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Last Year
surpassed
400 ppm !

Years Before Present

Antarctic Ice Core Data allows for Temperature and CO2
Profiles Mapping of past hundreds of thousand years



« Climate Change presents a
unique challenge for economics:
it Is the greatest and widest -
ranging market failure ever seen!»

“I have made a big mistake :
Climate Change Danger is not
that bad. It is much worse”



Oceans Cooling Stream Velocity is
reduced from 6.0 to 4.8 Miles/Hour
Climate Change is here! Too Late?




« The Window of Opportunity
to close the CO2 Gap for 20C

We have less than 10
years to react decisively and
to reverse the CO2 increase

curve
»






2. Do Nothing

A



3. Share Deniers’ Destiny
NEXT “ CRANK UP BYA

FEW DEGREES” IS “POWER BOIL™!

AT
Lt BAGELES TINES

CRANK [T UP A
FEW MORE TEGREED
... A NICE, WARIA
BATH NEVER HURT



4. Fight the Climate Change with
PROTEAS “Cost Free” Weapon !




PROTEAS Business Opportunity is
able to remove

and clear the sky of China,
India, and RoW within the next 20
Years.
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2008 — world invested more in total on renewable energy ($155 billion)
than on traditional energy ($140 billion).

Almost 50% of new generation built in 2009 was renewable energy
80 GW of renewable power compared to 83 GW of fossil fuel plants.

2010 up 32% with $211 billion investment in 2010.

2008 IEA forecast build for coal globally was 64 gigawatts - actually
built in 2010 was 14 GW (built of solar in 2010 was 17 GW!)

Given that as of 2013 FITs are lowered, PV cost must enter parity to
conventional KWH cost, in order to keep or increase the momentum of
the last years.
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Feed In Tariff (FIT) born in Germany has accelerated the transition of
PV into a competitive Energy Source in the last years.

The DESERTEC Project was designed for 160.000MW Solar in North
Africa to provide solar electricity to Central EU States.

Political and Technical reasons impose the need of transportation of
DESERTEC to South EU Countries like Greece, Spain, France, ltaly.

Project New HELIOS of 10.000MW in Southern Greece is designed
as the first step of the New DESERTEC in Southern Europe.

USA could implement similar Projects in the vast sunny deserts of the
Southern - West States. USA DESERTEC in New Mexico, Nevada, ..

KWH cost of 0.06€/KWH is feasible and use of Ultra High Voltage
Transmission Lines secure connection with 3% losses each*1000 km
to remote centers of consumption: Central EU, East China, USA.
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However the recent relative Law 4062 /2012 is complicated and
must be simplified and the transmission line be part of EU transgrid

The recent advances in PROTEAS PV Technology are much more
efficient, cost competitive & giving new perspectives and feasibility

Transmission Lines of +/- 800KV DC present losses of 3% per
1000km at reasonable cost up to Agona Transmission Hub in Italy

International Investors of World Dimensions are interested to be
iInvolved inthe New HELIOS providing both finance and expertise

13



[F. First Phase the already signed GSRT Demonstration
PROTEAS Solar Trigeneration Project of 3.0 Million €

[ PROTEAS Tracker Version will be tuned and certified for
Commercial Multi-MW Projects without the Heat Pump

Q

[Z: In parallel other PV Projects around the Globe will be
proposed (EU, USA, China, Australia, India, Mexico, .. )

2 USA can implement its own in the deserts of Texas, New
Mexico, California and Nevada: The USA Desertecs.

Q

Q
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. The world scientific and industrial community is fighting

=

hard to climb and conquer the cost and technology
Mountain of Photovoltaics (see next slide presentation).

But the Mountain is very high, precipitous and hostile
and in spite of brave attacks, generous state and private
incentives and support, the promised land of clean,
cheap and abundant energy is still far away, while the
nightmare of Climate Change is coming closer at an
accelerated pace (Katrina, Sandy, Polar Ice Melting,..)

15



GRAPHICAL PRESENTATION OF TRIGENERATION FEASIBILITY

NATURAL WIND
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MOUNTAIN OF SOLAR

PHOTOVOLTAICS
(COST OF EQUIPMENT) TR|GENERATION

PROTEAS SOLAR TRIGENERATION :
TUNNEL CROSSING THE MOUNTAIN OF PV EQUIPMENT NEGATIVE

PRICE LEVEL
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In our Heliotron Institute we didn’t have the troops and means
required to conquer the Mountain, but we have been keen and
lucky enough to discover a passage and a hidden tunnel under the
Mountain of Photovoltaic, which has led us to the other side into
an unexpected land with unique features and unparalleled business
opportunities. Sun is shining and smiling friendly in this magic Land.

Our Proteas Photovoltaics, when implemented in this Land, are not
only competitive to Wind and other Renewables, they are not only
competitive to any fossil fuel fired derived electricity, but they are
credited several times their investment cost and much more
surprisingly they enjoy this credit - payment 2 or 3.or more years

before the commissioning of the PV investment.

17



. PROTEAS has been invented, patented and developed
by Mechanical - Electrical Engineer NTUA Alexandros
Christos Papadopoulos.

Q

[Z: It has been developed in the frame of one European and
two National R+D Programs with a total value of 4,6
Million Euro.

=
[Z2 An Industrial Prototype has been developed in the frame

of the last National R+D Program.
Q
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. Utilities in the Sun Belt suffer from severe Peak Power
Problem due to Air Conditioning Loads during Summer

O

Q

[ The Utility, in addition, exploits the “Self - Financed”
Solar TRIgeneration’s energy yields for more than 25-
30 years, avoiding in parallel 6-8 TonCO2/kWp.Year

O



Below the case where USA Ulilities install Proteas PV by Leasing on their
Clients’ Roofs of Typical 200m2 Houses in San Jose (about 2200ft2 aver.)

The Houses are estimated to create A/C Peak-Loads of 25.000.000x12,5KWe

= 312.500MW at the end of the 20+2 years time from now (2035) mainly due to
Air-Condition plus some minor usual electric peak - loads = total 325.000MWe.

The value of energy generated by these 62.500.000KWp shaving peak-loads,
installed with linear increase from year 2015 till year 2035, is equal to this one
of 31.250 MWp equally distributed for all 20 years from 2015 till 2035.

The same repeated by the 83.984MWp will produce 107.210MWp in 18 years
and so on to reach an additional 1.370.700MWp in these 20 years (see Table)
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. Annual Energy Yield: 3,0x1.600*= 4.800KWH/Year
. Cost of 3,0KWp Conventional PV: 3,0x $1800 = 5.400%
[ Value of PV Electricity: 4.800*x0,125%/KWH= 600%/Y

[ Production of Green Certificates: 4.800x0,8= 3.840Kg/Y
[ Value of Green Certificates:3,84Tx 25%/T (future)= (96%/Y)
[ Substituted Components New House (3,0KW UPS): 800%
[ Substituted Components Exist. House (3,0KW UPS):800%

. Shaved Peak-Power per 1,0KWp Conventional PV: None
(No storage) (Compared with 5 -10 Hour Proteas storage)

Q

[ * Fixed PV average yields in Southern California. We
assume collective O+M by Utility for comparison reasons
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IS SELF-FINANCED BY PEAK -
LOAD SHAVING AND CAN BE

APPLICABLE WORLD-WIDE

A MARKET - DRIVEN UNIQUE
BUSINESS OPPORTUNITY AND

AGAINST CLIMATE CHANGE -
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EU-USA Houses suffer from value degradation and red loans which have created
the big housing bubble with consequences and economic crisis worldwide.

PROTEAS Solar Trigeneration can change Houses into Climate Change Fighters

Change EU - USA’s Energy Profile from coal and natural gas addicted into more
than 50% solar in the next 22 years practically “cost-free” or by self-financing

Create a clean and healthy environment safeguarding the health and prosperity of
the EU-World people. Savings from avoided pollution health problems equally big.

Create production of Solar Hydrogen for Hybrid Cars and rest needs

Do all this transition by self-financing or cost-free creating in parallel an important
income from the Sun for the implementation of Solar Energy by people in need

Help making Ultilities highly profitable and able to capitalize with big profit from the
transition from coal and oil into a zero CO2 solar economy.
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2 PROTEAS Solar Trigeneration can store cooling energy
for operation of the air-condition also during the night,
thus avoiding peak load and intermittent operation and so
contributing to the system smooth operation.

QO

. Project New HELIOS of 10.000MW in Southern Greece
can be competitive and thus be designed / implemented
as the first step of the New DESERTEC in Southern
Europe, followed by further steps equally important .

=
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< Solar TRIgeneration System

Innovative Optical System

Concentrating Ill-V PV Cells

Advanced Absorption Chiller

Low Cost Alu Metal Frame

Low Profile Tracker System

Advanced Control System

133888
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B High Concentration Point Focus 1:5000 through Total Interrnal
Reflection of Sun-Light
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@ Ray Tracing Simulation

Total Internal
PV Cell Reflection Reflecto
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= According to Glass Industry Restrictions
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TIRR Glass Prototype in the Press
N
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o : Sunlight
Triple-junction PV cell:

Tunnel Junction

Middle Cell: GaAs

Tunnel Junction
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» Sandwich of materials divides the solar spectrum to maximize efficiency

» Power is a product of voltage and current

« Each junction adds voltage; current between junctions is matched in monolithic cells.
* Presents almost half the temperature coefficient of flat plate crystalline PV modules

* Suitable for efficient high temperature (80-95 degrees) operation and hot water yietd



Total Reflection Reflectors and
Congentrating photovaltaics

Collecior
aalulian pump

Advanced Salar Chiller

Condersor
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 The Prototype presented above has been made
in the frame of the Programme
in cooperation with and the

« Many Thanks are expressed to All who have
cooperated in the realization of this Programme
especially to

and to the
for their encouragement and support.
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Thank You!



