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The open challenges: The European Strategic agenda

Main Research
Priorities

2008-2013

2013-2020

2020-2030

Component

(©)

bjective/targets

Concentrator cell
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Achieve high-yield
Target efficiency:
Si:> 26% @3 100 suns

11-V:>35% @>500 suns

Cost:0.25-0.5 Euro/Wp

Target efficiency:
11-V: 38%@>1000 suns

Manufacturing
concepts for 4 to 6
junction cells

Cost: <0.2 Euro/Wp

Optical system
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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
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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
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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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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)




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 Iintelligent
solutions for accurate, reliable and cost effective
tracking have to be considered.
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MOCVD growth and material specialist

Solar cell specialist

Optics Specialist

Module Assembling Specialist

Module and cell Characterisation Specialist
Tracking system control specialist

CPV System SMEs

Specialist in Environmental Assessment study

End-User
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Road map for monolithic and discrete MJ cell developmen
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Road map for monolithic and discrete MJ cell development

Cost/Power (Euro/Watt)
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Cep = h*CHYIC
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Efficiency (%)

h = cell efficiency (%)

C; = concentration factor

Y = process yield

C = un-yielded cell cost [Euro/cm?]



Road map for optics and intelligent modules
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Road map for optics and intelligent modules



Road map for advanced tracking strategies
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Road map for CPV system characterisation and qualification
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Road map for environmental and economical analysis

! E 4
6o6D& " - - "L
3 - L
"3 L
3 ! L
M > '
L
1 ! L




Road map for environmental and economical analysis
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~ Development of
advanced
Development of monolithic and

a new MOCVD di '
reactor Iscrete
multijunciton
devices

Environmental
and economical Development of
analysis, high /

Testing concentration
methodologies optics with high
Round-robin Target acceptance angle

System cost= 2 €/Wp AN

Development of
Development of receivers, _
PFand DA assembling

concentrating techniques,
systems ~ intelligent
’ modules



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 reasont ' #))# * !
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Conclusion
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