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Mismatched modules? Random soiling, debris
or snow?

Astring of modules with Clear modul
significantly mismatched

Cracked cells?
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Replace
module
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Look for more distinct shadows alongside the array. Light reflected
om nearby ob.eusc.m also cause steps.

When testing strings in parallel a e curve can also be
aused by 2 Shorted bypass diode

) For best performance measurement accuracy, measure with
irradiance > 700W/m? in the plane of the array.
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<) Abad PV module can often be identified without disconn
modules from one another, using the Sele g Method.
For a string of N modules, measure the 1V curve N times, applying
hard shade to a different module each time. Cover at least two cells
in each cell group. Shading the bad module bypasses it and returns
anormal curve shape. In the case of a shorted bypass diod
shading the bad module causes a smaller drop in Voc

D see the NREL module inspection hecklsat
el gou/docs/fy 1205456154 pl. o contrbute to NREL
research, send failure observations to Corinne.Packard@nrel.gov.

Are the home run wire length and gauge correctly accounted fo

e haerence Sonsor Possible high series resistance.

Check modules and string wiring
for bad connections or overheating
Replace affected modules.
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Does measurement
return a useful

I-V curve?

PF = Performance Factor
Pmax (measured)
Pmax (predicted)

PF > 90%
and normal shape?
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Rounder knee?

FLUKE.

Are the test leads connect
Are PV modules interconnected:

No I-V curve?

Drop-outs in 1-V curve?

n fuse, and for open
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Check for burn marks on madule ribbon
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PV ors. Replace affected module:

s the imadiance sensar oriented inthe plane of the aray?
Does it have. v ofthesky a the irings under test?
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13 the correct module selected for the PV model?
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reveal trend.
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Low by multiple of cell
group Voc?

Combined with other
deviations?

Replace
module or
re-test in

future to
reveal trend.

Possibly Potential Induced
Degradation (PID), especially if
combined with reduiced Fil Factor.

possibly shorted jod
iy ot 1« Faduced s
mu\np\e o a cell group.
te ule using
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Replace affected modules.

Low Voltage Ratio?
Vmp/Voc

Low Current Ratio?
Imp/Isc

Tapered shade or soiling
across modules?

slightly
current-
mismatched
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Possible degradation of cell
shunt resistance. Serious
shunts may be visible to IR
imager or to the eye. May
also be symptom of PID.
Possible module

YES replacement.
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