
The German consumer magazine Öko-Test
has tested PV modules from 15 manufacturers.

Goal of the test
§ Determination of PV module performance
§ Identification of potential weak points

Test procedure
§ Purchasing on the market January till February 2010
§ Sampling could not be influenced by manufacturers

Tests at Photon Laboratory in Aachen 
§ Power measurement at 1000 W/m² and 100 W/m²
§ Determination of Temperature Coefficient
§ Electroluminescence Measurement
§ Thermal Imaging

Tested Module 
§ SCHOTT POLYTM 220
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Example: Electroluminescence Measurement

Example: Thermal Imaging

Source: Öko-Test April 2010, www.oekotest.de
German consumer magazine devoted to consumer protection and ecology



Criteria for Assessment by Öko-Test (1/2)

Positive Power Tolerance
§ More than two thirds of the manufacturer in this test have sorted their modules with negative 

tolerances
§ Only four manufacturer are consumer oriented and deliver modules with more power than stated 

as nominal power
§ Criterion: measured module power is equal or higher than nominal power

Fill Factor
§ The fill factor describes the Current-Voltage-Curve and is a key parameter in evaluating the 

performance of PV modules .
§ The fill factor is defined as the ratio of actual maximum obtainable power divided by Product of 

Open Voltage and Short Circuit Current
§ Criterion: Fill Factor >73%
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Criteria for Assessment by Öko-Test (2/2)

Performance at low light conditions
§ Even at low light conditions, the modules should give enough power
§ Öko-Test is comparing module efficency at irradiation of 100 W/m² and 1000 W/m²
§ Criterion: Efficiency Loss: less than 10% under low light conditions

Performance at high module temperature
§ Even at high temperatures, the modules should give enough power
§ Criterion: Power Loss less than 20% at 70°C compared to 25°C

Potential Defects in Electroluminescence Measurement
§ In a long term perspective cracks in Cell Structure can influence the module power
§ Criterion: Recognized Potential Defects: Low
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SCHOTT Poly 220TM.
Very Good - tested by Öko-Test.

Feature Criteria Result

§ Power Measurement vs. Nominal Power > - 0.5 % + 1.1 %
§ Fill Factor of Module > 73.0 % 73.3 %
§ Degradation of Module Performance at Low Light < 10.0 % 7.2 %
§ Degradation of Module Performance at High Temp. < 20.0 % 19.7 %
§ Recognizable Potential Defects low low
Test Result Performance Measurement Very Good

Further Defects No
Test Result Further Defects Very Good

Overall Assessment Very Good
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SCHOTT PolyTM 220 in Comparison (1/2)
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Evaluation

Sehr gut = Very Good

Gut = Good

Befriedigend = Meets requirements

Ausreichend = Barely Acceptable

Mangelhaft = Not sufficient

Nein = None

Gering = low

Ja = Yes

Manufacturer

Type of Cells

Made in

Product Guarantee
Dimension
Weight
Nominal Power

Measured Module Power 
/Difference to Nominal Power

Power Tolerance          

Module Efficiency          
Change of measured power at 
low light conditions
Fill Factor
Change of Power at High Temp.

Test Result Power Performance

Test Result Further Defects
Further Defects 

Potential Defects in EL Test

Overall Assessment
Footnote

Source: Öko-Test April 2010, www.oekotest.de
German consumer magazine devoted to consumer protection and ecology



SCHOTT PolyTM 220 in Comparison (2/2)
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Manufacturer

Type of Cells

Made in

Product Guarantee
Dimension

Weight
Nominal Power

Measured Module Power 
/Difference to Nominal Power

Power Tolerance          

Module Efficiency          
Change of measured power at 

low light conditions
Fill Factor

Change of Power at High Temp.

Test Result Power Performance

Test Result Other Deficiencies
Other deficiencies

Potential Defects in EL Test

Overall Assessment
Footnote

Evaluation

Sehr gut = Very Good

Gut = Good

Befriedigend = Meets requirements

Ausreichend = Barely Acceptable

Mangelhaft = Not sufficient

Nein = None

Gering = low

Ja = Yes

Source: Öko-Test April 2010, www.oekotest.de
German consumer magazine devoted to consumer protection and ecology



Reason for downgrades in modules
assessment

§ High degradation of module performance at high temperatures
(Bosch, Solarwatt, Solarfun, Sun Earth)
§ Negative Power Tolerance

(Bosch, CNPV, Kyocera, REC, Solarfabrik, Yingli, Trina, Solarfun, Sun Earth, Suntech)
§ Measured power lower than nominal power

(Solarfabrik, Solarfun, Sun Earth, Suntech)
§ High degradation of module performance under low light conditions

(Kyocera, Yingli, Solarfun, Suntech)
§ Fill Factor

(CNPV, REC, Sun Earth, Suntech)
§ Recognizable Defects in Electroluminescence

(Sun Earth)
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