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Grid Connected RE (PV & CSP)

Advances in Technology & Market
Trends

Solar Thermal Solar Photovoltaic
(Near Infrared Radiation) (Visible Light Radiation: Photon)
About 50% About 50%

Technologies
allow us to harvest solar energy




w __ Solar Photovoltaics-

Basic Structure of a Photovoltaic Cells
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'l Solar Photovoltaics-

Types of Photovoltaic Cells
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_|_ASF Solar Photovoltaics - II1

Photovoltaic Modules and Arrays
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Solar Photovoltaics - IV

Conversion efficiencies of Photovoltaic Cells

Table 1: Cell vs. Module efficiency for common cell types
Cell Type Cell Eficency () | Module Efficiency (%) Rafi
-5 M1 1 04
me-5i Nl 13 Tibh
Thin Film Si {singl junction) 1) T :
CIGS 109 134 ™
CdTe 165 107 (H]]

passible. Source: Robert W. Birkmire'

*Dhue fo the larze number of proposed and commercial cell desizus, a direct comparison was not




Solar Photovoltai

Thin film Technology Merits & Drawbacks
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" "" ‘Renewable and Efficient Electric Power Systems’, Wiley Interscience, 2004, Fig. 9.20., page 522.




Types PV System - .
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Types PV System - III -

Building-Integrated Photovoltaics
(BIPV)
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Regulatory Case U.S. PV Demand by Application, 2009-2012
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World outside India

Projects Completed

MW Scale PV Project Deployment
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World outside India

MW Scale PV Project Deployment

Projects Under Construction and Pr
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MW Scale PV Project Deploy
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Strategy

To reduce cost,
substitu_te the Ostical eMciency
expensive
semiconductor
material with a cheap
optical system and
low-cost mechanics
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Concentrator Photovoltaics

Optics for Concentration of Solar Radiation

Fresnel
lens

Farabolic mirror

Conventional simple designs
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Concentrator Photovoltaics (

CPV MODULES




fgr| Concentrator Photovoltaics (

CPV as a Promising PV technology for Future
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Flat Plate Solar Colle-
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Parabolic Trough Tec
Storage-I

Solar Millennium AG’s Andasol 1 and 2 projects in Andalusia, Spain have a
generating capacity of 50 MW each and include 7.5 hours of molten-salt storage
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Central Tower Technolo
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W Dish Stirling Techno-
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Solar Chimney

Solar Chimney
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MW Scale CSP Project Deploymen
World outside India
Projects Completed-1
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MW Scale Parabolic
Deployment i
Projects Under C
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Projects Announced-11

MW Scale Parabolic Trough
Deployment in Spain
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CSP Worldwide Market Developm

Cumulative CSP global market development scenarios
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Thank you
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