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Road-map per le attività di R&S sulla
concentrazione fotovoltaica: il progetto
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Le sfide aperte sulla CFV: l’agenda Strategica Europea

Main Research 
Priorities 2008-2013 2013-2020 2020-2030 

Component Objective/targets 

Concentrator cell 

�  Achieve high-yield 
�  Target efficiency: 
        Si:> 26% @³  100 suns  
       III-V:>35% @>500 suns 
�  Cost:0.25-0.5 Euro/Wp 

�  Target efficiency: 
        III-V: 38%@>1000 suns 
�  Cost: <0.2 Euro/Wp 

Manufacturing 
concepts for 4 to 6 
junction cells 

Optical system 

�  Lens or mirror target cost: 
        <0.5 Euro/Wp 
�  Process automation 
�  Development of primary and 

secondary to be integrated with the  
cell mounting optics 

�  Technology for improved alignment 
of optical part and cell assembly  

�  Optical efficiency >85% 
�  Development of long term test 
�  New optical concept for very high 

concentration 

�  Lens or mirror target cost: 
        <0.3 Euro/Wp 
�  Target Optical efficiency 

>85% in mass production 
�  Ultra-high 

concentration>2500 suns 
�  Development of optical 

system for hybrid application 
(Photovoltaic + thermal) 

�  Lens or mirror 
target cost:  <0.1 
Euro/Wp 

�  Target Optical 
efficiency >90% 

�  Optics with high 
acceptance angle 
at high 
concentration 
level 

Module assembly 

�  Target module efficiency: 25% 
�  Target assembly costs: 
        0.7-0.9 Euro/Wp 
�  Target guaranteed module 

lifetime:³ 20 years 
�  Process automation 

�  Target module efficiency: 
30% 

�  Target assembly costs: 
<0.5 Euro/Wp 

�  Concept for automated 
mounting and sealing of 
modules 

�  Recycling concepts 
�  Combined use CPV and 

thermal solar energy 
�  CPV to be used for 

hydrogen production 

�  Concept for very 
large scale ( 
GWp range) CPV 
module 
production 

�  Concept  for fully 
automated 
production 

Tracking/installation 

�  Tracker cost: 
        100-150 Euro/m2 
�  Tracking accuracy <0.2° 
�  Inverter cost: 
        0.3-0.5 Euro/W 
�  Grid connection of power plants 
�  Smart tracking control 

 

�  Tracker cost: 
<100 Euro/m2 

�  Tracker lifetime >30 years 
�  Concepts for automated 

mass production of trackers 
�  Inverter cost: 

< 0.3 Euro/W 
�  New tracker design concept 
�  Alternative for steel in 

tracking construction 
 

Standardised village 
grids powered by CPV 
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Proposal for :

2007 Work Programme

Cooperation theme 5 : Energy

Topic 5.2.1.3: Concentrating photovoltaics: cells, optics, modules

Multi-APprOach for high
efficiency integrated and

inteLLigent CONcentrating PV
modules (Systems)A
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• CESI RICERCA (Italy)

• AIXTRON (Germany)

• CNRS (France)

• ENE (Belgium)

• CRP (Italy)

• State Enterprise Scientific Research Technological  Institute of Instrument  Engineering (Ukraine):

• JRC (EU-Italy)

• ENEA (Italy)
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 �� � �$ � �%
 
 � �� #�� � �� # 
 � � �(Cyprus)

• C.Power (Italy)

• Ferrara University (Italy)

• Solar Tec (Germany)

• ECN (The Netherlands)

• ENEL/( Italy)

• Narec (United Kingdom)

• Robtiker (Spain)

Il Consorzio
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UCY

WP

Dissemination of Project
results

7

ECN

WP

Environmental and
economical assessment

6

ENEA

WP

Optimisation of Existing
material and monolithic and

discrete MJ cells

1

CPower

WP

Development of Mirror
Based Spectrum Splitting

System

4

SolarTec

WP

Development of Point
Focus System

3

SolarTec

WP

Development of 2nd

generation PF systems

3.2

SolarTec

WP

Optimisation of existing
technology of PF systems

3.1

CPower

WP

Optimisation of existing
technologies for MBS3

4.1

CPower

WP

Development of 2nd

generation  MBS3

4.2

CESI RICERCA

Scientific
Coordinator

Technical
Secretariat

CESI RICERCA

WP

MJ Cell development

2.2

CESI RICERCA

WP

Low Temperature Ge  and
SiGe epitaxy

2.3

AIXTRON

WP

Development of a new high
flexibility growth chamber

2.4

CESI RICERCA

WP

Advanced MJ cells

2

ENE

WP

Fabrication of Ge
Substrate

2.1

JRC

WP

Testing and performance
evaluation

5
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Road map per lo sviluppo dei dispositivi a MJ
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L’utilizzo del confinamento quantico per realizzare nuovi materiali

Variazione dell’Energy gap  
in funzione della dimensione 

del materiale
cresciuto

5 nm     10 nm        12nm
1.071 eV          0.553 eV 0.045 eV

����� � %�

GaAs

GaAs

GaAs

AlGaAs AlGaAs

Eg1 Eg2 Eg2>Eg1

Valence band

Conduction band
� � %�

%�� � %�

%�� � %�
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CPV-Cell Economical Performance 
Index (CEPI)

h = efficienza della cella (%)
Cf = fattore di concentrazione
Y = resa di processo
C = costo della cella senza resa [Euro/cm2]CEPI =  h*Cf*Y/C
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1/(b-a)?f(x)dx
1/(b-a)?[f(x)+g(x)]dx

a

b

?T media = 0
?T media =0 ?T media ?0

Strained wafer

La realizzazione delle strutture metamorfiche richiede
un “thermal management” più complesso

L’utilizzo di  un nuovo reattore MOCVD



Aumento dell’angolo di accettazione
 ad elevato fattore di concentrazione

1AU=1.496*1011m

1.39 109 m
9.6  mrad =0.553 °

cella

lente

asse ottico 
della lente
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Lo sviluppo di inseguitori solari a basso costo con controllo intelligente

La massima deformazione accettabile della struttura
dell’inseguitore solare dipende dall’angolo di
accettazione dei moduli. Inoltre, più il modulo è
leggero più leggera risulterà anche la struttura di
sostegno.

Un inseguimento accurato dipende dalla tecnica di
controllo adottata.

Lo sviluppo del’inseguitore solare troverà quindi
un beneficio economico se sarà effettuato
congiuntamente a quello del modulo e alla
logiche di controllo. Tale impostazione caratterizza
il progetto APOLLON, il cui Consorzio prevede al
suo interno tutti  soggetti con le competenze
necessarie allo sviluppo delle tecnologie citate.
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EcmEg
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-

=
(*)

Dove: Ep = Energia richiesta per produrre il sistema PV
          Eg = Energia generata annualmente dal sistema
          Ecm = Energia richiesta annualmente per il funzionamento e la manutenzione
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Effettuare una completa analisi Ambientale ed
economica
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