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Solar Pyramid: Pv Systems for 21st Century
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Task 8: Study on Very Large Scale
Photovoltaic Power Generation Systems - VLS-PV

1998 (TaSk 6 _ SUbtaSk 5) ..................................
1999-2002 Phase |

Energy from the Desert:
Feasibility Study of Very Large Scale Photovoltaic
Power Generation (VLS-PV) Systems

2003-2005 Phase |
Energy from the Desert:

Practical Proposal for Very Large Scale Photovoltaic
Systems

2006 -2008 Phase Il
Energy from the Desert:

Very Large Scale Photovoltaic Systems for
Socio-Economic Developments

2009-2011 Phase IV (going on)
Energy from the Desert:

Practical Project Proposals to Realise Very Large
Scale Photovoltaic Systems (tentative)

:‘ﬁ http /lwww.iea-pvps.org/products/download/Energy%20from%20the%20Desert%20Summary09.pdf 12 o°C°)
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http:/iwvww.ipcc.ch/news_and_events/docs/ipcc33/SRREN_FD_SPM_final.pdf

IDCC

INTERGOVERNMENTAL PANEL on ClimaTe change

Primary Energy Supply [EJ/Y]
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Special Report Renewable Energy Sources (SRREN)

says that

/7% of the world energy demand
will be supplied by
RENEWABLE ENERGY SOURCES
In 2050.

This Summary for Policymakers was formally approved
at the 11th Session of Working Group lll of the IPCC,
Abu Dhabi, United Arab Emirates. 5-8 May 2011.




Our Future Directions toward 2100
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Proposed Scenarios toward 2030-2050 & beyond
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World PV Market Long-Term View

Version 1/3 of World Total Primary Energy Supply {
0902205 _Cmulat 8097GW 10%W 7@'W 133 TVW
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World PV Market Long-Term View
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Indicative Generation Cost (USD/kWh)
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Results. Generation cost for PV vs. electricity price level and feed-in tariffs

Country | Site Annual Annual Generation Grid Feed-in
alobal energy yield | cost for PV | electricity | tariff rate
irradiation price level | @ system
size
(kwh/m2*a) | (kWh/kWp*a) (ct/kWh) (ct/kwh) (ct/kwWh)
Morocco | Casablanca 1772 1337 35.9 ~8-12 MNone
Quarzazate 2144 1589 30.2
Tunisia Tunis le46 1219 39.4 ~2-5 MNone
Gafsa 1793 1339 35.8
Portugal | Porto 1644 1312 36.6 ]2 35
<5 kWp
Faro 1807 1360 35.3 ~31-37
>5 kWp
Spain Oviedo 1214 1008 47.6 ' 41.44
= <100 kWp
Almernia 1787 1372 35.0 71,67
=100
KWp
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Middle East Case Studies

Technology -
Electricity
Country Static, 30 tilt | 1-axis tracking | 2-axis tracking CPV Production in 2002
(TWh y1) (TWh y1) (TWh y1) (TWh y1) (Twh) [2]
Bahrain 435 46.3 22.1 32.4 6.9
Cyprus 604.3 643.1 306.8 450.0 3.6
Egypt 65,102.4 69,283.3 33,048.9 48,478.4 81.3
Iran 106,994.4 113,865.6 54,315.2 79,673.2 129.0
Iraq 28,263.4 30,078.5 14,347.8 21,046.3 34.0
Israel 1,329.6 1,415.0 675.0 990.1 42.7
Jordan 6,014.9 6,401.2 3,053.4 4,479.0 7.3
Kuwait 1,165.4 1,240.3 591.6 867.8 324
Lebanon 669.0 712.0 339.6 498.2 8.1
Oman 13,894.9 14,787.2 7,053.7 10,346.8 9.8
Qatar 748.0 796.0 379.7 557.0 9.7
Saudi Arabia 128,222.1 136,456.5 65,091.3 95,480.3 138.2
Syria 12,036.9 12,809.9 6,110.5 8,963.2 26.1
Turkey 50,407.7 53,644.9 25,589.2 37,536.0 123.3
UAE 5,420.4 5,768.4 2,751.6 4,036.3 39.3
Yemen 34,529.2 36,746.7 17,528.6 25,712.1 3.0
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Suitable, Stable Area on the world 6 deserts
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Global Potential Analysis

Satellite images

Converted to NDVI
Reflectance Data set
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Classification of the Desert
into Ground Surface Conditions

Gravel desert Desert steppe
e § green &+ Sand dune
1 26‘:: 2
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low <= availability = high
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World desert PV System can supply 752PWh=2707EJ,
5.2 times as much as world energy demand in 2010.

Great Sandy 34
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in the Desert Region

 Diffusion of VLS-PV |
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Reduction in CO2 Decrease in fossil fuel
emission consumption
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diversity \\ ( (floods, droughts fires)
Increased carbon /I/\
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Super-Mega Solar
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B 15,07 KIW Plant, Ontario; Canada; World Largest PV(Dec. 2010)
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Sustainable VLS-PV Development Concept
Sustainable State 1.5GW

1600 T T \ \ ]
= |nstalled PV power — -
1400 | — PV power to supply the grid T

- Power needed to operate the facility /

| ‘ ‘ 50MW
SOMW
1200 ¢ Local PV Module modulefacility! ' modu e factil
Factories J
1000 //////////) /////////) ( ( ( LSS AL S LSS LSS LSS S LSS S /M{I/M(Illll LSS LSS IS LSS S S SIS SSSSSS S
module facilit y module facility | L
800 | pywmu— Regional Jobs= 25 700 man ¢« Y

MW module facili / Induced Production=3.5 times
RN 1ol i ofinitial investment =

SMW’LnoduIefaciIit end-of-life modules

400

Capacity of PV System [MW]

. Total production scale \A
5MW module facilit of manufacturing facilities

0 5 10 15 20 25 30 35 40 45 50
Period [years] i
Lifetime: PV system=30yrs., facility=10yrs. wrocranc Bt ®




23-25 AUG 2011

o AASEF

initial
Import

PV‘

Elec.

Extended Sustainable SSB Scenario

Technology Transfer
Imported

cells

Module
Fab

_U
<
O

<
(]
3

\

o

> AL
”I Si Process | ——>| Si Process 1(—1 o
) ) RS
> Cell Fab > Cell Fab .
J J L
Module | Module | =
Module Module
= Ff"}b\ <! = Fff’}b\ < Replacé Regycle
\\A \\A \\A \\A \\A \\4 \\A \A i i i i

Gradual PV Power Plant Installation

H
Job Creation; Equalized Cash Flow T
Water Treatment; New Agriculture; New Indutries || S
A National Energy; Excess Energy Export C e oss
% / kurochans,-ﬁétgoO
o AASEF 23-25 AUG 2011
Extended Sustainable SSB Scenario
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Super-Mega Solar

Hokuto Mega-Solar Site; 19 AUG. 2011
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Curve Tracer and Scanners
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! Intended Objective forthelst Stage: L.
Better Understanding of PV Performance
in Sub-Sahara; Higher Education; Training

Hokuto Mega-Solar Site, 19 AUG. 201

Proposal for Algerian Colleagues
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SOLAR ENERGY
FOREVER and EVER:

PDF will be uploaded to
www.kurochans.net




