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XSeaO,
Carbon capture

SIRTA Observatory
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Residential buildings
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¢150+ meteorological instruments

¢20 years of observations

3 Gb observations/day

e|nternational observation network member
(BSRN, AERONET, ACTRIS ...)

eCommercial PV module testbench (2015-)
ePerovskite cells platform test

o2 trackers PV 2-axes

eAgriPV (72 modules, 40 kWc, 1-axis
tracker, salads are currently growing)
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eAvoid voltage rise during peaks PV
production periods

eHelps to reach higher shares of installed PV
in the electric mix

oOffers a cheaper, clean and local electricity
to users

eHowever, PV production profile does not
fulfill single user consumption habit
eSurplus can be valued through :
battery (inducing energy loss and
extra-costs)
Network selling (less attractive price
than self-consumed energy)
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'. eLegally defined in France since 2018

+ + @ eEnable to share PV production one or
several plants to users located within a 2
kﬂ km diameter circle (up to 10 km in rural
areas)
eKey distributions of PV power production
among users are defined by a community
representative (PMO)
eFair billing is computed and certified by
ENEDIS (french DSO)
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eMain metrics to assess CSC performance:
A 00 03 06 E;; 12 15 1B 21 . Self-consumption rate
eurs . .
Self-sufficient rate

- - + self-consumption

- grid electricity

- surplus
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eDrahi-X PV farm is an experimental PV power
plant with :

* 53 panels

* 17 kWp in capacity

* 6 different PV technologies

* 2 different inclinations

* 2 reflectors (in front of some panels)
eContinue measurements available from October
2020)
¢1/3 of the building is in actual self-consumption

o\We simulated 3 fictional PV farms by
scaling Drahi-X PV production according to
building average consumption

o\We assumed the 3 buildings receive at
each instant an equal GHI amount by m?

¢ PV measurements have been cleaned
from incidental gaps and known biases (e.g.
tree shadowing) using GHI observed by at
SIRTA
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Total
PV simulated
capacity (kW,) 51 170 255 476
PV production
(MWh) 244 813 1220 2277
Building
consumption 883 1999 694 3576
(MWh)

Drahi-X Novation Center Polytechnique
canteen

B103 student
residence




e The goal is to compute for each considered time-step :
* The self-consumption rate (which part of total available PV
production has been actually consumed ?)
* The self-production rate (which part of total consumed electricity
comes from the Sun ?)

¢ 4 scenarios are considered

* Individual self-consumption (no PV production shared between
buildings)

* CSC with static repartition keys (total PV production attributed
with fixed rate, deduces from consumption share of 2022)

* CSC with dynamic keys monthly revised using monthly
consumption share (standard time step define by ENEDIS, French
DSO for billing in CSC)

* CSC with dynamic half-hourly keys (maximum authorized by
ENEDIS).
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1400
1200
1000
800
M Total surplus (MWh)
600 Total consumed PV
400
200 e Surplus PV reduction from ISC to CSC 30-
min keys : 254 MWh (19.2%)
0 254 MWh that the community will not
ISC CSC static  CSC monthly  CSC 30-min buy to the grid thanks to CSC !

keys keys keys
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ISC CSC static keys  CSC monthly CSC 30-min
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M Self-consumption rate (%)
| Self-sufficient rate (%)
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Consumption 11h 11h 30
500 ratio (%) 56
74 3I3
400 - ‘ Self-consumption self-production
(%) (%)
300

==== PV production

kwh

200 1 PV consumption
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Consumption 11h 11h 30 Static Key
ratio (%) allocation 74
500 2 44
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Consumption 11h 11h 30 Monthly Key
ratio (%) allocation 81
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Consumption 11h 11h 30 Half hour Key
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By simulating an energy community we assessed the gains of collective
self-consumption compared to individual self-consumption

PV surplus reduction of ~20 % without any costly or complex
technological solution, only a short circuit energy distribution
management, less dependent on market fluctuations

Further solutions will be explored to reduce surplus: accurate PV
production and consumption forecast can help consumption flexibility,
then increase self-consumption rate.

Interested by this topic ? Want to share energy community data ?
please contact us!



sylvain.cros@polytechnique.edu
jordi.badosa@polytechnique.edu

www.Imd.ipsl.fr
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