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Research topics

How to manage the uncertainty and variability from renewables and consumption?
How to model, optimise and simulate a realistic system?
What are the methods to promote green behaviour to support grid flexibility?



sIRTA

A multi-parameter site (www.sirta.fr)

Y
F e
Rt g

Mat 30m: temp. :
humidité, visibilité, e
turbulence,
Flux de chaleur

Météo, visibilimetres,
Microphysique aérosols

et nuages
-

ek (é o )

") Yo b - Al o)
otopes de

- Plateformes
~ photovoltaiques

Bilan radiatif, - Tempiisah
albédo R T humidité,

‘ vent 3D

Flux so




Station PAL, Paris zones

Since 2014
radflux2 Since 2003

K adfluxi

Brest o

mmmmmmm

uuuuuuu

Crlonsr-Saaoe Suisse

Svizzera
Switzegldnd

uuuuu

nnnnnnn
oooooo
©

GGGGGG
o o
vvvvvv

oooooooo

Contribution to BSRN
since 2003.
Current available
parameters in BSRN
archive :
. SWDn (DIF, DIR,
GLO), LWDn
. Air temperature,
RH, pressure
The new installation in
2014 will become -
reference for the site. SincedMayi2012




Questions addressed using the PAL BSRN data

How accurate are SWdn and LWdn measurements ?
What are the aerosols effects on solar radiation on pollution peak events ?

What is the accuracy of solar resource assessment depending on the data available ?

How to improve numerical weather predictions?

Which is the gain of combinigphotovoltaic panels with reflecto ,‘
How to train on SW and LW radiation ?

What are the cloud effects on SWdn
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July 16-20, 2018, Boulder




How accurate are SWdn and LWdn measurements ?

Water on the pyrgeometer
dome creates a positive
measurement offset
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Irradiance

How accurate are SWdn and LWdn measurements ?
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How accurate are SWdn and LWdn measurements ?

Rayonnement SIRTA Z2 Du 05/03/2015 au 05/03/2015
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What are the aerosols effects on solar radiation
on pollution peak events ?
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Fig. 2. Temporal variations of the chemical composition of submicron aerosols from ACSM and Aethalometer measurements before, during and after the high level pollution event.
The top panel shows the average Flexpart backtrajectories for each delimited period, represented as the number of particles crossing each 0.5° x 0.5° grid cell during the 8 days of
transport, relatively to the maximum of this number over the grid.
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What are the aerosols effects on solar radiation
on pollution peak events ?

576 J.-C. Dupont et al. / Atmospheric Environment 141 (2016) 571-579
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Fig. 4. Diurnal cycle of diffuse solar downwelling flux (A) and direct solar downwelling flux (B) between March 9 and March 14, 2014. Relationship between aerosol optical depth

and visible extinction depending on relative humidity (C) and boundary layer depth (D) and between aerosol direct radiative effect and aerosol optical depth for direct, diffuse, and
global irradiance (E).
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What is the accuracy of solar resource assessment on a tilted surface

depending on the data available ? _
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What is the accuracy of solar resource assessment on a tilted surface
depending on the data available ?

fo\;l [Xcalc(i) - Xmeas (’L)]

rMBE = i :
Zfizl Xmeas ('L)

N . .
i=1 |Xcalc(z) - Xmeas(z)|

rMAE = 2 ~
> im1 Xmeas(?)

TABLE 2: Uncertainty estimation in the calculation of Gpoa (smallest values in red)

Step | Model Input data
SIRTA ORLY CAMS
rMBE | rtMAE | tMBE | rtMAE | tMBE | tMAE
2 [sotropic | -0.045 | 0.075 — — 0.046 | 0.192
Klucher | -0.019 | 0.071 — — 0.078 | 0.202
1+2 | Helbig 0.000 | 0.079 | -0.043 | 0.172 | 0.114 | 0.212

Migan et al, 2018, to be submitted 15th BSRN Scientific Review and Workshop,
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How to improve numerical weather predictions?
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How to improve numerical weather predictions?
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How to improve numerical weather predictions?

(® | observations.ipsl.fr/esprifcosydata/

cosy = shortwave upwelling
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How radiometers of different quality compare on tilted surfaces?
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How radiometers of different quality compare on tilted surfaces?

Measured Irradiance (5-min) (W/m?)
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Which is the gain of combining photovoltaic panels with reflectors ?

— POA with Mirrors SEPT 24
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How to train on SW and LW radiation ?




Solar Irradiance (W.m?)

Solar Irradiance (W. m?)

How to train on SW and LW radiation ?

Surface Downwelling Solar Irradiance CHM15K-Nimbus ceilometer
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Solar Irradiance (W.m?)

Solar Irradiance (W. m?)

How to train on SW and LW radiation ?

Surface Downwelling Solar Irradiance
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How to train on SW and LW radiation

Surface Downwelling Solar Irradiance EKO Sky Imager
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Solar Irradiance (W.m?)

Solar Irradiance (W. m?)
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What are the cloud effects on SWdn and LWdn ?

600 - — Clear-sky SWdn (W/m?)
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What are the cloud effects on SWdn and LWdn ?

CRELW LWDn-LWDn_cs
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What are the cloud effects on SWdn and LWdn ?
CRELW=LWDn-LWDn_cs
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Thanks for your attention!

How accurate are SWdn and LWdn measurements ?
What are the aerosols effects on solar radiation on pollution peak events ?

What is the accuracy of solar resource assessment depending on the data available ?

How to improve numerical weather predictions?

Which is the gain of combinigphotovoltaic panels with reflecto ,‘
How to train on SW and LW radiation ?

What are the cloud effects on SWdn

15th BSRN Scientific Review and Workshop,
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Extra slides
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2D Histogram (10-min data)
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Downwelling SW irradiance comparison
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Step 1 Step 2 Step 3 Step 4
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