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SCHOTT

solar Upsoiar CNPV
aleo sovello @ BOSCH % KYOCERA
PV panels Boschc-Si | ONPV-220P | Kyocera
M 60,230 W KD210GH-2PU
‘Supplier Aleo ‘Schott Solar Sovello Upsolar Bosch CNPY Kyocera
Type of cells pol polycrystalline | polycrys polycrystalline | polycrys
(string ribbon)
Manutactured in Germany 21 Deutschland China Germany China. Europe
(cells: Germany)
Product warranty 10 years 5 years. 5 years. 5 years. 10 years 10 years 5 years.
Dimensions. 166 x99 cm 169 x99 cm 150 x 80 cm 158 x 81 cm 166 x99 cm 165 x99 cm 150 x99 cm
Weight 21kg 23kg 19kg. 15kg 21kg 20kg 18kg
Nominal power 25W 220W 205W 185W 220W 210W
Nandacurer'spertamarce e [0-499W 07+ o25%  [+v-a% PR TR
Measured power / deviation from nominal 2305W/ 2224W/ 208.0W/ 1896W/ 240W/ 2103w/
Tosu |uiw  fersw  |vasw San [Sorw

Module efficiency 14.0% 133% 133% 148% 142% 137% 142%
Change in panel efficiency under low light “17% -72% -93% -93% -54% -68% -139%
(100 W/m?)
Filfacor Tan  maw  [waw  maw  [mw  |maw  [mew
Change in output under heat (70 °C) -198% -19.7% -200% -195% -209% -202% -195%
Recognisable imperfections and defects no slight no no no no no
(oechominestoncs and hermography
Performance rating very good very good very good very good good good good
Ohter defects no o no yes yes yes yes
Other defects rating very good very good very good good good good good
Remarts D)
Overall rating good good good.

Glossary of technical terms

The nominal power stated by the manufacturer is the maxi-
mum power produced by a panel under standard test conditions
(STC): solar radiation of 1,000 W/m2, panel temperature of 25
degrees Celsius and a specific type of solar radiation and solar
spectrum (air mass = 1.5). This specification is often stated
in kilowatts peak (KWp), ,peak’ meaning the maximum output
measured under STC.

Panel efficiency is the relationship between the electrical po-
wer produced by a solar panel and the solar energy it captures.
A high efficiency results in more output per surface area. Crys-
talline modules generally have an efficiency of between 13 and
14 percent. The remainder is losses, which for physical reasons
cannot be greatly reduced. Maximum efficiency is normally cal-
culated at an average irradiation of around 700 W/m2.

The performance tolerance is the tolerance band within which
the manufacturer's power rating must lie. Because of variations
in silicon cell quality, manufacturers have to sort their cells into
groups producing the same output. The ideal situation is to have
the narrowest possible bandwidth in the finished panel, because
this allows the solar array to be optimised, since the weakest
link in the chain ultimately determines the performance of the
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array. Manufacturers state the performance tolerance in watts
or in percent. In some cases there is no negative figure, which
means the manufacturer guarantees that his panels will exceed
the minimum performance. Others select their cells to be within
a performance tolerance that includes a negative figure. Typical
values are +/-3 or even +/-5 percent. Add to this a measurement
uncertainty of +/-4 percent and the result can be as much as a
nine percent shortfall

The fill factor describes the quality of the current-voltage curve
and is a measure of the cell's quality. It is defined as the ratio
of a solar cell's maximum obtainable power and the product
of its open-circuit load voltage and short-circuit current. The
ideal, theoretical figure is 1, but this is not physically possible.
Crystalline cells can reach values or around 75 percent, which
is stated as a fil factor of 0.75.

The temperature coefficient shows how much the output
power is reduced as the panel heats up. It is generally around
-0.45 percent per Kelvin for crystalline modules. The lower the
figure, the better, as this indicates that less power will be lost
when it is hot in the summer.
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