
From:   c_mason <c_mason@pacbell.net>

Sent time:   Wednesday, June 22, 2005 7:28:56 PM

To:   Scott Redmond <scott@fstenergy.com>

Subject:   FW: Hydrogen RoundTable

Attachments:   FST Presentation NATIONAL 2.72.ppt    
 

 

Cynthia Mason
MasonConsulting
v: 415.331.0696
f: 415.480.3082
m: 415.244.6118

Original Message
From: FST, Inc. [mailto:Contact@fuelselltechnologies.com]
Sent: Tuesday, November 19, 2002 10:16 AM
To: FST Inc.; Jorge Nunez Alba
Cc: Byron Anderson; Deborah Eudaley; David Lawrence; Cynthia Mason; Andy
Green
Subject: RE: Hydrogen RoundTable

Jorge

We have prepared the attached powerpoint to provide ideas and a roadmap for
an immediate manner in which FST can help Mexico begin implementing the
conversion to a hydrogen economy.

Please come back with any thoughts or questions.

Scott Redmond

FST, Inc.
601 Van Ness Avenue, Suite E3613
San Francisco, CA, USA 94102
scott@fuelselltechnologies.com
www.fstenergy.com
415.248.9442
f. 415.276.4165

Original Message
From: Jorge Nunez Alba [mailto:jnunez@energia.gob.mx]
Sent: Tuesday, November 19, 2002 10:49 AM
To: FST Inc.
Subject: RE: Hydrogen RoundTable

Dear Scott:

Thank you for your information. As you may know, our main interest at
present time as Ministry of Energy is the positioning of current
technological development on hydrogen energy related with medium term
opportunities to develop alternate energy systems for our country.

We will appreciate any information that could reinforce this vision and it
will be worth to maintain open communication channels.

Best Regards

Jorge NÃºÃ±ez

Mensaje original
De: FST, Inc. [mailto:Contact@fuelselltechnologies.com]



Enviado el: lunes 18 de noviembre de 2002 21:39
Para: jnunez@energia.gob.mx
CC: Scott Redmond; Deborah Eudaley
Asunto: Hydrogen RoundTable

Dear Jorge:

It was great to meet you and share ideas at the Hydrogen Roundtable in
Chantilly last week.  Based upon the opportunities and challenges in the
Hydrogen industry, a relationship between our two organizations may make
sense.

Our company, FuelSell Technologies, Inc. (FST) has developed and is
commercializing a unique (and
patentedpending) technology for the storage and transport of hydrogen,
called HydrogenDirect. In simple terms, FST is able to "compress" hydrogen
into the ideal solid state, enabling the element to be transported in a
safe, easy and reliable. FST products are inexpensive to produce using
nonexotic materials, are highly scalable and are easy for the market to
adapt to. FST's system can support all known or projected hydrogen based
systems as well as help convert existing systems to hydrogen.

We are looking for financial and strategic operational partners to assist
with our launch.  I'd like to discuss the possibilities of how our two
companies may be able to move forward together.

Thanks and I look forward to continuing our discussion.

Scott Redmond

FST, Inc.
601 Van Ness Avenue, Suite E3613
San Francisco, CA, USA 94102
scott@fuelselltechnologies.com
www.fstenergy.com
415.248.9442
f. 415.276.4165
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FST: Moving the World’s New Energy TM

“…safe and reliable fuel storage and distribution technology for the hydrogen economy.”

Rev 2.71
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Topics to be covered

		FST Inc.

		The FST Solution & Intellectual Property

		The Hydrogen Market & Competition

		Financing
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FST at a Glance

		FST Inc.

		8 years of R&D resulting in a unique proprietary solution

		Company formed in 2002 to bring technology to market

		8+ patents pending

		Rambus-like business model



		FST addresses a significant market opportunity

		The existing energy market is $350 billion in the U.S. and over $1 trillion worldwide

		Demand for energy is growing, while problems with existing energy solutions are increasing

		The current addressable market for alternative energy is $180 billion







Confidential : © 2002 FST, Inc.. All  Rts. Res./Pats. Pending



The FST Solution

		The Problem:  Hydrogen is dangerous, expensive and difficult to store and transport

		The FST Solution:  FST is able to “compress” hydrogen into an “intelligent” solid state, enabling the element to be transported in a safe, volume-reduced, cost effective, easy and reliable manner

		FST provides the best value and lowest infrastructure cost
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 FST Solves Current Problems 

		Most H applications require between 99.0 and 99.9999% purity

		Delivery to the application requires

		Onsite extraction requiring reformation or electrolysis, etc.

		Transportation of pure hydrogen as compressed gas or liquid

		Problems with Current Hydrogen Solutions

		Transportation is costly, dangerous and inefficient

		Take up a lot of room

		Extremely explosive in pressure tank state

		Liquid H is potentially lethal & requires massive infrastructure

		Pressure tank H has high risk of puncturing (terrorism threat)

		Chemically bonded hydrogen requires energy input to separate from other elements (eg.  Electrolysis for H2O)

		Requires special trucks, tanks, pipelines, freezing liquids, poisons or dangerous pressures

		Natural gas transmission lines not appropriate for hydrogen         	delivery
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The Hydrogen Grid

Hydrogen supply

Markets

HCassettes

HPallets

HContainers

Onboard

HCassettes

With

Decoms &

Built-in 

Decoms

HCassettes,

HPallets &

HContainers

& Decom

Units

Safety		Performance

Adoptability		Scalability

Customizable	Low risk

Transportable	Economical

FST Solution:
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FST – Strong IP & Design for Future Applications





Entire system solution & sub-parts patent filed by FST
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IP – Comprehensive Strategy

FST has multiple pending Patents on over 20 separate inventions:



		Chemical & atomic level treatment processes & formulas

		Multiple compression metallurgies & metallurgical processes

		H-fuel CassettesTM & industrial “H-pallets”TM & DecomTM processing engines

		Base material processing systems

		Later-stage product for direct vehicle mounting

		Business methods for mail & common carrier transportation of H2 fuels including Smart-fuelTM locating software

		Hyper-efficient release of hydrogen from water



Patent counsel                                                    estimates 30-40 additional patents will derive from Master Patents, trade secrets & licenses. BSTZ is patent group for Intel, Sun & Sony
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Compression Development Strategy





Phase I



Compound 2





		Specially compounded alanates

		Best net energy metrics

		Best energy density/ saturation metrics than any other deliverable

		Key cost/output ratios 

		Recharge 500+ times

		14 Liters  = 300 Miles

		Manufacturable in metric tons



Phase II



Compound 3





		Carbon, bonding manipulation & glass absorption uptake improvements

		Improved net energy density & saturation metrics over Ph. 1

		Better cost/output ratios

		Recharge 600+ Times

		10-13 Liters = 300 Miles

		Manufacturable in metric tons

		





(Ship first units: 4-6 months after close of round)

Phase III



Compound 4





		New type of material creation system.

		Can turn fly ash waste into H storage

		Top net energy metrics

		Top energy density/ saturation metrics than any other deliverable

		Top cost/output ratios 

		Recharge 700+ times

		6 Liters  = 300 Miles

		Manufacturable in metric tons
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Hardware Development Plan





Phase I



Decom 300 Series & OEM prototypes



		Cassette based

		Desktop/trunk size unit

		Remote power & vehicle test capable

		Modular

		Targeting $3000.00 Ea.

		Any customer in the world can be restocked today

		Universal interface- connects to anything



Phase II



Decom 500 Series & OEM/Partner contract deliveries



		Multi-size cassette based

		Recharge capable. Bi-Directional.

		Smarter system

		Device to recharge H 6000+ times internally

		Covers more customers needs.

		More efficient

		Targeting $2000.00 Ea.

		Automatic sourcing of fuel stock

		Compound upgradeable

		





Ship first units: 4-6 months after close of round

Phase III



Decom 800 Series & OEM/Partner contract deliveries



		Multi-size cassette based

		Trickle extracts H from H20 or CNG. Recharge capable. Bi-Directional.

		Fully networked system.

		Device to recharge H 6000+ times internally

		Covers all customer needs.

		Highest efficiency

		Automatic sourcing of fuel stock

		Compound upgradeable
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Data- Industry Benchmarks





Sheet1


			Technical Targets


			On-Board Hydrogen Gas Storage


			DOE Requirements			Units			Tank Storage						Solid Storage*


									Target**			Status***			Target**			FST Compunds***


			Storage Weight Percent			%			6			7.5			6			5.2 Avg. up to 15


			Storage Efficiency			%			100			100			100			90+


			Energy Density			W-h/L			1050*			950			1500			1290+


			Specific Energy			W-h/kg			2000			2320			2000			1800+


			System Cost			$/kW-h			5			7			5			<6


			Operating Temperature			°C			-40 to 90			-40 to 85			-40 to 90			<95. Avg. 90


			Operating Pressure			psig			10,000			5000			N/A			1


			Permeation Rate			scc/hr/L			2			6			N/A			<1


			Cycle Life			Cycles			500			1000			500			500+


			Refueling Time			Min			<5			0.5-3			<5			<5 to refuel / .15 to load


			* Based on 5 kg of H2.  Tank volume is not to exceed 180L.


			** Information is based on system performance, not material performance.


			*** Information is based on material performance, not system performance.
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Key Features of the FST Solution

		Inexpensive to produce

		Our Fuel Cassette makes solid storage the safest possible solution

		Self-powered system

		Layers of safety

		Uses existing infrastructure

		Uses non-exotic, off-the-shelf, domestically available materials

		Fully rechargeable and recyclable

		Infinitely scalable

		Hydrogen is 99.9999% pure
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The Hydrogen Market - current

		Existing Applications (Current U.S. Market - $15B )

		Commercial fixation of nitrogen from the air in the Haber ammonia process 

		Hydrogenation of fats and oils 

		Methanol production 

		Rocket fuel 

		Welding 

		Production of hydrochloric acid 

		Reduction of metallic ores 

		Cryogenics and superconductivity electronics

		Electric generator hydrogen cooling systems 

		Electronics hydrogen systems

		Laboratory and scientific hydrogen use 

		Materials processing, heat treating and P/M atmospheres 

		Meteorological hydrogen supply systems 

		Hydrogen for deoxo systems 

		Electronic chip production

		Hospital treatments
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The Hydrogen Market - future

		Early Adopter Applications (1-3 years) 

		Internal Combustion Vehicles converted to burn hydrogen 

		Specialized market Fuel Cell Vehicles 

		Portable power systems using fuel cells 

		Back-up generators using fuel cells



		Long Term Applications (2-8 years) 

		Mass market automotive 

		Consumer electronics 

		Home power 
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Competition

Competition: Safety vs. Efficiency

Safety

Efficiency

H2Gen

- Methane

- Not easily transportable

PowerBall

- Unsafe

- DoE Report very negative

Dynatek

- High pressure tanks

- DoE not in favor

Millennium Cell

- Single compound

- Poor recharge/recycle

Impco/Quantum

- High pressure tanks

- DoE not in favor

Proton Energy

- High energy input required

- Not transportable

Ergenics

- High heat required

- Only part of solution

FST Inc

- Fully recycle- rechargeable

		 Uses no methane

		 No pressure

		 Fully transportable

		 Requires relatively low heat



Lowest

Worst

Best

Highest

ECD / Ovonics

- High heat required

- 1st generation approach
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Comparative Deliverable Technologies

Fullerenes

Glass 

Microspheres

Nanotubes

Pressure Tank

Liquid H Tank

FST H-Matrix 2

Will not exist in deliverable  form for 5-10 Yrs.

Will not exist in deliverable form for 4-8 Yrs.

Will not exist in deliverable form for 3-7 Yrs.

Least Infrastructure

Safest

Best Value/Price

Best Energy Density

Highest # Recharges







Confidential : © 2002 FST, Inc.. All  Rts. Res./Pats. Pending



FST Product Roadmap

Product Development and Market Entry Strategy:

Decom 300 Series (Year 1-2)

		Merchant/Industrial Gas Market: Praxair, BOC, 

		Air Liquide, Air Products, CanHydro, etc...

		Premium, Portable and Back-Up Power Markets: 

		Plug Power, Avista Labs, Ballard, etc...

		Other Specialized Users (specialized vehicles, remote 



         event, tactical, medical team power):  US Military, 

         Emergency Medical Response Teams, etc...





Decom 500 Series (Year 2-4)

		Larger Scale Stationary, Premium, Portable and Back-Up Power Markets: Plug Power, Avista Labs, Ballard, etc...

		Transportation - fleet/leading edge auto: Governments & Municipalities, UPS, Fed-Ex, etc...

		Government: US Military, DoT, NASA



Decom 800 Series (Year 4-5)

		Consumer Electronics: Panasonic (Matsushita), Sony, Phillips, etc... 

		Transportation – Mass Adoption Automotive: ChevronTexaco, Shell, BP, Ford, GM, Toyota, Honda, etc...



FST Decom 300-A2TM

FST Mailable Fuel CassetteTM

FST Core Material Chemistry & Metallurgy 
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Financing





6 Months

$2M

1 Year

$6M

2 Years

$15M 

3-4 Years

Funded from

Operations

6 Weeks

$500K

Field

Test 

Units

Decom 300

Launch

& 

Compound 1

Decom

800

Launch

Compound 2

Decom 500

Launch

& 

Compound 3

From close of financing:
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Investment Points

		Current geopolitical and economic environment makes Hydrogen an attractive alternate energy solution

		Addressable market opportunity of $180B

		8 years of R&D completed

		Best of breed proprietary solution

		Ready to begin commercialization

		Strong pipeline of potential customers and partners

		Licensing strategy ramps revenue quickly

		Scalable, profitable business model with break-even within 2 years of full commercial launch
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Thank You

Contact:

Scott Redmond, CTO;    scott@fuelselltechnologies.com       1.415.248.9442

Deborah Eudaley,CFO;   deudaley@fuelselltechnologies.com     1.510.601.0789



www.fstenergy.com





Target**Status***Target**


FST Compunds


***


Storage Weight Percent%67.565.2 Avg. up to 15


Storage Efficiency%10010010090+


Energy DensityW-h/L1050*95015001290+


Specific EnergyW-h/kg2000232020001800+


System Cost$/kW-h575<6


Operating Temperature°C-40 to 90-40 to 85-40 to 90<95. Avg. 90


Operating Pressurepsig10,0005000N/A1


Permeation Ratescc/hr/L26N/A<1


Cycle LifeCycles5001000500500+


Refueling TimeMin<50.5-3<5<5 to refuel / .15 to 


load 


* Based on 5 kg of H2.  Tank volume is not to exceed 180L.


** Information is based on system performance, not material performance.


*** Information is based on material performance, not system performance.


Technical Targets


On-Board Hydrogen Gas Storage


DOE RequirementsUnitsTank StorageSolid Storage*




