Test Laboratory

A couple of years ago, PHOTON Europe GmbH decided to build its own test lab, resulting in the creation of PHOTON laboratory, located at the
company’s headquarters in Aachen, Germany. The lab was established as a means to perform independent evaluations of inverters and modules.

Solar modules in PHOTON Lab’s test field

he table starting on this page
shows data for modules in
PHOTON Laboratory’s test field dur-
ing 2011 and January 2012. The table
shows full-year results for 2011, when
available, as well as monthly statistics
for January.
Note that the results from just 1
month tell us nothing about how the

modules function over the course of a
year. For instance, modules that per-
form well under direct solar irradia-
tion, and that therefore deliver high
yields in the summer months, can
see considerable reductions in perfor-
mance during fall and winter (when
theshare of diffuseirradiationis high-
er). The opposite scenario is also pos-

sible. Naturally, the summer months
play a disproportionately large role in
annual yield calculations.

One should also take the installa-
tion date of each module into account
when comparing figures in these ta-
bles. To ensure that test conditions are
as realistic as possible, we do not clean
the modules on the test field.

PHOTON Lab’s outdoor module tests: Results of 2011 and January 2012 yield measurements
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PHOTON Lab’s outdoor module tests: Results of 2011 and January 2012 yield measurements (continued)

Manufacturer Model Cell type Origin Production

 Installed |n STC powerE 2011 rank : Performance Ratio : Yield
 dates™ 1

(w) 2011 January : January 2012
: H 2012 (kWh/kW)

Day 4 Energy Day4 48MC 185 Multi CA 2006 2/2011

2008 3/2011

E— Lo2/20m

2007
2010

2/2011

Huanghe Solar HH190(36)M Mono CN - 1/2012

Just when you thought it couldn’t get

any better...

S-5!® has once again made cutting edge
innovations to the industry standards for
attaching solar panels using the S-5-PV Kit.

Visit us
The new stainless steel mounting disk is designed to ensure n l\iarchvat
conductivity with module frames. Now, the S-5-PV Kit provides PVB mteﬁlca
. L . 00
module-to-module continuity within a string of modules. When the 4828

S-5-PV Kit is properly installed, ground lugs and copper wire will
only be necessary to connect module strings and ground the system.

In most cases, that cost savings is sufficient to pay for the entire S-5!
clamp/S-5-PV Kit setup! The S-5-PV Kit continues to be the easiest,
most cost-effective way to install solar panels directly to standing
seam metal roofs, remaining the most popular choice worldwide.

To find out more, call 888-825-3432
Or visit www.S-5-Solar.com/pho

®
' @T)US
- LISTED
Listed to the new UL subject 2703, a standard that covers

The Right Way! both bonding and mounting! ETL Listed to UL 1703.
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PHOTON Lab’s outdoor module tests: Results of 2011 and January 2012 yield measurements (continued)
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PHOTON Lab’s outdoor module tests: Results of 2011 and January 2012 yield measurements (continued)

Solarworld

& Tech.

Wm Win Precision Technology

80-C*2

Winaico WSP-250P6

Multi

Manufacturer EModeI %Celltype §0rigin %Production glnstalled' iSTC power§2011 rank : Performance Ratio : Yield
: : : ‘ dates™ W) : 201 January : January 2012
E 2012 (kWh/kW)
Seraphim Solar System  SRP-220-6B IMuli PoN - Coqop0mi 2261 - ~i 1004% 316
sharp ................................... e A B i e B e iy
NUBSET Mono (6B 2005 32011 1861 - - 96% 307
shell Solar ! Shell PowerMax Eclipse :CIS | US  i20052008 | 007 %08 33: 849%: 881% 278

DE - 2/2011 2236 = - 86.5 % 272
DE 2006-2010 2010 130.7 35 83.0 % 92.2% 29.0
DE 2003-2004 2005 145.8*3 41 80.3 % 86.1 % 27.1

2009 2010
2004-2011 2/2011
1/2012

28 858% 934% 294
8. 887% 996% 314
e 1 918% 289

2/2011

2/2011

CN 2010-2011 2010 1815 "
CN 2010-2011 2/2011 189.2 =
CN 2010-2011 2/2011 2192 =

2010

1/2012

120

Phontan March 2012



PHOTON Lab’s outdoor module tests: Results of 2011 and January 2012 yield measurements (continued)

Manufacturer Model
i

Cell type Origin

Production : Installed |n STC powerE 2011 rank Performance Ratio : Yield

;2011 i January : January 2012

Yingli Green Energy Holding

Yingli New Energy Resources

Zentralsolar Deutschland

Zytech Engineering Technology : ZT 230P

L2012 (kWh/KW)

*Tin a few cases, yield data was not available, so PHOTON substituted sales data if possible

*2no longer manufactured

*3 STC power specification does not depend on PHOTON Lab’s flasher measurement

*4 previous model designation: CSG180S1-35/1589x807
*5 previous model designation: CSG230M2-30/1640x392
*& previous model designation: ES-200-P60(230)

*I' measurement data was not available at press time; results to follow

*® previously manufactured by Solarfun Power Holdings Co. Ltd.

*9 previous model designation: SW 210 poly

*10 for manufacturer Ningbo Qixin Solar Electrical Appliance Co. Ltd.
*"" manufactured by Alpexsolar; available through Sunpeak-Vertrieb Unternehmensgruppe Ratio-Data GmbH

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 com-
panies 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).

Photon. .

The Photovoltaic Magazine

Aleo Solar AG aleo §_18 225

Performance ratio

Performance ratio takes into account the amount of
solar electricity produced by the device in relation to
the solar irradiance available 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 kWh
per m? of solar irradiance in a year. Hence, knowing
these values allows for a direct comparison be-
tween modules that use different cell technologies
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 considered relatively poor. Further im-
provements to module technology will most likely
cause these values to increase in future. Eventually,
it is expected that modules will have performance
ratios reaching nearly 100 percent.
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r* Yield measurement 2011

phuton.infuf'laboratorv
[

48 modules in the test ¢

Yield measurement 2011

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

photon.info/laboratory

Further information on PHOTON Laboratory, the
test field and the yield tests can be found at this
website.

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 signifi-
cance of each module’s rank.

— Ranking

All solar modules that have been installed on the
test field since January 2011 and successfully
completed a full year of measurements have been
ranked based on their performance ratios. Several
modules exhibited ratios that were nearly identi-
cal, and these modules can be considered virtually
indistinguishable with regard to the ranking. For
instance, it's possible that NT-125AX from Taiwan-
based Nexpower Technology Corp. should have
outranked the Spain-based SLKB0P6L 230Wp from
Siliken SL, coming in second rather than third. The
differences between the performance ratios of the
two modules were within the margin of error of
the tests. Changes in the weather can also affect
the ranking. What is clear, however, is that a highly
ranked module will consistently outperform a poor-
ly ranked module.

Color bars

The color bars depict the rank of performance
ratios stretching from 70 to 100 percent. Vertical
white lines indicate the respective positions of
the worst- and the best-performing modules in
the test, with the worst appearing to the left and
the best to the right (and the values for each ap-
pearing beside them). The position of the module
in question in relation to the worst and best per-
formers is indicated by a black triangle.
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