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A study of Comparative Analysis of CPV and PV Module through
Long-term Outdoor Testing
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ABSTRACT: Today, photovoltaic power generation mostly uses Si crystalline solar cell modules. The most vulnerable part of the Si solar
cell module is that the power generation decreases due to the temperature rise. But, it is widely used because of low installation cost. In
the solar market, where Si crystalline solar cell modules are widely used. The CPV (Concentrated Photovoltaic) module appeared in the
solar market. The CPV module reduces the manufacturing cost of the solar cell by using non-Si in the solar cell. Also, there is an
advantage that a rise in temperature does not cause a drop in power generation. But this requires high technology to install and has a
disadvantage that the initial installation cost is expensive compared to normal Si solar cell module. So that we built a testbed to see these
characteristics. The testbed was used to measure the amount of power generation in a long-term outdoor environment and compared with

the general Si solar cell module.
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Fig. 1. Conventional photovoltaic module Structure
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Table 1. Power generation by temperature (1 sun)

Temperature (‘C) |Power generation (W) |Decreasing rate (%)

25 303.91 0

30 298.40 1.8
35 292.91 3.6
40 287.44 54
45 281.99 7.2
50 276.55 9.0
55 271.14 10.8

sun light
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1# condensing lens
\ /2"'d condensing lens

1 Solar cell rear
Fig. 2. CPV module structure
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Fig. 4. Power conditioning system (Micro inverter)
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Table 2. Annual measurement data of GNI and DNI

Measurement term GNI(W) DNI(W) DNI/ GNI
Dec ~ Fed 364504 245916 0.674659
Mar ~ May 527087.5 330917.5 0.627823
Jun ~ Aug 487275 230430.2 0.472896
Sep ~ Nov 339356 177486.2 0.523009
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Table 3. 1-year power generation comparison (Unit W/m?)

Measurement term| CPV (W) |PV (W) (Tracked)| PV (W) (Fixed)
Dec ~ Fed 48767.35 47249.23 34070.77
Mar ~ May 58624 60792.31 47900
Jun ~ Aug 49877.28 51954.69 46327.31
Sep ~ Nov 37919.24 39785.47 35589.9
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Fig. 8. Compare of CPV and C-Si PV per 1 m?, clear sky
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Fig. 9. CPV and C-Si PV module IR image at rear side (summer)
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Fig. 10. Dew condensation(Top;CPV, Bottom;C-Si PV)
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