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Photovoltaic (PV) Energy |-l5

» Conversion of sunlight into

electricity :
By Modujey Power Grid
» Energy produced by solar cells I i
which are packaged in solar lwrter [So88 | ac ot
modules mmBMT &
; - Utility Co. Meter

» PV systems produces DC current
which can be transformed in AC X
current by an inverter
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Why is PV important? |-l5

» Environment
» Economy

» Technology
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Why is PV important? |-l5

Clean (no gas emissions)

» Environment Inexhaustible
No material waste during their use

» Technology

» ECONnomy
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Why is PV important? |-l5

» Environment

Exploitable in each corner of the world
(isolated zones)

) TeC h no I Ogy Accessability to a variety of users (many

applications)
Long life time
Low maintenance costs

> EC onom y Reliable technology
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Why is PV important? |-l5

» Environment

» Technology

Creation of jobs and strengthen the
economy

Development of many different sectors

As efficiency is improved and production
costs decreases it becomes more
affordable and available

» ECOnOomy
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PV in Portugal

Photovoltaic Solar Electricity Potential in European Countries

=
"LQ-S - Juint A Huureh Centre

~  © European Communities, 2006
http:/ire jre.ec.europa.eu/pvgis/
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PV in Portugal

Yearly sum of global irradiation on a horizontal surface - Spain and Portugal /\,ﬁs e
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PV in Portugal

Cumulative installed PV power (MW) in Portugal

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
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PV in Portugal I.JS

» IPP (Independent Power Producer)
0.32 €/kWh for systems > 5kWp
0.44 €/kWh for systems < 5kWp
(applicable during 15 years or until reach a production of 21 GWh/MW)

» Micro-Generation (Renewables on Demand)

Under the specific law that applies to PV the installations of solar water
heating is mandatory.

Maximum power installed: 3.68 kW
0.65 €/kWh initially

It requires that all the energy produced to be sold to the electricity
supplier

WWww.ws-energia.com
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Drawbacks of PV technology I..IS

» Silicon scarcity (high prices)

—— ) Low conversion efficiency
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Why concentration?
Fixed
CONCENTRATION - :
nstallation
I Structure
M Inverter
Allows the reduction of area of B Modules
expensive solar cells and modules
Challenges: DoubleSun®

- Cells should be homogeneously B Installation

illuminated
Il Structure
- Market penetration M Inverter
B Modules

- Credibility and qualification standards

www.ws-energia.com
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Objective o -

CPV

Focus a large area of sunlight into a small area of cells

Types of
concentrating
elements

Concentration Tracking

factor (C) system

www.ws-energia.com
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Design of CPV systems — Concentrating Elerr vera

4( Mirrors ] R.nﬂl\ %mm

PV Mu-dul-n

' L h solar radiation
enses
Type of e as e
concentrating gk RRSHvE E L
elements L [ERIIEIEENSES y __—solarcellF,
f o =

Based on optical

S e excitation of fluorescence
e colectors light in combination with

total internal reflection
N J
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Design of CPV systems — Concentration factor- -+

— 2<C<100
Middle 100<C<300
actor

C>1000

High
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Tracking system
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» Itis a pantented CPV
technology

» WS Energia is one of the
Top 3 leading European
Company in producing
optical components for low
concentration PV
applications

» Number of CPV installations
>50 (Portugal, Spain, ltaly...)

www.ws-energia.com




DoubleSun® Characteristics |-|5

 CONCENTRATION (low, C=2)

* OPTICAL ELEMENTS(2 reflective mirrors)

. * TRACKING(2 axes)

* MODULES (available in the market)

[ N

— « APLICATIONS (medium and large: solar parks)

www.ws-energia.com
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DoubleSun® Characteristics N

» The solid structure design was tested in high wind conditions
(withstand wind speed up to 150 km/h)

» The critical module temperature (95°C) is only reached when
the ambient temperature overtakes 40°C

WWww.ws-energia.com
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Module Temperature

AC Power for September 22 (2007)

= Ambient Temperature

AC Power
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Energy produced by the DoubleSun® technol- <"
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Tracking system
DoubleSun technology

h
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Energy (kW h/ kWp)

Fixed* 1420 31 %
‘ Tracking 1860

i i | i i
0 50 100 150 200 250 300 350 (2-aXGS)

97.3 %
Days DoubleSun 2802

* The values presented for the fixed system were coIIected-ﬁnem-@e—d-a-ta—baseef—t-hedeint

Research Community (JRC)
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