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INTRODUCTION

A Many PV performance degradation studies only
report changesof P,y (correctedto STCith time

A The type of degradation (e.g. Repyuny Reeriss can
cause differences in a {5 VS instantaneous
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Degradation | PyaxVs. iIrradiance G Energy Yield vs. insolation site,\

type

Rshunt@ Bigger fall at low Worst at low insolation sites
irradiance

Rseriesh Falls more at high Largest drop high insolation site
irradiance

LAaO @ Similar Similar

A A new approach is given which can :
o Iidentify 12 different causes of underperformance

or instability

0 quantify degradation rates vs. time
o0 calculate power degradation vs. weather or

energy yield degradation by climate

Example graphs are shown for 9 years of data Modules #11 Thin film
(slightly degrading), #12-8i (stable) and #15 Thin Film (catastrophic

failure)
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Example Matrix measurements and MPM fits:
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Loss Factors
LFM

MPM
Empirical
Mechanistic
Matrix method
Normalised

PRyc
G

Tvop
STC

SF

GI OTF

%losses due to parameters
Loss factors model (previou
normalised loss coefficients

Mechanistic performance model optimally fits 28(G, Ty0p)

such asgRunderperformance etc.
S 6, more detailed 12) meaningfu

Simple model with non normalised, non meaningful coefficients

Better model with normalised, meaningful coefficients
Measure PV performance at given array of (Gl, Tmod) points

Divide by reference values,

DC performance ratio meas.
Plane of array instantaneou
Module temperature (C)
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CONCLUSIONS

The enhancedloss Factors Model (LFi2)and Mechanistic Performance Model (MPMjave been

used together to

A Find reasons and magnitudes for any faults/underperformance

A Quantify long term degradation rates at different weather conditions such as IEC 61853.
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Interface, e.g. for machine learning or model verification
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