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WHO WE ARE
Gas Technology Institute

> | eading U.S. research, development,
and training organization serving
the natural gas industry and energy
markets
— Independent,

501c (3)
not-for-profit

— Applied research

Serving the Energy Industry Since 1941

> Over 1,000 patents
gtl > Nearly 500 products commercialized
y




Strategic Account

GTI Locations Management

Needham, MA (NGA)

Headquarters Washington
Des Plaines, IL Operations

(Chicago suburb)  Washington, DC

California
Project
Development
Specialist
Folsom, CA
0%‘1—59
>
GTI/Catoosa Drilling
Test Facility Process
Catoosa, OK Research and
. (near Tulsa) Evaluation Group

gtl Houston Office Birmingham, AL
A Houston, TX



Facilities & Staff

> Main Faclility: 18-Acre
Campus Near Chicago

— Over 200,000 ft? of
laboratory space

— 28 specialized laboratories
and facilities -

> More
than 240
employees _
_ 70% are Offices

. . & Labs
scientists
and engineers

Flex-Fuel
Test Facility

= m— —tli
gtl A Energy & Environmental Technology Center



Meeting the Nation’s Energy Needs

Expanding energy supply Increasing energy efficiency
Reducing energy delivery Developing clean energy
costs solutions

Technology Technology

Guy Lewis Eddie Johnston

Managing Director Managing Director

O&M cost control
Reliability, safety & security

\%

Unconventional gas

A\
A\

resources _

> LNG supplies > Autqmatlon .

> Methane hydrates > Environmental services
& research

v

€O, Sequestration Hydrate flow issues

Gasification & Gas | End Use Solutions
Processing

William Liss
Vann Bush

_ ) Managing Director
Managing Director

A\

> Combustion & efficiency for
residential, commercial, and
industrial sectors

> Distributed & combined heat

Gasification & hot gas cleanup
Process engineering
Thermal waste stabilization

\

v
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] : o and power systems
> Gas processing & conditioning > Fuel cells, hydrogen, and alt.
> Catalytic synthesis fuel vehicles & infrastructure

gti_



I
Complete Lab Facilities

' Specialized Testing > System Modeling &>  Emissions measurement > High-speed data acquisition



Example End Use Developments

Residential/ Industrial Processes &
Commercial Distributed Power Transportation
Solid Oxide
Commercial SuperBoiler Fuel Cells Hydrogen
Pressure (Cleaver- Power Fueling
Cooker Brooks) Systems Stations
(Pitco) (VPS) (GreenField)
Submerged Partial PEM Fuel
Combi- Melter for Oxidation Cell Vehicle
Ooven Glass, Gas Turbine Components
(Aventec) Metals
Gas-Fired FIR Low NGV Low
Desiccant Drum Dryer NOXx Burner Emission
Cooling (paper, food, Boilers, Engines
textile, Supplement (Cummins,
others) Burner Deere)
Combination Water Small Scale
Cooling and Purification Thermo- Liquefier
Back-up (Boka, Chemical Systems
Power private Recuperator (BOC)
investors)




Alternative Fuels and Infrastructure Efforts

> Hydrogen Production > NGV Engines

— NG or E-85 SMR — CWI 8.9 liter
— POGT — Westport HPDI CI 8
> H2 Infrastructure > NGV Infrastructure
— Fully Integrated Stations — FuelMaker Phill
— Mobile Hydrogen Unit — Chicago CMAQ
— Operate GTI Station — Operate GTI Station

> H2 Storage & Dispensing > LNG Infrastructure

— Licensed Fill Algorithm — Landfill Gas
— H2 Cascade Analysis — Digester Bio-gas
> Fuel Cells — Coal Seam Gas

y — E85 SOFC for APU



GTIl AccuFlll and HydroFilll
CNG and Hydrogen Dispensers

> Accurate, Complete CNG
and H, Cylinder Filling

— Publicly accessible

— FuelMan Fleet card
activation & billing



Compressed Gas Storage
Cascades

Conventional
CNG Cascade
Using Steel Alloy
(~22,000 Ibs)

\ J

/Hydrogen Cascade
Using Lightweight
Composites
~2,800 Ibs

\( )




GTIl Hydrogen Fueling Station

Integrated Fueling Station

* Fully enclosed
» Automated operation
 Easy installation & maintenance

 Skid mounted design

Public-Style Dispenser System
e GTl-patented HydroFill I

» Safe, Fast, Complete Fill
* Algorithm does not require communication
* Simple to use

» Secure, card-key operation



Small-Scale Natural Gas
Liguefaction

> Compact integrated
systems for
production of LNG
from methane-based
resources:
— Pipeline gas
— Stranded gas

— Renewable
biomethane from
digesters, landfills

A Commercial Partner: Linde-BOC



Summary

> GTI's End Use Solutions group leverages
its extensive facilities, equipment, and
experience to achieve technology
developments with commercial impact

> \We partner with a broad spectrum of
stakeholders:

— Energy companies, manufacturers, end users,
and government partners



