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This time a monocrystalline and a polycrystalline module from JS Solar faced the test.

Doubling down on quality

PV+Test: Four more modules made by Chinese manufacturers have undergone the
Solarpraxis/TUV Rheinland module test. The manufacturer JS Solar has proven that
China is capable of producing high quality modules. The other two manufacturers,

however, underscore the fact that this is not always the case.
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A drop in output following the thermal
cycling test, faulty soldered connections
on cells, and significant disparities be-
tween measured and reported perfor-
mance data are just a few examples of
reasons why some Chinese manufactur-
ers have chosen to keep mum about their
PV+Test results. JS Solar (also known as
Jiashengsolar) based in China’s Jiangsu
Proyince is a company with nothing to
hide! This manufacturer sent two types
of modules in for testing, the JS190D
monocrystalline module and the JS230P
polycrystalline model. Both panels per-
formed very well and had similar test re-
sults; both received the mark of “Good+”
with their scores placing them squarely
among the best modules tested.

Both JS Solar modules tested had bet-
ter nominal capacities than the figures on
their nameplates. The output of the five
J5190D menocrystalline modules tested
was an average of four watts higher than
the capacity specified on the nameplate,
and the polycrystalline JS230P modules
exceeded the nameplate capacity by a full
12 W on average. “That is curious,” says
Andreas Cox, who is responsible for qual-
ifying modules and for PV+Test at TUV
Rheinland. “JS Solar could just as easily
have labelled the polycrystalline mod-

ule 240 W rather than 230 W and would
still be within the specified positive out-
put tolerance.” That may even have al-
lowed the manufacturer to charge a bit
more money for the modules. The com-
pany gets high marks for the fact that the
measurement values for its modules are
so much greater than the manufacturer’s
specifications. The slightly higher output
of these modules poses no risk of damage
to photovoltaic systems, however.

The temperature coefficient as mea-
sured by TUV Rheinland was also bet-
ter than the data provided by JS Solar.
The data sheets for the modules specify
a coefficient of -0.45% per degree of tem-
perature increase. The actual tempera-
ture coefficient was measured at -0.436%
for the monocrystalline and -0.431% for
the polycrystalline module. This mea-
sured value of the JS Solar modules is
in line with the average values for all of
the modules tested so far in accordance
with PV+Test. The modules provided by
JS Solar also performed well in the other
tests and had no notable problems. The
modules lost a few points for documen-
tation. The data sheet lacks informa-
tion about certification as required by
the EN50380 data sheet standard, for in-
stance. Cox says that the necessary certif-

icates are all available, however. Another
positive feature worth mentioning, ac-
cording to Cox, is that all of the connec-
tion components - plug connectors, ca-
bles, and sockets — are certified as well.
“That’s not always the case. But the com-
ponents from Renhesolar (ZJRH) used in
these panels are certified.”

The modules were also docked a few
points because at the time the tests were
performed, neither the data sheets, nor
the installation instructions, nor the
guarantee conditions were available in
German. “Not every worker or installer
speaks English. English installation in-
structions might not help them much,”
says Cox. He said that all of the documen-
tation should therefore be available in the
official language spoken in each market.
JS Solar says that all of its documentation
will soon be available in German.

A glance at the module nameplates re-
veals a further issue. A note on the name-
plate reads, “protection class A.” Cox says
that this is a bit confusing. The modules
actually conform to protection class 2 -
that is, they have extra thick double in-
sulation. “That is signified here correctly
by this double-square on the nameplate,”
Cox explains. In addition to the protec-
tion class, there is the so-called ‘applica-
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The bonding is not all that clean, but the quality is not affected.

tion class A.”” “That is probably what JS Solar meant,” says Cox.
Application class A means that from a safety standpoint, mod-

ule installers can install the panels just about anywhere - either.

on the roof of a house or in a ground-mounted array. Modules
can also be certified as application class B or C in accordance
with IEC 61730. Class B modules must be installed in inac-
cessible locations, surrounded by a safety fence and may only
be handled by trained personnel during and after inswﬁ};tiﬂn.
The application class B allows manufacturers to skip certain
IEC electrical safety tests when certifying modules. Applica-
tion class C modules may only be installed in arrays with a sys-
tem voltage of less than 50 volts and less than 240 W, such as
domestic PV systems. “Just about every manufacturer has its
modules certified as application class A so that they won't be
subject to restrictions,” says Cox.

Although the two JS modules perform similarly in nearly every
test, the mechanical loading test with a load of 2,400 pascals re-
vealed a significant difference. While the output of the JS230P
polycrystalline module only dropped by about one percent after
the test, the monocrystalline module degraded by nearly four
percent. The explanation for the disparity, Cox says, is probably
the very different construction of the two modules. The J$190D
monocrystallihe module with its 72 five inch cells, measuring
1,580 by 808 millimeters is noticeably smaller than the JS230P
polycrystalline module with 60 six inch cells measuring 1,650 by
992 millimeters. The polycrystalline module’s larger size meant
that it was fitted with a heavier 50 millimeter frame to ensure the
necessary stiffness. The more robust frame also paid off when

PV+TEST: THE BEST OF TESTED MODULES
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PV+Test results

Results
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Irregularities

Documentation
IEC 61215/IEC 61730/CE label
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Electrical safety

Results meet requirements of safety standard IEC 61730
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Processing
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Electroluminescence
Warranty and ease of installation
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Tested: JS Solar JS190D und JS230P

are also suitable for domestic-scale roof projects.

under other brand names.

high winds.

According to JS Solar, the JS190D and J5230P modules which underwent testing were among the manufacturer’s least
expensive and most sought after modules in Europe, which was why JS Solar selected these two models for the PV+Test.
The panels were manufactured on a fully automated line and all of the raw materials and components that went into them
were thoroughly inspected for quality. These modules are frequently used in roof and ground-mounted systems, but they

The JS190D has 72 five inch monocrystalline cells and has been on the market since 2009. The module
is offered in various performance classes, ranging from 185 to 205 watts peak. By June 2012, JS Solar
had sold a total of 1.1 gigawatts of this type of module, of which 400 megawatts were sold under its
own brand and 700 megawatts were sold as OEM products to other module providers and distributed

JS Solar also offers the JS230P polycrystalline module containing 60 six inch sclar cells, which has been in production
since 2007. Since then, JS Solar has manufactured some 800 megawatts of this type of module. The company has sold 300
megawatts of the polycrystalline model under its own name and a further 500 megawatts as OEM products. JS Solar says
that the JS230P displays very stable performance. The robust 50 millimeter frame offers extra stability in areas subject to
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it came to the mechanical loading tests. While the polycrystal-
line module seemed relatively unaffected by the load, the drop
in output of the monocrystalline module indicated damage to
the contacts on the surface of the cells. This was later confirmed
by an inspection of the cells using electroluminescence imaging.

Sloppy but sealed

One issue, which has no bearing on the performance or service
life of the modules but nevertheless resulted in a lower score
for both types, was the sloppy bonding of the junction box and
the laminates into their frames. “The bonds are not especially
nice to look at because a lot of silicon sealant was used and it is
smeared in places,” says Cox. “That’s a pity, of course, because
the modules are actually quite good.” On the other hand, he
says that a bit too much silicon is better than not enough and
that the slight imperfection has no negative impact on the qual-
ity of the modules. Ultimately, both of the JS Solar modules cut
a very good figure coming out of the tests. Soon the PV+Test
program wilkenter a second iteration. Some of the tests will be
adjusted for PV+Test 2.0 and others will become much more
strict. New tests will be added, such as a test for potential-in-
duced degradation (PID), which can occur in modules subject
to excessive system voltage. The tests for temperature coeffi-
cients and low-light performance will be expanded. Measure-
ments will be performed at a more extensive range of different
irradiation levels and temperature combinations. This will en-

PV+Test test results are documented on the pv magazine
website:

2 www.pv-magazine com/py-test
and on the PV+Test homepage:

2 www.pvtest defindex_en htmi

Contact for manufacturers:
Michaela Fischbach: michaela.fischbach@solarpraxis.de
Andreas Cox: cox@de.tuv.com
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able more precise information about the behavior of modules
under different conditions and enable better conclusions with
regard to energy yield. Four manufacturers have already signed
up for PV+Test 2.0, among them are two very well-known firms.
The first modules are already undergoing testing. Interested
readers can find out the results of the tests, which will appear

on a regular basis in pv magazine. ¢ Mirco Sieg
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The time is right: Instead of buying electricity for about 25 ct/kWh
from your electricity provider, you can now produce some of it yourself —
for only 11 ct/kWhi . Sounds good? Well it is!

mobileimax. €0.42/min,

(3) +49 (0) 1803 929394

€0.09/min. from'German landline connections;
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