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A SAMPLE OF COMPANIES THAT WILL BE REPRESENTED AT HHP SUMMIT 2013

Agility Fuel Systems

Encana Natural Gas Noble Energy
AGL Resources Ensign United States Drilling Norfolk Southern Corporation
i Alpha Coal West EQT Corporation 0sComp Systems
America’s Natural Gas Alliance BxxonMobil Pioneer Natural Resources Company
¢ American Bureau of Shipping (ABS) Fairbanks Morse Pivotal LNG
i American Power Group Federal-Mogul Corporation Plum Energy
© Anadarko Petroleum Ferus Progress Rail Services
i ANGI Energy Systems Galway Group Progressive Railroading
Apache Corporation Gaseous Fuel Systems Corp. Prometheus Energy
i Arkansas & Missouri Railroad Company GE Transportation Ricardo Strategic Consulting
¢ Australasian Centre for Rail Innovation GFS Rice University
LML Goldman Sachs Rolls-Royce Marine
¢ Baker Hughes Great Lakes Maritime Research Institute Schlumberger
Bay Shipbuilding Company Green Field Energy Services Seneca Resources
¢ BNSF Railway Company GTI-Altronic Shell
i Caterpillar Halliburton Smith Power Products
Certarus Hexagon Lincoln Society of International Natural Gas Tankers
¢ Chart Industries HIPOWER and Terminal Operators (SIGTTO)
Chesapeake Energy Indian Ministry of Railways Society of Naval Architects and Marine
¢ Citigroup Global Commodities Research INOXCVA Engineers (SNAME)
¢ CITRail Interlake Steamship Company Southwest Research Institute
Clean Energy Fuels Kato Engineering Taylor-Wharton
i ComAp LEAM Drilling Systems Teck
CONAM Construction Company Linde North America TOTE
¢ Construction Equipment Magazine LNG America Union Pacific Railroad Company
Cosmodyne Lockheed Martin University of Wisconsin-Madison
i Credit Suisse Man Diesel & Turbo North America UOP, A Honeywell Company
i CSXTransportation MarineLog Waukesha-Pearce Industries
. Cummins Marine Service GmbH Westport
i Det Norske Veritas Mitsubishi Engine North America Worthington Industries

 Hlectro-Motive Diesel

Mitsui & Co.

Xebec Adsorption
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Altronic GTI

American LNG Transportation & Fuels, L
American Power Group

ANGI Energy Systems

Applied Natural Gas Fuels, Inc.
AT&F

AVL

Capstone Turbine Corporation
Castrol Lubricants

Caterpillar

Chart Industries

Chicago Power and Process, Inc.
CHI Engineering

ComAp

Comprehensive Power
Continental Controls

Cryogenic Industries/Cosmodyne
Cryostar

Cryo Systems International
Cummins

DCL International

Diesel & Gas Turbine Publications
Dragon/Applied Cryo Technologies
Dresser-Rand

Encana Natural Gas Inc.
Fairbanks Morse Engine
Federal-Mogul Corporation
Ferus

FEV

FlexGen Power Systems
Flowserve

GDF Suez

GE

GFS Corp

Gladstein, Neandross & Associates
GP Strategies

Green Field Energy Services
Heinzmann GmbH & Co
Hexagon Lincoln

HIPOWER

Hitachi Power Systems Canada Ltd.
Hy-Lok USA

INOXCVA

Interstate McBee

IPD

JC Carter

J-W Power Company

Kato Engineering

The Linde Group

Ludeca, Inc.

MAN Diesel & Turbo

Marine Service GmbH

MicroLNG

Micron Industries Inc.
MIRATECH

Mitsubishi Engine

Monico

OsComp Systems

Perma-Pipe, Inc.

Pivotal LNG

Prometheus Energy

PSB Industries

REV LNG

Ricardo

Rolls-Royce

Schwob Energy Services

Shell

Smith Power Products/GE Jenbacher
Stitt Spark Plug Company
Taylor-Wharton

Thigpen Energy

WesMor Cryogenic Companies
Westport Innovations

Xebec
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Enjoy an up-close look at heavy-duty natural gas-powered engines and equipment on display at HHP Summit.

3512C Engine Generator with Dynamic Regasification Unit ‘
Gas Blending Technology - Caterpillar INOXCVA

i = =
Transport Trailer Orca 6200 Trailer
WesMor Cryogenic Chart Industries

TITAN™ CNG Module QSK50 with Dual-Fuel Technblogy
Hexagon Lincoln Cummins

- o
- | ——

VHP L7044GSI-EPA Natural Gas En—g'ine GE LNG Cryogenic Transport Trailer
Waukesha Applied Cryo Technologies / Dragon Products
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2013 Summit Agenda

MONDAY TUESDAY WEDNESDAY THURSDAY
SEPTEMBER 16, 2013 SEPTEMBER 17,2013 SEPTEMBER 18, 2013 SEPTEMBER 19, 2013
Sessions
Summit Opens i
Pre-Conference E&P and TS SHEW Sessions
Mining Engine Facility Tour Sessions Begin Trade Show
Keynote Luncheon
Keynote Luncheon .
Sessions
Pre-Conference Locomotive y
. < - Sessions X
PM  and Marine Engine Facility Trade Show Program Adjourns

L Trade Show Grand Opening

& Evening Reception Evening Reception

HHP SUMMIT 2013

"Natural Gas for High Horsepower Applications”
McCormick Place Lakeside Center, Chicago, lllinois - September 17-19, 2013

All events take place at Lakeside Center in the East Building of McCormick Place except Monday tours, which depart from the Hyatt
Regency Hotel.

MONDAY, SEPTEMBER 16, 2013

6:30 a.m. Off-Site Tour #1 (6:30 a.m. — 3:30 p.m.) | E&P and MINING | Caterpillar Lafayette Engine Center
Learn More »

12 noon Off-Site Tour #2 (12:00 — 5:30 p.m.) | LOCOMOTIVE and MARINE | Electro-Motive Diesel LaGrange Engine

Facility
Learn More »

TUESDAY, SEPTEMBER 17, 2013
9:00 a.m. Day One Welcome and Opening Remarks

9:15 am. Opening Keynote Address

« Billy Ainsworth, Chief Executive Officer, Caterpillar's Progress Rail Services and Electro-Motive Diesel
Natural Gas Engines: A Current Reality PoF, 02MB | Video Mov, 266.5MB



9:45 am. Plenary Session #1 - Executive Roundtable

"State of the Union. the Growing Use of Natural Gas for Today's HHP Applications”

Sam Thomas, Chairman, President & Chief Executive Officer, Chart Industries

Enabling Growth: Natural Gas for Today’s HHP Applications POF, 0.7MB

Bruce Hodgins, Vice President, Partner Relationships, Westport

Westport's State of the Union PDF, 0 9MB

Eddie Green, General Manager, North American Marine & Stationary LNG Business Development, Shell
Blake Larson, Executive Director of High-Horsepower Engineering, Cummins

Cummins Hedgelog Product Development Process PDF, 1.9MB

Matt Most, Vice President, Commercial Development, Encana Natural Gas, Inc.

11:15am. Coffee Break
11:45a.m. Keynote Luncheon
12:25 p.m. Keynote Introduction
+ Matt Most, Vice President, Commercial Development, Encana Natural Gas, Inc.
12:30 p.m. Keynote Address
» Governor Matt Mead, State of Wyoming
1:00 p.m. Networking Break
1:30 p.m. Plenary Session #2 - Executive Roundtable
"End Users Making the Business Case for Natural Gas HHP"
+ Mark Barker, President, The Interlake Steamship Company
Interlake Steamship LNG Conversions PDF, 1.8MB
+ Kenneth Ferguson, Assistant General Manager and Vice President, Alpha Natural Resources/Alpha Coal
West
Alternative Fuel Profect Business Case for Mine Haul Trucks POF, 0.7MB
+ Darrell ller, Senior Engineer Car Design, Canadian National Railway
CN: Our LNG Journey POF, 1.0MB
+ William Marshall, Vice President Pressure Pumping, Bayou Well Services
315 pm. Breakout Session #1
"Natural Gas Engine Technologies to Power the High Horsepower Industries”
Breakout Session #1: "Natural Gas Engine Technologies to Power the High Horsepower Industries”

Marine Drilling Pressure Pumping Rail Mining
MODERATOR: Steve MODERATOR: Dave MODERATOR: Bryan MODERATOR:Mischa MODERATOR: Jeff House,
Kemp, Chair, Great Lakes ~ Myers, Business Luftglass, Head of Wanek-Libman, Business Development
& Great Rivers Section, Development Manager, Strategic Market & Engineering Editor, Manager, Prometheus
The Society of Naval North America, Hexagon Business Development, Railway Age

Architects & Marine
Engineers

Leif Gross, Product
Definition / New Product
Introduction Manager,
Caterpillar

Marine Power Systems
CMPS: Natural Gas Engine
Technologies POF, 1.4MB

Lincoln

Russell Goss, Project
Manager, New Product
Introduction, Caterpillar
Global Petroleum

OFEM Advancemernits in
Optimizing Natural Gas
Consumption in the
Oilfield poF, 2.0MB

Linde

Diana Hopkins, Product
Definition Manager,
Caterpillar Oil & Gas
Caterpillar Dynamic Gas
Blending.: A Revolution in

Pressure Pumping For,
1.4MB

Martha Lenz, Director,

Engine Systems, Electro-

Motive Diesel
Natural Gas Engine
Technologies for Raif

David Mumford, Senior
Director, Off Road,
Westport,
Perspectives & Lessons

Aaron Biskaps, Marketing
Manager, Large Mining
Trucks, Caterpillar

LNG Mining Truck
Development: More Than
Technology POF, 0.TMB

Bruce Hodgins, Vice
President, Partner
Relationships, Westport
Natural Gas Solutions for

10



Greg Young, Director,
Commercial Marine
Business Development,
Cummins

LNG: High Speed Marine
Engines Options FOF, 1 AME

0Odd Magne Horgen,
General Sales Manager
Merchant/ Naval Engines,
Rolls-Royce Marine AS
Reducing Marine
Emissions poF, 7.1MB

Chuck Griffith, Sales
Manager, Offshore &
Merchant, MAN Diesel &
Turbo North America
Cost-Effective Dual-Fuel
Diesel Mechanical
Solution for Vessel
Conversions POF, 33MB

Edward Hall, Senior
General Manager, GE
Transportation

Fuel Flexibility from GE
Marine Gas Turbine
Engines PDF,0.3MB

5:00 p.m.

Keith Brooks, Vice
President, OEM & GT1 Bi-
Fuel, Altronic—GTI

GTl Bi-Fuel Introduces
New Electronic “AGVS
SmartValve”PDF,1.7M8B

Aaron Trexler, Waukesha
Senior Product Line
Manager, GE Power &
Water, presenting with
Chris Seider, Manager,
Special Projects,
Patterson-UTI Energy

The Rich Burn Combustion
Advantage in Mobile Drill
Rig Power PDF, 42MB

Nick Radean, Sales
Manager, Fairbanks
Morse

Premium Power Solutions
Demand True Dual Fuel
PDF, 1.6MB

sponsored by Chart Industries

Shane Cannon, Dual-Fuel
Market Leader, Cummins
Ccummins Dual Fuel for

FPressure Pumping PDF,
5.1MB

Lyle Jensen, President &
Chief Executive Officer,
American Power Group
APG Turbocharged Natural
Gas Dual-Fuel System:
Initial Results in High-
Pressure Pumping
Applications PoF, 1.3M8

Philip Bruza, Sales
Engineer, ComAp

Bi-Fuel Development and
Integration info the
Electric Power and Oil &
Gas Markets PDF, 1.8MB |
Video a1, 3.5MB

Evening Reception and Networking in the Trade Show Hall,

WEDNESDAY, SEPTEMBER 18, 2013

7:30 am.

8:30 a.m.

Breakfast in the Trade Show Hall

Day Two Welcome

Learned from a
Demonstration Froject
with a Natural Gas
Laecomotive PoF, 2 AMB

Eric Dillen, Dual-Fuel
Engine System Leader, GE
Transportation

DualFuel Locomotive
Development POF, 0.8MB

Mark Kuhn, Principal,
Ricardo Strategic
Consulting

Opportunities &
Challenges Associated
with Natural Gas Adoption
for Locomotive
Applications POF, 1.3MB

“Innovation and Advancements Accelerating the North American HHP Market "

Large Mine Trucks (LMTs)
PDF, 1.2MB

Christopher Pritchard,
High Horse Power,
Natural Gas Product
Manager, Cummins
Cummins Dual-Fuel
Engines for the Mine

Equipment Market PoF,
1.1MB

George Aguilera, Executive
Vice President, Gaseous
Fuel Systems

EVO-MT Retrofit Solutions
for Natural Gas Operation
in Mine Haul Trucks POF,
22.0MB

John Fisher, Business
Development Manager,
Hlectric Power Division
Mining Team, Caterpillar
A Case Study on Using
CAT Distributed Power in

Mining Applications POF,
2.0MB

IS

st Tipessmse Refommmonr

« Joel Feucht, General Manager of Gas and Medium Speed Engines, Caterpillar Inc.

8:45 am.

Opening Address

+ Kenneth Medlock I1l, PhD, Senior Director, Center for Energy Studies, James A Baker Il Institute for

9:15 a.m.

Public Policy, Rice University

The Outlook for Natural Gas: Emerging Fundamentals PDF, 0 8MB

Plenary Session #3

"Developing LNG Production Assets for the North American HHP Market: Timelines, Costs and Other Key
Considerations”

+ Pete Tumminello, Executive Vice President of Wholesale Services, AGL Resources

Leveraging Utility LNG Assets While Developing New LNG Merchant Plants PoF, 1. 7MB
+ Jeff Sipes, Vice President & General Manager, Chart Energy & Chemicals
Using a Modular Design Approach to Scale LNG Production to Meet Growing Equipment NeedsPOF,1.1MB
+ Joseph Pak, Director of Sales and Marketing, Cosmodyne
Nitrogen Expander Cycle for Small-Scale LNG Plants: A Cinderella StoryPoF, 3.4MB| Video Av), 126.9MB
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+ Earl Lawson, Vice President, Energy Solutions, Linde North America

10:45a.m.

12:00 noon

Keynote Luncheon,

Networking Break in the Trade Show Hall

sponsored by America’s Natural Gas Alliance

12:30 p.m.

Keynote Introduction

LNG Supply: The Unigue Perspective of an Operating and Engineering Company POF, 2. 2MB

anga®

« Amy Farrell, Vice President, Market Development, America's Natural Gas Alliance

12:45 p.m.

Keynote Address

The High Horsepower Summit and ANGAPDF, 1.1vB

+ Lorenzo Simonelli, President and Chief Executive Officer, GE Transportation

1:30 p.m.

Breakout Session #2

Engines, Fuel, and Infrastructure: Putting All of the Pieces Together pOF,1.aMB | Video mov, 535 9MB

"Bunkering Tender Cars, and Other Fueling Opportunities to Extend the Virtual Pipeline”

Breakout Session #2: "Bunkering, Tender Cars, and Other Fueling Opportunities to Extend the Virtual Pipeline”

Marine

MODERATOR: John
Snyder, Publisher and
Editor, Marine Log

William Hutchins, Project
Engineer, Shell
Shell's Plans for (NG

Marine Bunkering PoF,
14MB

Per Egil Vedlog, Design
Manager, Ship
Technology, Merchant,
Rolls-Royce Marine AS
Rolls Royce’s Innovative
Self Propelled LNG

Bunkering VesselPor,
25MB

Alexander Harsema-
Mensonides, Sales
Director, Marine Service
GmhbH

LNG Fuel Tank Container:
A New Approach to L NG
Bunkering PoF, 4 AMB

Randy Helland, retired
USCG and Regulatory
Consultant, Great Lakes
Maritime Research
Institute

LNG as a Maritime Fuel on
the Ohio River: A Case
Study and Regulatory
Evaluatfon?PoF,0.5MB

Keith Meyer, Chief
Executive Officer, LNG
America

Leveraging LNG Export

Drilling
MODERATOR: Dave
Schultz, Senior Vice
President, LNG America

Matt Most, Vice President,
Commercial Development,
Encana Natural Gas, Inc.
Encana’s Extensive
Experience and Mobile
Fueling Options to Support
Gas Driven Drill Rigs and

Other Service Operations
PDF,3.0MB

Grant Madison, Product
Manager, LNG Mobile
Equipment, Chart
Industries

LNG Regasification
Equipment for E&P
Operations POF,0.8MB

Kurt Sorschak, President &
Chief Executive Officer,
Xebec Adsorption

Field Gas Purification for
Diesel Displacement and

Pipeline Injection PoF
2.0MB

Dave Myers, Business
Development Manager,
North America, Hexagon
Lincoln

State-ofthe-Art CNG Tube
Trailers for Drill Rigs and
Other Remote Operations
PDF,3.7MB

Nathan Ough, Vice
President, Certarus

Pressure Pumping

MODERATOR: Ken
MacQuarrie, Development
Manager, WSD, Parkland
Fuel Corporation

Jed Tallman, Manager,
Market Development,
Ferus Natural Gas Fuels
Leveraging Leading
Cryogenic Logistics
Experience and Expertise
to Supply LNG for
Pressure Pumping
Services POF, 22MB

Pedro Santos, Chief
Executive Officer,
0OsComp Systems
CNG Fuel Supply for
Pressure Pumping: An

Innovative Case Study POF,

1.6MB

Randy Hull, Director of
Business Development,
Prometheus Energy
Selecting the Optimum
Mode of Natural Gas
Supply for Drilling & Frac
Operations PDF, 1.6MB

Earl Lawson, Vice
President, Energy
Solutions, Linde North
America

LNG for Pressure
Pumping: Transforming
from Early-Stage to
Commercially Sustainable
Solutions POF, 1 8MB

Rail
MODERATOR: Erik
Montague, Business

Development Advisor,
Shell

Michael Iden, General
Director Car & Locomotive
Engineering, Union Pacific
Railroad and Chair of the
Association of American
Railroads Natural Gas
Fuel Tender Technical
Advisory Group

Update on AAR's Fuel

Tender Standards prs,
105.8MB

Brian Dracup, Senior
Director, LNG Rail and
Tender Program
Development, Westport
LNG Tender Car Design
and Approach for
Locomotive Fuel Supply
PDF, 1.7MB

Scott Nason, Business
Development Manager,
LNG Rail Applications,
Chart Industries

Chart's Experience.
Expertise, and Approach in

Building LNG Tender Cars
PDF, 4.3MB

Mining
MODERATOR: Peter Scott,
President & Chief
Executive Officer, Scott
Pump Service
The Last Mile PDrF, 2.0MB

Brian Bostrom, Senior
Engineering Manager,
LNG, Chart Industries

Mine Car Fuel Systems
PDF, 0.9MB

Scott Hartman, PhD, LNG
Technology Lead, North
America, Shell
Challenges of Mine Haul

Vehicle Refueling porF,
1.4MB

David Barr, Vice President
& General Manager LNG,
Taylor-

Wharton Cryogenics

LNG Storage and Fueling
Infrastructure for Mine
Haul and Other HHP
Applications LNk

Ujjwal Kumar, General
Manager, Unconventional
Solutions, GE Qil & Gas
Micro LNG Supply to
Support Mining and Other

HHP Applications poF,
1.5MB

12



Terminals for Domestic
LNG Marine Supply in the
Gulf CoastPDF, 1.5MB

3:30 p.m.

CNG: An Alternative and
Cost-Effective Approach
for Supplying Natural Gas
to Drilf Rigs PDF, 1.9M8

Plenary Session #4

"Best Practices for Personnel Safety and Cryogenic Fuel Management in Today's HHP Sectors”

5:00 p.m.

Erik Neandross, Chief Executive Officer, Gladstein, Neandross & Associates
Live Demonstration of LNG Physics
Rick Boudiette, Technical Technical Adviser, The Society of International Natural Gas Tankers and

Terminal Operators

The Safety Record of LNG Shipping and the Launch of the Society of Gas as a Marine Fuel POF, 4.0MB

Tom Drube, Director of Engineering, Chart Industries
Cryogenic Heat Management: Innovations and Lessons Learned from Argon Industry and Application to

the HHP LNG SectorPDF,1 8MB | Videowmv, 4.9MB
Chad Porter, Chief Operating Officer, Ferus
Key Elements of a Robust HSE Program for Natural Gas-Fueled HHP Applications PoF, 1.3vB

sponsored by GE

THURSDAY, SEPTEMBER 19, 2013

7:30 a.m.

8:30 a.m.

Breakfast in the Trade Show Hall

Breakout Session #3

Evening Reception and Networking in the Trade Show Hall,

Lo

"End-User Case Studies: A Closer Look at Today's Leading HHF Projects for the Marine, Drilling, Pressure
Pumping, Rail and Mining Sectors”

Breakout Session #3: "End-User Case Studies: A Closer Look at Today's Leading HHP Projects for the Marine, Drilling,
Pressure Pumping, Rail and Mining Sectors”

Marine

MODERATOR: Carol
Wolosz, Executive
Director, Great Lakes
Maritime Research
Institute

Great Lakes Dawn JPG,
2.0MB

Paul Blomerus, PhD,
Senior Director, High
Horsepower, Westport
Innovative Solutions for
Tug Boats POF, 1.7MB

Jan Hagen Andersen,
Principal Engineer, Det
Norske Veritas

LNG for Commercial
Marine Applications:
Norwegian End-User Case
Studlies PDF,3.3MB

Roy Bleiberg, Director of
Engineering, ABS
Americas Case Studies
Showcasing Risk

Drilling
MODERATOR: Keith Hall,
Director of Engineering &
Product Development,
Wesmor Cryogenic
Manufacturing

Rising Above the RestFOF,
2.8MB

William Copeland, Drilling
Engineer, EQT Corporation
EQT's Extensive Testing,
Demonstration, and Use of
Natural Gas to Power its

Drilling Operations FOF,
2. 4MB

Brian Murphy, Engineering
Manager, Ensign United
States Drilling

Natural Gas Fuel:
Opportunities and
Economics on Modern Drill
Rigs PDF, 5.7MB

Curtis Rueter, Manager,
LNG/CNG Development,
MNoble Energy

Pressure Pumping

MODERATOR: Stewart
Wilson, Vice President,
Commercial Development,
Ferus Natural Gas Fuels

Matthew Hackworth,
Business Specialist, EQT
Corporation

EQT's Extensive Testing,
Demonstration, and Use of
Natural Gas to Power its
Pressure Pumping
Operations POF, 1.4M8

Adam Marks, Equipment
Design Team Manager,
Halliburton

Halliburton's Use of
Natural Gas for Pressure
Pumping Operations PoF,
4.8MB

Sean Parker, Project
Manager, Bi-Fuel
Technologies, Baker
Hughes

Baker Hughes' Use of

Rail
MODERATOR: Sean
Turner, Chief Operating
Officer, Gladstein,
Neandross & Associates

Dale Lewis, Director of
Strategic Analysis, CSX
Corporation

Perspectives on Natural
Gas for Locomotives from
a Class I Raiflroad POF,
2.5MB

Michael Iden, General
Director Car & Locomotive
Engineering, Union Pacific
Railroad and Chair of the
Association of American
Railroads Natural Gas
Fuel Tender Technical
Advisory Group

UP's Consideration of LNG
for Locomotives POF, 1.8MB

Darrell ller, Senior
Engineer Car Design,
Canadian National

Mining
MODERATOR: Jon
Leonard, Senior Vice
President, Gladstein,
Neandross & Associates

Bill Caffee, Mining
Industry Consultant
Power Generation:
Experiences of a Former
Newmont Mining
Comparation Energy

Solutions ManagerPor,
3.1M8

David Moses, Manager,
Mine Support, Albian
Sands, Shell

Roeadmap for Moving to
LNG-Powered Mining
Equipment

Kenneth Ferguson,
Assistant General
Manager and Vice
President, Alpha Natural
Resources/Alpha Coal
West
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Assessments for Gas-
Fueled ShipsPOF, 3.6MB

John Hatley, Americas
Vice President Ship
Power, Wartsila North
America

Marine Business Case
Examples for LNG Fuel
PDF, 5.0MB

10:15 a.m.

11:00 a.m.

Noble Energy’'s Recent
Experience with Dedicated
and Dual Fuel Systems for
Drifling and Pressure
Pumping PDF,0.9MB

Mark Bruchman, General
Manager of Operations,
Apache Corporation

An Overview of One of
North America’s Leading
E&P Companies Using
Natural Gas to Power Its
Operations POF, 4.1MB

Plenary Session #5

Natural Gas for Pressure Railway
Pumping Operations PoF, CN: LNG Locomotive
1.7MB Initiatives POF, 2.2MB

Chris Combs, Director,
Fracturing Technology,
Green Field Energy
Services

Fracturing with 100%
Natural GasPDF,1.7MB

Troy Huey, Wellsite
Delivery Technology
Manager, Schlumberger
Technology and Value
Drivers for Today''s Frac
PumpPDF, 3.5MB

Networking Break in the Trade Show Hall

“Wall Street's Perspective on the Emerging HHP Market”

Alpha Coal's Alternative
Fuel (LNG) Mine Haul
Project PDF, 2.3MB

Steve Forbush, Diesel
Equipment Specialist,
Arch Western Bituminous
Coal

Arch Westem Bituminous
Coal's Perspective on
Natural Gas

MODERATOR: Matt Most, Vice President, Commercial Development, Encana Natural Gas, Inc.

+ Jim Wicklund, Managing Director—Energy Research, Credit Suisse
Show Me the Money! PDF, 0.8MB

+ Alina Dumitrasc, Manager, Galway Group/Galway Energy Advisors
Global LNG Markets: Opportunities and Challenges to L NG Marine Bunkering POF, 0.3MB

+ Matt Simon, Portfolio Manager, Citadel LLC

12:30 p.m.

Closing Remarks

*Indicates speaker has been invited.
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7 Caterpillar~ Chart Industries Cummins: Encana Natural GasGE Transportation
Pivotal LNG~ Shell~ Westport# fig 75 $2> > r212 & 2 g Aphd 2 %5 £ S0 5
AATHMIEE ATA S BE €5 53~ € [ 4& ¢ & (Plenary SeSS|onExecutlve
Roundtable )~ 3 34 & ¢ % (Breakout Session ™ %2 € 3-& 7 ~ B &
WAL B E 2 SR T
(=) = §FERL 6
- 3~ ¢ (7R Fl& €3k ¢ 135 State of the Union: the Growing Use of
Natural Gas for Today's HHP Applications
i - &P > FREP BB OHIP B 25 o JI* X R F G B
o R kL edp B S ﬁw}\-‘l-x-xi‘a%coﬂs\’t e ArenE <t FfeirmH g A o ¥
SR T T3S I AR BATOE R H R E c AR - 5 R
BAT X S HCAING «E’/r'éj KT HWE - B2 P J’Ls]z, W Bk cnip
P EC RN FELENE LA OHP X AF P FREPFFR AT R
: }_ﬁéﬂﬂ?ﬁkm@ FEERA R I AR A E R v FEBFEP FALD
: Fo— B AmR-kIph R FHIP < X5 7 5
FoF g EEBRFLERTF Sl A o FREFENS A LW
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® 317 A Sam Thomas, Chairman, President & Chief Executive Officer,

I

>.L
sl

*
®

<= ! t,j\
R

Chart Industries -
® 7:#i %7 ! Enabling Growth: Natural Gas for Today’ s HHP
Applications °
TARFRE: RAARYHIP ¥ > 4o T B o BB LNG Y& ~ X RF 8
v ING ek 0 2 LNG R 1t g2 2 AAR G E Y - » L5 KRG E
R it R ARG A Ehh o
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LNG Liquefaction & Infrastructure

® 317 A Bruce Hodgins, Vice President, Partner Relationships,
Westport »

® wia i - Westport's State of the Union °

Westport #1453t 1995 & > — 8 B33t 2 Ry Pl 3 2 B8 75 o
FECRTAREARE S G MR RF T ING/ ONG 5y ~ w0tk sofebyif -
F & (cryogenic pumps) > M2 L 7§ v e A k3l Fenpr s e L5 7
P FRAAZ A o A RN F L PRSI F L AR RE -
Westport “u 4 1% H HAFESARR L =4 R * 3 3> 40T [ o

» Through its market focus and
position, Westport has moved
from proof of concept to capture
the global emergence of
natural gas vehicles
through a broad range of
transport applications.
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® 313 A Blake Larson, Executive Director of High-Horsepower

Engineering, Cummins

® w1 %% : Cummins Hedgehog Product Development Process -

. Nz @ s AL e Y & .
Cummins % £ BB 2 ~ i RFCE ~ oy o Bzt

¢ 518 o Cummins #% The HedgeHog Principle (4=~ B))H % Hedgehog % 7| A&

v,,,‘;”—;;;,;';;f : The HedgeHog Principle

What You Are
Deeply
PASSIONATE
ABOUT

What You | ~ What Drive
CAN BE THE Your
BESTIN THE | ECONOMIC

WORLD At ENGINE

RS F AP RE 2
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o

Hedgehog Program i & p %

° &ié{r%?ﬁs?él?]‘if'li"— SIEF o R A I E > dasl e T
FeX RF HIFE A KF G F RPN

® VIi2- V16~ V20 7 i

® HAFRRMIFEIH 1 Er - FE5000HP; T4 BT
- %E 4.5 MWe; = AF51# >0 >4 Me

® & AR BT

Cummins & F 2 %< $jkr > 4o

gﬁa

Fuel Systems

¥ Combustion

Turbo
Technologies

Transmission
& Alternator

Emission Solutions

Energy Recovery
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Cummins &7 2500 &+ £ = L ABE > 2 40 A H FIHE FOo TV
MEE Aot a0 BERAP 0 BB 22l SixSigma 1 KK IIEFE
o £ T Bl ST e

DFMEA
All Potential Failure Modes

Analysis Test
Validation tasks | Validation tasks
by failure mode | by failure mode

Component Durability
TECH PROFILE and Performance Validation
All Counter-Measures

Cummins B 4 &7 F g Fl4e™ Bl S0 515 ~ X AR5 518 2 @5l & k) o

1201 | ——
a5L '
oL e \
78L ———
——
6OL E=———" ‘
=
[ ]
50L ]
=S ————— ‘
ast I E——— \
|
ok ]
0L = .
-E 28L = i Diesel
g 23L ]
D e — B Natural Gas
5 fl—
RORERLS B Dual Fuel
% 141 [ |
= 1AL ]
D 1zL A
1L -
oL .F
8.3L -
6L =
590L ..
450 |
3.9L 1 | |
ssL | M Mqre to come in 2014
EX | \ |

4200 -

200
400
800
BOO

1000

1200

1400

1600

1800

§REEEEEER GBS

588 5 9§88 Qﬁi
Horsepower 8
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-8~ ¢ R Fl& €3k 0 14 5 End Users Making the Business Case for
Natural Gas HHP

L3R i ok 2ol i FAZEEF A 100 F ~ 0 X ZRg Pl 4,00 #
~/MMBtu > 1 % io @ £ #-MIFI]A KPIEH 0 £33 T 1 F ’«Hi’* S E g g o
BinkB (TE R Y 2 K MPFR X KRG o ¢ F3F 5 A\ 2T F L
oL AT PEFERaRF S R F P T g ITL AR o R R
ﬁﬁﬁ%%ﬁi%%’ﬁ%a?ﬁﬁ%@&l%” B EE G hE 2RE

$:%%gm@@%gﬁj4aw€&’$£§E%9ﬂ341$%w@

4T

v

® 5l= A Mark Barker, President, The Interlake Steamship Company

® w1 % ! Interlake Steamship LNG Conversions °

Interlake Steamship = & * 1913 #zxp 2 » 1987 £ = S F 4 & » &
TR B B 53 4 - Interlake Steamship 2 7 & MA@ J jRdecht 7
7 -4k # (Taconite) ~ % ~ 7 ~ #b » F 4=0 4 {7 21,000 = 68,000 #f - =
£ PE 2+ G h oo 68,000 RETR K9 - B < M 8 4~5 % > 68,000 #F
G R TR RBER R T4 g g

Interlake Steamship = @ 4pFE3t 5 940p # f 4y > # [ 5% £ 6,000
Wl B G P 2 dpdn s SRR PR K 40T R

Interlake’s Vessels
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Cargo Movements throughout the Great Lakes

GRreaT LAKES SHIPPING

Mining  Shipping

»
»
»

p—— Iron ore

- Coal

<—  Limestone

~—  Grain
Steel center

Manufacturing center




Interlake Steamship = # #-£2 Shell 0113 RING %42 &= &7 )~Toromont
(MAK/Caterpillar) (K & &7 % 22 )"MSServices (it X R F & 3 )»
Talyor-Warton (LNG &% & /&7 ) ~ Bay Engineering, Inc. (4;4asgrgr 2tip i
TARF AR FE ) F P 4177 Barker 5.2 Paul R Tregurtha 5L+ 404y

g2 e K1 AR 0 3% F AR MadeT & o

Principal Characteristics

Barker/Miner Paul R Tregurtha _New .
Configurations
Vessel Dimensions 1,004’ x 105’ 1,013.5' x 108’ No Change
Main Engines OxPielsticks PC2.2 2x6M 43C - PRT 2x6M 46DF
Main Engine HP 2 x 8,000 BHP 2 x 8,046 BHP 2x 7,241 BHP
Fuel Type IFO 280 IFO 280 LNG/#2 Diesel
bl SElslElids 4X399/4xC32 4x399 No Change
(Caterpillar)
LNG Tanks 4x 200m3
(working volume)
Heating Boilers _ . 2 - IFO280 :
A= Dles] 2 — Waste Heat Boilers 2D
Gearbox 2xFalk 2xFalk No Change
Fresls 2xBird Johnson CP 2xBird Johnson CP No Change

® 313 A Kenneth Ferguson, Assistant General Manager and Vice
President, Alpha Natural Resources/Alpha Coal West
® w1 A1 Alternative Fuel Project Business Case for Mine Haul
Trucks °
Ferguson /i R FHF AR IFRY B3 BEE % > (SAFTEY) ~ 18
#» (LOGISTICS) ~ % & (VALUE) -
% > 1T ¥ R v (Operator Acceptance ) ~ iz 38 2u¥ (Maintenance
Acceptance) ~ £ ¥ #1#:%¥ (Regulatory Acceptance) ~ 3" (Training)
fs ¥4 T LNG %44 =% (LNG Fuel Supply ) ~ LNG %4 # % (LNG Fuel Storage )
LNG %454l 22 9 3 4o 4 3+ 8L (LNG & Diesel Fueling Location)~ & 1 75 &% &k %
(On-Board System Storage)
& ;e 45 (Re-Fueling Sequencing) ~ ## (TechnologyBottom
Line) ~ i = A g &4 & & (LNG & Diesel Cost) ~ g & & 4 (Bottom Line)
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® 317 A Darrell Iler, Senior Engineer Car Design, Canadian
National Railway

® 7:#i %% ! CN: Our LNG Journey °

2012 # 4o £+ B RdBE (ON) 184 sui dicdy

£ 20,100 2 ~ 23,400 # 1 ~ 1820 d@k i - 4 42
(diesel-electric locomotives)~ #7% 67,000 & & A ~ 23,400 # f = ~ 1825
jme b -7 4 2 (diesel-electric locomotives) ~ #73 67,000 &2 fa ~ & &
¥ 18 5,100,000 & i ~ & & 18 3840 BeF-F 2 - BF FHIIRE A~ F E
AR2/3 N E I l/3 RER 2013 F 40 F B 420 BE oo e £ 1 K RSE
B NG 2§52 & Fade™ B

HQ Operations

4B\

Our LNG Journey
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FZ L ¢ TRl & €3k 145 Developing LNG Production Assets for the

North American HHP Market: Timelines, Costs andédtkey Considerations
&gﬁE#LNG%ﬁﬁme%%%%@%’@ﬁﬁﬁﬁﬁﬁﬂww%ﬂ
FoaATREF NI RF L SRR P FR ADF Ko gt & € RIF) A LNG>
KAE A AR LNG o 5 (exportterminalg =¥ fritend # LNG I RiE 78
OGO RELENBEFEBERS K4 NG 1 B R DM TR 0 T
FHBEFRfr A X RF e 4 K58 JOBFHFV iy £ F2 5 3 LNG
1 kb enhf 4t E 8 o
FEHAEERRLERT 43T A 0 R FEINSGIZ A2 4FL
_&[—-'L‘
® 317 A Pete Tumminello, Executive Vice President of Wholesale
Services, AGL Resources
® w:#i % Leveraging Utility LNG Assets While Developing New LNG
Merchant Plants °
AGL Resources(AGLR) i 3% =3t Iy # fF = i JRPRIA% o @ » AGLR
BBt T RieT F

| NICOR GAS
Naperville, IL ELIZABETHTOWN GAS
é LEGEND SERVING CUSTOMERS SINCE 1954 Berkeley Heights, NJ
G - #OF CUSTOMERS 2,188,000 SERVING CUSTOMERS SINCE 1855
* " Gorporate “Eﬂﬂquaﬂﬂs MILES OF PIPE 34,000 #OF CUSTOMERS 274,000
/ Distribution Operati UNDERGROUND STORAGE 150 Bcf MILES OF PIPE 3,000
/ @) Disrouten perations wwnicorgas.com wwelizabethtowngas.com
Natural Gas Util [
)/( O et Gan iy ELKTON GAS
Storage Facili Elkton, MD
) O iy SERVING CUSTOMERS SINCE 1863
) @) Customer Care Center #OF CUSTOMERS 6,000
4 MILES OF PIPE 95
( @ Retail Operations www.elktongas.com
( o A | Wholesale Services : —— _—
A " " VIRGINIA NATURAL GAS
(@) Midstream Operations Virginia Beach, VA
oo SERVING CUSTOMERS SINCE 1850
ALY g G St #OF CUSTOMERS 275,000
) MILES OF PIPE 5,400
¢ PEAKING CAPACITY .75 Bef
www.virginianaturalgas.com
L CHATTANOOGA GAS

Chattanooga, TN
SERVING CUSTOMERS SINCE 1890
# OF CUSTOMERS 62,000

MILES OF PIPE 1,500

PEAKING CAPACITY 1.2 Bef
www.chattanoogagas.com

ATLANTA GAS LIGHT
Atlanta, GA
SERVING CUSTOMERS SINCE 1856
# OF CUSTOMERS 1,544,000
- \ MILES OF PIPE 32,000
‘ \ PEAKING CAPACITY 6.1 Bef
www.atlantagaslight.com

0
“)1\ FLORIDA cnv GAS

J Hialeah
SERVING DUSYDMEHS SINCE 1946
# OF CUSTOMERS 103,000
JEFFERSON ISLAND STORAGE & HUB WILES OF PIPE 3,300
Erath, LA/ www.floridacitygas.com
SERVING CUSTOMERS SINCE 1995
CAPACITY 2 caverns, 7.5 Bef total
GOLDEN TRIANGLE STORAGE A °
Beaumont, TX SEQUENT ENERGY MANAGEMENT SOUTHSTAR ENERGY SERVICES ——
SERVING CUSTOMERS SINCE Houston, TX Atlanta, GA
2010 (Cavern 1), 2012 (Cavern 2) SERVING CUSTOMERS SINCE 2001 SERVING CUSTOMERS SINCE 1998 CA = =

CAPACITY 2 caverns, 6 Bef each www.sequentenergy.com www.southstarenergy.com

=

TROPICAL SHIPPING
Riviera Beach, FL

CENTRAL VALLEY GAS STORAGE NICOR ENERCHANGE NICOR NATIONAL
Colusa County, CA Naperville, IL Naperville, IL

SERVICE PLANNED FOR 2012 SERVING CUSTOMERS SINCE 1998 SERVING CUSTOMERS SINCE 1992 SERVING CUSTOMERS SINCE 1963

capaciTY 11 Bef planned www.nicorenerchange.com www.nicornational.com www.tropical.com

Pivotal LNGEZ_AGLR f BT 2 F 2 @i di 0% @ £ 5 & A2x g (LNG
f#4> % - Pivotal LNG{- AGL Resources! = #3 ¥ ¢ &1 % i fofodl &% i

7/
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RRF TR E G e A R R R A W R R
P >, —r >
[ ° %

He % & % 5400004 4 LNG ¢h2 it 4 > ZERRT X K5 b4 2 AR
BEL EREP FH NG § Rz 22 4 %4 NG &% 5 4
AAR RIFHPREGEBMES EH EEING R CL R AR AL L ER
LNG ehgeFl » 3220 @ g B EAZZ A RARFHeT B

Pivotal LNG
Fleet Evolution
for LNG Sales

Accessto
Utility Peaker
for third
Party Sales

Purchased and
Upgraded
Trussville LNG

TANKER LOADING
FACILITY

me we w GAS TO HEAT EXCHANGER
e wem w NG STORAGE TANK
- LNG TO TANKER LOADING

|
; HEAT .
EXCHANGER
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Pivotal LNG
Fleet Evolution
for LNG Sales

AGLC Peaking
Capacity now
Available for

third party
sales

27



EXPANDING LNG REACH

Gas Distribution
Service Territory

N\

Retail Energy

AGL RGSOUI'CGSM g B -7 = < 4 Market Presence

Gas Storage
(Non-Utility)

Wholesale Energy
Headquarters

Gas Distribution
Headquarters

Corporate
Headquarters

LNG Production
Facilities
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® 313 A Jeff Sipes, Vice President & General Manager, Chart Energy
& Chemicals
® wa 47 : Using a Modular Design Approach to Scale LNG Production
to Meet Growing Equipment Needs °
Chart Industries €.% & 1 #2142 M B &K % (cryogenic equipment ) #%f
EERP MY I EF L P FED B 0 P EReT 23 &
s P 94800 PR FR 2 RS- X PR ARE- XA K
& ST Rc iR B
Chart 45 ¢ 5 acde /% B LNG % Edd — R i > foi > B frdc ¥ * k-
REZIRIE (S TR ) » EPRESERAING R 22 5 alfsk 0 RaE
WEE R X > NG PR R o

Liquefaction Distribution Storage LNG Fueling

E] °
Chart Standard LNG Plant Design

{- C100N
100k |

¥ Nitrogen Cycle z
GPD 2 v' Example: Noble Energy M
4_% *  Rapid Deployment
R = Reliable
= Cost Efficient
{ - C250IMR *  Modular Design
‘ v" Mixed Refrigerant
é v Chart IPSMR® Technology
C450IMR

450k Y v Mixed Refrigerant
e:sl ¥ Chart IPSMR® Technology
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Fr g g TR Fl& €3k ¢ 13 5 Best Practices for Personnel Safety and
Cryogenic Fuel Management in Today’s HHP Sectors

Frdgt g AR RL R 4503 4 o R EFENRS IS A2 4FE L F
B L)

® 512 4 Tom Drube, Director of Engineering, Chart Indusrie

® 7:ii %7 :Cryogenic Heat Management: Innovations and Leskeamed

from Argon Industry and Application to the HHP LN&&ctor-

it R E (LNG) #4137 a4z MOF & & (cryogenic system it
¥R ’ﬁ‘{;%’)ﬁ-%@/\ﬁ’ LNG@* FHGRE G BE R PR - LA
*ING #7F & el 3 B PP o 27 LNG £ F > 7 kR i X f*s;.
PR EL G AP Ly FERREDTE o B LING A E
b iiESE %~Jﬁ*%ﬁﬁ%ﬁmdiﬁ@%h¢iNGﬂm$ﬁ(%$@)i
) qum)*dif@i’g@i » B R e cBOGHEE B w 2 kT » B E T iE
AP (i B e FEG AR LNG #77 & 0 § P> B AATFPIRER 2
LNG fx> & * EIJ'u BBl FFALE S DEERMGEXRS N E
(Economizep » & F]+ % ch&R £ 0| ¥ $#dsx (Thermo-Siphon ~ s & & ek 2+
&Rﬁﬁﬁﬁ%?i:ﬁ—#iéﬁiﬁﬁ’E%ﬁ%iﬁﬂﬁﬁiﬁo

F o3 R F RV GIORGEZIERZERSB B4 B

Cryogen Temperatures

75.00
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85.00
-90.00
-95.00

-100.00 —

-105.00 =

-110.00 —

~115.00 L

-120.00

~125.00 |

-130.00 L

-135.00

m—CH4 [C]
| L || e—
-140.00 r// = 2; [?
I
-145.00 // i AR [[ c]1
-150.00 yd ‘ a— ———
-155.00 =
-160.00 = =
|
-165.00 ‘ —
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-175.00 +—4£ -
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-185.00 4
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AR AR KRdeT £

Through Insulation M

Through structural
elements in the tank

Through directly
submerged m

structures (pumps)

From motion of the
tank

From Piping boil D0909000,
back (and vent back) 9“‘ ‘6‘6

Design of the Equipment

From Pumps

Use of the Equipment (transient)

' N 20 W 2 o
JUJ el NP3 s A % -
LAz 42 MR Ry ,él“}?. ELIAR SR )
2500
Ny /
2000
()
e
Y
(o]
»n
5
1500
[a) .
T e==req'd heat W-D
-
© ——Fixed Heat W-D
; Less heat than we need:
Pressure will stabilize and drop Var Heat W-D
1000 e==Total Heat W-D
500
/
More heat than we need{~
Pressure will rise /
0 T T T T T 1
0 2000 4000 6000 8000 10000 12000

Gallons per Day withdrawn
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¥I ¥ € FRF& ¢& - L4 5 Show Me the Money: Wall Street’s
Perspective on the Emerging HHP Market
FIF A EEHRIEERT 4507 X o FRFENL T A2 L F

Ho7F
® 51 4 Jim Wicklund, Managing Director—Energy Researcledir
Suisse
® w4 @ Show Me the Money!
£ RIFEP O f ;f_:fff ki ?Fﬁa FiE@g*r 60# » £+ ﬁ4 FEP R R ,”Léff
4 & 3 A M>$4.50/mefr &4 5;;" (associated gags A " H_ 4 7 > g ooh
BRFOH v RN Rl D A BR e A RRY T RS
—f}]’# T AR LA —:ﬁr‘f’llﬁg’»lﬂ\g\:ﬂl?‘p}——é%ﬁ"
AP EF AR ARG ORTERY L2848 HiEe FE o L
~ B R TARE o LNG 23 ot ke T 4
LNG is $3/gallon less expensive than diesel...
S/Gallon
Diesel
S/MMBTU  Equivalent
Natural Gas (wellhead) S 450 S 0.58
+ Pipeline & Delivery Costs S 250 S 0.32
+ Liquifaction, Infrastructure, margin + tax S 135 S 0.18
Total Natural Gas Fuel Costs S 835 S 1.08
Current Retail Diesel Costs S 4.08
LNG discount to Diesel - % -(73%)
LNG discount - $/gallon S (3.00)
And Natural Gas is relatively cleaner as a fuel...
Emission Reductions:
Carbone monoxide (CO) by 70%-90%
Non-methane organic gas (NMOG) by 50%-75%
Nitorigen oxides (Nox)by 75%-95%
Carbon dioxide (CO2) by 20%-30%
(soure: NGVA, note: Emmission reductions relative to in-use vehicle)
£FF B 128w RF 2 5 2020% £ & 2096 ¢ 4]+ B fo 3396
- \5? Bw Rt @ 32008 fe KT /S o PR T RSk T i 290
Fim< A5 02 0§ 2 WP w649 “r11 £ F 2020 ey 2 . AT e &
koMBE o 2R WA gR o 2RI B R TRF > A FRAP ST AAK
Yk R o~ i * 5l ?mf’“’?#’:—ﬁ’ R gtﬁaw:’# X Ry ’i%'m’j» A% o
M= x4 R 2 (Oilfield Serwces) a2 rHEIREMRY L H4

BE A 3% > F 100%7# P LNG » 322 P4 7 it &4 294 % ~ > 1
B EFRBE > REEI - BH AP R ELRE DS > BT
L2 & “Real Money o



(=)~
% - ¥4 2 ¢k(Marine) : i 3% 5 Natural Gas Engine Technologies to Power

the High Horsepower Industries

FoFAEERG Al A o FRFEINL T AL F AT

® 513 4 Greg Young, Director, Commercial Marine Businesy&eapment,

Cummins

® w47 ! LNG: High Speed Marine Engines Options

FTEBRBEE ~ R R SF0LE > Cumminss 7B g i B R ZEa B
Be® chx REIEF b F o B W EE S B AE TG B i
TR G frdpda s & o Cummins2 P30 5 A#H K3 ¥z § o M 4 X G I
FRRF e - g > H P ING B Ap 51 EF I ST AR PR 154 L
12 & > Cumminss @ #-ig # ,,ﬁ%? A R F o s EF BT iy R
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Variable High Speed DF LNG Engine
Example

= Owners and operators considerations -

— Typical VHS Engine application — US Push Boat
— Assumptions

+ 20% CAPEX vessel premium — projected

+ Zero OPEX increase — may see a slight increase

* Zero funding support — regional/country factor

* Infrastructure amortised in fuel price - optional

* 4,500 hours per year - average

30% fuel price differential/saving — projected

* Fuel consumption (twin engine) 60 gallons/hour

— Payback between 5 and 7 years
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% = ¥4 2 ¢ k(Marine) : i 3% 5 Bunkering, Tender Cars, and Other Fueling
Opportunities to Extend the Virtual Pipeline
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LNG Fuel Tank Container:A New Approach to LNG

Marine Emission Regulations
In force Regulation Description Authority | Area Vessels
1 Jan 2010 2005/33/EC Fuel Sulphur content < 0.1% EU EU All
in EU ports & waterways
1 Jul 2010 IMO Annex VI | Fuel Sulphur content < 1.0% IMO SECA' All
in SECAs
1 Jan 2011 IMO Annex VI | NO, emissions reduced to IMO Global | Newbuildings
Tier Il limits, approx. 20%
below Tier | limits
1 Jan 2012 IMO Annex VI | Fuel Sulphur content < 3.5% IMO Global All
1Jan 2015 IMO Annex VI | Fuel Sulphur content < 0.1% IMO SECA All
in SECAs
1 Jan 2016 IMO Annex VI | NO, emissions reduced to IMO ECA?2 | Newbuildings
Tier lll limits, approx. 75%
below Tier I limits
1 Jan 2020 3 IMO Annex VI | Fuel Sulphur content < 0.5% IMO Global All
T — SECA is Sulphur Emission Control Area
2— ECA is Emission Control Area
* — Subject to a technical review to be concluded 2013 this date could be delayed
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>3k ECA Zones

New ECA?

ECA
§ ECA New ECA?
ECA New ECA?
% ©New ECA?
New ECA?
New ECA?
i Existing

Possible future ECA

Source : DNV, Hamburg
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LNG £ 8 e § %/

™ \§ Source: Gasnor
1hy

GASNGR

Eidesvik OSV in Norway

40+ ISO LNG &4 (containep

Specifications

m Dimensions: )
" oLxBxH: 40x8x85ft II ‘
| m Weights:

+ Empty 29,255 Ib I
" +Payload  33,1351b |
e « Max. weight 67,240 Ib L ;
m Materials: ’ =
oInnertank  Steel 1.4301 ‘ ‘

« Outer tank Steel 1.4301

« Frame Carbon steel
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LNG #£4g (containep } z_:ifi 4% &f
Quick coupling for
safety valve vent

Pressure gauges

Quick coupling for liquid

Quick coupling for vapour

Pneumatic emergency
shut-down valves

LNG %4 (containep # in+ & B

Rail or road

Rail
or Container feeder
road Container
feeder
Rail or road
End user
Bunker Port / R el —
Container Terminal < 2 e o—
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AGA LNG bunker vessel

Source: AGA
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I MMBTU > 4;4a %% IF0-380: USD 16.27 / MMBTU ; 4;4a %% MGO: USD 25.85 /
MMBTU) » fe % 4p b £ ch¥tktis £ - LNG 4533 & 53 MGO % 4 3-48 3 F (F
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Comparison LNG to MDO

Fuel LHV Density Energy density
[BTU/Ib] [Ib/gallon] [BTU/gallon]

IFO-380 17,283 8.2620 142,790
MGO 18,358 7.4274 136,350
LNG 21,281 3.7137 79,032

MGO/LNG energy density ratio: 1.73
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¥ = ¥4 2 ¢ k(Marine) : i 3% & End-User Case Studies: A Closer Look at
Today'’s Leading HHP Projects for the Marine, Dnidli Pressure Pumping, Rail and
Mining Sectors
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America
® i:ii %% : Marine Business Case Examples for LNG Fuel
dpdagr * LNG %8 eh 2W1 H (What~ Why ~ How) »
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Emission

~— values [%]
~_ 100

emission
reductions

compared to
traditional

so, -99% .
Particulates Diesel 0
DF Natural Gas Engine
Engine c

WARTSILA
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Why ?

® SEmFd 2HFEFRAE (FEFERAT: T ARF HHT%H) 3
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I Current shale plays
Stacked plays
= Shallowest / youngest
—— Intermediate depth / age
—— Deepest/ oldest
* Mixed shale & chalk play
~* Mixed shale & limestone play
*** Mixed shale & tight dolostone-
siltstone-sandstone play
[ Prospective shale plays

Basins

Shale Gés

Non Assoc Offshore | TightGas

" Coalbed Methane—
Non Assoc Onshore Assoc with Oil

1990 2000 - 2010 2020

2030
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natural gas spot price (Henry Hub)
2009 dollars: per million Btu : : : : :
History: 2009 .. .. . Projectons - -

| $9/MMBtu

2009 Fo;recast PAE02010

4 sf?fMMBtu
2011 Forecast

R OW A T @ O~ ©

1

19902000 2010 20202030
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Sulphur content

>.0 GLOBAL CAP: 45% S A review in 2018 may conclude that the
0.5 limit should be postponed to 2025
4.0
35%S
Average sulphur i
2.0 content today |
(S)ECA CAP: 1.5%5S !
1.0% S :
1.0 ' :
0.5% S L
0.1% S
0.0 T T T T T T T
2005 2010 2015 2020 2025
» Tier II: 2011, 20% NOXx reduction
« Tier lll: 2016, 80% NOXx reduction
— MO Tier | MO Tier |l s MO Tier §
20
18 -l-17 ---------------------------------------------------
6 Tier I: 1.12000. global
£ 14 11—t —F—-f—
T et R~ St B po - s ERSS a5°n (-02)
AR === e S ———— e e
E | jme > Adtn (-0.23)
81 Tier 11; 1.1 2011, global
é. = after 2016, outside Emission Control Areas
4 L3t4 =
| ettt N0
= | Tier IN: 11.2016. global in Emission Contrgl Areas
o - .
o 200 400 600 800 1000 1200 1400 1600

Engine speed, rpm
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How ?
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Sources: Cowles Foundation for Research in Economics, Yale, Intrafirm Rates of Diffusion of an Innovation, Mansfield, 24 May 1962:
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Fueling Station

Gas Storage

e

Evaporators ~ .
J NG PAC vsesis §

e 6 .L-L"‘ITEL.'L—————NI'* 2

A, NG PAC wrst
Dual-Fuel Main engine 5 3

————

Dual-Fuel Aux engines

== s £ =

installé;cion & operétional risk = assured performance...
reduces risk for yard, owner, & banker...
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B ¥ %06 WSF 6 Issaquah & #hic % 5 LNG 224L

— WaslungtonfSta.te Ferries
- ENG R“etfﬁﬁf‘ :

i NoyeHITERT Q0T

Washington State Ferries

Location of (2) 100 cubic meter LNG Tanks on an Issaquah Class Vessel (45,000 gallons)
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