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1 Our multi-analysis table combines a wide
range of imaging and spectroscopic methods.

2 Hot spot on a PV module.

3

FAILURE AND DEGRADATION
ANALYSIS FOR PV MODULES

3 PV module showing delamination
after accelerated aging test.
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Experience

Technique and Equipment

4 Raman spectroscopic analysis of the

Many years of module testing, certification
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7 Scheme of a failure analysis approach.
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light induced degradation (LID/ LeTID)
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With our self-developed equipment we analyze modules with a high spatial resolution
(see photo 1). Via a precise 3D scanner, analytical sensors move exactly and with high
reproducibility to each point of a PV module.
This allows us to accurately monitor changes

Accelerated aging

in PV modules, e.g. before and after expos-

Report /
Recommendation

ing them in accelerated aging tests.

Challenge:
What should
the owner do?

Microscopy and spectrometry





Metallographic & FIB prep.
AFM, EDX, SEM, TEM
Auger, Mass, Raman, ATR
IR Fourier-Transformation

Root Cause
Analyses
Challenge:
What or who is responsible
for the failure?
Which components are affected?

Possible Tests:
Sample extraction/cross section:
EDX, Raman, REM...

 Climate chambers
 In-situ monitoring
 Variation of test parameters

Results:
Executive
summary, scientific
depth and detail

Non-destructive
analyses on module level

Aging Tests
Challenge:
How will the failure evolve?

 High resolution IR on modules
 Scanning acoustic microscope
 Electroluminescence

Possible Tests:
Accelerated and natural aging,
parameter variation
Results:
Evaluation of future impact

Basic Non-Destructive Analyses
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Challenge:
Does the module failure result in
performance and/or safety loss?
Where is the failure exactly located?

Possible Tests:
Visual inspection, electroluminescence, high resolution thermography, power determination

Results:
Determination of current
state and definition of
further analyses/tests

