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Finding & Testing Technologies That
Help Americans and Their
Environment
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Topics

« Southern Research Institute Background
« ETV & GHG Center Mission

« The ETV Process

« GHG Emissions

 GHG Center Technology Areas

« ETVin the OIil & Gas Industry

— Examples of Recent Verifications

 \What Next?
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Background on SRI

e Overview
e Established in 1941
e $70 Million in 2003
e 600 Employees, 8 Locations

e Life Sciences, Engineering, Environment,
Transportation, Home/National Defense

e Accomplishments

e 5 Anti-cancer Drugs, 2 in Clinical Trials
e New Composites and Other Materials

e Chem., Bio., & Missile Defense
Technologies

e Environmental Technologies
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Southern Research’s Environment and Energy

Department
Research & Testing of Advanced Energy Technologies: Gasifiers
Catalysts, Distributed Generation, others
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Natural Gas STAR ‘)
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GHG Center Mission

Locate promising GHG mitigation and
monitoring technologies, subject them to
comprehensive performance testing,
report results to the public free of
charge........ accelerating the use of good
environmental technologies.
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Benefits of

« Accelerated acceptance of new
products

* Enhanced credibility via
independent, 3 party evaluations

« Expanded exposure through EPA
outreach efforts.

« Aid users in technology selection

« Standardized and peer reviewed
testing protocols.

« ETV funding to defray performance
testing costs

THE ENVIRONMENTAL TECHNOLOGY VERIFICATION
PROGRAM

- ET 4

SOUTHERN RESEARCH
U.S. Environmental Protection Agency PN TaITUTE

ETYV Joint Verification Statement

TECHNOLOGY TYPE: EMISSION CONTAINMENT AND UTILIZATION
SYSTEM

APPLICATION: SECONDARY SEALING SYSTEM FOR
RECIPROCATING COMPRESSOR ROD SEALS

TECHNOLOGY NAME: SEAL ASSIST SYSTEM

COMPANY: A&A Environmental Seals, Inc.

ADDRESS: 3213 Texas Avenue Phone: (502) 634-4796
La Marque, TX 77568 Fax: (502) 637-2280

‘WEB SITE: http:\\www.aagroup.com/esi

E-MAIL: esi.sales@aagroug.com

The U.S. Environmental Protection Agency (EPA) has created the Environmental Technology Verification
(ETV) Program to facilitate the deployment of innovative or imp d envi; | technologies through
performance verification and dissemination of information. The goal of the ETV Program is to further
environmental protection by substantially accelerating the acceptance and use of improved and cost-effective
technologies. ETV seeks to achieve this goal by providing high quality, peer reviewed data on technology
performance to those involved in the design, distribution, financing, permitting, purchase, and use of
environmental technologies.

ETV works in partnership with d dards and testing organizations, stakeholder groups which
consist of buyers, vendor organizations and permitters, and with the full participation of individual technol
developers. The program evaluates the performance of i i hnologies by developing test plans that

are responsive to the needs of stakeholders, conducting field or laboratory tests (as appropriate), collecting and
analyzing data, and preparing peer reviewed reports. All evaluations are conducted in accordance with
rigorous quality assurance protocols to ensure that data of known and adequate quality are generated and that
the results are defensible.

The Greenhouse Gas (GHG) Technology Verification Center (the Center), one of 12 technology areas under
ETV, is operated by Southern Research Institute, in cooperation with EPA’s National Risk Management
Research Laboratory. The Center has recently evaluated the performance of the Seal Assist System. This
verification statement provides a summary of the test results for the A&A Environmental Seals, Inc. Seal
Assist System (SAS).
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ETV Requirements

« Commercially available or commercial ready
technologies

« Significant vendor cost share

* Previous test data to support technology performance
claims

* 6-12 month program schedule
 In-field testing of full scale units (may be site specific)
* Fully public process (All results posted on web)

 Don’t do comparisons (shootouts)
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Technology Areas Technology Formal Testing Written Testing Flan is Peer and
of Interest are Vendor & Partner Agreement Signed Plan Developed EPA QA Reviewed
Identified Megotiations

Eeviews and Public Verification Report Testing and Data Plan 15 Made
Posting Repeated and Staternent Analysis Begins Publicly Available
Prepared
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Verification Parameters

» Greenhouse Gas Emissions (CH,, CO,, etc.)
« Other Air Emissions (Criteria, Toxics)
« Emission Reductions (vs. baseline)

* Operational Performance
— Does it do what it is supposed to do?

« Secondary Environmental Impacts (i.e.
effluent discharges, solid wastes)

* Energy Savings
« Economics (simple payback)
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GHG Emissions

2,500 -

B Electricity Generation
m Transportation

@ 2,000 1

£ B Industry

'Efa O Agriculture

E 1,500 i @ Residential

£ m Commercial

a

S B U.S. Territories

= 1,000

11}

=

[n)

£

- | ‘ 1 1 1 | 1

u_

1990 1991 1992 1933 1994 1995 1997 1998 1999 2000



*_ SOUTHERN RESEARCH

| "M% "T" 1T T WU T E

Aftliniad wikh The Univaraily af Alabama ot Birminghoam

GHG Emissions in the USA (2001)

Power & Power & Distributed
Heat B Heat Power (DG)

Animal Waste

Others Others

Iron &
Steel

Coal
Mines

Trucks

Combust
ion

LD
Trucks

Natural
Gas
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Technology Focus Areas

* Oil & Gas Industries * Power Industry
— Leak mitigation devices (5) — Distributed power & CHP [
— Process technologies (3) fossil fuel (6)

« Transportation Industry - rDeirfgLs:l;T: fEZ\IN(GSr)& CHP L

— Fuel d lubricants (3
ue.s o u. -rlca.n s 0) — Renewable fuels conditioning
— Engine modifications (3) (3)

* GHG Monitoring
— Emissions (2)
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Technology Categories

O

Technology Verifications Completed or Underway

Gas - Leak

chnologies
DG / CHP - Fuel
Energy Efficient
Technologies

Transportation (1
Conditioning

Fuels &
Transportation
Modifications

Engine
DG /CHP O

Mitigatjon
Oil & Gas [
Progéss
Lubricants
Fossil

DG/ CHP [
Renewable
Monitoring
Technologies

Oil

France Compressor Products [ emissions packing

A&A Seal Assist System (SAS) for leaking rod packing on compressors /
C. Lee Cook static pack for emission control from n.g. compressors
COMM engineering environmental vapor recovery unit (EVRU)
Protectoseal - Pin-Tech TM storage tank pressure-relief valve
Miratech air/fuel ratio controller \
Engineered Concepts Quantum Leap natural gas dehydrator

L1

X[X[X[X| X

XXX

Natco - Shell Paques gas conditioning system
ConocoPhillips FEHP 75W 90 rear axle gear lubricant

e
N

Envirofuels [ Diesel Fuel Catalzyer diesel fuel additive

X[ X| X<

White Sands - Clean Boost diesel fuel additive
Universal Cams [ Dynamic Cam camshaft system

NCI Condensator - Diesel Engine crankcase filtration

XXX

AirCare Fuel Pre-Heater - gasolne engine fuel temeperature control
Capstone 60 kW microturbine-CHP system at supermarket

Honeywell Power Systems 75 kW turbogenerator (| (microturbine)
Honeywell Power Systems - turbogenerator CO emissions control system
Ingersoll-Rand IR Powerworks 70kW - microturbine CHP at nursing home
Mariah Heat PlusPower System [ microturbine CHP

Plug Power PEM fuel cell

XXX | XXX | X

Aisin natural gas engine CHP system (Toyota lean burn engine)
Martin Machinery Reciprocating Engine CHP (biogas)

Capstone 30 kW (Colorado) [ swine farm biogas microturbine CHP
Capstone 30 kW (New York)- dairy farm biogas microturbine CHP
International Fuel Cells (UTC) PC25 Fuel Cell and GPU (landfill)

UTC Phosphoric Acid Fuel Cell (WWTP)

NYSERDA anaerobic digester DG-CHP site - TBD

JCH Fuel Solutions, Inc diesel fuel-cleaning system for back-up generators
US Filter Biogas Cleaning System (WWTP)

NATCO - Thiopaq gas conditioning system (WWTP)

ANR Parametric Engine Emissions Monitor X
KMC Refrigerant Leak Detector X
ECR Technologies - Ground source water heating system X
Legend Power - Electrical Harmonizer - transformer/power conditioning X

XX X[ XX | X

XXX




SOUTHERN RESEARCH

| "M% "T" 1T T WU T E

irmimghonem

Evaluations

* Focus on Fuel Economy
 Fuels and Lubricants

— Advanced lubricant

* Engine Modifications
— Modified cam shaft
— Crankcase device
— Gasoline pre-heater
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Sustainable Technologies

* Full Scale Demonstration of Switch Grass Co-firing

* Biogas Production and Use - dairy and swine farm,
WWTP's, landfill, SUBBOR

 Distributed Energy Sources Operating on Renewable
Fuels — Microturbines and Fuel Cells
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Electric Power Industry

* Pollution Highlights

— 33% of total GHG's in U.S

— Regulatory target, especially in dirty areas
* Focus Areas

— Renewable & bio-energy

— Distributed generation (DG)

— Combined heat & power (CHP)
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Alfilintse with The Univaraity af Alabama at Birminghoam

Oil & Natural Gas Industries

* Pollution Highlights

— 2% of total GHG's in U.S.

— 13% of total industry GHG's

— Air toxic emissions produced
* Focus Areas

— Production & processing

— Transmission

— Distribution (not yet)

*fl““
|
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GHG Technologies Evaluated
For Oil & Gas

» Leak Capture Technology Evaluations
— 5 technologies verified, 2 failed
— 3 transmission, 2 storage
— Good payback periods

* Process Technologies
— 2 verified, 1 in process

— 2 field production, 1 engine
— Example results (next slide)




[+%. SOUTHERN RESEARCH

| "M% "T" 1T T WU T E

Aftliniad wikh The Univaraily af Alabama ot Birminghoam

COMM Engineering —
EVRU

« Recovers Waste Gases Vented From
Crude Oil and Other Storage Tanks

 Test approach
— TotalFinaElf facility in Texas

— Verify waste gas recovery rates,
system avalilability, cost variables, GHG

and toxic emissions reduced
« Selected Results
— 140 - 260 Mcfd gas recovered
— Simple payback of 0.3 years
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,  Engineered Concepts —
“Quantum Leap Dehydrator

« Removes Water and Condensable
Hydrocarbons From Well Head Gas
and Combusts GHG’s and HAPS

« Testing Approach

— Kerr-McGee gathering station in
Colorado

— Verify operational and environmental
performance
« Selected Results
— Toxics removal = 99.74%

— GHG (methane) venting and flaring is
eliminated
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&N NATCO Thiopaq/ Shell-Paques Gas
Conditioning System

System uses a caustic scrubber to remove H2S while also digesting

waste into S product to reduce hazardous effluent and regenerating and
recycling NaOH into the scrubber

 Completed test of biogas (WWTP)
conditioning system

* Planning testing of sour gas treatment
system (high pressure) for 2005

« Selected Results for biogas:
— H2S removal efficiency of 99.8%
— Bioreactor H2S vent conc. 929 ppbv
— 0.12 gal NaOH / 1000 cf biogas
— 59.2 % S solids product produced
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Ingersoll Rand —
" Microturbine DG-CHP

o 70 kW Microturbine CHP (PowerWorks)

* Field Test Site
— Elder care facility in Morrisville, NY
— On-site power use with grid sales
— Space heat and hot water
— Natural gas-fired
« Selected Results
— Total efficiency: 46 - 51%
— NO, emissions: 0.86 ppm
— Emissions reduced: CO, 7%, NO, 34%
— Power quality: met/exceeded IEEE




115, SOUTHERN RESEARCH

| "M% "T" 1T T WU T E

Afflniad wikh The Unlvaraily af Alabama ot Birmingh

Oil & Gas Technologies Of Interest to ETV

« Leak Detection Systems
— Optical imaging
— IR cameras
— Remote Sensing for pipeline leaks (aerial)
— Low-cost leak detection sensor systems

» Distributed Generation (DG-CHP) Applications in the Oil
and Gas Industry

« Advanced Dehydration Technologies
« “Green” Well Completion Technologies

« Others (vapor recovery, seals, pneumatic replacements,
repair systems)???
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What’s Next for ETV and the Gas
Industry?
 |dentify technology focus areas
— “Low hanging fruit”
— Newer, unproven technologies
— Obtain stakeholder input (i.e. Gas Star Partners)
« Solicit vendors of specific technologies
 |dentify and establish partnerships
« Perform verification testing
« Qutreach, outreach, outreach......





