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EvolVE Project

CEAEVCI & PV

e CEAEVCI

* Charging modes

* EvolVE @INES

* EvolVE @Cadarache

Transaction analysis

* Transactions
* Energy Consumption v. Transaction Duration (EC v. TD)
* Flexibility definition & estimation
* Beginning / end of transactions
Load curves

* Reconstruction
* Analysis
Smart charging

IT infrastructure
Autoconsumption rate
Examples of simulation results
First experimental results
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Partners
RTE : Réseau de Transport d’Electricité

CEA: Commissariat a 'Energie Atomique et aux Energies Alternatives

Objective
This project aims to synchronize the charge of a fleet of EVs with an “off-site” photovoltaic
production.

Tasks

1. Defining the experimental framework

2. Design and setup equipments, IT infrastructure and control algorithms
3. Monitor and evaluate the experiments

Planning

Kick-off: January 2020

Tasks 1 & 2 :01/2020 -> 05/2021
Task 3 : 06/2021 -> 05/2022

Nicosia Development Agency
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Saclay-Fontenay-Aux-Roses

7500 p — 160Ha
@ Civil centers

@ Wiiitary centers ¢ ‘ Chambéry - INES

4 500 p — 8Ha
@ INES Chambéry = o
@ Technological platforms Grenoble
3700 p — 67Ha
Toulouse Cadarache
Marcoule -

1500 p — 250Ha

» 9 research centers (5 civil / 4 military)

» 8 technological platforms

« 20 181 employees (included 1 233 PhD students and 176 postdoctoral researchers)
» Budget of 5 billion euros

=224 MCAST i AT -

Nicosia Development Agency
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INES Toulouse Grenoble Cadarache

AC DC
Normal <11kW
Accelerated >11kW & <24kW Mode Mode 3 (and 1&2) Mode 4
Fast >24kW 41 &2 | | ‘
CEA employees Surface (Ha) Center 3kw AC 7kw AC 11kwW AC 22kW AC 10kw DC 30kw DC 50kW DC TOTAL
2500 900 Cadarache 81 81
50 2 Toulouse Actual 3 3
Forecast 4 2 1 2
7500 160 Saclay 40 40
500 8 Ines 20 1 21
3700 67 Grenoble 70 51 4 125
1500 250 Marcoule 22 16 38
TOTAL 92 95 16 110 1 1 2 317

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484
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On board charging, also called « AC charging »
From 3kW to 22kW (and even 43kW for Zoé first generation)

Grid
AC EV-side coupler
E‘ MODE AC e~ | ]
Battery

Off-board charging, also called « DC charging »
From 20kW to 150kW (and even 350kW)

AC

SR
| | EV-side coupler
DC

G ok

Grid MODE 4: DC connexion to DC
dedicated Electric Vehicle Supply
- Equipment (EVSE)
Source : [1]

— bl AT =1

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484



e,
I\EEI\/IO
é‘i‘!ﬁﬁ?ﬂﬁéﬂiﬁé‘éﬁi‘.ﬁﬁi AC CHARGING MODE: MODE 1, 2

@ o o @ @NEEMOproject
Grid

plug — EV-side
AC| residential side coupler

@ AC tAC { ]

MODE 1: AC Direct connection to
standardized residential power outlets

Grid
plug -~ EV-side
AC residential side coupler
AC AC [
O | @ |
MODE 2: AC Connection to standardized Battery
residential power outlets via In-cable
Control and Protective Device (IC-CPD)
Source : [1]

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484
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@ )
Type E (CEE 7/17) Mono-p
Q9
230V 70@Grenoble E
22@Marcoule) 4
o
Blue: « camping » =
socket Mono-p S
230V S
‘ C
) )
. o
Red: Industrial socket S
Tri-p 400V
| plug — grid side | | EV-side coupler ]
AC | |
AC AC
O | R
DC
Grid Battery

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484
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Grid
AC plug — EVSE -
side
AC AC on board
t Charger

MODE 3-B: AC connexion to
dedicated Electric Vehicle Supply
Equipment (EVSE)

Grid

AC AC on board
t Charger

MODE 3-C: AC connexion to
dedicated Electric Vehicle Supply

Battery

Equipment (EVSE)
Source : [1]
- MCAST pelll ZuT ce2 (g
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. Type 2 7@Tou|ouse\ o
'~ outlet 42@Grenoble 2
18@INES 40@Saclay %
81@Cadarache 16@Marcoule / =
C
) 5
"2
©
C
()
o
C—"" outlet 9@Grenoble 0
\_ @ )
\ Y } }
ACI @ ) plug - EVSE - side EV-side
AC
n - . { ]
AC -
Grid Battery
N o Source : [1,2]
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~
Type 1 1@INES
coupler
/
<
Type 2
coupler T@INES
2@Toul
@Tou ouse)
)
AC| @ p EV-side |
. AC AC | ]
@ |

DC

Grid Battery
\ J

Source : [1,2]
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Tesla plug
~N
?DHCAgﬁ ||\;I)O 2@Toulouse
T@INES

Combo 2 : Combined
Charge System CCS

(DC+type 2) 1@Toulouse
J
}
|
DC plug EV-side [ ]

& 3

AC

Battery

Source : [1,2]

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484
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AC DC
Mode Mode 3 (and 1&2
( ) Mode 4
1&2
CEA employees Surface (Ha) Center 3kw AC 7kW AC 11kw AC 22kw AC 10kW DC 30kw DC 50kw DC TOTAL
—2500——906{Cadarache 81 ] 81
50 2 Toulouse Actual 3 3
Forecast - 2 1 2
7500 160 Saclay 40 40
560 s{lnes 20 ) 1 21
3700 67 Grenoble 70 51 4 125
1500 250 Marcoule 22 16 38
TOTAL 92 95 16 110 1l 1 2 317
=
?>> > Y.of the 81 AC-EVSE in INES : 20 EVSE
L
— 100% of the 20 AC-EVSE in Cadarache : ~ 20 EVSE

‘ INES + CADARACHE =40* 22kW AC mode 3 (and mode 1&2)

Nicosia Development Agency

sl nel 1T Bl
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INES research center
@Chambeéry

» 20 parking places

* 12 of them are above a 21kWp
solar carpot

« 10-15 EV users

==y MCAST AIT
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9 e-totem 3 Driveco 2 Driveco 1 Hager 1 Cahors
(e-smart (Kino One (Kino One (Witty Park (éccess
1*22kW ) 1*22kW) 2*22kW) 2*22kW) 2*22kW)

\ Mode 3B Mode 3B Mode 3B & 3C Mode 3B Mode 3B /

f

20 * 22kW EVSE

- ! ol T B

|||||||||||||||
TECHNOLOBY
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Electric Mobility Operations
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@ O O @ @NEEMOproject
5500 workers
1600 Ha 900ha fenced (22 km of fence)
480 buildings and 500 000 m2 de planchers

rrrrrrr

Intercontréle © UL Siorrorscrion

70 Km of paved roads, 6 km of landscaped
footpath, around 5500 people / day on site

29 Bus lines carrying a thousand employees

75 km of water distribution network (drinking
water station, industrial water, purification
station)

Private power network
« 63kV / 15kV substation

* 18 MV loops (85km of 15kV underground
lines)

« EVCI : 81 charging points at 22kVA
« 3kV public lighting network

63kV / 15kV substation

S BT
The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484
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) T . o, CTSAL. il
PV Plant 3: PV 4,3 MWp, since 2018
Grid & market mtegratlon

—— \\
T~ SN A\ A

- PV Plant 1: PV + HCPV 6 2 MWp, since 2017
O&M optimization , env:ronmental integration

b v

PV Plant 2: PV 2 3 MWp + Storage 60kW since 2018
Grld & market mtegratlon
L "H"X\r 1,—*—“\@/

PV Plant 4 1,6 MWp + Storage ,OI’OjeCt
Grid & market integration

} By X\—— \ _i”' % -‘rmj--»a_};?r\ : E
= 3 _— = <
y ] p : 5

b /, = )A AN
W PVPlant5 1 MWp project

S y’ “# Innovatives electrical
- : _ architectures and modules

Fiasia Demsloparent Bgmesy:

il nolh AT | 19
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EVCI CADARACHE — CHARGING STATION
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Modele Nombre 67 service vehicles
Zoe w— | 91 pgrsonal vehicles
et 4 3 taxis
MS 3 : :
5 external companies vehicles
Kangoo 14 -
Golf GTE 3
Twizy 4
i - Type #
L L External companies 17
Berlingo 4 Personal 85
Autre 14 [ Service 90
e208 2 Taxi 3
lon 1 TOTAL= 195
Partner 1
::“’;“ 1’ Figures at march 2020
= LETQ
s 1 Increase ~50 EV /year
E-Miro 1
Outlander 2
Think city 1 —
el nefh 21T @l 21

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484
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| Modeet2 Mode3
Diva Up to 3,7kW (AC) Up to 22kW (AC)
m Battery capacity (kWh) | Max AC charging power (kW)
Zoé {22;41;52} 22 or 43 (Mode 3) or 2.3 (Mode 2)
Leaf {24,30;40;60} 6.7 0or3.30r2.3
Tesla M3 {62;77} 11 or 2.3
Tesla MS {40;60;70;75;85;90;100} 22 or16.50r 11 or 2.3
Smart 17.6 22 or 2.3
Golf GTE 35.8 3.60r23
Twizzy {6;8} 3.3 or 2.3 (mode 1)
Berlingo 22.5 6.7 or3.30r2.3
Kangoo {22;33} 7 or 3.7 or 3.2 (mono)
e nillh 1T o2 [P

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484
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=

Cloud
TOTAL EV
Charge

GRID User Interface

I
' Charge request, state,
______________ _:OCpp Power
—t = l
g == W !
I
I
I
______________ I = Power flow

, —=> Ocpp R
- -» |[EC 61851

--> RFID Information flow
==* Tcp/lP

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484
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e T
o
| | il _ alla.
iy aii
aue
Type *

Dates de période
du rapport

Nom du fichier *

MCAST

of Arts

ience & Technology

EVCI CADARACHE - DATA COLLECTION

Raw data can be downloaded

from the user interface
—— Log of charging sessions (.xIs) :

v
= Mois Jour TransactioZoneld  NomdelaPdC  Badge  Début Session Fin Session Début Pou Fin Power Consomm Type de pr Emsp
20012018 01/08/2018 CU-BAT31 CEA-CADA Batiment : CU-BAT31 1ECB4366  01/08/201806:52:54 01/08/2018 13:33:45 1697218 1710825  13.607 T2 Gom
Sessions de charge par conducteur 200t2018  01/08/2018 CU-BAT12 CEA-CADA Batiment 1CU-BAT12/00000000  01/08/2018 07:23:00 01/08/201815:49:13 1649877 1655158  5.281 EF G2m
20012018 01/08/2018 CU-BAT21 CEA-CADA Batiment  CU-BAT21 DEFBA466  01/08/2018 07:36:25 01/08/2018 16:05:38 3261776 3266772 4.996 EF Gom
20012018 01/08/2018 CU-BATS1 CEA-CADA Batiment £ CU-BATS1 4EFB4466  01/08/2018 08:01:15 05/08/201808:16:38 1351887 1372896 11009 EF Gom
Sessions de charge par zone 20012018 01/08/2018 CU-BAT78 CEA-CADA Batiment  CU-BAT78 DE254566  01/08/2018 08:04:46 01/08/201813:26:03 886570 904657  18.087 T2 Gom
200t2018  01/08/2018 CU-BAT35 CEA-CADA Batiment : CU-BAT35 00000000  01/08/2018 08:09:14 01/01/197001:00:00 4019320 -1 -4019.32 EF Gm
Sessions de charge par zone et jour du mois 200t2018  01/08/2018 CU-BAT15 CEA-CADA Batiment 1CU-BAT15 CE9D4366 01/08/201808:22:13 01/08/2018 16:04:57 5818841 5845881  27.04 T2 Gom
200t2018  01/08/2018 CU-BATS1 CEA-CADA Batiment £ CU-BATS1 2EC44366  01/08/201808:22:40 01/08/201812:48:43 4125127 4146367 2124 T2 Gom
200t2018  01/08/2018 CU-BAT15 CEA-CADA Batiment 1CU-BAT1S 1E6C4566 01/08/2018 08:27:02 01/08/201808:27:03 1217299 1217299 om cam
202018 01/08/2018 CU-BAT1S CEA-CADA Batiment 1CU-BAT1S 1E6C4566  01/08/2018 08:27:23 01/08/201817:39:36 1217299 1247841 30542 T2 com
00t 2018  01/08/2018 CU-BATBS CEA-CADA Bati it 2 Cl 01/08/2018 12:36:07 876509 884835 8.326 EF G2M
202018 01/08/2018 CU-BAT27 CEA-CADA Batiment ;CU-BAT27 3ECED25A 01/08/2018 08:51:41 01/08/2018 18:28:40 2708165 2733006 24.841 T2 Gam
202018 01/08/2018 CU-BATS1 CEA-CADA Batiment {CU-BATS1 AE954366  01/08/2018 00:12:56 01/08/20181122:42 4232119 4239817  7.698 T2 Gam
Sessions de charge par zone et type de prise 200t2018  01/08/2018 CU-BAT31 CEA-CADA Batiment  CU-BAT31 CEDE4366 01/08/201800:15:53 01/08/201815:30:36 2015542 2058880  43.347 EF Gam
202018 01/08/2018 CU-BAT23 CEA-CADA Batiment :CU-BAT23 253CEGE3  01/08/201810:56:57 01/08/201811:54:08 685920 700308 14379 EF Gam
Liste des sessions de charge 200t2018  01/08/2018 CU-BAT27 CEA-CADA Batiment : CU-BAT27 OEC74366  01/08/201811:26:24 01/08/201812:09:45 1314629 1327456 12.827 T2 G
202018 01/08/2018 CU-BAT35 CEA-CADA Batiment :CU-BAT35 3E8D4S66 01/08/2018 11:55:55 01/08/20181427:26 5334336 5371005  36.669 EF Gam
Référentiel statique 20012018 01/08/2018 CU-BAT15 CEA-CADA Batiment 1CU-BAT1S AE493666 01/08/2018 12:14:56 01/08/2018 16:35:40 2076024 3004133  28.109 T2 Gam
20012018  01/08/2018 CU-BAT22 CEA-CADA Batiment 2 CU-BAT22 OE8E4566  01/08/2018 12:33:22 02/08/2018 10:34:36 1444657 1453020 8.363 EF G2M
ao(t2018  01/08/2018 CU-BATBS CEA-CADA Batiment z CU-BATBS 8EOSE97E  01/08/201812:42:58 01/08/2018 16:46:45 834835 893789 8.954 EF G2M
5 décembre v 2019 v
De A y

Fermer

Matlab

Data analysis

[ T

SRR TE

oo [R
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LOG OF CHARGING SESSIONS
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Name of the
charging station

HF: Date/Time at the
beginning of the
session (UTC)

HD: Date/Time at the
beginning of the
session (UTC)

ID: Value of the powermeter at
the beginning of the session

(Wh) IF: Value of the

powermeter at the end of
the session

# of the user (Wh)

J

|Dehut5essiq;nUTC lFinSessi:::nUTC PointdeCharge Bagge IndexDebut  IndgxFin TypedePrise

E 07/06/2016 11:38 07/06/2016 13:31 CU-BAT1011-13CEA-3 7490E56D 75873 80847 T2
08/06/2016 06:15 08/06/2016 11:43 CU-BAT1511-13CEA-3 CE14EB/E 74156 76878 T2
08/06/2016 11:47 08/06/2016 11:52 CU-BAT1011-13CEA-3 7490E56D 80906 81679 T2
08/06/2016 12:02 08/06/2016 13:46 CU-BAT1011-13CEA-3 7490E56D 81679 01062 T2
08/06/2016 12:22 08/06/2016 17:17 CU-BAT1011-13CEA-2 D527CEE3 29009 35782 T2
08/06/2016 12:34 08/06/2016 15:23 CU-BAT1511-13CEA-3 85F1D2E3 76878 81364 T2
08/06/2016 12:42 08/06/2016 12:57 CU-BAT8371-13CEA-2 6468EBGD 2686 3142 T2
08/06/2016 12:59 09/06/2016 08:38 CU-BAT8371-13CEA-2 6468EBLD 3145 66192 T2
08/06/2016 13:04 08/06/2016 13:08 CU-BAT8371-13CEA-6 6503DCE3 765 1566 T2

!

Unreliable

Transaction Duration (h)=(HD — HF)
Energy Consumption (kWh)=(IF — ID )/1000

oo [R8
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Period 01/06/2016 to 31/05/2020

« 17045 transactions

« Sum of consumptions : 253.2 MWh
« ~1500000km @17kWh/100km

« 252 tde CO, avoided

Year of purchase Results

CO2 emissions Electric 65g Diesel 233 g
per km

2020 v

Vehicle Segment

80 & Driving (fuel/eleanaty produca
Il Car production
B8 Battery production

<

Medium car (ex: Volkswagen Golf)

60

3 NN
§ 40 .‘.\
Technology Technology z NG
Electric Diesel v 20 NN
, [ o |
Electricity used for battery production @ Electricity used for battery production @ Okm 50000 km 100000 km 150000 km 200000 km Electric Diesel
Distance driven The CO2 emissions of the electric car are
. 72% lower than the CO2 emissions of the
China v EU average v diesel car
Country where the electric car is driven @ Country where the electric car is driven @ Tonnes of CO2 emitted over the lifetime [3]
France v Sweden \ g For more details on the assumptions and the methodology, please see T&E's explanatory note
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Energy consumption (kWh)
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Mean of the energy consumption per transaction : 14.8 kWh

1000 T T
# [ consommation =(IF-1D)/1000 (kWh)l

900 — —

Zoé Zoé Zoé
22kWh 40kWh 50kWh

— | 1
60 70 80

Energy consumption (kWh)
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Full workday charging i.e Full night charging i.e
-start after 7h and finish before 17h the same day  -start after 15h and finish before 9h the
-and charge duration greater than 7h following day
(743 occurences (4.7%)) (430 occurrences (2.7%))
A
Energy
consumption (kWh)

g o 8

S @i % fgﬁ% _Transaction
weretog, e ¢Duration (h)

20
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Mean of the transaction duration : 12.4h

300 = =

250 —

Workday Night
duration charging

|
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Transaction duration (h)
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EC = Power (kW) *TD
Energy

consumption (kWh)
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Energy EC = Power (kW) * TD
consumption

(KWh)

A

(o]

Transaction
Duration (h)
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IN\‘EEMQ DEFINITIONS : PARAMETERS OF CHARGE

etworking for Excell
Electric Mobility Operations

@ www.NEEMO-project.e

QOO D @eEvopip A Power

I DT |

Max Charging f g

Power | @f charge i

Real charging power:*

Mear " (PCR) i
charging | ] NN N NN R

power i

HD IJF t

Real Charging Power = PCR => not recorded ; could be estimated

Transaction duration= DT=HF-HD => recorded in the transaction file

Energy Consumption = EC = ID — IF => recorded in the transaction file

Battery capacity = Max of energy consumption = ECMax => depends of the EV model
Max Charging Power = PCM => depends of the EV model

Mean charging power = PCMean = EC/DT => can be calculated

== MCAST n AT @' 3

Nicosia Development Agency
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QO O D @nEevopoject
Cas © Cas @ Cas @
PCR | | PCR | PCR | i
PCM [+~ PCM F——- PCM [~
(1 EC1=PCM'DTH EC% EC2<PCM*DT2 EC E02<i:>clv|*DT3
DT2 DT3

EC |,
ECMax| ™ ™ N N NN x 3\\\\\\\
« FIeX|b|I|ty » of the charging session

EC2 LN N N N N ‘ ______________

EC1 ' To measure this « erX|b|I||ty », we need to know PCM
' To estimate a priori, we heed to know PCM & SOC
e ol Z1T ce2 (8
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Zoe charging @ 22kW (mode 3)
EC (kWh)

Durée transaction (h) v. Consommation (kKWh) pour voitures Zoe (4088 transactions)
charge a 22 kW

charge a 07 kW

o — o 40 N | WL T — e

Consommation (kWWh)

: e O A ) < ( Vol D~ F
5 d [#] e 13 A o - 008 o B
fyp—s 3 < e -l y e g - — — — T _ L p WP -+ - 0PV A & =
R .

o Flex=4.8h? =
... Flex=8.4h? e

Flex= 9.6h?

| | | |
2 4 6 8 1 12

Durée transaction (h) DT s F{ z
P
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EC (kWh)

/ O Durée transaction {h) v. Consommation (kWk) pour voitures Tesla (643 transactions)
—————————————————————————————————————————— G---y-Ff------------r-+--ch Rkl ol
ECMGX,D_ Tesla Charging @ == s e charge 1656401 kW
C il + chargea Z.LT,PetDD KW
22kW (mode 3) /oo

60 o C:O 5o & 0
o< o2 Tesla charging @
i ¢ o 16.5kW (mode 3) ’
Q O 0~
o o e 0 OO
% C 8 . DJ Q 6]
S 40 0 o
g 0
g o B o) i
o Q o .
8 % | o Tesla charging @
(o] 0] ] =

2.3kW (mode 2)

9
Durée transaction (h) DT m
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EC (kWh)

45 —
O Durée transaction (h) v. Consommation (kWk) pour voitures Leaf (309 transactions)
charge a 6.70e+00 kW
charge a 2.30e+00 kW
E C M AX A R CE LR EE TR EE T SEE e L
O D
1 o ’
s |- Leaf charging @ W T . -
6.7kW (mode 2 ) o |0 ¢ 8
. (mode 2) _ 8 £ 0 :
) 2 Leaf charging @
30~ i . 0 ~— 2 e 5 W e
0 e P 002 3 ”{fﬁOde 2)
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% 25— 510 o ; 8(83‘3 OnO T ©C ¥
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Estimation of PCM = 1.1 kW (mode 3 with T2 connector)

EC/PCM (kWh)
T /l 71

Durée charge pire cas estimee (h)

©

) Duree Transaction (h) v. Duree charge pire cas i.e. a puissance =1.11 kW (h) classe 9E8B4566 cas Toutes les Prises Golf GTE Perso
Duree charge pire cas (h) * (1 + 5 pourcent)+1.00e-01
Duree charge pire cas (h)* (1- 5 pourcent)-1.00e-01
EnergieChargeMax(=6.37 kWh)/PuissanceChargeMax(=1.11 kW) (h) * (1 + 5 pourcent)
EnergieChargeMax(=6.37 kWh)/PuissanceChargeMax(=1.11 kW) (h)* (1- 5 pourgent)
Pb dans le probleme de charge (0.69 pourcent)
Charge rapide (18.06 pourcent)
Charge rapide plus standby (81.25 pourcent)

| | | | | |

0 2 4 6 8 10 12 14
Durée transaction

TD (h)
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Networking for Excellence in
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I I I
[ DebutTransaction (h)
[ FinTransaction (h)

4 In France,
Winter : Local hour = UTC+1
1000 (- Summer : Local hour = UTC+2 |

Nombre de transactions

16 18 20

LOCAL HOURS

<24 MCAST il AT cea [
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M M N T ONFFMObroiect

O Début transaction (h) v. durée transaction (h) pour Taxi
) \:J e ©_Fin transaction () v. durée transaction () pour Taxi
20— ' oy
15—
il .
0 @ ov
s T i 5 Q , 00 | e )¢
0 | & g B oa gl R e ¥a " = ww-’ LM? 'W‘%ﬂ ) 0 | & o o Q.o _?.f"‘ |
8 10 12 14 16 18
Heure locale
« night » charge « midday » charge « night » charge
> +—> <

[ I I |

I Début transaction (h) pour Taxi| |
[ Fin transaction (h) pour Taxi

3

MNombre de transaction
5 a8 2

=

i
(=]

8 10 12 14 16 18
Heure locale
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Début tr jon (h) v. durée ion (h) pour B468EBBD
9= = Fin transaction (h) v. durée tr lon (h) pour 6468EBED

Q

Heure locale

« midday » charge

| [ [ [ I
18— [ Début transaction (h) pour 6468EB6D ||
==

Fin transaction (h) pour G468EBGD

MNombre de transaction

9 10 n 12 13 14 15 16 17

Heure locale
=g VILADI 3
nellh Z0Y 142
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START/END OF TRANSACTIONS : PERSONAL VEHICLE
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Cceatech

“i Début transaction (h) v. durée transaction (h) pour SEBB4566
Fin transaction (h) v. durée transaction (h) pour SEBB4566
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@ o o @ @NEEMOproject

EvolVE Project

CEAEVCI & PV

e CEAEVCI

* Charging modes

* EvolVE @INES

* EvolVE @Cadarache

Transaction analysis

* Transactions
* Energy Consumption v. Transaction Duration (EC v. TD)
* Flexibility definition & estimation
* Beginning / end of transactions
Load curves

* Reconstruction
* Analysis
Smart charging

IT infrastructure
Autoconsumption rate
Examples of simulation results
First experimental results

Neteia Deveiopment Accncy AUSTRIANINSTITUTE

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484




Networking for Excellence in
RS’ RECONSTRUCTION

www.NEEMO-project.eu

o
EEM® MEAN CHARGING POWER HYP. : PRINCIPLE OF

@ o o @ @NEEMOproject

1 Mois  Jour Uui Tran ZonelcNom de la Zone  PdC Badge  Début Session Fin Session Début Pow Fin Power Consomm: Type de pr Emsp

2 | HaadH 05/12/2018 b81 CU-E CEA-C Batiment 101- 1 CU-BAT1011-13CEA-1 7490E56D 05/12/2018 14:50:37 05/12/2018 16:03:58 1227407 1238878 11.471 T2 G2M

3 | Ha 06/12/2018 20b CU-E CEA-C Batiment 101- 1 CU-BAT1011-13CEA-1 1E974366 06/12/2018 10:12:27 06/12/2018 13:48:.08 1238909 1258302  19.393 T2 G2M

4 | HHHHH 13/12/2018 749 CU-E CEA-C Batiment 101- 1 CU-BAT1011-13CEA-1 4E8E4566 13/12/2018 16:13:56 13/12/2018 20:14:35) 1258601 ] 1269056 | 10.455 T2 G2M n'1
5 | HttHH 21/12/2018 6d4 CU-E CEA-C Batiment 101- 1 CU-BAT1011-13CEA-1 3EF7EBVE I 21/12/2018 15:31:02 21/12/2018 16:41:32) 1269392 1276502 7111712 G2M n

Index (Wh) Transaction n-1 Stand by Transaction n
A A

) \ 1276502

Stand by duration

13/12/2018 20:14:35

Transaction |[duration n

< »

Index end Tn

Energy consumption n

Index start Tn

Index end Tn-1

Index start Tn-1

time

21/12/2018 15:31:02 21/12/2018 16:41:32
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Stand by energy Energy consumptlon n
Stand by duration Tr‘ansactlon duration n
Power (kW) , I :
1 { PMC(tn)= (Energy consumption n)/( Transaction Duration n)
' Transaction n-1 Stand by Transaction n
i | ! A\ (_A_\
{ b [ S—
! Jtime
13/12/2018 20:14:35 21/12/2018 15:31:02 || 21/12/2018 16:41:32
M AT el 2T = -
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@ o o @ @NEEMOproject

PdC: CU_BAT1011_13CEA

x10*

o
NtwkngEEMe MEAN CHARGING POWER HYP. : EXAMPLES

Index (wh) in blue
10*mean power (w) in red

0
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a2y MCAST

01-Aug-2016 00:00:00 01-Sep-2016 00:00:00
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01-Nov-2016 00:00:00

01-Dec-2016 00:00:00
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Energy indexes of the 81 charging stations (Wh)

« 10° Index pat Point de charge Wh 2019

12
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Total of the mean power for 81 charging stations (year 2018)

Time Series Plot: Total PdC session charge et hors session 1s

120 T BN e e | | | |
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Stand by Energy Consumptlcpn Energy n
i Stand by duraction Tr‘ansactlon duration n
Power (kW) , l .
* ' PCM(tn)= (Stand by |: | Charge Duration(n) =
! ' | Energy)/(Stand by | CD(n) = (Energy
| duration between . | consumption
; . | charge n and n-1) n)/(PCM(n))
.~ Transaction n-1 Stand by Transaction n
s ) = *
i{ . } | \ L MAX power EV
""""""" Cor T transaction n =PCM(n)
I —_— A ________ MAX power EV transaction
Z ' | CD(n) n-1=PCM(n-1)
cbin-t) U
« = o
| | time
' [ 13112/2018 20:14:35 21/12/2018 15:31:02 || 21/12/2018 16:41:32
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Power (kW) o
time>
$ i | 1276502
Index (wh) | |
————————————————————————————— ------¢-------- Index end Tn
! r‘Iergy Consumption n
____________________________ L ceecdeeecdeecoo ¥ Index start Tn
Stand by Energy |
""""""""""""""" ! ) ————1 = |l1269392| = Indexend Tn-1
___________________________ ki Indexstart Tn-1
| Stand by duration ' !
Tréansaé:tion Duration n
time
13/12/2018 20:14:35 | 21/12/2018 15:31:02 || 21/12/2018 16:41:32 -
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Charging power curves during 2 weeks:

Time Series Plot:Total_Badge_puissance_1s
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Charging power curves during 3.5 years:

Time Series Plot:Total_Badge_puissance_1s__ PCE
I I I I
Total_Badge_puissance_1s__ PCE |
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moyenne/max/min puissance totale Badge en kW moyennee sur 10min 2017 (Badges Puissancew PCE Triee)
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@ o o @ @NEEMOproject

EvolVE Project

CEAEVCI & PV

e CEAEVCI

* Charging modes

* EvolVE @INES

* EvolVE @Cadarache

Transaction analysis

* Transactions
* Energy Consumption v. Transaction Duration (EC v. TD)
* Flexibility definition & estimation
* Beginning / end of transactions
Load curves

* Reconstruction
* Analysis
Smart charging

IT infrastructure
Autoconsumption rate
Examples of simulation results
First experimental results
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User

GRID

|nterface CIOUd ‘CEA’ -
SIGE Solar
production
Charge request, state, forecast

,,,,,,,,,, . power

ICPM
O Information system

O Solar forecast

O Charge request

Q Users

Q Vehicles

U Electrical network
Departure time U Charging station state
Init?al SoC O Control law

» Physical flows 0 Max power of charging
stations

""" * Information flows
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 The user connects his EV and passes his badge

» The supervision software sends an SMS inviting the user to confirm his
departure time and the SOC of his car (default values are proposed).

« The EV is supplied with a test profile.

» Optimization and recharging are made on the basis of these data

¥/ Recharge de
votre vehicule.
Cliquez ci-apres
pour donner vos
preferences:

Merci de modifier ou
confirmer vos
préférences...

Votre recharge
https://www.sgu

.ovh/eicpm/
Stop au 36180

9D4BBB25

03/03/2021 16:00

03/03 16:00 v

1 @]

25 %

kino_one_01-1-T2 / 713

2.99 kW
100 %

0.05 kWh / 65 %

AMSUNG
8 Pass ¥  kino_one 01-1-T2/713

@ Utilisez vos empreintes pour
= confirmer votre identité.

STESTOS

Notification le 03/03 &
Modifier/Confirmer vos préférences 10:34

Modification le 03/03 a

Retour s
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Set up
»|  Web portal  [@====p Follow up
Results
analysis
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Energy systems detailled
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Input module

)
(&)
©
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Measurements, Forecasts, o | | Simulation
> Setpoints, external data g
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: _ ©
s Charging : Calculated data, set points 5
W | infrastructure ! =
! : S @ L @ Optimisation
T OCPP . £ Input/output config data IS
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P rOd uctlon N etWO rk Profil de consommation, injection et soutirage du réseau - journée typique du mois de mars
2500 (Pmax consommée: 1,2kW [ puissance créte PV: 4kWc)

3000 B prod PV

! Consommation
2500

Puissance (Watts)

Consumption

Network + Production=Consumption

uuuuuu
coooooo . -t mRRE=EA2R02=xX22

Optimisation process: maximize

A
r A ) | |

selfproduction rate = (PV&consumption)/consumption
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View « state of the EVC»
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USER INTERFACE (WEB PORTAL)

View « charging station functionning »
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Simulation results

I I I
N Max charging power i
Mean power
Smart charging (120kWc)

. 100 PV production (120kWc)
2
o
o
-]
o
a0 ]
o o
£
o
8 60— _
=2
o
)
]
5 .
fih]
o 40 . -
— | Y |
n- -

20 ] ‘ — T

— | & |
0 a . | | | L= ="' ) E—
21-Jun-2019 04:00:00 21-Jun-2019 08:00:00 21-Jun-2019 12:00:00 21-Jun-2019 16:00:00 21-Jun-2019 20:00:00

Date

== MCAST il AT Bl

Nicania Development Agency AUSTRIAN INSTITUTE

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484



EEMO

Networking for Excellence in
Electric Mobility Operations

FIRST TESTS

www.NEEMO-project.eu

® o o @ @NEEMOproject

1st Tests

a

Energy Monitor

Web portal of the
charging station

Voltage
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Current
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RealPower | PowerFactor
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.-~ Setpoint Zoé 22
-~ 4 i S ’ 3
i 1
Low power factor e i — Measurments Zoé 22 ;
1 ; i ! ~ h
J' ! ! 9
= = kino_one_01-1-T2 - powerSetpoint (3650) — kino_one_01-1-T2 - power (3649) = kino_one_01-2-T2 - power (3658) = = kino_one_01-2-T2 - powerSetpoint (3659) — kino_one_01-3-T2 - power (3667)
— - kino_one_01-3-T2 - powerSetpoint (3668) Grid - availablePower (3643) PV Plant - powerForecast (3640)
1 N J
! I
« Test» Charge Zoé 40
Charge Zoé 22

User web interface

m Votre recharge

9D4BBB25

04/03/2021 17:30

kino_one_01-1-T2 / 788

SOC estimated:
69 %

6.49 kWh / 69 %

__IN_PROGRESS__

Notification le 04/03 a
08:00

Modification le 04/03 a
08:02

a2y MCAST

Nicosia Development Agency

AT

ISTRIAN INSTITUTE
F TECHNOLOGY

oo [RE

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484



s
I\EEI\/IO
é‘i‘!ﬁéﬂﬂﬁéﬁﬁfééiii‘.iﬁs” REFERENCES / SOURCES

® o o @ @NEEMOproject

[1] http:/lwww.hrvojepandzic.com/wp-content/uploads/2019/09/Lecture_4 EVs.pdf
[2] http:/lev-institute.com/images/charged _mag.pdf

[3] https://www.transportenvironment.org/what-we-do/electric-cars/how-clean-
are-electric-cars

sl nel 1T cea [

Nicosia Development Agency

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484



www.NEEMO-project.eu @

Y in Y » ]  JRG)

EEM@

Networking for Excellence in
Electric Mobility Operations

T *i% Tﬂtf IE
hlmllll L

.

[ T
LA =@

HE AI | 67
M..,,m - SRR TE

The project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 857484




