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Overview

This test focuses on testing 
a product’s individual  qualitative 
criteria, e.g. fatigue strength, per
formance, or quality of work.  
The scope of testing can  
include criteria from the testing 
framework of a DLG SignumTest, 
the DLG’s extensive usability  
test for technical products, and 
concludes with the publishing of 
a test report and the awarding  
of a test mark.

The FokusTest is a smallerscale 
DLG usability test intended 
to  allow product differentiation  
and special highlighting of 
innovations in machinery and 
technical products used  
primarily in agriculture, forestry, 
horticulture, fruit culti vation  
and viticulture, as well as in 
landscape and municipal 
management. 

The DLG Fokus 
Test “Resistance 
to ammonia” was 
performed as a 

laboratory test according to the 
 patented “DLG test standard for 
solar modules in agricultural use”. 
This laboratory test is intended 
to determine the PV module’s  
suitability for withstanding the 
effects of stable air over a usage 
period of at least 20 years.

Assessment – Brief Summary

* Evaluation range: ++ / + /  / – / – – ( = standard, N/E = not evaluated)

Table 1:  
Summary of results

The “GIN P660” PV module 
passed the DLG FokusTest  
“Resistance to ammonia”.

Based on this result, it can be 
assumed that this PV module is 
resistant to stable air that contains 
ammonia and that exposure to 
such air will not accelerate the 
ageing process that is normally 
to be expected.

The DLG FokusTest “Resistance 
to ammonia” is considered to be 
passed if the insulation require
ments are met and the test criteria 
“Performance stability” and 
 “Visual inspection” are assessed 
as at least “Standard”.

Test result (comparison before /after exposure to a climate that contains 
ammonia)

Evaluation*

Performance stability

Slight reduction in output +

Visual inspection

Very slight abnormalities were observed +

Insulation test and insulation resistance under exposure to mois-
ture

Requirements are met, reduction in insulation resistance under exposure 
to moisture, very high to extremely high level

N/E

“Resistance to ammonia” evaluation scheme

Evaluation* Performance stability test result Visual inspection test result

+ + ≤ -2 % no abnormalities

+ > -2,0 % to ≤ -3,5 % very minor abnormalities

 > -3,5 % to ≤ -5,0 % minor abnormalities
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The Product

Construction

Solar module (photovoltaic module) made of polycrystalline silicon (poly-Si) solar cells, comprising:
– Solar cells made of poly-Si, 60 cells (156 mm x 156 mm; 6 x 10),
– 3.2 mm front glass
– Rear side made of film
– Aluminium frame

Connection

Junction box IP65 or IP67 (including grouting), 3 bypass diodes; 

Plug and socket connector MC4-compatible

Connecting lead Diameter: 4 mm²; length: 2 x 1000 mm

Electrical module data (model: GIN P6-60-250)

Nominal power, PMPP 250 Wp

Nominal current, IMPP 8.35 A

Nominal voltage, UMPP 30.0 V

Short-circuit current, ISC 8.88 A

Open-circuit voltage, UOC 37.5 V

System voltage, U 1,000 V

Module efficiency 15.4 %

Output tolerance under STCs -0  to +5 W

Temperature coefficients TC PMPP = -0.43 %/K

TC ISC = +0.06 %/K

TC UOC = -0.33 %/ %

Dimensions and weight

Length / width / height 1640 mm / 992 mm / 40 mm

Weight 18.5 kg

Manufacturer and Applicant

Table 2: 
Technical data

Contact: 
+88637586198 
modulesales@gintech.com.tw  
www.gintechenergy.com 

Explanation of abbreviations

–  Depending on the load, the current (I) and voltage (U) take various values between zero and a maximum (short-circuit current at U = 0 or open-circuit  
voltage at I = 0). For example, a high current flow therefore leads to a drop in voltage and vice versa. The maximum power is only delivered at one operating 
point, the “maximum power point” (MPP).

–  To allow comparison, PV module parameters (PMPP, UMPP and IMPP) are determined under the following standard test conditions (STCs) pursuant to IEC 60904: 
cell temperature: 25 °C, irradiance: 1,000 W/m² and defined light spectrum (class A solar simulator) with an air mass coefficient of AM = 1.5.

Manufacturer: 
Gintech Energy Corporation 
No. 21, Kebei 1st Rd.,  
Hsinchu Science Park, 
Jhunan Township,  
Miaoli County 350, Taiwan

Product: 
GIN P660 photovoltaic module

Applicant: 
TÜV Süd Asia Ltd.  
Taiwan Branch
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The Test Results in Detail

Performance stability

The results of the output measure
ment before and after the climate 
test are summarised in Table 3 and 
Figure 2. A slight drop in output 
was identified (DLG evaluation: +). 

Comments: 
The measured output values are 
relative, not absolute. The reason for 
this is that the flasher used for the 
measurements (model: cetisPV-XF2M 
AM 1.5 class A solar simulator) had  
not been calibrated with the same cell 
material as the tested devices.

For design certification according 
to DIN EN 61215, the drop in out
put must not exceed 5 % (this only 
applies to STCs).

Visual inspection

No damage or serious abnorma
lities were observed in the visual 
inspection either before or after the 
climate test. 

After the climate test in the 
 ammonia gas chamber, slight 
 residues were visible on the surface 
of the glass and on the frame.

The cables showed no changes. 
The plug and socket connectors 
and the junction box exhibited 
superficial residues as a result of 
the exposure to ammonia.

The films on the rear side were 
 significantly discoloured following 
the ammonia test. 

Overall, these abnormalities are 
evaluated as very low.

Insulation test

The requirements of the insu  
lation test were met (no disruptive 
discharge, no surface cracking, 
insulation resistance of at least 
40 MΩm²). 

In the new condition, average 
resistance values of 1,627 MΩm² 
were measured. Following the 
 climate test, the modules’ values 
remained at 1,627 MΩm². 

According to the DLG evaluation 
standard, the insulation resistance 
values following exposure to 
ammonia are at a very high level 
(value range: > 1,500 to ≤ 2,000*).

Insulation resistance under 
exposure to moisture

The requirement for an insulation 
resistance of at least 40 MΩm²  
was met. In the new condition, 
average resistance values of 
862 MΩm² were measured. Follow
ing the climate test, lower values 
of 673 MΩm² were determined.  
For a module with a glass/film  
construction, the insulation resist
ance under exposure to moisture 
is therefore at an extremely high 
level following the ammonia test 
(value range: > 300 MΩm²*).

Figure 2: 
Change in output following climate test with ammonia atmosphere

Table 3: 
Performance stability

Ch
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Module no. 1
Module no. 2

1000 200800

Insolation [W/m²]

Maximum permissible
change in output

in DLG ammonia test

-6,0

-5,0

-4,0

-3,0

-2,0

-1,0

0,0

1,0

2,0

3,0

Module no. Parameter Irradiance

1000 W/m² 800 W/m² 200 W/m²

vor nach vor nach vor nach

1 Output at MPP [Wp] 258.1 252.7 208.2 202.3 49.9 48.5

Change in output [%] -2.1 -2.8 -2.8

2 Output at MPP [Wp] 258.8 253.3 208.9 203.0 50.2 48.3

Change in output [%] -2.1 -2.8 -3.8

*  DLG “Insulation resistance” evaluation  
standard in the DLG test “Resistance to  
ammonia for PV modules”
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Summary

Based on the results obtained, the 
“P660” PV module meets the 
requirements with regard to the test 
criterion of “Resistance to ammo
nia” (evaluation “” or better) for 
the awarding of the DLG FokusTest 
label. 

Based on this, it can be assumed 
that this model of PV module is 
resistant to stable air that contains 
ammonia and that exposure to  
such air will not accelerate the  
ageing process that is normally to 
be expected.

The DLG test label applies to the 
output classes 235 Wp to 260 Wp of 
the same module series, as well as 
to the smaller GIN P648 (185–220 
Wp) and GIN P654 (210–250 Wp) 
series. Other criteria were not 
tested.

The Method

The FokusTest included a climate 
exposure test under laboratory 
 conditions. The test was performed 
in a climate chamber with the 
 following climate conditions:

Test duration 1500 h

Air temperature 70 °C

Relative humidity 70  %

Ammonia concentration 750 ppm

To evaluate the resistance to  
ammonia, each module was sub
jected to a visual inspection (10.1*), 
an insulation test (10.3*), a test 
of insulation resistance under ex  
posure to moisture (10.15*) and an 
output measurement (10.2*) before 
and after the climate test.

In order to ascertain the perfor
mance in weaker insolation con
ditions, measurements were  
performed at irradiance levels of 
800 and 200 W/m² (insolation  
comparable to cloudy conditions), 
as well as in the STCs (1,000 W/m², 
insolation comparable to sunny 
conditions). 

The test was carried out with 
 the model “GIN P660250”  
from the “GIN P660” module 
series. 

The test analysed two modules  
with the following serial numbers:

– 1111402400001 (no. 1),

– 1111402400028 (no. 2).

An identical reference module 
(serial no.: 1111402400013) was 
available for the visual inspection 
following the climate test.

*   Test step according to DIN EN 61215:2005 
“Crystalline silicon terrestrial photovoltaic (PV) 
modules – Design qualification and type 
 approval”



DLG Test Report 6258 F Page 6 of 6

Further information

*  Reporting engineer

Field

Indoor operations

Project manager

Dipl.Ing. Susanne Gäckler

Test engineer(s)

Dipl.Ing. (FH)  
Sander Schwick, MSc*

Test execution

DLG e.V.,  
Test Center  
Technology and Farm Inputs,  
MaxEythWeg 1,  
64823 GroßUmstadt

DLG Testing Framework

FokusTest  
“Resistance to ammonia” 
(revised 03/2012)

1400883 
© 2014 DLG

Further reports on tested  
solar cleaning firms and solar 
cleaning systems are  
available to download at:  
www.dlg-test.de/solar

The DLG

The DLG organises the world’s 
leading trade exhibitions for the 
 agriculture and food industry.  
In doing so, it helps to discover 
 mo dern products, processes and 
services and to make these trans
parent to the public.

Obtain access to knowledge 
 advancement and other advantages, 
and collaborate on expert know
ledge in the agricultural industry! 
Please visit http://www.dlg.org/
membership_agriculture.html for 
further information.

The DLG Test Center  
Technology and Farm Inputs

The DLG Test Center Technology 
and Farm Inputs in GroßUmstadt 
sets the benchmark for tested 

 agricultural technology and farm 
 inputs and is the leading provider  
of tes ting and certification services 
for independent technology tests. 
With the latest measurement 
 technology and practical testing 
methods, the DLG’s test engineers 
carry out tes ting of both product 
developments and innovations.

As an EUnotified test laboratory 
with multiple accreditations, the 
DLG Test Center Technology and 
Farm Inputs provides farmers  
and practitioners with important  
information and decisionmaking 
aids, in the form of its recognised 
technology tests and DLG tests,  
to assist in the planning of invest
ments in agricultural technologies 
and farm inputs.

In addition to conducting its well
known tests of agricultural techno
logy, farm inputs and foodstuffs,  
the DLG acts as a neutral, open 
forum for knowledge exchange and 
opi nionforming in the agricultural 
and food industry. 

Around 180 fulltime staff and  
more than 3,000 expert volunteers 
develop solutions to current pro
blems. More than 80 committees, 
working groups and commissions 
form the basis for expertise and 
continuity in technical work.  
Work at the DLG includes the 
 preparation of technical information 
for the agricultural sector in the 
form of instruction leaflets and 
working documents, as well as 
 contributions to specialist maga
zines and books.

Download all DLG test reports free of charge at: www.dlgtest.de!

DLG e.V.
Test Center Technology and Farm Inputs
MaxEythWeg 1 ∙ 64283 GroßUmstadt
Telephone +49 69 24788600 ∙ Fax +49 69 24788690
tech@DLG.org ∙ www.DLG.org


