Monitoring the performance of solar energy plants:-fron

satellite remote sensing of air-temperature and grounc

solar irradiance through an accuratmodelling of the
effects of aerosol optical properties
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A A satellitebased downstreanservice dedicated to
solar energy plants near regime monitoring has
been further developed thanks to thmartnership

among Flyby S.r.l., the University of Milano and the
University of Genova

AThe methodologwrlglnally developed in the
FTNFYS 2F (KS Ct 1(Wado2018)h w { !Endorsk Lfemes 5 5
by Flyby and the University of Genoa (Morelli, 2013),

has been improved by the addition ohavel part
dedicated to aerosols optical properties modelling
In clearsky conditions
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Clouds impact modelling
starting from MSG imagery
(15min resolution) exploiting
an Heliosatzbased (Rigollier,
2004) method

Aerosols impact

modelling in clear
sky conditions

Satellitebased air
temperature
Global/Beam Tilted Irradiance modelling

Satellitebased

Solar energy plant
production
modelling

Legenda:

. Flyby contribution

Near realtime expected energy
produced by the solar plant
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Method: tilted irradiance modelling

Satellitebased
GHlI calculation

Irradiance (GHI) (clearsky conditions)

{

Directdiffuse
irradiance Clearsky
decomposition GHI
model

[ Global Horizontal ]a *“ 7/ 7 Atmosphere modeling

Radiative
Transfer
Model

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

(Components of the Global \

4 . |
- Beam Horizontal Irradiance Modeling of the Tilted Irradiance (GTI):
- Diffuse Horizontal Irradiance Irradiance on sloped - Beam (Direct)
surfaces (for each Isotropic Diff ¢ Sk
- GroundReflected Horizontal solar receiver of the - ISotropic Diftuse irom Sky

Irradiance plant) - Diffuse from Horizon

\

- Circumsolar Diffuse

KGroundReercted j

Global/Beam Tilted Irradiance
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Method: PV production modelling

Global Tilted -
A
[ Irradiance (GTI) ] [ ' lemperature ]

Modeling of PV
modules
temperature

Modeling of PV
cell absorption

Module temperature of
each PV cell

Irradiance absorbed by Modeling of each
each PV array of the PV cell in the
plant plant

DC power input Operating DC current and
to each inverter voltage of each PV array

Mod_ellng of each AC power output AC power yield
inverter from each inverter
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