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PHOTON Lab’s outdoor module tests
— October 2012 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. At least one mod-
ule of each model is installed on an open field,
facing south at a 30° incline. PHOTON Lab’s
proprietary measurement devices take second-
by-second measurements of the IV curve for
each module. The test also captures other im-
portant values such as global irradiation, as
well as module and air temperature.

For testing purposes, its important that
modules actually feed in their electricity, as
they would heat up in open-circuit mode. It’s
also important to measure yield before it hits
the inverter. One common mistake made in
yield comparisons, apart from using gener-
ally imprecise measurements, is capturing data
at the electricity meter - after the output has
passed through the inverter. Inverter efficiency
impacts yield measurements. Moreover, dif-

ferent 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 ac-
cording to the manufacturer’s specified nominal
power. These specifications can deviate consider-
ably from actual power — power under standard
test conditions (STC). That's why PHOTON Lab’s
yield tests always standardize to STC power.

The table shows yield measurements for
all of the modules that have been installed on
PHOTON Lab’s test field for at least a month
(see table, p. 71). In the performance ratio col-
umn, results are shown for modules that were
installed on the test field for the whole of 2011.
Only monthly values are stated for modules that
were installed Jater. It is important to consider,
however, that the results from a single month
say relatively little about how the modules
function over the course of a full year. For in-
stance, modules that perform well under direct

solar irradiation, delivering high yield in the
summer months, have considerable reductions
in performance during fall and winter — when
the share of diffuse irradiation is higher. The
opposite scenario 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.

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

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

The PHOTON performance ratio logo — sorting the wheat from the chaff

Module data
The company listed in this field is the firm
that supplied the device. In most cases, this
is the company that produced the module.
Some companies order devices from other
manufacturers and then rebrand them as their
own {in which case, the name of the former
is listed, rather than the name of the original
manufacturer).
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Performance ratio
Performance ratio takes into account the
amount of solar electricity produced by the
device in relation to the solar irradiance avail-
able and the efficiency of the module under
standard test conditions (STC). A performance
ratio of 100 percent would mean that a module
with a 15-percent conversion efficiency, for
example, produced 150 kWh under 1,000 kVh
per m? of solar irradiance in a year. Hence,
knowing these values allows for a direct com-
parison between modules that use different
cell technaolagies and have different degrees of
efficiency. The best modules in this year's tests
had performance ratios close to (or in the case
of the top-ranked device, above) 90 percent.
Performance ratios under 85 percent are con-
sidered relatively poor. Further improvements
to module technology will most likely cause
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these values to increase in future. Eventually, it
is expected that modules will have performance
ratios reaching nearly 100 percent.

Yield measurement 2011

This indicates that the yield measurements
used to calculate the data in the box were
taken during 2011.

photon.info/laboratory
Further information on PHOTON Lab, the test field
and the yield tests can be found on this website.
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Modules in the test
This indicates how many modules successfully
completed a full year of testing during the year

in question, allowing the reader to gauge the
significance of each module’s rank.

Ranking
All solar modules that have been installed on
the test field since January 2011 and success-

+4 fully completed a full year of measurements

have heen ranked based on their performance
ratios. Several modules exhibited ratios that
were nearly identical, and these modules can
be considered virtually indistinguishable with
regard to ranking, especially considering mea-
surement uncertainties. Changes in the weather
(an unusually cool summer or an unusually sunny
winter) can also affect the ranking. What is clear,
however, is that a highly ranked module will con-
sistently outperform a poorly ranked madule.

Color bars

The color bars depict the rank of petformance
ratios stretching from 70 to 100 percent. Ver-
tical white lines indicate the respective posi-
tions of the warst- and the best-performing
modules in the test, with the waorst appearing
to the left and the best to the right (and the
values for each appearing beside them). The
position of the module in question in relation
to the warst and best performers is indicated
by a black triangle. ® pw
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*'in a few cases, production data was not available, so PHOTONLab substituted sales data whenever possible, *? no longer manufactured, *? standard testing conditions (STC) power
specification does not depend on PHOTON Lab's flaher measurements, ** installed after January of the current year *> CEEG is the manufacturing company of license holder China Sunargy, *®
previous model designation; CSG180S1-35/1589x807, *7 previous mode! designation: CSG230M2-30/1640x992, *® previous model designation: ES-200-P60(230), *¢ previously manufactured

by Solarfun Power Holdings Co, Ltd. *'* previous model designation: Economy New ITS220ECUS, *'' new manufacturer name Inventec Energy, *'? since this module is undergoing further
investigation, it has been temporarily remaved from the evaluation,**® this module has not been evaluated continuously through this year, *™ this company has withdrawn from crystalline :
silicon PY manufacturing, ** previous model designation: SW 210 paly, *'6 for manufacturer Ningbo Qixin Salar Electrical Appliance Co, Ltd. *'7” hased on the results of our incoming examina-
tion, multiple modules of this type entered into the yield measurement. Should their yields differ, they are published separately, *™® referred to as Pure Power SV-X-200 (LY} in previous issues,
*& referred to as Pure Power SV-X-200 (LV) in previous issues, *'® manufactured by Alpexsolar; available through Sunpeak-Vertrieb Unternehmensgruppe Ratio-Data i
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