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Å  A satellite-based downstream service dedicated to 
solar energy plants near real-time monitoring has 
been further developed thanks to the partnership 
among Flyby S.r.l., the University of Milano and the 
University of Genova 

 

Å The methodology, originally developed in the 
ŦǊŀƳŜ ƻŦ ǘƘŜ Ctт ά9b5hw{9έ ǇǊƻƧŜŎǘ (Wald, 2011) 
by Flyby and the University of Genoa (Morelli, 2013), 
has been improved by the addition of a novel part 
dedicated to aerosols optical properties modelling 
in clear-sky conditions 



Prague, October 7th 2014 14th EMS & 10th ECAC ς !{Lмо ά9ƴŜǊƎȅ aŜǘŜƻǊƻƭƻƎȅέ {Ŝǎǎƛƻƴ 

Method: overall scheme 
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Satellite-based  

Global/Beam Tilted Irradiance 

Clouds impact modelling 
starting from MSG imagery 

(15min resolution) exploiting 
an Heliosat2-based (Rigollier, 

2004) method 

Aerosols impact 
modelling in clear-

sky conditions 

Flyby contribution 

Legenda: 

Univ. Milano contribution 

Univ. Genova contribution 

Solar energy plant 
production 
modelling 

Satellite-based air 
temperature 
modelling 

Near real-time expected energy 
produced by the solar plant 
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Method: tilted irradiance modelling 

Global Horizontal 
Irradiance (GHI) 

Atmosphere complete profile 
(ozone, aerosols, etc..) 

- Beam Horizontal Irradiance  

- Diffuse Horizontal Irradiance 

- Ground-Reflected Horizontal 
Irradiance 

Components of the Global 
Tilted Irradiance (GTI):  

- Beam (Direct) 

- Isotropic Diffuse from Sky 

- Diffuse from Horizon 

- Circumsolar Diffuse 

- Ground-Reflected 

Clear-sky 
GHI 

Global/Beam Tilted Irradiance 

Direct-diffuse 
irradiance 

decomposition 
model 

Atmosphere modeling 
(clear-sky conditions) 

Radiative 
Transfer 
Model 

Modeling of the 
irradiance on sloped 
surfaces (for each 

solar receiver of the 
plant) 
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Satellite-based 
GHI calculation 
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Method: PV production modelling 

Irradiance absorbed by 
each PV array of the 

plant 

Operating DC current and 
voltage of each PV array 

DC power input  
to each inverter 

AC power output  
from each inverter 

AC power yield 

Air temperature 

Module temperature of 
each PV cell 

Global Tilted 
Irradiance (GTI) 

Modeling of PV 
cell absorption 

Modeling of PV 
modules 

temperature 

Modeling of each 
inverter 

Modeling of each 
PV cell in the 

plant 
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