High-efficiency planar-tracking concentrator photovoltaic modules
with hybrid direct/diffuse light collection for rooftop installations
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Challenges of the PV industry

 Weak market penetration: only 1% of world electricity

 No more leverage on decreasing costs (dominated by installation costs)
* Limited efficiency of current technologies: reaching their max at 22%

Planar micro-tracking : principles
* Focusing sunlight on high-efficiency cells (concentration factor ~180)
* Fixed-tilt module with integrated 2-axis tracking mechanism
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Concentrated PV : hasn’t lived up to its promises

* Reaching 41.4 % efficiency at the module level [1]

* Expensive dual axis tracking, large footprint

* Limited to localizations with high content of direct light (DNI)
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This project: Hybrid Si/lll-V with planar micro-tracking millimeters per day

* Micro-tracking integrated in the module (fixed-tilt)
 Compatible with rooftop installations (high market value)
» Si/lll-V architecture combines the capture of direct and diffuse sunlight

Hybrid Si/lll-V architecture
= HIGH EFFICIENCY (~30%) * High efficiency llI-V cells capture direct sunlight (concentrated)
* Lowe-cost Si cells capture diffuse sunlight (transmitted)
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Laboratory prototype performance (2016)

« 7-lens array prototype focusing on 0.6 x 0.6 mm?
InGaP/GaAs/InGaAsNSb multi-junction cells [2][3]

* 36.4 % peak efficiency vs direct sunlight in
outdoor measurements (Freiburg / Germany)

* Validated over AOIs of +/- 40°

l 4
| LS
ens array i

{

\

1\

Si cells

Outdoor measurement campaign on-going in Madrid [4]
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Module performance (2018) . |
« Measured on a 0.1m2 module (574 GalnP/GalnAs/Ge 1mm?Z cells) 26-May 29-May
* 29.0 % efficiency vs direct sunlight (indoor measurement @ C-STC) [3][4]
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