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Abstract: This work presents an emulation in r@aktof the shaded PV systems with a hot-spot pteenThe

PV model takes into account the photo-induced atirtentributions from unshaded and shaded sidesks$hio
parameters such as the shadow transmittance argktbentage area of the shadows. The use of shiddiwv
detection in real time is employed avoiding allnfoof hot-spot formation and PV cells power dissigrat The
calculation uses a simple derivative equation &blgive the area of detection in function of the Rigdule
voltage. The implementation of the emulator in FP@&Xes advantages as a result of their features of
adaptability and parallel processing suitable forukation of complex shading visible on PV systerfke
emulation of the proposed PV model and the hot-pp®tention are validated through two experimetasis on

PV modules.
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Nomenclature

6 Shadow coefficient I Cell current

6y Lowest shadow coefficient Iy Dark saturation current
8,  Calculated shadow coefficient 1,  Divergence current

T Shadow transmittance L,,  Photogenerated current
a Constant Ipn,  Nluminatedly,

a; Percentage of illuminated area Ly, Shaded,,

a, Calculated area Iph., Total I g,

a Percentage of shaded area phy Completely illuminatedy,
a;,  Lowest percentage of shaded area I, Short circuit current for STC
k Boltzmann constant ] Density current

m Constant Jon  Photocurrent density

n Ideality factor of the diode Jon, llluminatedJy,

q Magnitude of the electron charge MSE Mean Square Error

py  Black pixel R,  Series resistance

pw  White pixel Ry, Shunt resistance

A, Cellarea S¢ Shading factor

A; llluminated area STC Standard Test Conditions
A,  Shaded area T.  Cell temperature
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