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Annual passenger EV sales by region
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=>» xEV sales are taking off

=>» xEV sales will represent >30% of vehicles sales in
2030
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 H1 | EV share of new passenger vehicle sales outlook by market — Economic Transition Scenario
Source: BloombergNEF, Marklines. 90%
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Some keys of success . ——Canada
. . . % — ..
Batteries size rise : 50% = Soutth Korea
v' 15 kWh (~150 km)=>90 kWh (~600 km) 0% 0
Multiple EV offer to multiple usage/cost : 0% - Japan
. . 20% = Southeast Asia
v/ 10 models in 2017 = +60 models in 2021 0% e W
Charge point accessibility improvement 0% i
K X 2015 2020 2025 2030 2035 2040
P u bl IC EO I I C ! Source: BNEF. Note: EVs include battery-electric and plug-in hybrid electric vehicles. Battery-electric vehicles represent 88% of
total electric vehicle sales in 2030. Europe includes the EU, the U.K. and EFTA countries.
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= There are many levels of Grid Integration that can generate value
= CCSwith ISO/ISO 15118-20 is the key enabler of Grid Integration and is ready for V2G

= This technology is prepared for a wide range of use cases. - Level 4 —V2G
ted (bidirectional
— - s o] e :
Level 2 - VIG/H Bidirectional Charging

- Level 1-V1G
Controlled Charging

Cooperative Charging

Grid-compliant Charging

1 mmkintereslsofﬁlew

i __ power, generated bylocalpy _ Wner).
. aggregation); tables panels or similar) - * Supports in front of the meter
5 e ev evemsﬁtj'gﬂato - ” etc; mobility need taken into + Supports behind the meter (FTM)usec«:-nses_
rging L account * Swarm qualification/
s o energy mal (HEM). . . (BTM) use cases 9
ﬁ § Th; o e e = The EVis capsble to wake up * Aggregation(local, per charging aggregation across larger area
8 thraholdrg; Eezziring for defined start/stops. spot) (entire state or country)
controllability / load * Reaction timings are defined.

* EV/EVSE, HEM consider

management by the DSO.
variable power settings.

* Various local regulations per Local regulations Local regulations Local regulations Local regulations

country (e.g. grid codes, EV and EVSE EV and EVSE EV and EVSE EV and EVSE

IEC61851-1, IEC 60364 series, * PWM signal, IEC 61851 * ISO/IEC15118 Ed1 = See level 2 * See level 2

wer) = DIN-SPEC 70121 (for DC) * Telematics * ISO/IEC15118-20 EVSE and grid
EVSE and grid (Utility, CPO, ...) EVSE and grid EVSE and grid * See level 3
* OCPP 1.6 * OCPP 1.6f * See level 2 * Many requirements still
* Demand-response * Seelevel 1 * EEBus missing
= Opt-out possibilities * ToU = Many requirements still

missing
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Grid connection

EV - electric vehicle, EVSE — electric vehicle supply equipment, DSO- distributed system operator ,CPO - charge point operator




BIDIRECTIONNAL USE CASES

Vehicle-to-load (V2L/H)

Generator feature
Nomad energy source
Home back-up energy source

v' Several service levels available

depending of aggregation
integration in the grids
Complexity and value creation
increase with deeper grid
integration

Vehicle-to-home (V2H)

< a4
v 5%
2B -
%L//’m/
N g

Vehicle-to-Grid (V2G)
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Electric bill optimization
Self-consumption

Intelligent charge plan

= -10/-15% on energy bill.

Grid reachable Services

Primary frequency reserve

Capacity reserve — Demand response
market

Between 300€ to 1400 €/y value creation to
be shared (internal estimation and Insero
Mobility)
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NORMATIVE CONTEXT

Different standards cover the complete system

Charging Spot — EV :

v Topology of charging system (incl. plugs types)
v’ Electric Security during recharge/discharge

v" Communication protocol

Charging Spot to Back end :
v Charging infrastructure management
v' Added value services (smart charge, ...)

Back end to back end

v" Roaming of charging payment

v’ eMSP

v Energy service activation/control

DER context

v Grid Code
v’ Installation specification
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NORMATIVE CONTEXT

Constraints for Bidirectionnal charging/discharging %w( ______ :

Grid connection compliancy

v’ Local Grid codes (Volt./Freq. deviation
survey/support/immunity)

v LV generator in // of LV grid topology

v' DSO specific

Services rules (Front/Behind the meter)

v Performance (speed, precision, availability, controllability, ...)

Electric compliancy (Front/Behind the meter)

v’ Electric source quality definition, EMC
v Vehicle design compliancy
v’ Security of installation

/" Main switch

4|7__| Irterface protection relay
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Source : RTE
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Battery ageing impact

Annual energy discharged for a battery electric vehicle

Additional cycling due to VGl o S om0 Wi e ity
v" Depends of grid service . - _
v" Power services (FCR, load management, ...) s0m e 4o |
v’ Energy services (Self consumption, capacity, - - . - -
fl exibility' ...) Driving ;o;enm‘:’a;zzni Warranty Driving “?::5223‘:‘\:335 Total usage

Source: BloombergNEF. Note: Assumed 16,000 annual km average driving and 0. 19kWh/km, warranty of 160,000km over 8 years. In Figure 12 V2G usage assumed
based on daily usage of 15kWh, real values will vary.

OEM enabler
v’ Battery Warranty preservation (customer
High Degradation (Drive + nominal V2G)
accepta bIIItVI OEM Warra nty rISk m|t|gat|0n, b ) VZG.S:FE""TT \lewedDsgrudahen(Drrve«nomml\n‘ZG) N .f’azg
eductiof *"\-—L_Lhm lominal

v' Limitation of VGI service mechanism (API, VGI o L e
authorisation, ...)

v" Depends of Driving type, climate, ... o [ B S G S S - ——
(] 10 20 30 40 50 60

v Depends of Chemistry, BoL* design (PRF), ... Real Battery Age (orth)

Capacity battery (Ah)

Driver A : Low average km/year, moderate climate, ...
*Beginning of Life battery characteristics Driver B : Sportive/high average km/year, hot climate, ... 12
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Charging Topology AC vs DC

V2X DC

v" No additional HW cost on vehicle

v High Infrastructure cost (~3000€/5000€)

=>» Suitable for Experiment/Early-adopter/B2B
Advantage

V2G

Charging | ./ \_/
Station

v HLC* communication & HW already existing e i ms
(Chademo Experience) e

v" Grid Code & Safety compliance mainly done by EVSE

U Ac e L

v' Low infrastructure cost (~+1000¢€) Sattery

v" Marginal cost for OBC

=» Suitable for Mass Market i T T

Issues R ee—pe—— giT———

v' Extra Cost / Volume in the OBC & EVSE (G. C&Safety) e POMATION COTVERTER CONVERTER

v" HLC* & Interoperability Diodes bridges & Mosfet/IGBT arms

*High Level Communication = CPL (I1SO 15118) Source : PSA internal study 13



ON BOARD IMPACT FOR VGI READY [ é(g(-‘)

see

) ] Power Profil : r il co, ™ -
EVSE-EV Communication protocol i Ty | FTRRHSLLE table @ e
T _ "7 charging profile
B = Tariff
table

SO 15118-20 example @ Scheduled
v" 2 control modes

v

Communicates the grid

v' Request/Response messages pairs constraints: Max available
v Use Preference can be distribute tarit-

by OEM back-end, or CPO back-

end.

I Optimized
s I charging profile

. ‘ 0] © ¢ Follows the sent
control (Off-Grid) ‘9 Dynamic W T T 50 Target %S0C  powersetpon
e

charge power set point

SECC/EVCC ECUs to store protocol  duringa charging session
With HSM* to store Certificates

A

v" Grid Following or Grid Forming Viax %soc ° SendsEV limitations
v Phase Balancing @ ©  Min %50C : Eﬁfjgfﬁ:ﬁtﬁﬁ:‘:d
v P/Q power control = ; Plug-In Departure ,

v Secured communication (TL1.3) Dynamically sends of the Dis/Charging Set point*

v

v

*Depends of AC or DC

*Hardware Security Module 14
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EVSE impact )
Input =
v’ EV+EVSE are considered as DER system G
v EV+EVSE couple must be compliant with Grid &
Code & connection rules (local) &
Main function
Anti Islanding protection @
Decoupling / Re-coupling rules

VGl ancillary / local <
Response to Frequency deviation service performance

Bas

D N NI NI NN

Response to Voltage deviation <
Immunity to Hz/V events

D N NI NI NN

DER compliancy
v Are independent of Ancillary or local services

&
&
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ic task

Store local grid code (installation)
Measure Hz/V

Calculate P/Q set point (grid code)
Power conversion

Couple / decouple to rest of the grid

Source : Renault EVS30 summit
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Questions ?




