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Abstract

This proposal will develop, expand, and implement various technologies related to the
development of semi-automated production processes that will improve the
manufacturability and reliability of a reformed methanol fuel cell product that will be
produced in Ohio. Specifically, this proposal will enhance and make more efficient
several specific key manufacturing steps which when completed will allow UltraCell and
its team of collaborators to implement repeatable, high volume manufacturing
technologies that will significantly reduce the manufacturing costs and improve the
reliability of the XX25™ portable micro fuel cell. The proposed manufacturing
development effort will significantly drive down production costs, increase market
affordability, improve reliability; thus, resulting in greater penetration of the XX25 within
the marketplace.

The proposal team is being lead by UltraCell of Ohio who will provide extensive
proprietary knowledge of the XX25 product design and manufacturing. Collaborators
include Mound Technical Solutions (MTS), the University of Dayton Research Institute
(UDRI) and Invotec Engineering, Inc (Invotec). MTS provides well developed
automated analytical test and measurement expertise based upon their fuel cell tester
products, UDRI contributes material science expertise to assist with materials analysis
and materials design specifications, and Invotec provides extensive robotic
manufacturing expertise for automating a key assembly step in the manufacturing
process. Together the project team will complete the proposed task assignments,
which will result in significant increases in the productivity and reliability of the
UltraCell’'s XX25 reformed methanol micro fuel cells.
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1 Narrative

1.1 Understanding the Program Intent

The intent and eventual completion of this proposal directly contributes to the goals of
the Third Frontier Fuel Cell Program (TFFCP) as it will promote fuel cell manufacturing
in Ohio and enhance product commercialization utilizing resources available in the state
of Ohio. This project will primarily employ Ohio-based engineering, scientific, design,
prototyping, and manufacturing resources. Furthermore, every attempt is being made
to cluster the supply chain in Ohio. For supply chain components not currently being
made in Ohio, supply chain development efforts will attempt to bring that capability into
the state.

In October 2006, UltraCell announced its intent to locate a manufacturing facility in
Ohio. This has been successfully accomplished with its present manufacturing plant that
started on schedule July 1%, 2007 located in southwestern Ohio (Figure 1). Initial
manufacturing of components for the XX25 portable fuel cell are taking place within
UltraCell’'s Ohio facility that is also being employed for final system integration and
testing. Currently 95% of the engine block components are Ohio sourced. On December
31%, 2007 the physical plant was capable of producing 800 engine blocks per month on
a two shift basis as planned.

Figure 1: UltraCell’s manufacturing plant in Ohio and (right) view of a segment of the
production floor showing several lean manufacturing production cells.

When overlaid on the TFFCP’s five-phase technology commercialization roadmap, this
project starts in the “Demonstrating” phase of commercialization at the “Mobilizing
Resources for Market Entry” sub-segment and at the completion of this 24 month
project will be at end of this sub-segment firmly in the middle of the “Market Entry”
phase of the Technology Commercialization Framework. The XX25 is presently
produced in quantities of approximately 100 units per month, with a maximum
manufacturing capacity of 800 units per month (2-shifts). At the conclusion of this
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proposed program the manufacturing capacity will be increased by 4X or greater. The
manufacturing process enhanced by this project is scalable to a production rate dictated
by market demand.

The XX25 as shown in Figure 2 is presently in initial production. The XX25 is a compact
25 watt portable RMFC. It has been extensively tested and is being commercialized in
a variety of applications by numerous commercial and government customers.

Figure 2: The XX25 is approximately 15cm x 23cm x 4.3cm and it is in initial
production. It contains an integral hot-swappable methanol-water fuel cartridge that
allows up to ~15 hours of continuous operation depending on the power level. Larger
cartridges enabling several months of continuous runtime are also available (developed
under a separate Third Frontier project.

Initial production of the components employed in the XX25 has identified production
“constraints” in four identified unit operations that when improved will result in significant
increases in manufacturability and reliability. Solving these specific constraints in the
XX25 manufacturing process forms the direction and objectives of the technical
engineering thrust of this proposal.

By the end of this 24 month project, the XX25 will be ready to move into higher volume
production thus reducing unit production costs and allowing market entry into more price
sensitive markets. EXxisting sales and distribution channels are capable of supporting a
scaled-up production to reach the enlarging target customer base. Presently initial
sales and marketing efforts focus on key industry and government partners with “higher
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end” applications examples are mission critical communications, remote surveillance,
soldier power, and various other military and high-demand civilian applications. The
success of this program will result in significantly broader market penetration into “lower
end” applications that will still allow profitability.

Long term success of this Third Frontier project will ultimately be measured by the
additional economic activity created and the number of jobs it brings to Ohio. The best
technological advances in the world will only make a project like this successful if it
creates sales which translate into Ohio jobs. The entire collaborative team that is being
lead by UltraCell is committed to properly utilize Ohio taxpayers funds in the efficient
completion of the tasks outlined in this proposal.

1.2 Problem Statement

UltraCell has been successfully able at their manufacturing plant in Ohio to demonstrate
production scale-up “same as except” with known processes developed by the UltraCell
Livermore, CA headquarters unit. The Ohio operation is currently capable of
manufacturing monthly production ranging up to 800 units. Moving forward, the current
production methodology needs to transition to semi-automatic production in order to
meet the production demand at a significantly lower operational and material cost.
Doing so, will allow UltraCell to compete on a Global basis.

Figure 3 (below) is a flow diagram of the current manufacturing process that is being
utilized at UltraCell’s Ohio manufacturing plant. The operations in the white boxes are
being performed in Ohio while operations in the grey boxes are being supported outside
of Ohio. As shown, the vast majority of the current process operations are being
performed within Ohio. The growing manufacturing experience that is being gained
within Ohio has started to demonstrate which unit operations are requiring a
disproportionate amount of resources in terms of labor and/or dollars. Several
constraints in the production process in bold boxes have been identified and the work
tasks outlined in upcoming sections of this proposal will directly address these four
specific identified constraints with the following development tasks.
1) Fuel Processor Acceptance Test

2) Fuel Cell Build
3) Fuel Cell Performance Test
4) Engine Block Performance Test

Achieving solutions to these four tasks will lead t o higher product reliability,
lower production costs and achieve market penetrati on goals.
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Figure 3: Current Process Flow Diagram showing production constraints.
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1.3 Project Goals and Objectives

The goal of this proposal is to improve the productivity and reliability of the XX25 RMFC
power components/unit being manufactured by UltraCell in Ohio. To ensure the
successful transition of this commercial effort from its current Demonstration phase to
the Market Entry phase, the manufacturing process must be enhanced to improve
production efficiency and mass produced product reliability.

To capture significant market share, the manufacturing process must be made efficient
in all aspects. This means that the assembly processes must yield minimal waste by
insuring quality components are utilized. Efficiency must also include component
evaluation testing. To ensure high quality and reduce time/dollar waste streams, the
subcomponents being manufactured must be evaluated for performance at various
critical steps in the manufacturing process. This proposal seeks to select the most time
efficient and effective techniques and methodologies to perform these evaluations at the
identified four critical production constraints. The component evaluations must
consume the least amount of time and provide accurate and reliable evaluation data.
The techniques must accurately identify faulty components prior to incorporation into
production product.

Another aspect of improved production efficiency is the use of robotic manufacturing to
perform tasks that are impractical for people to perform. Specific to this proposal is the
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introduction of the use of a robotic station for the assembly of the fuel cell stack (engine
block) bipolar plates as shown in Figure 4. The plates must be assembled in a
controlled atmosphere glove box. The current manual assembly is presently slow and
tedious due to the loss of dexterity when performing work through gloves which greatly
restricts movement.

Figure 4: Manual manufacturing unit operations in a Glove Box are slow and tedious.

This proposal also seeks to improve manufacturing efficiency through integrated
process data tracking. The manufacturing process must be able to track the individual
component evaluation data. By automating the data collection, processing, and
storage, the process is made more reliable, accurate, and time efficient.

The objectives of this proposal are:

1) Fuel Processor acceptance test - Improve efficiency and accuracy of gas
output (hydrogen production) testing of the fuel processor

2) Fuel Cell Build - Improve speed and accuracy of fuel-stack assembly via
robotic assembly

3) Fuel Cell performance test - Improve methodology of fuel cell assembly
testing

4) Engine Block Performance Test - Develop an engine block assembly
influent/effluent test to assure final quality

5) Program management and reporting

Table 1 below describes the proposed project goals, the objectives, and metrics (A, B,
and C levels) that will result in significantly improved production and reliability of the
product being produced in Ohio.
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Table 1: Project Goals, Project Objectives, and Metrics.

Project Goals

Project Objectives

Metrics

Increase the production
through-put efficiency of
the XX25 Micro Fuel Cell
Unit

Improve product reliability
through manufacturing
test and evaluation

Lower production costs
through increased volume
and process automation
improvements

Develop a high volume
product manufacturing

facility employing multi-
disciplined personnel

Achieve Market Entry
phase of development
with the XX25 Fuel Cell
product

1) Fuel Processor
acceptance test-Improve
efficiency and accuracy of
gas output (hydrogen
production) testing of the
fuel processor.

2) Fuel Cell Build-Improve
speed and accuracy of
fuel-stack assembly via
robotic assembly.

3) Fuel Cell performance
test-Improve methodology
of fuel cell assembly
testing.

4) Engine Block
Performance Test-develop
an engine block assembly
influent/effluent test to
assure final quality

5) Program management
and reporting

Level A:

Utilize production efficiency
and reliability advances to
secure broader product
market share

Complete funding for the
procurement, installation,
and start-up of high-volume
manufacturing operations in
Dayton, Ohio

Attract funding for
personnel and operating
expenses of manufacturing

Level B:

Complete business plan for
high-volume lean
manufacturing of XX25 fuel
cell system.

Execute MOU with strategic
partners for the complete
implementation of this
developed high-volume
manufacturing system

Level C:

No technical barriers
evident.

Complete design Objective
elements

Successfully demonstrate
productivity and reliability
improvements.

Complete all project
milestones.
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1.4 Technical Approach

As a direct result of this project, Ohio will be the home of the premier micro fuel cell
power unit manufacturer. This program will enable UltraCell’'s current Ohio based
production facility to be greatly enhanced with capabilities to increase throughput and
decrease waste. Higher volumes and more efficient manufacturing will enable
competitive market price reductions. A lower cost, higher quality product will enable
greater market share in both the government and commercial marketplace.

This proposal’s goals and objectives directly lead to the ability to successfully transition
from the Demonstration phase to the Market Entry phase. High volume production
capability, manufacturing cost efficiencies, and high product quality will establish the
strongest market entry position ensuring continued growth of the company.

This Third Frontier Fuel Cell Program Proposal will support and enhance Ohio’s Fuel
Cell Initiative by hosting a premier fuel cell manufacturing facility in Southwestern Ohio.
Speed of market entry is very important for success with emerging technologies such as
the fuel cell industry. Third Frontier assistance with this project will significantly
increase the speed to market. Tasks could be done without Third Frontier participation,
but the pace would be much slower ultimately resulting in possibly reduced market
share. By teaming with the strategic partners as collaborators, and evolving the
capabilities in parallel, the execution of this proposal will result in an increased speed to
market. The execution of this proposal will result in an expected additional reduction in
time to market of 18-24 months which is crucial for entering and obtaining the premier
position in the micro fuel cell market.

A significant portion of the effort involves test and evaluation of the XX25 components.
Collaborating on this effort is Mound Technical Solutions which has developed a line of
fuel cell test products and technologies. MTS testing hardware was developed under
TFFCP program 05-057 and continues under 07-049. The various technologies
developed under these programs will be leveraged toward the tasks of this proposal
such as data logging specific to the XX25. XX25 experience is also being gained
through the current TECH 07-048 Demonstration program that is being managed by the
University of Dayton Research Institute who is also a collaborator on this proposal. By
utilizing the experience from these programs, the process of this proposal is made more
efficient.

The collaborative effort being proposed has a proven track record of commercial and
business success as well as leveraging past Third Frontier program awards into
business opportunities in the marketplace. This team has a track record of technical
performance, market share capture, and business growth including significant job
creation in Ohio. Collectively, this team will work to move Ohio’s Fuel Cell initiative
forward and put Ohio in the lead of this technology sector.

1.5 Work Plan

As shown in Figure 5, the Work Plan is designed to specifically address the four
identified constraints in terms of Tasks and Sub-tasks. Figure 5 depicts the specific
value stream highlighting the areas of constraint and proposed tasks to be implemented
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Figure 5: Comparison of current Manufacturing methodologies to Proposed improved

methods
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1.6 Task 1- Fuel Processor acceptance test. Improve efficiency and
accuracy of leak and gas output testing of the fuel processor

a) 1.1 - Replace the existing gas output measurement (bubble tube) with
automated flow rate instrumentation and gas composition analysis to
improve accuracy and expedite testing.

Improve fuel processor performance evaluation by replacing current bubble tube
effluent measurement technique. The current technique relies on several
assumptions and provides no diagnostic data regarding processor performance or
gas species delivered. An accurate measurement of fuel processor influent and
effluent flow rate (and therefore volume per minute) will be coupled with a
measurement of specific gas components.

Metric: Produce process for improving throughput and reliability of the fuel
processor quality assurance test.

b) 1.2 - Analyze fuel processor efficiency based upon comparison of liquid
methanol fuel input vs. hydrogen output.

Using the process developed in the previous task, fuel processor efficiency can be
analyzed in the production process. The addition of composition analysis of the
effluent gas will determine hydrogen production rate and other byproduct gases.
The ratio of liquid methanol input to hydrogen fuel output provides the key metric
of fuel processor performance. This performance measure is necessary for
obtaining a reliable unit.

Metric.: Develop and evaluate an in-process analysis of fuel processor efficiency
in production units.

1.7 Task 2- Fuel Cell Build: Improve speed and accuracy of fue | cell-
stack assembly via robotic assembly

Demonstrate the ability to automatically assemble the Engine Block Stack
components in a robotic cell. This tooling and process development effort will
require examining methods to effectively handle incoming materials for automatic
processing, refining the pick, transfer and place techniques used for each
component, and demonstrating in-process checks and testing methods specified
for an automatic operation.

a) 2.1 - Develop stack design to accommodate automated assembly

The assembly of the stack plates into a complete engine block has become a very
predictable process due to design tolerances.

Metric: Ensure that proprietary design is prepared for robotic assembly

b) 2.2 - Robotic manufacturing system provides uniform and efficient process
to improve manufacturing, the use of robotics to perform this repetitive
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assembly task will both increase throughput and manufacturing quality
through this accurate and reproducible process.

Metric: Design and prototype a robotic assembly system for the engine block
assembly and evaluate for faster manufacturing throughput.

c) 2.3 - Facilitates assembly within controlled inert atmosphere as it is difficult
and time consuming for people to perform dexterous work in glove box and
eliminates this step as the engine block production bottle neck.

Assembly of the fuel cell stack (engine block) must be performed in an inert
atmosphere glove box. Employees performing this critical and difficult assembly
manually in the glove box, are highly restricted due to limited dexterity while using
the gloves on the glove ports. The result is that manual assembly significantly
reduces the manufacturing throughput. Converting this procedure to robotic
assembly would increase throughput, precision and reliability of the assembly.

Metric: Design and evaluate the ability to install the robotic engine block
assembly system into an inert environment.

1.8 Task 3- Fuel Cell performance test: Improve methodology of fuel
cell assembly testing

a) 3.1 - Develop test for external and between stack plate leaks

Production fuel cell stack assemblies are currently evaluated for external leaks by
a process that is inefficient in terms of time and operator intervention. A new test
method is needed. The test must be accurate enough to detect 10° STP cc/sec
hydrogen leak external to the assembly. Passing an external leak test is
necessary to ensure reliability. Leaks between stack plates in a finished product
will result in significantly reduced performance. Passing an internal leak test is
also necessary for reliability. A similar helium leak rate requirement criterion will
be developed. During leak checking, care must be taken not to damage the stack
assembly with excessive pressure.

Metric: Develop and evaluate solution for in-process leak test of each production
unit for both external leaks and leaks between stack plates.

b) 3.2 - Stack and individual plate voltage monitoring with fixture

Each individual assembled fuel cell stack must be function tested by supplying a
known fuel and oxidant under controlled conditions and observing the open circuit
(no load) output voltage of each bipolar plate and the total stack. To greatly
expedite throughput during the manufacturing process, a fixture will be developed
during this program and utilized to attach to the stack assembly and facilitate
these measurements.

Metric: Fixture designed, prototyped and integrated to facilitate stack and plate
voltage measurement.

c) 3.3 - Stack plate scanner
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1.9

The measurement of plate voltages will be facilitated with the previously described
fixture. The next step is to automate the process by which the plate voltages are
measured and logged in a production data tracking system.

Metric: Design and prototype automated voltage scanning and data collection
system.

d) 3.4 - Automated test data analysis

The various elements of this proposal must incorporate automated data
acquisition and control that is integrated into a production process monitoring
system. Each production unit’s subcomponents must be tracked through
production. This process improves efficiency by producing higher throughput and
real-time manufacturing system diagnostics.

Metric: Design and prototype testing of automated manufacturing product
evaluation data acquisition and control system.

Task 4- Engine Block Performance Test: Develop an engine b  lock
assembly influent/effluent test to assure final qua lity

a) 4.1 - Analyze effluent gas composition and flow rate.

Engine block (fuel processor + fuel cell stack) performance quality is most
effectively evaluated through measurement of power and voltage levels at
different loads (stack polarization), measured fuel consumption rates and
composition analysis of exhaust gasses. Real-time controlled electronic loads,
fuel pumps and high speed gas analyzers will be implemented to measure these
factors. Depending on the rate capability of the available equipment, a sampling
plan may be evaluated and qualified in order to achieve the desired production
rates. Testing methods in this proposal are leveraging present MTS testing
technology (2005 and 2007 TFFCP Programs) which have proven to expedite
testing and also utilizing the data logging methods and experience of the UDRI
2007 Demonstration project.

Metric: Develop/source Real-time controlled electronic loads, fuel pumps and
high speed gas analyzers for manufacturing.

b) 4.2 - Automate component identification, data tracking, storage, and
immediate failure annunciation

The gas analysis component previously described in Section 1 of this Work Plan
must be integrated into the manufacturing system data management system.
Each production unit will have unique final quality test data that is managed and
maintained to ensure traceability and product quality.

Metric: Design and test a final product test data acquisition automation and
integration into automated manufacturing system.

c) 4.3 - Unit under test will be efficiently processed with minimal operator
interface and uniform test conditions
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To effectively analyze the engine block performance quality through
influent/effluent gas analysis, the operating conditions of the unit must be known
and controlled. Temperature, atmospheric pressure, humidity, air quality, and
other factors can influence operation and performance. Therefore, these
parameters must be monitored and/or controlled. To maintain throughput
efficiency, the processing of the performance analysis must produce minimal
operator intervention and time.

Metric: Design and test a solution to efficiently integrate the final product
evaluation

1.10 Task5-Program management and reporting

a) 5.1 - Provide overall program management and identify and rectify any
potential schedule or technology slips

b) 5.2 - Kick-off and Quarterly team meetings to coordinate activities as
necessary to insure schedule and budget adherence

c) 5.3 - Prepare and submit appropriate financial and technical reports to
ODOD as required by the grant agreement

Metric: Successful program

1.11 Deliverables

a) A minimum of 50 % reduction in time in fuel processor acceptance. This will
be achieved by automated flow rate instrumentation and gas composition
analysis to improve accuracy and expedite testing.

b) A demonstrated 4X production capacity increase or higher for building fuel
cell stacks. This will be achieved via Robotic pick-and-place integration.
Converting this procedure manual to robotic assembly will increase
throughput, precision and reliability of the assembly. Robotic assembly will
eliminate the engine block production rate limiting step.

c) Reduce cell stack performance test time by 50%. This will be done utilizing
a multi-plate contact device (plug) and scanning hardware and software.
Doing so will remove inaccuracies and greatly improve stack quality.

d) Currently, final engine block (EB) quality testing is performed during build of
plant (BOP) integration. This adds additional time in the final integration
process. Final EB testing will be done using effluent gas composition and
flow rate and the above item “c” plug/scanning concept.

e) Reliability Success stories submitted to ODOD when appropriate.
f) Quarterly Technical and Annual Reports send to ODOD.
g) Post-grant annual reports for three years.
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1.12 Schedule

Table 2: The Project Schedule for the program. It shows a realistic plan and workflow consistent with our commitment to an
on-cost, on-schedule completion. The major Deliverables are designated with an X in bold and underlined.

Task/Milestone Collaborator Q1 |0Q2|0Q3|Q4|0Q5|06|Q7]|0Qs8

Task 1. Fuel Processor acceptance Test
UltraCell/MTS
1.1 Replace the existing gas output measurement X X X X X
1.2 Analyze fuel processor efficiency UltraCell/MTS/UDRI X X X X X
Task 2. Fuel Cell Build
2.1 Analyze stack design for automated assembly UltraCell/Invotec X
UltraCell/lnvotec
2.2 Design prototype robotic manufacturing system X X X
UltraCell/lnvotec
2.3 Build and install robotic manufacturing system X X X
Task 3. Fuel Cell Performance Test
3.1 Develop test for external and between stack plate leaks UltraCell/MTS/UDRI X X X
Lo o e UltraCell/MTS/UDRI

3.2 Stack and individual plate voltage monitoring with fixture X X X X
3.3 Stack plate scanner UltraCell/MTS X X X X
3.4 Automated test data analysis UltraCell/MTS X X X
Task 4. Engine Block Performance Test
4.1 Analyze effluent gas composition and flow rate UltraCell/MTS/UDRI X X X X X
4.2 Automate component identification and data management UltraCell/MTS/UDRI X X X X X
4.3 Unit under test will be efficiently processed UltraCell/MTS X X X X
Task 5. Project Management
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Task/Milestone Collaborator Q1|02 |03 |0Q4|0Q05|06|Q7 |08
5.1 Provide overall program management and identify and rectify any UltraCell
. . X X X X X X X X
potential schedule or technology slips
5.2 Kick-off and Quarterly team meetings All X X X X X X X X
5.3 Prepare and submit appropriate progress reports All X X X X X X X X
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1.13 Management Plan

Project Milestones and financial/technical reporting will be led by UltraCell with input
from the Collaborators. At the start of this project, Project Support Orders (PSQO’s)
prepared on an annual basis, will be sent to each collaborator outlining in detail their
technical and reporting responsibilities for that year. Each Collaborator’s representative
will sign the PSO’s demonstrating agreement to fulfill their assigned tasks. Our past
management experience has shown that PSO “buy-in” is an excellent management
technique for minimizing potential problems up-front, and can be successfully used for
addressing problems during the course of a project. Quarterly meetings or more
frequent telecoms can be employed to maintain program progress and/or to make key
decisions about the technical and commercialization dimensions of this project in a
timely manner. UltraCell will coordinate, track and facilitate this to ensure that the
project's tasks, milestones, and fiscal/technical reporting responsibilities stay on
schedule.

Project progress will be monitored with Monthly steering committee meetings.
Problems, conflicts, and differences of opinion are not unusual on projects such as this.
Resolution of such issues will be addressed in a team meeting of the collaborators. If
satisfactory resolution of the issue cannot be done by consensus, UltraCell will have
final input in all matters as the prime contractor for this project. Steering committee
meetings will include at least one member from each of the collaborators (UltraCell,
MTS, UDRI, and Invotec). These monthly meetings may typically be done via a
teleconference. Quarterly reports will highlight project milestone and budget status
along with other required elements. Updated Gantt charts will allow easy visualization
of task status. Each collaborator will provide updated financial data directly to UltraCell,
who will compile and summarize total project budget status. The project’s organization
structure is shown in Figure 6 followed by brief bios of the lead team members from
each of the collaborators.
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Figure 6: First Level Overview of Project Management Organization

Mr. Frank Beafore is the Vice President of Manufacturing for UltraCell's operations
within Ohio. Mr. Beafore is based out of Dayton, Ohio and has over thirty years
experience in operational management, new product development, and in the
commercialization of new products. In his previous assignments he has orchestrated
and executed fast capacity growth plans that significantly increased production, and has
expertise in quickly changing business environments. In his present position he will
lead UltraCell's efforts in the rapid execution of their business plan in the facilities
planning, systems integration, and production optimization of their new manufacturing
operations in Ohio.

John Hanna, P.E. is a founding partner, President and CEO of INVOTEC Engineering,
Inc. in Miamisburg, Ohio. Mr. Hanna graduated from the University of Cincinnati in
1983 with a BS degree in Industrial Engineering and from Wright State University in
1986 with an MBA, specializing in Production and Operations Management. In 1988,
he attained registration as a Professional Engineer in the State of Ohio. Mr. Hanna has
held Product and Lead Engineer positions with Monsanto Research Corporation and
EG&G Mound Applied Technologies, and advanced through the ranks at Qsource, an
engineering and environmental consulting company, from a Project Manager, to a
Director and Vice President of Engineering. Mr. Hanna founded INVOTEC Engineering,
Inc. with his partner in 1993 and has over 25 years of experience design engineering,
project management, integrating high tolerance manufacturing equipment and
operational management.

LOI #TFFCP 08-28 Page 23 of 49
UltraCell Corp
“Increasing Productivity and Reliability of Reformed Methanol Micro Fuel Cells”



Dr. Daniel Kramer_ is the Head of the Metals & Ceramics Division at UDRI and has
experience developing/fabricating and integrating into production highly reliable
components for various commercial customers and NASA, U.S. Department of Energy,
and the U.S. Department of Defense. He developed a "dry" glass formulation process
for the production of high strength glass-ceramic/super alloy energetic components that
has been in continuous production for over 25 years with a total market value in the high
tens of millions of dollars. Dr. Kramer’s Third Frontier fuel cell related technical and
management activities include working on and being the co-Program Manager on four
Third Frontier Fuel Cell funded projects.

Mr. Doug McClelland , President of Mound Technical Solutions, Inc. co-founded
MTS in March of 1996. Mr. McClelland began his career working in support of tritium
operations at the DOE Mound Laboratory in Miamisburg, Ohio. His projects included
design and production oversight of tritium measurement instrumentation. Other projects
have included automated testers for weapons component evaluation, and gaseous and
agueous tritium recovery and containment systems. After leaving the DOE, he served
in two private ventures involved with the development and commercialization of tritium
equipment. At MTS, he has developed new instrumentation in the fields of tritium and
fuel cell technologies.

Dr. Robert Ellefson _came to MTS with extensive expertise in the field of gas analysis
and sensor manufacturing stemming from his 9 years managing the Gas Analysis
Group of INFICON/Leybold Inficon, Inc. He was responsible for developing quadruple
mass spectrometer (QMS) based sensors for monitoring semiconductor process
chambers and process gas measurement. He developed applications methods for
customers who use QMS sensors for tool qualification, metal and insulator deposition
and etch processes. Dr. Ellefson also has served 22 years at DoE laboratories focusing
on the design and evaluation of high vacuum systems, tritium handling systems, mass
spectrometer based tritium analysis systems and tritium inventory measurement
methodology.

Mr. Ashley Conrad Program Manager for UltraCell's operations within Ohio. Mr.
Conrad is based out of Dayton, Ohio and has over ten years experience in project and
program management. In his previous assignments he led new product research and
development cross functional teams with high volume manufacturing start-ups. In his
present position he will lead UltraCell's efforts and those of the collaborator’s in the
execution of this proposal. Mr. Conrad’s Third Frontier fuel cell related technical and
management experience includes working on and assigned as the Program Manager
on two Third Frontier Fuel Cell funded projects.
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2 Commercialization Strategy

Currently, UltraCell has Beta units under trial with the Department of Defense and
selected First Responder applications. To grow in sales volume, UltraCell’'s commercial
strategy is to take the path of: DOD Sales, First Responder Sales, Industrial Sales and
finally Commercial Sales. Doing so requires product reliability and robustness as well as
better price points as the volumes increase.

2.1 What is the Market Place Need Addressed?

UltraCell's flagship product is the XX25. This is a 25W, RMFC with a size and weight of
a medium novel. This product is unique in the market place in terms of power to weight
ratio. As a result, the XX25 will make off-the-grid power available in very remote areas.

2.2 What alternates exist to satisfy this need?

Traditional alternatives are heavy generators, large batteries and solar arrays. In the
first two alternatives, logistics is a great concern. In the later, solar arrays are large,
fragile and fails to meet output requirements due to weather and time of day.

2.3 What is the Value Proposition?

For solid technical reasons, the current production scheme is an exact copy of the initial
process developed at UltraCell's headquarters. Doing so allowed for minimal variation in
the process for quality reasons. Clearly, this “manual” process can be semi-automated
to aid in throughput and an increase in product quality. This would allow for a better
overall cost structure thus aiding in solidifying a global commercial position.

2.4 Market Size and Growth

Batteries have been the only option available for powering mission-critical portable and
semi-fixed electronics equipment. Despite significant improvements in battery
technology over the past decade, the storage density is still not sufficient to meet the
demands for this growing market. Depending on the device, the battery life will typically
last for 1 to 4 hours of operation so users must carry additional sets in order to extend
the runtime in remote locations. In many cases, this would require heavy lead-acid
batteries for more energy storage or expensive lithium-ion batteries for lighter weight.

Portable generators can be used for semi-fixed applications but they are loud, bulky,
and inefficient. In uses where covertness is a key to success, generators are not a
viable solution. Applications in this market include surveillance, remote sensors,
portable satellite communications and radio repeaters, and wildlife monitoring for
research and environmental regulations.

Military Field communications, Surveillance, Sensors and field instrumentation are the
primary market segments for the XX25. Homeland security has become a top priority
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with government agencies and surveillance gear plays an important role. Suspects are
monitored using unmanned, hidden camera equipment that requires a quiet, long-
lasting power supply because it is unknown how long it will take before illegal activity
will take place and human interaction with the equipment should be minimized to lower
suspicion. The power needed for this application ranges from 15 W to 75 W, which
typically includes a recorder, a video camera, and potentially a transmitter. Critical
characteristics are high reliability, runtime in the “weeks” range, flexible power output,
and quiet operation. Customers include federal, state, and local law enforcement
agencies, border patrol, private and corporate security, and U.S. and foreign militaries.

Remote sensor applications require low, uninterrupted power and extremely long
runtimes. Power consumption of these sensors is around 1 W. Sometimes the sensor
deployment is underground, or is dropped into remote locations and is left behind when
the power runs out. In this application, the fuel cell can significantly extend the duration
of the sensors and runtime would be in the “months” range. Customers are mainly in the
military sector but these types of devices can also be used in scientific research
projects. It is estimated that the U.S. military alone has about 30,000 sensor
installations of this type.

Remote communications equipment is used in a variety of areas including disaster
relief, forest firefighting, and foreign aid. Communication is a key element in any
successful operation and it is especially important in emergency situations. Disaster
relief agencies are reliant on portable radios to coordinate their efforts but the batteries
on these devices lasted only a couple of hours. There was no power source to recharge
the batteries and it was a logistical nightmare to deliver new batteries to the relief
workers. The XX25 could have been used as a reliable, lightweight power source for
recharging batteries and powering other portable electronics in the field such as mesh
networks.

A similar situation occurs during firefighting in large, forested areas because there is no
communications infrastructure in these regions so fire departments drop radio repeaters
in strategic locations so the firefighters can communicate. These repeaters typically last
a few days running on large batteries and are left behind once the batteries die. The
XX25 can be used to allow the radio repeaters to last week’s rather than days since this
type of fire usually takes a long time to control. Radio repeaters are also placed along
long stretches of interstate freeways where there is no power infrastructure for law
enforcement communications. The batteries in these systems are replaced about once
a month, depending on radio usage, and the XX25 can significantly extend that time.

The last communication application revolves around a mobile satellite terminal for voice
and data internet connections. This device enables a communication channel from
virtually any location on earth. The satellite terminal allows foreign aid organizations
such as the Red Cross or Doctors without Borders to operate in isolated third world
regions while still staying in contact with critical resources. It would also be extremely
useful for coordinating disaster relief efforts. However, the battery on this device lasts
up to 1 hour in active use. The XX25 fuel cell system would be able to recharge the
battery and prolong the usage in remote locations for several weeks. If enough fuel
cartridges are carried, months of operation are even possible.
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The final demonstrated application is the monitoring of wildlife behavior or
environmental conditions in secluded locales for scientific research. These biologists
require a lightweight, quiet power supply to run cameras, microphones, and/or other
sensors with minimum disruption to the natural habitat. Almost every university in the
world with a biology department has a need for this type of research equipment. In
addition, EPA required environmental impact studies may also have a need for long-
term monitoring.

UltraCell’'s market research has shown that there is strong interest in the applications
described above. The XX25 system will be a robust system that is flexible enough to
serve all of these market segments. Since the fuel cell is a new product that will change
the usage model in each of these applications, it is unknown what the penetration rate
will be into each segment.

2.5 What is the general magnitude of the investmenttha  t will be
needed to bring the product into the market? How lo ng will the
commercialization process take?

We are currently in the market. Full market realization will occur in five to eight years
requiring investments range from $70M to $100M.

2.6 What are the additional potential sources of capita | that can be
used for financing the market entry of the product?

2.6.1 Additional Sources of Capital Investment:
UltraCell is owned and guided by 4 sizable owners| isted below.

STAR Ventures is an international venture capital group that invests in early-stage,
high-tech companies in Israel, the United States and Germany. STAR takes a global
approach and focuses on deep-technology companies that are already active
internationally or are preparing to expand globally. Since its inception in 1992, STAR
was involved as an early investor in successful companies such as Ciena, Alvarion,
Precise, EFI, Creo and Orckit. To date, STAR has nearly $1 billion under management
across over 15 funds. The portfolio comprises more than 160 companies, with more
than 50 exits through IPOs (mainly NASDAQ) or trade sales to date. Typical areas of
interest are information technology — especially software and equipment for the
communications and enterprise markets — as well as semiconductors, and to a smaller
extent medical device and biotech companies. Star Ventures is headquartered in
Munich, Germany, with offices in Herzelia, Israel and Dallas, Texas. For more
information, visit www.star-ventures.com.

BankInvest Group is a leading independent Nordic asset manager of mutual funds,
venture capital and discretionary mandates for institutional clients located in
Copenhagen, Denmark. Banklnvest manages in total more than $13 billion, which
makes the group one of the three biggest asset managers in Denmark. In 2002,
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Bankinvest launched a venture capital fund called P/S Bl New Energy Solutions for
investments in new energy technologies. Total capital raised exceeds E 50 million. The
lead-investor is the Danish state-owned oil and gas company, DONG. The investment
focus of the fund is renewable energy, distributed energy and technologies for energy
optimization and efficiency. P/S Bl New Energy Solutions has so far made investments
in Norway, Germany, the United Kingdom and the United States. For more information,
visit www.biventure.com.

OnPoint Technologies is a not-for-profit organization whose mission is to discover,
invest in and support companies and programs developing innovative mobile power and
energy for the technology commercial market with potential application to the U.S.
Army. OnPoint is funded by the U.S. Army to relieve the Army of the burden of
developing certain needed technology solely on its own or through normal procurement.

OnPoint focuses on technologies with the potential to address the requirements of both
the individual soldier and the commercial market. These technologies include anything
from long-lasting batteries to novel power-generating devices, including devices for the
commercial market, so long as they address Army needs. OnPoint will use a range of
investment approaches, including making equity investments, project partnering, and
research sponsorship and licensing arrangements. OnPoint also acts as a bridge
between the Army and the innovation community (entrepreneurs, established
companies, universities, researchers, and venture capitalists) to develop business
relationships. For more information, please visit www.onpoint.us.

BASF Venture Capital GmbH was established in 2001 as a wholly-owned subsidiary of
BASF Future Business GmbH, Ludwigshafen, Germany, and participates in startup
companies and funds by providing venture capital to open up new growth potentials.
BASF focuses on companies with innovative business models and technologies in
which chemistry is an important key to success. Investment is channeled toward
companies that can demonstrate successful applications for their product developments
as well as market demand. BASF also supports these companies with its expertise. The
world’s leading chemical company, BASF's portfolio ranges from chemicals, plastics,
performance products, agricultural products and fine chemicals, to crude oil and natural
gas. As a reliable partner to virtually all industries, BASF’s intelligent system solutions
and high-value products help its customers to be more successful. BASF develops new
technologies and uses them to open up additional market opportunities. The company
combines economic success with environmental protection and social responsibility,
contributing to a better future. Additional information is available at www.basf.com.
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2.7 Roles and Responsibilities of Lead Applicant and Co llaborators

1) UltraCell:
- Program Management

- Coordinate and specify technical activities
- Production system modifications

2) UDRI:
- Material selection and testing support

- Assist process and product development and transitioning to production

3) Mound Technical Solutions:
- Leak & performance testing

- Engine block assembly test
- Break-in and final evaluation

4) Invotec:
- Automation Testing

~ Robotic Integration

2.8 Type of Business Model and Strengths and Weaknesses

Founded in 2002 by seasoned Silicon Valley entrepreneurs, and backed by major U.S.
and European investments funds, including the U.S. Army’s Onpoint venture fund,
UltraCell has quickly become a world leader in micro fuel cells. UltraCell’s commercial
vision is for its Ohio facility to produce a fuel cell capable of powering a laptop for an
entire week without recharging. The potential market for this product may exceed 150M
units by 2011. By utilizing the extensive resources of Ohio based companies and
organizations, UltraCell of Ohio can grow rapidly to manufacture millions of fuel cells per
year, producing high quality jobs while establishing an American fuel cell infrastructure
and strengthening America’s position in the global portable power market.

UltraCell has developed a sustainable business model for its initial market entry.
Central to this strategy is the XX25™ system, which can be configured to power a host
of devices in both the military and ruggedized power markets. For example, the XX25™
can power Military radios, laser designators, battery charges, ruggedized computers,
and sensors for homeland and border security. It can also power battery chargers,
laptops, surveillance devices and satellite communications for non-military ruggedized
use. The extended run-time version proposed for this project offers a further “Venn
diagram intersection” of military and ruggedized applications, which can enable
extended run-time for the above listed applications as well as open new markets for the
product.
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2.9 Relationship to ODOD'’s Technology Commercialization
Framework

When overlaid on the TFFCP’s five-phase technology commercialization roadmap, this
project starts in the “Demonstrating” phase of commercialization at the “Mobilizing
Resources for Market Entry” sub-segment and at the completion of this 24 month
project will be at end of this sub-segment firmly in the middle of the “Market Entry”
phase of the Technology Commercialization Framework.

Figure 7: TFFCP five-phase technology commercialization roadmap

2.10 What technical proof is required to convince additi onal investors
to finance the next stage of work?

a) Robust manufacturing process
b) Solid supply chain

c) Proven product design

d) Reliable product operation

e) Traceable quality system

2.11 How much will it cost to complete the technical pro of and will the
State’s funding be adequate.

If this proposal is funded we do not anticipate any additional State funding for this
project.

2.12 How much will it cost to perform the next phase of the
commercialization process and what organizations pr ovide the
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types of resources the lead applicant will need to conduct the
next stage of the commercialization process?

See sections 2.5 and 2.6

2.13 Does the lead applicant have any commitments from p  otential
resource providers about their willingness to fund additional
commercial phases?

Our investors (see section 2.6).

2.14 Intellectual Property

The intellectual property foundation of UltraCell provides the company with widespread
opportunity for its innovative fuel cell technologies. In total, the company has 35
pending US patent applications and 22 international and foreign patent filings for
various aspects of its the micro fuel cell technology, including fuel processors, fuel cell
stacks, fuel cartridges, and associated components and processes. In addition, the
company exclusively licenses a portfolio of micro fuel cell technology developed at the
Lawrence Livermore National Laboratory. This licensed portfolio includes at least
another 10 pending US applications, 9 issued US patents and several pending and
granted foreign applications relating to MEMS-based manufacturing micro fuel cell
technology.

UltraCell operates a patent committee composed of marketing, engineering, research
and company directors to help guide the growth of the portfolio. The patent committee
evaluates the status of competitors’ patents, encourages a high rate of invention
disclosure submission by UltraCell and affiliated employees, determines which cases
get filed in the US and foreign and determines what strategic IP positions need to be
acquired or expanded.

UltraCell anticipates that significant IP will develop out of this project, especially in the
area of manufacturing and production processes. As the project progresses the patent
committee will identify any novel designs, methods or processes and evaluate them for
further prosecution, and ensure that UltraCell achieves favorable terms to UltraCell’s
core business model, for any IP developed by non-UltraCell employees.

LOI #TFFCP 08-28 Page 31 of 49
UltraCell Corp
“Increasing Productivity and Reliability of Reformed Methanol Micro Fuel Cells”



3 Projected Economic Impacts

To date, TECH 07-042 managed by UDRI and TECH 07-048 managed by UltraCell
have both moved the evolution of UltraCell’'s production into full manual production.
TECH 07-042 is allowing us to field test approximately 40 XX25’s under actual field
conditions. The results of this test will aid in improving reliability and robustness of the
current concept

TECH 07-048 is providing technical development toward significantly longer run times
between fuel container changers. Results from these efforts will broaden UltraCell's
available product-markets which will lead to higher volume sales.

Currently, UltraCell's operations can manually produce up to 800 units per month on a 2
shift basis. Although a good start, improving performance testing and assembly
methods supported by this proposal will provide for faster throughput and a much more
reliable end-product thus assuring a solid commercial position in the global market
place.

In addition to insuring the current job growth plan as put forth in last year's Third
Frontier offerings, acceptance of this application will greatly assist in transitioning the
manufacturing process from a “laboratory bench production process” towards high-
volume manufacturing (HVM) in a shorter time period. Early demonstrations of HVM
methods will form a basis for a robust manufacturing plant design.

HVM manufacturing will greatly aid in reducing BOM costs. To enable mass market
deployment and product integration, HVM manufacturing is a requirement. With the
transition from pilot-line manufacturing to HVM taking place in 2008 to 2010, the job
growth and quality will be for high paying skilled technology and manufacturing
employees. Further, the composition of UltraCell's fuel cell design, makes use of the
extensive infrastructure and skills previously providing services to the auto industry. In
particular, Ohio possess the depth and breadth of tooling and machining expertise
required to obtain the volume, quality and cost targets necessary for sustainable
success.

UltraCell, together with our collaboration partners, will not only provide immediate
positive economic impact to the award participants, but will strategically position the
State of Ohio to become a world-wide focal point for portable fuel cell manufacturing
and development. UltraCell's estimated employment, personal income, and product
revenues from the commercialization success of these technologies is described below
in Table 3 for expected end of Grant in ~2010 and five years later or ~2015.

As the manufacturing sector in Ohio transitions from the auto sector to emerging
technologies, UltraCell and its collaborators provide a path for synergistic growth
throughout the region. As cost reductions associated with economies of scale are
realized, low unit price, profitable business, and rapid manufacturing growth is
attainable.
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Table 3: UltraCell-Ohio End of Project and five years thereafter.

2010 2015
Direct 90 300
Employment
Personal
Income $4.150 $16.5
(Payroll) Million Million
Product $10.38 $41.25
Revenue Million Million

Additional economic value is created by Ohio becoming a center for portable fuel cell
development. With dozens of established and young companies targeting numerous
market opportunities for fuel cell deployments, the infrastructure created can be
expected to serve the entire industry. Market demand for fuel cell related products and
services will be an impetus for additional emerging industry companies to locate and
thrive in Ohio. Such enterprises include membrane manufacturing, nanomaterials,
coatings processes and senor development. Therefore, economic returns to the state
will be a multiple of those goods and services directly related to UltraCell.

The existing Ohio cluster of fuel cell research and advanced energy technologies will be
further enhanced by demonstrating the commercialization of these technologies. Ohio’s
higher education system and associated university research activities benefit from
enhancing their reputation thereby attracting engineering and science students and
faculty to the region.

As outlined, this proposal is consistent with Ohio’s strategic direction to further position
itself as a leader in the fuel cell industry.

a) Builds on Ohio’s world class position in advanced materials research and
application to emerging commercial products

b) Capitalizes on the skilled workforce and the next generation of advanced
manufacturing opportunities

c) Advances the commercialization of other related products developed with
Third Frontier support including fuel cell tester technology (Mound
Technical Solutions), polymer research and development, sensors and
controls, etc.

d) Will be highly visible and have a competitive advantage of product
commercialization in Ohio because of Ohio’s unique role as the center of
Air Force and NASA research & development for the warfighter and
aerospace.

Further, the proposed venture intersects and compliment existing Third Frontier
investment areas in advanced energies, advanced materials/manufacturing, sensors
and controls, power and propulsion. With the state of Ohio applying a consistent
strategy leading to establishing the region as a world-leader in all aspects of fuel cell
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development and manufacturing, the synergistic economic benefits can be expected to
deliver several times the direct economic impact provided to the region by UltraCell.
These benefits have not been quantified in this analysis.
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4 Budget

The breakdown of the budget for each collaborator is presented in the tables below.

Budget Form 1 - Total Two Year Budget Plan for Appl  icant and All Collaborators

Use of Funds Year 1 Year 2 Total
State Funds Cost Share State Funds Cost Share State Funds Cost Share
Operating Funds
Personnel/Fringe $412,204 $58,350 $361,204 $58,350 $773,408 $116,700
Supplies $16,275 $14,275 $30,550 $0
Purchased Services $0 $0
Travel $0 $0
Other Direct Costs $0 $0
Subcontract/Subgrant $0 $0
Subtotal $0 $0

Indirect (State Funds capped

at 20% of subtotal) $76,521 $130,687 $69,521 $130,687 $146,042 $261,374
Total Operating $505,000 $189,037 $445,000 $189,037 $950,000 $378,074
Capital Funds
Real Property $0 $0
Buildings & Structures $0 $0
Architectural Engineering

Professional Services $0 $0
Machinery $0 $0

Equipment $25,000 $61,000 $25,000 $61,000 $50,000 $122,000
Subcontract/Subgrant $0 $0

Total Capital $25,000 $61,000 $25,000 $61,000 $50,000 $122,000

Total Funds $530,000 $250,037 $470,000 $250,037 $1,000,000 $500,074
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Budget Form 2 - UltraCell - Lead Applicant Budget

Use of Funds

Operating Funds
Personnel/Fringe
Supplies
Purchased Services
Travel
Other Direct Costs
Subcontract/Subgrant
Subtotal
Indirect
Total Operating

State Funds

$155,810.00
$9,275.00

$165,085.00
$33,017.00
$198,102.00

Cost Share

$58,350.00

$101,044.00
$159,394.00

State Funds

$155,810.00
$9,275.00

$165,085.00
$33,017.00
$198,102.00

Cost Share

$58,350.00

$101,044.00
$159,394.00

State Funds

$311,620.00
$18,550.00
$0.00
$0.00
$0.00
$0.00
$330,170.00
$66,034.00
$396,204.00

Total

Cost Share

$116,700.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$202,088.00

$318,788.00

Capital Funds

Real Property $0.00 $0.00
Buildings & Structures $0.00 $0.00
Architectural
Engineering
Professional Services $0.00 $0.00
Machinery $0.00 $0.00
Equipment $25,000.00 $61,000.00 $25,000.00 $61,000.00 $50,000.00 $122,000.00
Subcontract/Subgrant $0.00 $0.00
Total Capital $25,000.00 $61,000.00 $25,000.00 $61,000.00 $50,000.00 $122,000.00
Total Funds $223,102.00 $220,394.00 $223,102.00 $220,394.00 $446,204.00 $440,788.00
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Budget Form 3 — Invotec Collaborator Budget

Use of Funds Year 1 Year 2 Total
State Funds Cost Share State Funds Cost Share State Funds Cost Share
Operating Funds

Personnel/Fringe 51000 $51,000.00 $0.00
Supplies 2000 $2,000.00 $0.00
Purchased Services $0.00 $0.00
Travel $0.00 $0.00
Other Direct Costs $0.00 $0.00
Subcontract/Subgrant $0.00 $0.00
Subtotal 53000 $53,000.00 $0.00
Indirect 7000 $7,000.00 $0.00
Total Operating $60,000.00 $0.00 $0.00 $0.00 $60,000.00 $0.00
Real Property $0.00 $0.00
Buildings & Structures $0.00 $0.00

Architectural Engineering

Professional Services $0.00 $0.00
Machinery $0.00 $0.00
Equipment $0.00 $0.00
Subcontract/Subgrant $0.00 $0.00
Total Capital $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Total Funds $60,000.00 $0.00 $0.00 $0.00 $60,000.00 $0.00
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Use of Funds

Operating Funds
Personnel/Fringe

Supplies
Purchased Services
Travel
Other Direct Costs

Subcontract/Subgrant
Subtotal
Indirect

Total Operating

Budget Form 3 - University of Dayton - Collaborator

Budget

Year 1 Year 2 Total
State Funds Cost Share State Funds Cost Share State Funds Cost Share
$ $ $
66,019 $ - 66,019 $ - 132,038 $ -
5,000 - 5,000 - 10,000 -
$ $ $
71,019 $ - 71,019 $ - 142,038 $ -
14,204 18,493 14,204 18,493 28,408 36,986
$ $ $ $ $ $
85,223 18,493 85,223 18,493 170,446 36,986

Capital Funds

Real Property
Buildings & Structures

Architectural
Engineering
Professional Services
Machinery
Equipment
Subcontract/Subgrant
Total Capital

$

- $

- $

- $

- $

- $

Total Funds

$

85,223 $

18,493 %

85,223 $

18,493 %

170,446 $

36,986
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Budget Form 3 - Mound Technical Solutions Collabora  tor Budget

Use of Funds Year 1 Year 2 Total
State Funds Cost Share State Funds Cost Share State Funds Cost Share

Operating Funds

Personnel/Fringe $139,375.00 $139,375.00 $278,750.00 $0.00
Supplies $0.00 $0.00
Purchased Services $0.00 $0.00
Travel $0.00 $0.00
Other Direct Costs $0.00 $0.00
Subcontract/Subgrant $0.00 $0.00
Subtotal $0.00 $0.00
Indirect $22,300.00 $11,150.00 $22,300.00 $11,150.00 $44,600.00 $22,300.00
Total Operating $161,675.00 $11,150.00 $161,675.00 $11,150.00 $323,350.00 $22,300.00
Real Property $0.00 $0.00
Buildings & Structures $0.00 $0.00

Architectural Engineering

Professional Services $0.00 $0.00
Machinery $0.00 $0.00
Equipment $0.00 $0.00

Subcontract/Subgrant $0.00 $0.00

Total Capital $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Total Funds $161,675.00 $11,150.00 $161,675.00 $11,150.00 $323,350.00 $22,300.00
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Budget Form 4 - Cost Share Funds - Source and Use

Table of Cost Share
Capital
Cash

Source of Cost Share (By Entity -
$

University of Dayton 18,493 $
MTS
UltraCell 159,394
$
Total 177,887

Source of Cost Share (By Type)

Federal $ - %

Corporate/Industrial
Higher Education
Other Non-Profit

Other

Total $ - %

Year 1

In-Kind

$
72,150

$

159,394

$

177,887

$

$

$
72,150

of Funds

$

Cash

36,986
$0

318,788

$
355,774

Total
In-Kind

$22,300

122,000

$
144,300

- $

Total Funds

$ 177,887 $

72,150 $ 177,887 $

72,150 $ 355,774

$ 144,300
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5 Budget Narrative

5.1 UltraCell, Corp

Personnel/Fringe costs- __Personnel/Fringe costs of $155,810 per year are
based on 1620 hours of professional effort at $96.16 per hour. In-kind
Personnel/Fringe costs of $58,350 per year are based on 605 hours of
professional effort at $96.16 per hour.

Indirect Costs-__UltraCell has applied the ODOD mandated indirect cost rate of
20% to all of its direct costs, totaling $66,034. The remaining indirect costs
greater than the 20% cap plus total indirect costs of match personnel/fringe
($202,088) are considered for this proposal as match.

Supplies- _The estimated cost of $9,275 per year is for miscellaneous laboratory
and manufacturing supplies and tools.

Capital-_in-kind robotics and accessories $122,000 and $50,000 for analytical
instrumentation.

5.2 Mound Technical Solutions, Inc. (MTS)

Personnel/Fringe costs - costs of $278,750 are based on 1200 hours of
analytical specialist effort at $137.50 per hour, 450 hours of managing engineer
effort at $75.00 per hour, 800 hours of engineer effort at $37.50 per hour, 2000
hours of technician effort at $25.00 per hour. The analytical specialist effort will
be performed by Dr. Robert Ellefson who will lead the research, design, and
development efforts with specific attention to the various influent and effluent
analysis requirements. The managing engineer effort will be performed by Doug
McClelland who will manage the MTS development portion of the effort and
assist with research, development, and design. The engineer effort will be
performed by one or more MTS senior engineers who will carry out the design
and prototype activities. The technician effort will be performed by one or more
MTS technicians who will implement hardware and software efforts related to the
prototype development activities. No equipment funds have been budgeted for
Mound Technical Solutions in this proposal as the equipment purchased to
develop prototypes will be approved and procured by UltraCell.

Indirect Costs- TS has applied the ODOD mandated indirect cost rate of 20% to
all of its direct costs, totaling $44,600. The remaining indirect costs greater than
the 20% cap ($22,300) are considered for this proposal as match.
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5.3 INVOTEC Engineering, Inc.

Personnel/fringe costs - of $51,000.00. The project includes 60 hours of direct
supervision from a Senior Project Manager to supply tooling and equipment that
will require 300 hours of Design Engineering and 200 hours from Journeymen
Tool Makers. The equipment setup and process development effort includes 220
hours of programming from a Senior Electrical Engineer and 70 hours of
equipment integration by Electrical Technicians.

Indirect Cost - _Total of $7,000 of indirect costs are based on operating within the
project management structure in our organization,

Supplies - A total of $2,000.00 is allocated for raw materials, tooling and
equipment components.

UNIVERSITY OF DAYTON RESEARCH INSTITUTE

Personnel/Fringe- _Personnel/Fringe costs of $66,019 per year are based on
600 hours of professional effort at $97.09 per hour, 100 hours of technician effort
at $55.44 per hour, and 55 hours of administrative effort at $40.39 per hour.

Supplies - The estimated cost of $5,000 per year is for miscellaneous laboratory
and reporting supplies and services and equipment use charges.

Indirect Cost - The University of Dayton’s provisional indirect cost rate is 46.04%
for federal programs awarded in Fiscal Year 2008 (1 July 2007 through 30 June
2008). The University requests 20% on this program and the balance is included
as cash cost sharing.

6 Past Performance on Previous Third Frontier Award S

UltraCell 2007 Dayton Operations Start-up. Beginning July 1, 2007 the UltraCell
Board approved the build out plan for Dayton Operations. Starting with 4 Ohio
employees, UltraCell built and integrated a manually operated pilot plant capable
of building 800 engine blocks on a 2 shift basis. As of year-end 2007, UltraCell
has invested over $2,000,000 in expenses in the South Eastern Region of Ohio
in terms of salaries, supplies and services. Within 6 months, UltraCell has
created 25 full-time equivalent jobs (14 in UltraCell and 11 as a result of outside
component build and services).

Project 07-048 — Extended Run Time. Lead by UltraCell,

Project 07-042 — Demonstration Project led by UDRI was designed to field-test
35 to 45 UltraCellsXX25 Micro Fuel Cells in actual situations. This project will
generate real-world data and information that will assist in manufacturing and
design improvement
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7 Linkage to Prior TFP Investments

7.1 Mound Technical Solutions Past ODOD funded projects and
performances

Mound Technical Solutions, Inc. has just completed the very successful TFFCP
05-057 program that brought about the development of the MT571 Fuel Cell
Tester. MTS is presently the lead on TFFCP 07-049 that is a follow on to 05-057
and is centered on enhanced testing capabilities. These programs have
produces our patented ETCH™ modular technology. The testing technology will
be leveraged to provide Ohio University with advanced testing capabilities.

In addition, MTS is a collaborator on a current Demonstration Project, TECH 07-
042, which is carrying out performance evaluations of the XX25 Micro Fuel Cell.
Experience from the testing performed in this collaboration will be applied to this
proposed program.

7.2 UDRI Past ODOD funded projects and performances

UDRI is presently supporting several ongoing TFFCP’s that relate to the present
proposal. UDRI is a collaborator on TFFCP 07-049 that is centered on
developing a comprehensive fuel cell tester system. This program is a follow on
to TFFCP 05-057. The overall fuel cell tester program has been highly
successful with the development and initial commercialization of a novel fuel cell
tester. Several technology areas that have been developed during these
TFFCP’s, especially in the areas of fuel cell testing and fuel cell component
evaluation, will be of direct benefit to this proposal.

In addition, UDRI is the lead on a current Demonstration Project TECH 07-042
which is carrying out performance evaluations on the UltraCell XX25. The
ongoing results from these evaluations will be helpful to this proposal.

UDRI’s lead team member to this proposal is/has been the project manager and
or co-manager on several TFFCP projects. His project management experience
will also be available to assist if needed on this project.

8 Experience and Qualifications

UltraCell Corporation (UltraCell) was founded in 2002 to commercialize an
advanced Reformed Methanol Micro Fuel Cell (RMFC) technology invented at
the U. S. Department of Energy's Lawrence Livermore National Laboratory
(LLNL). This technology enables a breakthrough in micro fuel cell performance.
UltraCell is the first to commercialize RMFC technology to provide clean
renewable energy to power portable electronics. UltraCell's XX25™ micro fuel
cell system is leading the industry with its ultra-compact size and light weight.
The XX25 is the only system in its class to have undergone extensive Military
Specification qualification testing and field trials.
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UltraCell's team has significant experience in all aspects of fuel cells, including
research, product development, manufacturing and customer applications. The
company has developed new technologies and intellectual property in the field of
methanol-based fuel cells and continues to innovate in this rapidly emerging field.
UltraCell has an exclusive license with LLNL for micro fuel cell technology based
upon reforming methanol into hydrogen reformate using proprietary technology in
the fuel reformer and hydrogen fuel cell stack.

With the July, 2007 opening of the UltraCell manufacturing plant in Vandalia,
Ohio, UltraCell now offers the first volume-production micro fuel cell facility in
North America. This plant applies advanced manufacturing techniques while
leveraging the extensive local area supply chain and automotive quality methods
to enable rapid response to growing customer needs. Its location at the Dayton
International Airport free trade zone enables the company!s products to be
readily available to customers worldwide. With it's two U.S. locations, and
partners in Asia and Europe, UltraCell is prepared to support customeris needs
around the world.

Mound Technical Solutions, Inc . (MTS), incorporated in Ohio in 1996, is
an instrument manufacturer located in Miamisburg, Ohio. MTS employs four full-
time and eight part-time personnel providing both products and services.
Products include tritium measurement instrumentation, tritium containment and
recovery systems, fuel cell test equipment, automated mechanical fixtures, data
acquisition and control systems, and gas calibration systems. MTS’ customer
base includes many DOE facilities and numerous commercial entities. MTS
facilities occupy over 2000 square feet of operation and office space at the
Mound Advanced Technology Center.

INVOTEC Engineering, Inc., a registered professional engineering company, is
located in a southern suburb of Dayton, Ohio. INVOTEC provides custom
designed assembly, inspection, and test systems as well as fixtures, tools, and
gages to manufacturing companies of many different industries. The company
employs over 60 engineers, technicians, and toolmakers and is based in a
35,000 square foot facility that houses both the corporate and engineering offices
as well as the manufacturing facility. INVOTEC specializes in the implementation
of a diverse array of core technologies in producing customized manufacturing
systems for our customers. These technologies include industrial controls and
software, servo motion control, machine vision, robot and laser integration,
pneumatic and electric actuators, as well as machined and fabricated metal
components. The design engineering process utilizes state of the art 3D solid
modeling software tools. Every system developed is thoroughly documented to
customer specifications including mechanical and electrical engineering
drawings, bills of material, operating and maintenance manuals including
complete software documentation.

The University of Dayton Research Institute (UDRI) is the research arm of the
University of Dayton. UDRI was formally established in 1956 and over the last
fifty years has performed over $1 billion of sponsored research, development,
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processing, and testing on a wide range of materials. In FY’06 UDRI had over
200 active government contracts and over 800 active industrial accounts totally
over $70 million in revenues which represents over 90% of the total sponsored
R&D at the university. UDRI has a staff of ~400 engineers and scientists working
in over 25 scientific and engineering disciplines and has had an active fuel cells
based technology program for many years. UDRI is a national leader in scientific
and engineering research, serving government, industry, and not-for-profit
customers. Since 2004, UD has been ranked number two among all universities
in the nation for the amount of federal- and industry-funded materials research it
performs, according to the National Science Foundation. UDRI's wide range of
technical expertise and world class facilities will enable it to perform the project
goals and help ensure the success of the project.
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9 Collaborator Letters of Commitment

LOI #TFFCP 08-28 Page 46 of 49
UltraCell Corp
“Increasing Productivity and Reliability of Reformed Methanol Micro Fuel Cells”



LOI #TFFCP 08-28 Page 47 of 49
UltraCell Corp
“Increasing Productivity and Reliability of Reformed Methanol Micro Fuel Cells”



LOI #TFFCP 08-28 Page 48 of 49
UltraCell Corp
“Increasing Productivity and Reliability of Reformed Methanol Micro Fuel Cells”



LOI #TFFCP 08-28 Page 49 of 49
UltraCell Corp
“Increasing Productivity and Reliability of Reformed Methanol Micro Fuel Cells”



