrol, fire marshals, 
inspection staff) are well informed about NGVs and their 
operations  

25 

Recommendations for Government 
Support within PNWER 



» Large opportunity and strong demand for natural gas in 
transportation and off-road high-horsepower applications driven by 
reduced operating cost and GHG emissions 

» Adoption of Natural Gas within Trucking is progressing 

» CAT/EMD and Westport are engaged in collaborative development 
of HPDI systems for off-road applications 
 Test results are meeting or exceeding goals 
 HPDI is ideally suited to locomotives and mining trucks and offers significant 

economic, performance and emission benefits to the customer 

» Westport is developing and delivering LNG Tenders for North 
American rail industry; expect large scale transformation of rail to 
LNG starting in next several years 

» Government can help support and promote the adoption of NG in 
transportation 

///  26 

Conclusion 



Thank you! 

Brian Dracup 

bdracup@westport.com 

604-718-2536 

 

Tahra Jutt 

tjutt@westport.com 

604-718-6485 
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APPENDIX 
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Stability of Fuel Price Differential is 
Driving Confidence for Conversion 

0.00 

0.50 

1.00 

1.50 

2.00 

2.50 

3.00 

3.50 

4.00 

4.50 

2010 2015 2020 2025 2030 

P
ri

c
e

 o
f 

c
ru

d
e

 o
il
 [

U
.S

. 
$

/b
b

l]
 

Price History of Diesel Fuel & CNG for Vehicles, 

with EIA Projections 

Actual Diesel fuel price  [$/gal] Forecast Diesel fuel price [$/gal] 

Actual CNG fuel price [$/DGE] Forecast CNG fuel price [$/DGE] 
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Urban Commercial Fleets, 
Truck Market in North America 

Market Share of New Class 7 & 8 Natural Gas Trucks 
(NPC with approximate correction from VMT to vehicle units) 

1. Act Research Future of Natural Gas Engines August 2012 
2. NPC Advancing Technology, Reference Case, August 

2012 

3. Frost & Sullivan Strategic Outlook Truck Market 2013 
4. Westport Analysis 30 


