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PHOTON Lab’s outdoor module
tests — February results

he overview tables document the current

status of solar module yield measurements
conducted by PHOTON. Laboratory. Since 2005,
the lab has been measuring solar module yields
under real-world conditions: three modules of
each model are installed on an open field, fac-
ing south, at a 30° incline. PHOTON Labs pro-
prietary measurement devices take second-by-
second measurements of the IV curve for each
module. The test also captures other important
values such as global irradiation, as well as mod-
ule and air temperature.

For testing purposes, it's important that mod-
ules actually feed in their electricity, as they would
heat up in open-circuit mode. It also important
to measure yield before it hits the inverter. One
common mistake made in yield comparisons,
apart from using generally imprecise measure-
ments, is capturing data at the electricity meter -
after the output has passed through the inverter.
[nverter efficiency impacts yield measurements.
Moreover, different combinations of modules and
inverters result in better or worse performances,
which makes it impossible to compare results.

Another factor that poses challenges for
module yield comparisons is standardization
according to the manufacturer’s specified nom-
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inal power. These specifications can deviate
considerably from actual power - power under
standard test conditions (STC). For instance,
if a manufacturer with a 105 W module speci-
fies that the module’s nominal power is 100 W
and the module produces an annual yield of
100,000 Wh, then standardizing to nominal
power would result in a value of 1,000 Wh per
W. Another 105 W module with a specified
nominal power of 110 W, producing 100,000
Wh annually, would have a value of 909 Wh per
W. But in both cases, the actual yield is 952 Wh
per W. That's why PHOTON Lab’s yield tests al-
ways standardize to STC power.

The table regarding annual yield measure-
ments from 2010 presents results for all modules
installed on the test field for the entire year (see
table, p. 154). The table on monthly yield (see
table below) shows results for 1 month, Febru-
ary 2011. The module types,in the two tables
are not identical, since PHOTON Lab receives
new modules constantly. Hence there are several
modules that have monthly yield measurements,
but no annual values yet. But there are other rea-
sons why the values in the tables are not directly
comparable: the results from just a single month
say relatively little about how the modules func-
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tion over the course of a full year. For instance,
modules that perform well under direct solar
irradiation, delivering high yield in the summer
months, have considerable reductions in perfor-
mance during fall and winter - when the share of
diftuse irradiation is higher. The opposite scenar-
io is also possible. Naturally, the summer months
play a disproportionately large role for annual
yield calculations,

Winter can also impact results, albeit differ-
ently: modules on the test field are not cleaned
during the year and PHOTON Lab does not re-
move snow. Frameless modules therefore have
an advantage, as snow tends to slide off these
models faster. This explains the disproportionate
yield advantages enjoyed by First Solar thin-film
modules in the winter — although these modules
also performed well during the rest of the year.

The age of the modules should also be taken
into account when analyzing yield information:
a module installed in 2005 cannot be compared
directly with a module just recently installed on
the test field. o

Further information
To get details about PHOTON Lab’s module tests,
please go to: www.photon-laboratory.com.
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