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Uncontrolled, Basic,
and V1G charging
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The greatest flexibility potential linked to smart bt | Qunea
charging lies with bidirectional approaches, which are
also the least mature ones
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Over 100 projects worldwide exploring power system bt | e
synergies, but most focused on customer energy
management and TSO value

\/

SYSTEM FLEXIBILITY LOCAL FLEXIBILITY

Wholesale market Transmission Distribution Behind-the-meter
System Operator System Operator

« \oltage control * Increasing the rate of V2B
* Local congestion and Renewable Energy V2H
capacity management self-consumption
« Local load balancing * Arbitrage between locally
V2G produced electricity and

electricity from the grid
(fro nt‘Of'the'mete r) ® Back-up power

Source: Drive2X RIA Horizon EU
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AC vs. DC
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Kaksisuuntainen lataus s
vaihtovirralla (AC)
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+++ Laturin investointikustannus matala
Invertteri autossa = auton on noudatettava verkkosaantoja
Toistaiseksi vahan autoja

>

Esim: Renault 5



ELECTRIC MOBILITY
RESEARCH CENTER

Kaksisuuntainen lataus s
tasavirralla (DC)
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EVSE

Laturin investointikustannus korkea
+ Aina sama laite verkkorajapinnassa
+++  Laaja joukko yhteensopivia autoja

Autoja monilta merkeilta esim.: Nissan, Mitsubishi, Skoda,

CHAdeMO vs. CCS, CHAdeMO vs. ISO15118-20
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Kaksisuuntaisen
latauksen
kayttotapauksia

V2X, V2H, V2G, V2B...



ELECTRIC MOBILITY
RESEARCH CENTER
Bty | MNP OWER

V2L (Vehicle to load)

Pienten kuormien syottaminen autolla

Esim. sahkopyoran tai muun kevyen kulkuvalineen lataaminen

Moni merkki tukee V2L toimintoa: BYD, MG, Kia, Cupra, VW, Nissan,
Ford...
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V2H (Vehicle to home/house)

Tuotannon omakayttoasteen optimointi

Tehotariffi optimointi ja/tai sahkon hankintahinnan minimointi
UPS sovellukset (kayttovarmuus)
Kesamokkisovellukset

Teknisesti samat vaatimukset kuin V2G toiminnallisuudella

~
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V2G (Vehicle to grid) j

Reservipalvelut
Esim. taajuussaato, FCR-N, FCR-D
Saatésahko, FFR

Sahkomarkkinoille osallistuminen (arbitraasi)
Vuorokausi
Paivan sisainen

Paikallinen jousto jakeluverkon tarpeisiin

Kaksisuuntainen lataus soveltuu
kayttotapauksiin, jossa auto on
pysakoityna pitkaan
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Onko
kaksisuuntaisella
latauksella
tulevaisuutta?



B STRUCTURAL GRID CONGESTION
GRID CONGESTION ANNOUNCED
GRID CONGESTION THREATENS

NO GRID CONGESTION
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20-30 Bidirectional DC chargers on demos around EU 550055

BM2,
BM4

BM1,
BM2,
BM4

?r

City of Budapest (HU) (*ég“i BML,
V2H integration with DER & HEMS in \Q‘:‘K BMS’

Székely Family BM
prosumer & EV owner homes & Company LLc. o

UC3 - V2H integration with HEMS for
renewables’ integration and tariff

UC1 - Medium-term V2B charging in S
optimization in prosumer homes

hotels as a sustainable means to promote
eco-tourism and local economic growth
UC4 - V2G integration in public charging
stations for addressing technical grid
constraints

enabled by user-

friendly, lower cost, BM].,
lower impact
bidirectional BM2

charging solution

UC6 - Peripheral smart renewable energy
and mobility hubs for V2G uptake in
highly congested urban grids

=e_—
= — BMl

===
I
ASM TERNI S.p.A.

UC2 - Long-term V2B charging with load
aggregation in parking lots for dynamic load
balancing and BEMS integration

UC4 - V2G integration in public charging
stations for addressing technical grid constraints

UC4 - V2G integration in public charging stations
for addressing technical grid constraints

UC5 - V2G for network stabilization of locally-
managed RES-congested grids

Source: Drive2X RIA Horizon EU



ELECTRIC MOBILITY
RESEARCH CENTER

Yhteenveto LuL

Kaksisuuntaisen latauksen demoja ja pilotteja on todella paljon
EU kohdistaan aiheeseen tutkimusresursseja runsaasti

Kaksisuuntaisia DC -latureita on markkinoilla ja autot tukevat
kaksisuuntaista latausta

Teknisesti konsepti toimii, esim. standardointi on pitkalla

Joustomarkkinat ja regulaatio eivat ole viela kypsia



ELECTRIC MOBILITY
RESEARCH CENTER

Bty | MNP OWER

Contact

Ville Tikka
Senior Expert
ville.tikka@|ut.fi
+358 50 400 7968
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