'SIRTA

Renewable
energy and
microgrids

Anne Migan Dubois (GeePs)
Jordi Badosa (LMD)

Vincent Bourdin (LIMSI)
Christine Abdel-Nour (GeePs)

Fausto Calderon (GeePs-LMD-LIMSI)

Resource Performance
forecast and improvement and
evaluation

optimisation

PV outdoor VOLTAIQUE
modelling

Characterisation PV diagnostics and

of real life PV “,‘ predictive control
performance =
. ||E\|T4E.}S|:3|SC|PL|NARY ) r GeePs Limsi L2ICM M Qcerea @ S@movar
,~ CENTER LMp 7 NG AP




Modélisation d’une installation photovoltaique avec réflecteurs
These de Christine Abdel-Nour
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Modélisation d’une installation photovoltaique avec réflecteurs
These de Christine Abdel-Nour

Optimisation du gain en éclairement sur le plan des panneaux (POA)
Cas d’application : Palaiseau, France

Plane of Array Irradiance February 25th 2018 Plane of Array Irradiance February 2018 : with vs without reflectors
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Modélisation d’une installation photovoltaique avec réflecteurs

These de Christine Abdel-Nour

Gain en éclairement par rapport a la longueur du réflecteur
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Modélisation d’une installation photovoltaique avec réflecteurs
These de Christine Abdel-Nour

Evaluation des méthodes sur deux plateformes expérimentales

SIRTA, campagne en 2017




DC PV power (W)

Modélisation d’une installation photovoltaique avec réflecteurs
These de Christine Abdel-Nour

Gain en énergie produite, apportée par les réflecteurs
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Photovoltaic power generation uncertainty forecast for
microgrid energy management efficiency enhancement
These de Fausto Calderon

Photovoltaic field

N
=

Battery Grid

e DG is based on the concept of producing the
electricity where it is needed

*  Microgrids (MGs) emerge as the technical
solution to achieve this goal

* A MG is a self-contained power system, with
energy storage means powered mostly by IRES
intended to satisfy a target load©

battery inverter




Photovoltaic power generation uncertainty forecast for
microgrid energy management efficiency enhancement
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Excess
solar
energy*

Power
(Watts)

Energy

from solar

Energy from grid Energy from grid

Maorning Midday Evening
) *Excess solar energy can be:
s Household Energy Consumption « Exported to the grid for credit

« Stored in batteries for later use
« Diverted to hot water cylinder
« Diverted to electric car charger

I Solar Energy Production

Figure taken from: https://www.nzsolarpower.com/how-solar-power-works/

Photovoltaic field

N
=

Battery Grid

IRES production and consumption profiles do
not match

Battery Storage (BS) and a Grid Connection
help to solve this problem

But the mismatch is variable & uncertain,
then dispatching BS and Grid is not trivial,
specially if we want to optimize performance
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Photovoltaic power generation uncertainty forecast for
microgrid energy management efficiency enhancement
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Photovoltaic power generation uncertainty forecast for
microgrid energy management efficiency enhancement
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Battery

Results: Proposed scheduling strategies vrs reference strategies

No scheduling Scheduling

}

}

Proposed Strategy | Reference strategy Performance
strategy NOMG PVDB,.x PVBax— indicator
EC,in-AnEn;_gs | (-14.5%) |-10.3%) | -8.8% JAnEn;_g.1.02) EC (€/kWh)
CO2,p-AnEng—g3 | [+3.3% 6.0% ) [ -1.6% (AnEn;_q ) CO2 (gCO2/kWh)
GPP,,;,,-AnEn; o4  [-36.5% -9.0% _§§‘§?DI{AHEHT—[}=] 0.9) GPP (€)

Photovoltaic field
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Grid



Photovoltaic power generation uncertainty forecast for
microgrid energy management efficiency enhancement
These de Fausto Calderon

Photovoltaic field

L Load II
=

Battery Grid

| Performance with respect to NWP |

|
Spring l Summer‘

|
' Autunin
EC {(€£/kWh) 0236[-1.7%)] 0. 114|(-2.6%)] 0.0914-5.2%) 0.173
CO2 (gCO2/kWh) S8(-2.1%) 33 {-0.6%) 56(+1.1%) B
GPP (KW) 1 5{(-16.7%) 12 (0%) 0 (0%) 15 (0%:)
GC (%) 100[(+0.4%) I{}[}E+I B%%) 100 [+1.6%) 100+, 1%)

Performance indicator Winter
A

y

* The proposed scheduling strategies that use Quantile Forecasts
outperform NWP in most of the seasons
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Photovoltaic power generation uncertainty forecast for
microgrid energy management efficiency enhancement
These de Fausto Calderdn

Photovoltaic field

N
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Nanogrid Research Lab (NRLAB) Battery Grid
o o ‘Tl‘y P s Batiment Drahi-X Novation Center, Ecole Polytechnique




Projet PLEINERGIE

Plateforme d’intégration interdisciplinaire pour la recherche et L.
enselgnement en energle solalre, eollenne et les mlcro reseaux :

MICRO RESEAU PLEINERGIE
Production Gestion et commande Consommation

g D
=

68 kWh/jour

o, En moyenne:

& W
68 kWh/jour
12 kWc
' mm -,f\ 0 Consomraction et nudging

Batteries,' ¢

7 A e TN / /.\ Déplacement des pics.
onduleurs, ¥E % ./ 2 Wi Gestion, commande .i. Réduction de Ia
; / - , / 5L mesure, distribution et consommation.
affichage des flux Adaptation a la

ressource.

Stockagé

Schéma des moyens de production, de |

20 kWh fixe capacité de stockage et de gestion
pour le micro-réseau PLEINERGIE, qui

22 kWh permettront  atteindre  un  taux

0—0) Mobile (VE) d’autoproduction de plus de 50% pour 3
les espaces dédiés ag

l'autoconsommation dans le batiment

Jusqu'a 40 kW
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