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PowerAvenue Corp.

Primary Goal

Delivery of secure, safe, 
reliable, environmentally 
friendly technology at 
competitive cost through 
high-volume 
manufacturing

“… the most significant initiative in 
distributed secure and clean power 
generation of the 21st century…”

Rocco Guarnaccia, CEO
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On the Leading Edge of Technology
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The Company

PowerAvenue  was formed in 2002 to become 
mass manufacturer of secure and clean power

PowerAvenue’s focus is on Proton Membrane 
Exchange (PEM) fuel cells due to their;

operation at low pressure and 
temperatures,
high power-to-weight ratio, and
reliability and efficiency 

Decentralized Modular 
Point-of-Use Power 
Delivery Systems
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‘Hydrogen is the fuel of the future’ President Bush, Earth day, 22 April 2006

• Hydrogen is the most abundant element in the 
universe and third most abundant on 
earth

• Hydrogen IS NOT toxic, corrosive, radioactive,
polluting, or carcinogen

• Hydrogen has the highest energy density (per 
mass) compared to other traditional 
fuels

• Hydrogen is NOT burned in a fuel cell

• Hydrogen can be produced from variety of 
feedstock using proven technologies
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Alternative Fuels

OIL : Limited supply, Pollution issues

COAL : More abundant, but more polluting
some problems solved using clean coal tech

Natural Gas : Limited supply, clean, transport problems

Bio-diesel : “Replacing food for fuel, energy intensive to
produce, low altitude ozone issues
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Alternative Energy

Solar: Location dependent, 
Land use intensive,
Low energy density

Wind: Location dependent, 
Land use intensive,
Low energy density

Geothermal: Limited supply
Pollution issues
Location sensitive

Nuclear: Clean Energy
Political and security issues
Major Waste Disposal problems
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Hydrogen Economy cannot be 
developed by itself

Evolution of energy vectors from 1850 up 
to date

Experience on hydrogen as an 
“alternative” energy source in 70s was 
negative

Why hydrogen comes out again?

Barriers to the market

Evolution of energy vectors from 1850 up 
to date

Experience on hydrogen as an 
“alternative” energy source in 70s was 
negative

Why hydrogen comes out again?

Barriers to the market
Therefore, the transition process towards the 

hydrogen-economy should be adopted
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How We Produce Hydrogen NOW

Electrolysis

Simple Concept BUT
Not practical

The process is very energy 
Intensive.  It requires more energy
to produce hydrogen than other
competing processes 
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A Better Approach : Hydrogen from Sand

• Silicon (via sand) - second most 
abundant element on Earth’s crust

• Sun is used to purify Si to 98%
• Water is used to produce H2 from Si

The resulting products are SiO2 and pure 
water
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New Way of Using Hydrogen

Non-burning of H2 –

Hydrogen in not burnt in a fuel Cell as with fossil fuels, but 
instead its electron is separated to generate electricity

Sample reactions

Burning

Non-Burning
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Does Hydrogen Measure up?

• Fuel cells powered by pure 
hydrogen emit no harmful 
pollutants. 
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Additional Technical Information …
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15 kg of Sand yields 1 kg of Hydrogen !

1 ton FeSi (98.5%)

2.1 tons of Sand
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Hydrogen Fuel Cells

Advantages:

Direct energy conversion
No emission
High Efficiency
No moving parts
Quiet operation
High reliability
Rapid response to load 
fluctuations

Types:

Alkaline
Proton Exchange Membrane 
(PEM)
Direct Methanol
Phosphoric Acid
Molten carbonate
Solid oxide



Private and Confidential

21

PowerAvenue Corp.



Private and Confidential

22

PowerAvenue Corp.



Private and Confidential

23

PowerAvenue Corp.

Products and Solutions
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Zero-Emission Scooter
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Stationary Power Systems

PowerAvenue: 1 kW to 25 kW

Applications: 
Homes, Business, Hospital
Hotel, School, Emergency Power 
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Silicon/Hydrogen fuel Power Plant

The following data are for conversion of Silicon to Hydrogen and the use of 
Hydrogen in a H2 burning gas turbine to generate electricity.  Since many of the 
process and component efficiencies are not well known, a 50% overall efficiency 
has been assumed for the entire process.  This number maybe on the optimistic 
side since most fossil-fuel power plants operate at below 40% cycle efficiency. 

194,000 
tons

97,000 
tons

19,400 tons1940 tonsSi consumption per year

540 tons270 tons54 tons5400 kgSi consumption per day

22.2 tons11.1 tons2.22 tons220 kgSi consumption per hour

100 MW50MW10MW1MWSilicon Consumption
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Distributed 
generation

240 MW

Hydrogen vehicles
2500 buses
25000 cars

Power generation
560 MW

Hydrogen Hub Silicon Fuel basedHydrogen Hub Silicon Fuel based

Hydrogen production plant

H2Silicon
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Distributed 
generation

50 MW

Hydrogen vehicles
1350 buses
13500 cars

Solar Energy  basedSolar Energy  based

Solar production plant H2
H2

Solar thermal HT
Photolysis LT
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Avoided CO2 for each hydrogen hub
Installation Forecast electric power 800 MW

Vehicles ~   2,500 buses 

~ 25,000 cars

2.3 – 2.7  million ton CO2/year 

Installation Forecast electric power 800 MW

Vehicles ~   2,500 buses 

~ 25,000 cars

2.3 – 2.7  million ton CO2/year 

Installation Forecast electric power 50 MW

Vehicles ~   1,300 buses 

~ 13,000 cars

0.3 million ton CO2/year

Installation Forecast electric power 50 MW

Vehicles ~   1,300 buses 

~ 13,000 cars

0.3 million ton CO2/year

Hydrogen Hub 
Silicon 

Fuel based

Hydrogen Hub 
Silicon 

Fuel based

Hydrogen Hub 
Solar 

Fuel based

Hydrogen Hub 
Solar 

Fuel based
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Hydrogen Combustion Turbine

In the 21st century, nations must optimize use of low-
quality fossil fuels and sustainable-source energy while 
giving equal consideration to resource depletion, 
environment protection, and the varying economic 
considerations affecting all nations. Because these three 
factors -- energy, environment, and economy -- are 
interdependent, advances in one must be compatible 
with the others. 
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Energy Balance for a 
Hydrogen-Fueled Turbine
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Hydrogen Combustion Turbine
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5 MW Hydrogen Burning Plant

Hydrogen Turbine
Generator

H2 fuel
3.78 

mkg/yr

5 MW

Waste Heat 
Boiler

Backup Gas 
Boiler

Pumping Station

Storage and Aux 
Equipment

Absorption Chiller

Absorption Chiller

STEAM

Chilled Water Cooling Towers

Offices/ 
Control 
Room

Water 
Treatment/
Chemicals

40 m

35 
m

35 
m

40 m
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1 MW Power Plant
To be developed by 
PowerAvenue Corporation 
(poweravenuecorp.com)
in cooperation with 
CO-VER Holding Industries
(www.cover.it)

1 MW Power System, 
30 parallel 34 kW Modules. 
Ten Systems of 102 kW each

Dimension (each 34 kW system) 
1 m x 0.6 m x 0.5 m/ system

Start up time:  10 sec, full power
In 2 minutes

17 m

17 m

MBoP

EBoP

Transformer

3 x 102 kW 3 x 102 kW

4 x 102 kW

Note: This 
area will be 
used to store 
Hydrogen for 
the first phase 
of the plant
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Overall Layout
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Hydrogen utilization
Critical steps

Hydrogen utilization
Critical steps

Hydrogen Turbine Commercial Units

Stationary Fuel Cells Distributed Generation

Automotive Fuel Cells City Buses and 
Dedicated Cars

Logistics

Hydrogen Turbine Commercial Units

Stationary Fuel Cells Distributed Generation

Automotive Fuel Cells City Buses and 
Dedicated Cars

Logistics

2004-2011
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Renewable Energy Based On Silicon

Today‘s Energy:

based on
Carbon technology

Tomorrow‘s Energy:

based on
Hydrogen technology
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Conclusion

• How can you provide ENERGY without damaging the 
planet? 

• PowerAvenue Corp. provides solution, security and 
reliability with HYDROGEN without damaging capacity to 
power delivery systems.

• In addition, addressing efficiency to optimize the use of 
capital to meet return on assets (ROA) and return on 
investment (ROI)
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Liechtenstein:

Europe's First Clean Energy Nation


