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Concentrator Photovoltaic

Kenji Araki

Synopsis

The motivation for developing high-efficiency concentrator photovoltaic (CPV) systems is to generate the maximum electrical
power with the minimum of panel area and to lower the cost of photovoltaic power generation. The concept of CPV is to use a
lens to focus the sunlight onto small, but highly efficient, III-V solar cells. In this way, sunlight can be collected from a large area
using inexpensive materials, such as plastic, but the power conversion is performed by a specialized high-performance solar cell.
This paper describes the up-to-date concentrator photovoltaic system technologies developed under a NEDO and METI projects
and being demonstrated in Aichi prefecture.
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Fig.2. Ratio of tracking system in big photovoltaic power

plant in the world.
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Fig.3. Photovoltaic power plants using trackers.
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Fig.5. 30 kW concentrator photovoltaic system.
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Date/Time: Oct. 15, 2008 12:32:42
20  Area: 0.680625 m2
#of cells: 25 (connected in series)
DNI: 826.6 W/m2
1.5 Airmass: 1.50
Isc (As measured): 2.53 A
Voc (As measured): 71.4 V
1.0 FF (As measured): 0.793
Efficiency (25 C Correction): 26.7 %
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Fig.6. I-V curve of concentrator module.
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Fig.7. I-V curve of concentrator array.
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Fig.8. AC power output of concentrator photovoltaic system.
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Fig.9. Energy generation and peak efficiency from March to August.
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Fig.10. Efficiency vs. Number of days after rainfall (March to May).
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Fig.11. Total power consumption of tracking motors of 30 kW system.
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