& University
LAND
OF THE
CURIOUS




ITS-SEMINAARI 10.4.2024

LIKENTEEN SAHKOINEN
JA DATAVETOINEN VALLANKUMOUS

TKT Ville Naumanen
Tutkimusjohtaja

Kempower Electric Mobility Research Center

&

LUT
University



SISALTO

» EMRC

»» Lilkenteen sahkoistyminen
»» Laturit datalahteena

»» Esimerkkeja

s

LUT

University




e LUT

(¢ University

KEMPOWER + LUT = EMRC
KEMPOWER ELECTRIC MOBILITY

RESEARCH CENTER

»» Kempower tarjoaa perusrahoituksen

» Tavoitteena monitieteellinen tutkimus
liikenteen sahkoistymisen teeman alla

» Tutkimuskeskus Lahdessa, tutkimus
kansainvalista
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What is Lahti GEM?

Lahti GEM is the platform for companies, research and education organisations as well as cities.
The platform is built up to generate and maintain network for developing and commercialising
technologies and solutions for green electrification of mobility.

tion by developing projects and pilots;
+ actively searces for new investments and partnerships nationally and internationally;

+ contributes to the new openings in research, education and RDI infrastructure.

+ Lahti GEM - Lahti — European Green Capital 2021 |egacy
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LIKENTEEN SAHKOISTYMINEN

Total new car registrations in Europe vs. % of BEVs (2017-2023)

12,891,283 12,847,481

12,574,590 12,753,440
1958116 1774,885

1,286,939

2,019,401

1210.256 1385842

2017 2018 2019 2020 2021 2022 2023

M Total new car registrations New BEV registrations =% of BEV registrations

Source: acea

Lahde: Kempower annual report 2023

Private battery electric vehicles
(BEV) in Europe and USA

Total
CAGR 71,000,000
2023-2030E
27% Eur
38.8880 00

usa Source: International Energy
33,000,000 Agency (IEA) - under Announced
Pledges Scenario (APS)
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Commercial battery electric vehicles
(BEV) in Europe and USA

Total
6,980,000
CAGR
2023-2030E
e Europe

* Commercial EV stock - includes

Trucks, Buses and Vans

S Source: International Energy
3220 000 Agency (IEA) - under Announced
Pledges Scenario (APS)
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Léhde: : Kempower market research, ACEA European EV Charging Infrastructure Masterplan March 2022
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SAHKOISTYMISEN AJURIT

RASKAAN LIIKENTEEN KULURAKENNE

» Politiikka ohjaa
» Verotus- ja tukikannustimin
» Rankaisemalla paastokaupan kautta

Ajoneuvo »» Sahkd mahdollistaa kilpailuedun
» Energian hallinnalla merkittava kustannusetu

»» Edellyttaa kokonaisvaltaista ymmarrysta
» Miten energia kaytetaan?
» Miten energia kannattaa hankkia?
» Miten ja minne energia toimitetaan?
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LATURIT DATALAHTEENA
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Kempower ChargEye

User-friendly Kempower Satellites
H <,:
L 1§ - ,

Dynamic power sharing

Scalable charging:
Kempower Power Unit
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LATAUSTAPAHTUMA

»» Miten energia kaytetaan?

»» Miten ajoneuvokanta kehittyy?

»» Kayttajakokemus keskiossa

& KEMPOWER

o o ¢ MNP

0 O

000

150 ‘&

6 ™
25-150 kw

Start and stop charging with mobile )

0 o ¢ MENND

Connect cable

2N\

STOP

o o ¢ MEEFY

CHARGING . % 39 kw

+0,15 kwh
ming 100%
Z 6 3min. 80%
0, b
A’ Omin 60%
18 min
O min. .40 %
25%
“j Demo mode - Simulation STD p
0 o : SEEEY
CHARGING ENDED STOP button pressed on Charger

Unlock car and

+0,29 kwh disconnect the
charging cable

2 6 % E g

1 min

Demo mode - Simulation

SESSION X
BMW 14 M50 80.7 KWH +35.9kWh
~6 25.03.2023 20:32 4
max. 207 kW, +194 km D
Vehicle limits
SESSION TIMELINE o
- ' 16 min
25.03.2023
Session started
User presented RFID card
[BMW i4 M50 80.7 kWh]
Cable connected
After 9 seconds
7033 ) Charging started
13%
Charging ended
13 % P 55 %, +35.9 kWh
STOP button pressed on Charger
EV unplugged
POWER GRAPH v
DETAILS v
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LATAUSKENTAN OMISTAJAN NAKOKULMA

KUKA KAYTTAA JA MILLOIN?

= @cHarceve Q search 2
N BOLLELAND KRO ESPA il
X
et s oy > [#h xo021180 RECHARGE NORWAY, BOLLEL... v Recharge Infra Q) Labess ® 4 S
£9 05.12.
5 4D 4days ago- 0512 J STATUS OK TICKETS ,”  6ACTIVESESSIONS ,”
" +/ No open issues
FORD MUSTANG...
CLOSED 05.12.2021 17:24 4318 H
RIGHTMOST CABIN...
= MERCEDES-BEN...
" ~ E) check the circut brea.. KRl NSt i
=| SATELLITE 3 CHAR... '!!:Ea:' DS 3 CROSSBAC...
\EB\ W fj 05.12.2021 17:22 4318F
STRAIN RELIED / R...
= BMW IX3 74 KWH
£ Updated with sx new 7. KRl B 13 74 K o
"
[.u." AUDI E-TRON 64...
5 i CREATE 05122021 17:15 4318
%
W
] I 4D 05.12.
e CONNECTIVITY J CHARGER e CUSTOMER
Recharge Infra
H m Serial number K0021180
° Product code C503P480ND8 CONTACT PERSON
ONLINE

TIMELINE g 542y 05.12.

<KD e aq

3d 15h charger uptime
1712 MB, 11,871 MB since FW update
SSH port 51800

Power486-422kW (700A fuse), Dynamics
D8

Firmware 0.16.62

SHIPMENT FROM FACTORY
SHIPPED (Main) on 29.06.2020

@ Installed on 19.07.2021 To: NO1003 Fortum Recharge AS
5. Dec 04:00 08:00 12:00 16:00 20:00 @ CUSTOMER CLOUD ONLINE Order #100044
ACTIONS v
) wss://ocppext.chargedrive.com/websoc... C503P480NDS

USAGE
LIFETIME ENERGY OUTPUT
423,631 kWh

I ah ENERGY OUTPUT PAST 30 DAYS
& KEMPOWER  m A -

381.3 kw
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LINJA-AUTOLIIKENNOITSIJAN NAKOKULMA

MITEN ENERGIA KANNATTAA HANKKIA?

= @KEMPOWER a (2)
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RASKAS LIIKENNE

»» Raskaassa liikenteessa yksittaisen ajoneuvon energian tarve on merkittavasti suurempi kuin
henkiloliikenteessa.

»» Kaupallisten ajoneuvojen tulee pystya lataamaan silloin kun ajoneuvo seisoo.

»» Tehon tarve on suuri.

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
kWh KkKWh KWh KkKWh KWh KWh KkKWh KkKWh KWh KkKWh kWh KkWh kWh KkWh KkWh KkWh kWh

Henkildautot ~HyOtyajoneuvot Kaupunkibussit, Pitkan matkan rekka-autot
(roska-autot, yms.) Kuorma-autot



LIIKENNE JA INFRA — PALJON KYSYMYKSIA

Missa ihmiset
liikkuu?

* Henkil6autot, bussit

» Koti — Tyopaikka - Kauppa

Missa tavara kulkee?

» Raskas liikenne
 Suuri energian tarve
* Suuri tehon tarve

Minne sahkoa
voidaan siirtaa?
» Lataaminen tarvitsee tehoa

* Onko sahkdliitynnat oikeissa
paikoissa?

Kuka ansaitsee?







