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The End of Hydrocarbons

« Worldwide Energy Demand Growth

e 2010-20 OIl World Production Peak

— Strong Reserve Concentration
— Most of the investment will be useless

* OIl shortage will be covered by Natural Gas
—2020-2030 Gas World Production Peak

* Discovery of new Reserves will be rapidly absorbed
by the exponential growth in demand

he World requires a New Energy Source
to substitute Fossil Fuels




Climate Change Impact
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World Economy:

Productivity Decrease

Drop in the Nations GDP

Social Cost Increase due to:

- Health problems

- Catastrophes (Floods, Droughts, etc.)

The World must stabilize and start to revert the
Greenhouse Effect Gas Emissions
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Sustainable Development

Develop and Consolidate Energy Production Chains free of
GHG Emissions in all phases (Production, Transportation
and Consumption) securing Sustainable Development

\Wilale! Solar Thermal Photovoltaic Hydraulic Geothermal

_ R 8
Electric ‘ Energy

'
—> 5\;:::; —» Electrolysis — Hyd rogen

Renewable Energy Sources must compete
with Indirectly Subsidized Fossil Fuels




Fossil Fuels Actual Price

Cpst Social Cost
considered LA (Not included

in Price “_ & in Price)

Ozone Hole

Nuclear Accidents
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Nuclear Wastes

Forest Fires Floods Drought and
Desertification




Why Hydrogen?

Most abundant Element in the Universe.
It allows for a gradual transition:

100 % Fossil Fuels ? 100 % Renewable Energy Sources
Most flexible fuel vis-a-vis Renewable Energy Sources

Hydrogen promises to meet the GHG Reduction and
Sustainable Development goals.

Hydrogen is the only Energy Vector that will allow for
“Sustainable Development”, replacing Fossil Fuels and
reverting Climate Change Effects
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WINDS
In the
Patagonia
Region

Comodoro Rivadavia
Power: 17 MW
Capacity Factor: 42 %

Pico Truncado
Power: 1.2 MW
Capacity Factor: 47 %

Annual Mean Wind
Speed (m/sec)
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Chubut (Water - Ports - Airports)

| e Gastre
.
Puerto Madryn

Esquel + ®

Gaiman @_ @

Chubut River
@ Trevelin Trelew

l ‘L Avg.: 35 m3/sec

3 Million m3/day
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® Most important Localities
(85 % of Total Population)
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Chico River
Avg.: 48 m3/sec Power: 17 MW \L Sea Port
4.15 Million m3/day Capacity Factor: 42 % | pirport




Los Antiglios |@
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Moreno
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Las Heras Olivia
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Deseado River
Avg.: 15 m3/sec
1.3 Million m3/day
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Santa Cruz
(Water - Ports
Airports)

Puerto Deseado

Wind Directio> East

® Gdor.
Gregores

+ Puerto San Julian

Power: 1.2 MW
Capacity Factor: 47 %

Piedra Buena
Puerto SantaCruz

Santa Cruz River
Avg.: 698 m3/sec
60 Million m3/day

Coyle River
Avg.: 48 m3/sec
4.2 Million m3/day

Rio Gallegos
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Gallegos River
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1.2 Million m3/day

Annual Mean Wind
Speed (m/sec)
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Road Infrastructure and Labour Resources

Santa Cruz
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Skilled Labour Available
In both Provinces
(Gas and Oll Exploitation)
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Country or
Province

Population
Thds. Inhab.

Density
(Inhab./Km?)

Germany

82,150

AC{ORS

Denmark

5,340

123.9

India

1,015,920

309.0

Holland

15,920

383.4

China

1,261,000

131.7

Japan

126,770

335.5

Chubut

413

1.8

Santa Cruz

197

0.8
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Location an Area Required for the Project

Comodoro Rivadavia
136,000 inhabitants

Power: 17 MW
Capaticy Factor: 42 %

>

: Sarmiento
i 8,100 inhabitants

Chubut :

C.A.P.SA. ' Eolic Park

W :
o Diadema | 212 16,000 MW
ool Field : 1,600 Km?
(63,5 TWh year)
90 Km x 20 Km

o : Las Heras =
= : ; i || 9,500 inhabitants Caleta Olivia
2 : 5 5 36,200 inhabitants
Tl > ' Lo MW N Gaseous and Liquid
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r iy Project Summary

Development of Large Wind Parks in the Province of
Santa Cruz for 16,120 MW In 10 years.

Electrolysis Process Hydrogen Production

Liquid Hydrogen Production: 13.3 Million m3/year

Gradual supply to a 38,500 Taxi Fleet and 14,300
Buses in the City of Buenos Aires the “Future Clean
City” and the Regional Market.

Material Hydrogen surplus to be Exported to Other
Countries.




Wind Energy

Global Project Scheme

Liguefaction

Liquid Hydrogen

Regional
Market

European North
Union America

v

Hydrogen Distribution
Pipeline — Truck — Rall - Barge

v

v

v

Combined Cycle Power Plants
Distributed Generation
Stationary Fuel Cells
Transport (ICE — FC)

Residential
Commercial
Oficces
Others

Petrochemical & Industry
- Synthesis Gas

- Ammonia Production

- Fertilizer Manufacture

- Power & Heat
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Investment Cost Base

Description unit : Unit Cost Source
Consumption

Wind Turbines, Transmission and

) 1,200 U$S/KW International Standard Costs
Transformation

Water Pumping and . National and International
Treatment 4.9 KWhr/m s Standard Costs

Electrolysis Process
(80 % Performance)

- PME Project MTU GmbH

45 KWhr/Kg H
gHz | 550 USS/KW - Stuart Energy Systems

- Argentine Hydrogen Association

Liquefaction Process | 12 KWhr/KgH, | 300 U$S/KW - Canadian Hydrogen Association

N - LNG Basis

Liquid Hydrogen 500 U$S/m?3 - Hydrogen as an Energy Carrier
Storage (Prof. Carl-Jochen Winter)
Berth and Tanker
Loading System

60 Million U$S LNG Basis

General Facilities (20 % items 2, 3, 4 and 6) International Standard Costs

Engineering and General Expenditures

(10 % items 2, 3, 4 and 6) International Standard Costs

Unit Cost reduction of equipments throughout the years is taken into account,
due to technological progress and the scale economy considered in the project.




Phase | Evaluation (Year 1 to 3)

 Total Investment: 2,985 Million U$S
 Installed Wind Power: 1,934 MW

« Capacity Factor: 415 %

e Hydrogen Production (3 years): 3.2 Million m3 H,L
* Oxygen Production (3 years): 1.4 Million Tn

« Water Requirement (3 years): 2.4 Million m3

» CO, Emissions Reduction: 9.7 Million Tn

— Wind Energy Production: 6.0 Million Tn
— Fuel Cell Vehicles (Example): 3.7 Million Tn

Total Produced Hydrogen during 3 years means
an Energy Equivalent of 7.5 TWh




Annual Wind Turbines Power
Total Wind Installed Power (10 years): 16,120 MW
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Annual Projected Investments
Total Investment (10 years): 18,700 Million U$S

2650 2.668 2.686 2.704

1.701 1658 1.658




Completed Project (Year 10 to 30)
- Annual Production -

* Installed Wind Power: 16,120 MW

« Capacity Factor: 415 %

« Annual Hydrogen Production: 13.3 Million m3 H,L
e Annual Oxygen Production: 5.6 Million Tn
 Annual Water Requirement: 11  Million m3

* Annual CO, Emissions Reduction : 40.5 Million Tn

— Wind Energy Production: 25.1 Million Tn
— Fuel Cell Vehicles (Example): 15.4 Million Tn

Total Produced Hydrogen during 1 year
means an Energy Equivalent to 31.34 TWh




Production and Emissions (30 years)
- Total Project Production -

Installed Wind Power: 16,120 MW

e Water Consumption: 258 Million m?

Liquid Hydrogen: 321 Million m?3
Oxygen Production: 136 Million Tn

e Overall CO, Reduction: 977 Million Tn
— Wind Energy Production: 606 Million Tn
— Fuel Cell Vehicles (Example): 371 Million Tn

Total Produced Hydrogen during 30 years
means an Energy Equivalent to 756 TWh




What Is the Importance of the Surface with high Wind
Potential in the Argentine Patagonia?

- Energy as Liquid Hydrogen:

No evaporation losses during transportation and no Electric

Energy Generation performance were taken into account
- Reduction of Total CO, Emissions:
- Required Area (Santa Cruz + Chubut):

31.34 TWhyear

40.50 Million Tn/year
0.334 %

What do these amounts of Energy and Emissions Reduction represent?

Country

Electric Energy
(TWh year)

CO, Emissions
(Million Tn)

Year 2001
Consumption

Capsa
Capex
Project

% of
Consumptionl

Year 2001
Emissions

Capsa
Capex
Project

% of
Reduction

Area Required
to Cover 2001
Consumption
(Santa Cruz +
Chubut)

Emissions
Reduction
Covering
2001 Total
Consumption

U.S.A.

3,687

SHE

0.8%

EROIES

40.5

0.7%

40.5

84.0%

China

1,360

31.3

2.3%)

3,075

40.5

1.3%

14.9

SYQVAT

Japan

1,006

31.3

3.1%)|

1,132

40.5

3.6%

11.0

114.8%

Germany

560

31.3

5.6%

850

40.5

4.8%

6.2

85.2%

Canada

521

M

6.0%

520

40.5

7.8%

5.7

129.5%

France

451

31.3

7.0%)

385

40.5

10.5%

4.9

151.4%

U.K.

364

31.3

8.6%

541

40.5

7.5%

4.0

87.0%

Source: International Energy Agency (2001)

CO, Emissions from fuel combustion only (IEA)
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Conclusions

e World Energy Matrix change cannot be avoided; its
Impact may be reduced If it starts immediately.

* Hydrogen is the only Energy Vector capable of
replacing fossil fuels, securing Sustainable
Development and Climate Preservation.

e Patagonia has important Resources as Wind,
Water, Area, Labour and Infrastructure, that will
allow it to become one of the main Hydrogen
Producers Worldwide.

* Argentina has the necessary expertise, as proved
by its successful implementation of NGV In its
vehicle stock.




Conclusions (Cont.)

* Projects of this nature demand....

« Commitment of World Political Leaders, who
must find the way to secure a quick
transformation of the Energy Matrix

 Collaboration of Economy Sectors and NGOs,
so as to facilitate Accessible Funds availability

* The Support of a consolidated Carbon
Certificate Market, whose prices must reflect the
Climate Change Impact reality and not the
commitment of a few ones.
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2¢ Capsa- Capex and Hydrogen 2¢

e Capsa - Capex Is an Energy Entrepreneurial Group
engaged in Oll, Natural Gas, LPG and Electric Energy
Production in Patagonia since 1977.

e Capsa - Capex Is strongly committed to the Environment
and considers that the World Energy Matrix Change must
be launched at a Large Scale immediately

 The Group has wide experience in energy resources
exploitation and strong links to Patagonia, which was
chosen to start the First Worldwide ambitious project to
produce hydrogen with renewable energies.




2¢ Capsa- Capex and Hydrogen 2¢

* This type of projects will foster:

- The development of Agricultural Projects in the
area by incorporating Water and Energy
Resources to the existing Land, Sea and Air
Communication Routes.

- The generation of important Labour Sources
both in the development area and in the
Countries providing technological resources
and equipment.




2¢ Capsa- Capex and Hydrogen 2¢

» The scale of the Project, whose studies are currently ongoing, is
considerable when compared with other similar projects, and is
of a smaller scale with respect to the area available between the
two Provinces, covering only 0.334 %

o Growth possibility is conditional upon the evolution of International
Energy and Climate Change Policies, the incorporation of
Companies willing to adhere to this Enterprise and the Carbon
Certificate Market.

e The present project will be presented within the framework of the
Gold Standard of the Clean Development Mechanism (CDM),
according to the terms and conditions of the United Nations
Framework Convention on Climate Change (UNFCC)
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