
� �� � �� � � �	 �
 � ��
 � � 
 �� �� �� �18/06/2009

EMPC 2009

APOLLON: the Large Integrated European 
Project of FP7 on Concentrating 

Photovoltaic, target objectives on technology 
and costs

17th European Microelectronics and 
Packaging

Conference & Exhibition

Palacongressi di Rimini
Via Della Fiera, 52

IMAPS Global Business Council Photovoltaics



ERSE S.p.A.

� � � �� � �� � � �� � �

� Motivation for Concentrating Photovoltaic        
development

� The Concentrating Photovoltaic (CPV) 
systems and their components

� The open challenges of the European 
Strategic  agenda on CPV

� The APOLLON project: target objectives on 
technology and costs



ERSE S.p.A.

Motivation for Concentrating Photovoltaic        
development

The transition to a sustainable global energy system is one of the biggest 
challenges mankind has ever faced. Among photovoltaic technologies, 
the CPV can play a key role in this transition, owing to the possibility to 
reach system efficiency beyond 30%, which cannot be achieved by any 
other PV
technology.

The possibility to reach system 
efficiency beyond 30%,  is due to 
the utilization of Multjunction (MJ) 
solar cell technology originally 
developed for space application
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The higher efficiency is obtained 
absorbing the different light colour with 

different materials which have the energy 
gap values equal to the different energy 

component of the incident light

Power = voltage*current

The Multi-junction concept
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The CPV systems and their components
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The CPV systems and their components

passive
active

Cooling 

 

Solar cells

CPV modules
(assembling techniques 
Housing)

Tracking system

Concentrating optics
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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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Up to now there is no a concentrating system 
which has been demonstrated superior to others.  
Different technology paths have to be still followed, 
(multi-approach) with due focalisation on the 
recognised critical  issues related to each system 
component to increase CPV efficiency, reduce cost 
and environmental impact. High Integration
obtained with microelectronic and in automotive 
light technologies for high throughput module 
assembly techniques,along with intelligent
solutions for accurate, reliable and cost effective 
tracking have to be considered.
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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 modules(Systems)
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Team expertise

• MOCVD growth and material specialist

• Solar cell specialist 

• Optics Specialist 

• Module Assembling Specialist 

• Module and cell Characterisation Specialist 

• Tracking system specialist 

• Specialist in Environmental Assessment study
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Target objectives on monolithic and discrete MJ cell 
development

InGaNAs
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- High-throughput assembling
- Functionality check
- Environmental impact

Target objectives on optics and intelligent 
modules
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To get optical efficiency > 80% with acceptance angle of ± 1°
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Target objectives on optics and intelligent 
modules
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Target objectives on advanced tracking 
strategies
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1° Phase

Optimisation of the existing mechanical 
construction and electronic tracking controls 
in function of tracker:
• Size
• Load-capacity
• Stability
• Stiffness and material consumption

2nd Phase

Design and realisation of “ intelligent 
concentrating modules” (ICMs) with Internally 
Integrated Position Sensitive Detectors and 
Maximum Power Point Tracking Devices.
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Target objectives system characterisation 
and qualification
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Target objectives on environmental and 
economical analysis
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Assumption:
Initial investment cost = 7000 [Euro/kW]
Cost decrease per year =7.5%
d = 7%
O&M= 2,7%
Ei= 2000 [kWh/m2y ]
PR= 0.65
Energy cost based on fossil fuel= 0.18 [Euro/kWh]
Energy cost increase per year = 5%
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Assumption:
Initial investment cost in 2013 = 2000 [Euro/kW]
Cost decrease per year =7.5%
d = 7%
O&M= 2,7%
Ei= 1400 [kWh/m2y ]
PR= 0.65
Energy cost based on fossil fuel= 0.18 [Euro/kWh]
Energy cost increase per year = 5%
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Conclusion

Among photovoltaic technologies, the CPV can play a key role 
the transition from our current fossil-fuel based energy system 

to a low-carbon one. This role will be fully played once the 
expected cost reduction will be reached. For this reason t� � �
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“There is nothing more powerful than an idea whose time has come”
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