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Emisja GHG, produkcja samochodow
w EU, Green Deal, Fit for 55, Euro 7,
ograniczanie emisji CO2 przez
pojazdy samochodowe
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P. Bielaczyc: Green Deal, Fit for 55, Euro 7 impact on energy security, GHG emissions reduction and propulsion technology develop
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Narodowa Agencja Aeronautyki i Przestrzeni Kosmicznej

Instytut Studiow Kosmicznych im. Goddarda - Analiza temperatury powierzchni GISS (v4)

December 2024 L-OTI(°C) Anomaly vs 1951-1980
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Globalne temperatury w roku
2024 byty o 1,28 st. Celsjusza
wyzsze od bazowego poziomu
z XX wieku (lata 1951-1980),
co przewyzsza rekord
ustanowiony w 2023 r.
Naukowcy NASA  szacujg
ponadto, ze Ziemia w 2024 r.
byta o okoto 1,47 st. Celsjusza
cieplejsza niz srednia z potowy
XIX wieku (1850-1900). Przez
ponad potowe 2024 r. srednie
temperatury byty o ponad 1,5
st. Celsjusza wyzsze od
poziomu bazowego, a srednia
roczna, z matematycznymi
niepewnosciami, mogfta
przekroczy¢ ten poziom po raz
pierwszy.
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Global Fossil CO, Emissions

Global fossil CO, emissions: 37.0 + 2 GtCO, in 2023, 66% over 1990

®Projection for 2024: 37.4 + 2 GtCO,, 0.8% [-0.3% to +1.9%] higher than 2023
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Global Fossil CO, Emissions

2010-19 Projection 2024
+0.9%/yr 37.4 Gt CO»
A 0.8% (-0.3% 10 1.9%)
2000-09 k
+2.8%/yr COVID-19
K. Global pandemic
1990-99 financial e
+1.0%l/yr crisis
V¥ 1.5%
\~ Dissolution of
Soviet Union
V¥ 3.1%
1990 1995 2000 2005 2010 2015 2020 2024
projected

Uncertainty is 5% for
one standard deviation
(IPCC “likely” range)

The 2024 projection is based on preliminary data and modelling. The global total includes a cement carbonation sink of 0.8 GtCO,.

Source: Friedlingstein et al 2024: Global Carbon Project 2024



https://essd.copernicus.org/preprints/essd-2024-519
http://www.globalcarbonproject.org/carbonbudget/

GLOBAL|CARBON Emissions Projections for 2024

project

There are sharp contrasts between the projected emissions changes for the top emitters

15 Gt _Annual Fossil CO, Emissions and 2024 Projections Projected Gt CO, in 2024

CO Projected global emissions growth: +0.8% (-0.3% to +1.9%) L All others 14.5
2 o~ A 1.1% (-1.0% to +3.3%)

Z raportu Global Carbon
Budget opublikowanego
przez naukowcow z ponad 90 1 -
instytucji na catym sSwiecie,
wynika, ze catkowita globalna
emisia CO2 w 2023 .
osiggneta 36,8 miliarda ton
metrycznych (Gt CO2), co
oznacza wzrost o 1,1 proc. w 5

poréwnaniu z rokiem 2022. A 4.6% (+3.0% t0 +6.1%)

32,3% produkujg  Chiny, India 3.2
13,3% USA, 8,4% Indie, EU207 2.% )
7,0% UE27, a reszta Swiata \ Ejk?ﬁoé}221/°t2°_1'4/°)
38%. (5.12.2023) 0 rmEEEEEEE | - | | _ ATs%
1960 1970 1980 1990 2000 2010 2024
projected

The 2024 projections are based on preliminary data and modelling.
‘Bunkers’ are fossil fuels used for international shipping and aviation
Source: Friedlingstein et al 2024; Global Carbon Project 2024
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kszych emitentow CO2 w 2021 r. na Swiecie

The World's Top 15 Biggest Polluters
China accounted for the largest share of global C02 emissions in 2021

China [E—_— 32.9%
US N 12.6
EU-27 I 73
India [ 7.0
Russia 5.1
Japan I 2.9
Iran [ 1.9
Germany Il 1.8
South Korea i} 1.7
Indonesia B 1.6
SaudiArabia [ 1.6
Canada M 1.5
Brazil | 1.3
Turkey | 1.2
Mexico [ 1.1

Source: European Commission's Emissions Database for Global Atmospheric
Research
Note: CO2 emissions include sources from fossil fuel use (combustion, flaring),

industrial processes (cement, steel, chemicals and urea) and product use. Bloomberg

Wg danych Komisji Europejskiej Chiny
emitowaty w 2021 r. wiecej dwutlenku
wegla niz jakikolwiek inny kraj.
Odpowiadaja za jedng trzecia (32,9
proc.) emisji CO2. Drugie w
zestawieniu USA w 2021 r.
wyemitowaty do atmosfery 12,6 proc.
tacznej Swiatowej emisji CO2. Trzecia
na liscie na Swiecie byta Unia
Europejska. 27 panstw wspodlnego
bloku tgcznie w uwolnito 7,3 proc.
tacznej emisji CO2. Kolejne byty Indie i
Rosja z udziatem na poziomie
odpowiednio 7,0 proc. i 5,1 proc.




Jakie sg dominujgce zrodta emisji w miastach?

Source: Residential (%)
@ 0-15
15-25
25-35
35-45

® © O ©
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Emisje te obejmujg 73% czgstek statych (PM2,5), 33% tlenkow
azotu (NOx), 2% amoniaku (NH3), 18% niemetanowych lotnych
zwigzkéw organicznych (NMVOC), 61% tlenku wegla (CO) i 49%
dwutlenku siarki (SO2) .Budynki i nasze domy sg kluczowym
zrédtem tych zanieczyszczen.
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Podziat sektorowy emisji PM2,5

Mieszkaniowy 30%: emisje ze spalania w domowych urzadzeniach
grzewczych , kottach srednich i pojedynczych, piecach do gotowania i ogrzewania
w dziatalnos$ci komercyjnej, ( w Polsce 60% duze miasta)

Transport 15%: ten sektor obejmuje emisje spalin i parowania z lekkich i
ciezkich pojazdéw i motocykli, emisje PM inne niz ze Scierania opon i zuzyciem
hamulcéw na drodze,

Rolnictwo 15%, do 28% Niemcy, Holandia , Francja: emisje z
hodowli zwierzat, stosowania nawozdw i spalania resztek rolniczych na polach.

Przemyst 18% do 50% Niemcy, Polska ponad 35%: emisje zwigzane

ze spalaniem w przemysle energetycznym, spalanie przemystowe i procesy
przemysfowe.

Zegluga do 28% w portach: zaglowki, motoréwki, statki érédladowe,
krajowy i miedzynarodowy ruch morski.

Naturalny 6%: sektor ten obejmuje pyt mineralny nawiewany przez wiatr i sol
morska.

Inne: wydobycie i dystrybucja paliw kopalnych, stosowanie rozpuszczalnikéw,
inne Zrodfta mobilne (koleje, lotnictwo itp.) oraz przetwarzanie i usuwanie

odpadow. 9



Global Perspective of Renevables in Electricity Generation

Renewables Soon to Overtake

Coal in EIECtrICIty Generation * Currently, the global use of coal for electricity

(Forecast) distribution of global electricity generation, production exceeds the use of energy from renewable

by technology sources by 8 percentage points. By 2027, the situation
Renawables: [ Goal M Othernon:renewabls is projected to reverse, with renewables accounting

for 38 percent of global electricity production
compared to 30 percent from coal.

35.7% * The IEA report, released after the Russian invasion of
32.2% Ukraine, says the war has raised awareness of "the
benefits of renewable energy in terms of energy

security."
36.3% 38.1%
28.0% 29.7%

2021 2027

Source: International Energy Agency

statista Za

P. Bielaczyc: Green Deal, Fit for 55, Euro 7 impact on energy security, GHG emissions reduction and propulsion technology development in EU



Rejestracje nowych samochodéw w EU: 10,6 min sztuk: +0,8% w 2024 r.; udziat a Ce a
samochoddw EVs na baterie 13,6%

NEW EU CARS BY POWER SOURCE, FULL-YEAR 2024

B Petrol W@ Diesel M Battery electric vehicle (BEV) M Plug-in hybrid vehicle (PHEY)
% market share

dCCd

NEW EU PASSENGER CAR REGISTRATIONS

W 2023 W 2024

+5.1% in 1,200,000
December -
0.8% 1,000,000
full-year

2024 800,000

600,000

400,000

200,000

Hybrid electric vehicle (HEV)

Others

DRIVING MOBILITY FOR EUROPE

O przemysle samochodowym UE

13,2 min Europejczykdw pracuje w sektorze motoryzacyjnym

10,3% wszystkich miejsc pracy w przemysle wytwérczym w UE

383,7 mld euro przychodéw podatkowych dla rzgdéw europejskich
Nadwyzka handlowa Unii Europejskiej w wysokosci 106,7 mid euro
Ponad 7,5% PKB UE generowane jest przez przemyst samochodowy
72,8 mld euro rocznie na badania i rozwdj, co stanowi 33%
catkowitych wydatkow UE

Samochody elektryczne

2024 r.

Rejestracje samochoddéw hybrydowych typu plug-in wzrosty o 4,9% w zesztym
miesigcu, Jednak tgczna roczna wielkos¢ sprzedazy w 2024 r. spadta o 6,8% w
poréwnaniu z 2023 r.

Rejestracje samochodéw hybrydowo-elektrycznych wzrosty o 33,1% w grudniu, a
udziat w rynku wzrést do 33,6% z 26,5% w grudniu ubiegtego roku.

11
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DRIVING MOBILITY FOR EUROPE

Globalna produkcja samochodow osobowych i ciezarowych 2008-2023 wg ACEA

In million units, % share, 2008 - 2023
L] In million units, % change, % share, 2014 - 2023

@ Greater China @ Europe @ North America Japan & South Korea South Asia @ South America @ Middle East & Africa L
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Globalna produkcja samochoddéw osobowych wzrosta
o okoto11% w 2023 r., co stanowi hajwyzszy wzrost
procentowy rok do roku od 2015 r. (ACEA)

Chiny sg najwiekszym producentem pojazdow na Swiecie,
produkujac prawie jedng trzeciag samochodow (ACEA)



China become the leading vehicle export nation in 2023

STATE OF CHINA'S AUTO INDUSTRY STATE OF CHINA’S AUTO INDUSTRY
H H H - ] - - -
China surpassed Japan in 2023 to become the leading China was the world’s largest vehicle export nation in 2023
automobile export nation
million units Top three vehicle exporting countries, China ICE vs EV vehicle exports, Top 10 exporting OEM,
by million units, 2019 - 2023 o 2020 - 2023 China, 2023
—— China —8— Japan Germany (million units) (%)
23 YoY +58% 23 YoY +24% '23 YoY +19% . 4.91 ot == Espon i
07 —-e=EV% r 30
4580 491 Wi Exgorts o 1 SAIC 1,099k 22.4%
40 | MHEVERORs pr o | o L 25 2 Chery 925k 18.8%
2 3 Geely 408k 8.3%
3.0 - 4 Chang'an 358k 7.3%
L 15 5 Tesla 344k 7.0%
2.0 - 6 GWM 316k 6.4%
L 10
7 BYD 252k 5.1%
1.0 1 L 5 8  Dongfeng 231k 4.7%
2.02 1 . 9 BAIC 190k 3.9%
1.01 0.99 0.0 0.0 - 0
— o 2020 2021 2022 2023 10 170 LA Sb%

= 2023 Export increased by 57.9% versus 2022

Source: Desktop research, Automobilty analysis = Over 75% of China’s exports are ICE, and EV share is increasing

I T T T 1
2019 2020 2021 2022 2023

= Tesla (28.6%) and BYD (21.0%) account for nearly half of China’s NEV exports

Source: Desktop research, Automobility analysis

China exported 4.9 million finished vehicles in 2023,
surpassing Japan to become the largest automobile export
nation on the planet. This represents a year-over-year
increase of ¥“58%, and a nearly 5X increase in export volume
since 2020.

Exports of Made-in China EVs are increasing as well, but not
nearly as fast as exports of ICEs. As shown upper, ICE exports
rose by nearly 1.3 million units from last year, while NEV
exports increased by just over a half million units.



The European Green Deal

Mobilising research
and fostering innovation

®

EU’s economy fora
sustainable future

A zero pollution ambition

Increasing the EU’s Climate
for a toxic-free environment

ambition for 2030 and 2050

/

Supplying clean, affordable
and secure energy

|
Mobilising industry
for a clean and circular economy

\

Building and renovatingin an
energy and resource efficient way

Preserving and restoring
ecosystems and biodiversity

From ‘Farm to Fork’: a fair,
healthy and environmentally
friendly food system

/
Accelerating the shift to
sustainable and smart mobility

Leave no one behind
(Just Transition)

Financing the transition

TheEUasa A European
global leader Climate Pact

The Green Deal aims for ZERO net GHG emissions by 2050

e Strategy for Sustainable and smart mobility

e Revise the CO, emissions performance legislation for
light duty vehicles by June 2021

e Extend EU’s Emissions Trading to the maritime sector,
and reduce the free allowances for airlines by June
2021

e Support public charging points: 1 million by 2025

e Boost the production and supply of sustainable
alternative fuels for the different transport modes

e Review the Alternative Fuels Infrastructure Directive
and the TEN-T Regulation in 2021

e More stringent air pollutant emissions standards for
combustion engine vehicles (Euro 7)

e The plan targets 13 min. electrically chargeable
vehicles by 2025

1.02.2023 the EC presented the Green Deal
Industrial Plan (GDIP), strategy designed to ensure
Europe as a global leader in green technologies.

Source: https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal en

P. Bielaczyc: Green Deal, Fit for 55, Euro 7 impact on energy security, GHG emissions reduction and propulsion technology development in EU
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Euro 7 limits for PC and HDV of near-final EU Regulations

Timing: M1, N1 vehicles: 30 months after final regulation for new types and 42 months for all vehicles
M2, M3, N2, N3 vehicles: 48 months after final regulation for new types and 60 months for all vehicles

-
$ NOH
A

Timing: 30 months after final regulation for new types and
42 months for all vehicles

M1, N1 Class |

Euro 7: Light-Duty

M1, N1 vehicles

Positive Ignition

Compression Ignition

mg/km, #/km
NOx 60 80
PM (mg/km) 4.5 4.5
PN, (#/km) 6x10" 6x10"
CO 1000 500
THC 100 | -
NMHC 68 -
THC + NOx - 170
Evaporative
(petrol fueled 1.5

only) g/test
Brake PM
(mg/km)

Lifetime /
Durability

3 for PEV, 7 for ICE, HEV, FCV till end of 2029
3 for all powertrains starting 2035
160,000 km / 8 yrs.

Ext.: 200,000 km / 10 yrs, Exhaust limits x 1.2 for gas
emissions

Euro 7: Heavy-Duty
M2, M3, N2, N3 vehicles

Timing: 48 months after final regulation for new types and 60

M2, M3, N2, N3
mg/kWh, #/kWh

NOx

PM

PN, g (#/km)

co

NMOG
NH.
CH,
N,O

Lifetime /
Durability

months for all vehicles

WHSC (Cl)

WHTC (CI & PI)

200 260
8

6x10" 9x10"!

1500 1950
80 105
60 85
500 650
200 260

M2: 160,000 km / 8 yrs. Ext: 200,000 km / 10 yrs.
N2, N3<16t, M3<7.5t: 300,000 km / 8 yrs. Ext: 375,000 km / 10 yrs.
N3>16t, M3>7.51: 700,000 km / 12 yrs. Ext.: 875,000 km / 15 vrs_



The 2025 CO2 targets for new passenger

Fleet-average emissions excluding Test procedure
flexible compliance mechanisms — NEDC L4 E U L]
— wre cars in the uropean union (patalccr 2024 )
2012-2019 target:
130 g/km
2021-2024 target:
[N\-12.4% 118 g/km
3 NG '
3 ; == BMW Ford Hyundai
g 10 — 100%
= 2020 target: 2025-2029 -
: 95 o/ S
3 75%
£
o
g 50%
g 50
e
g 25%
<
0%
2023 2025 2023 2025 2023 2025 2023 2025
NEDC WLTP
0 Mercedes-Benz Renault-Nissan-Mitsubishi Stellantis Toyota
2012 2014 2016 2018 2020 2022 2024 2026 100%
e
& 75%
"
c
o "
] 50%
Estimated 2025 targets performance o
120 119 %
wn
S g 25%
£ 110 109 107
H 104 0%
] 2023 2025 2023 2025 2023 2025 2023 2025
'E 100
,: Volkswagen Volvo Fleet average
o~ 90 100%
o 90 %
o B Combustion engine
o -
2 30% 755 M Plug-in hybrid 65%
2 80 W Battery electric
E (maximum share)
:é 70 50%
@ 70
D;‘ 25% 8k
o}
S 60 28%
H
H 50 0%
g 2023 2025 2023 2025 2023 2025
B
w
40
BMW Ford Hyundai Kia Mercedes- Renault- Stellantis Toyota Volkswagen Volvo Fleet
Benz Nissan- average
Mitsubishi




EU must cancel ICE ban to reduce reliance on China, BMW CEO Oliver Zipse says at Paris Auto Show 24

BLOOMBERG: The 2035 combustion engine ban could
"threaten the European automotive industry in its heart,
BMW CEO Oliver Zipse said.

”n

( source ANEueope Oct.15,2024)

PARIS -- Oliver Zipse, BMW CEO médwi, ze UE musi zmniejszy¢ zaleznos$¢ od chinskiego
taiicucha dostaw baterii i wykorzysta¢ swoje technologiczne atuty. Europa musi anulowa¢d
swoj plan zakazu nowych samochoddw emituj%cych paliwa kopalne od 2035 r.,, aby
zmniejszy¢ zalezno$¢ od chinskiego fancucha dostaw baterii. Plan ten nie jest juz
realistyczny z powodu nizszej niz oczekiwano sprzedazy pojazdéw elektrycznych, a dotacje
na pojazdy elektryczne sg nie do utrzymania. , Korekta celu 100-procentowego BEV na 2035
r. jako cze$¢ kompleksowego pakietu redukcji CO2 pozwolitaby réwniez europejskim
producentom OEM na mniejsze uzaleznienie od Chin w zakresie baterii”.

Silnik  spalinowy od dawna jest kamieniem wegielnym europejskiego krajobrazu
przemls owego, odgr\{(wajac kluczowg role w jego sprawnosci produkcyjnej. Technologia ta
nie tylko data poczate IEaroducentom OEM, ale takze doprowadzita do powstania rozlegtego
tarncucha dostaw matych i srednich przedsiebiorstw, ktére produkujg kluczowe komponenty,
od ttokow po uktady wydechowe. Ta branza jest zagrozona, szczegolnie w zwigzku z tym, ze
|oroducenci samochodow przechodzg na modele elektryczne, ktére wymagajg mniejszej
iczby i innych danych wejsciowych.

Witochy przewodzg apelom o przeglad zakazu z 2025 r., a premier Giorgia Meloni nazwata
go ,samoniszczacym”. W Paryzu szef francuskiego stowarzyszenia samochodowego PFA
powiedziat, ze konieczne jest szybkie ,powrdt do stotu”, aby omoéwic¢ przeglad celow,
obecnie zaplanowanych na 2026 r.

Producenci samochodow majg réwniez krotkoterminowe zobowigzania, ?oniewaz
UE zaostrzy cele dotyczace emisji dla flot w przysztym roku. Jesli firmy nie
sprzedadzg wiecej pogazdow. elektrycznych, grozzlm grzywn)bw wysokosci nawet
15 miliardow euro (16,4 miliarda dolarow). ACEA wezwato UE do wykorzystania
nadzwyczajnych przepiséw w celu opdznienia celdéw na rok 2025 o dwa lata.
PrzepiSy UE nakazujg catkowitg emisje CO2 dla floty na poziomie okoto 95 graméw
na kilometr w 2025 r. — w poréwnaniu z 106,6 g/km'w 2023 r.

ACEA, wezwato w zesztym tygodniu do ,pilnego dziatania” przed surowszymi celami
UE dotyczgcymi emisji, ktére majg wejs¢ w zycie w 2025 r., co potencjalnie moze
kosztowaC niektére z nich miliardy "euro grzywien w momencie, gdy chifnscy
producenci pojazdow elektrycznych Zwiekszajg sprzedaz w regionie.

Automakers could face billions in fines for missing 2025 emissions target, Low EV
penetration puts automakers at risk for up to €15 billion in EU penalties, Renault

Group CEO Luca de Meo (President ACEA) said.



European Strategiczny dialog na temat przysztosci europejskiego przemystu motoryzacyjnego
Commission rozpocznie sie 30 stycznia ( Czy Europa obroni przemyst przed chiriska konkurencjg —

Brussels, 20 stycznia 2025 . (P.Bielaczyc)?)

Jak zapowiedziata przewodniczgca Ursula von der Leyen 27 listopada 2024 r. w
Parlamencie Europejskim, 30 stycznia Komisja Europejska rozpocznie strategiczny
dialog z europejskim przemystem motoryzacyjnym, partnerami spotecznymi i
innymi  kluczowymi zainteresowanymi stronami. Inicjatywa jest realizacja
zobowigzania Komisji, ktéra ma chronié przysztos¢ sektora majgcego zasadnicze
znaczenie dla dobrobytu w Europie, a przy tym dazy¢ do osiggniecia celow
klimatycznych i szerszych celéw spotecznych.

i 4

Kontekst

Przemyst motoryzacyjny, bedgcy fundamentem gospodarki europejskiej,

zatrudnia ponad 13 min osob i generuje okoto 7 proc. PKB UE.

Ten niezwykle wazny sektor przechodzi jednak obecnie znaczng transformacje, . . L ]
ktdra jest efektem cyfryzacji, dekarbonizacji, zwiekszonej konkurencji i CAFE std i Rozporzgdzeniu Parlamentu Europejskiego i Rady

zmieniajacego sie krajobrazu geopolitycznego. (UE) 2019/631 z dnia 17 kwietnia 2019 .

Europejski plan elektryfikacji wszystkich samochodoéw
osobowych od 2035 i konkurencja z Chin spowodowaty, ze
przemyst EU ma ogromne problemy ( VW, Audi, Mercedes,
Stellantis...), fabryki sg zamykane - VW zwolnit klika tysiecy
ludzi, wiele firm upada, szczegdlnie w Niemczech. CAFE std,
ktory wymusza zwiekszenie udziatu pojazdow EVs w
sprzedawanych samochodach doprowadzi do dalszych start
finansowych do okoto 15 nad Euro ( Luca de Melo , ACEA), a
Tesla moze zarobic¢ na tym 1 mld euro.




. M ‘ Politechnika Krakowska
L) im. Tadeusza Kosciuszki

4 A

Rozwoj technologii
pojazdow elektrycznych

- /
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Early light-duty vehicle development BOSMAL

* Electric vehicles appeared in late 1860s - earlier than
internal combustion engines (ICE 1876).

* The popularity was boosted by low maintenance as it
does not require complicated start procedure or
preheating, and has no emissions.

e 1888 - first four wheeled electric car is developed by
A. Flocken.

e 1899 - the "La Jamais Contente" FR first electric
vehicle which exceeded 100 km/h. o o

e 1900 - electric vehicles top selling road vehicles in US Detroit Electric Brougham: Early
with 28% of the market. electric urban mobile

Specifications
1918 Detroit Electric Brougham Price, new: S 2940; Wheelbase: 100 in
Engine: Electric, DC current; Suspension: Front - semi-elliptic leaf springs
Rear - semi-elliptic leaf springs; Brakes: Drums, mechanically operated on rear wheels

Dr. Piotr BIELACZYC ,GLOBAL TRENDS IN ELECTRIFIED POWERTRAINS — CHALLENGES IN TESTING METHODS”



Clara Ford drove this Detroit Electric. In the years before
World War I, many women chose electric cars because
they started instantly without hand cranking and had no
difficult-to-shift transmission. The superintendent of the
Detroit Electric factory employed his daughter, Lillian
Reynolds, to sell to women—including Clara Ford, who
drove this car into the 1930s.

|

=

elctric Model 47 — car of Henry Ford’s wife

The car has an unusual seating arrangement. The driver
its a the back of the compartment, and a seat in the
front corner allows a passenger to face the driver.

Clara Ford and her husband, Henry,

about 1919,

Canada Customs stamped this 1914 motor vehicle
permit, issued to Mrs. H. Ford of Detroit, for a
Detroit Electric coupe rated at three horsepower.

Duirest Eectric it of Hewry and Clara Ford (38.472.2)

1914 Detroit Electric Model 47 broug hm B @)
Think Henry Ford'’s wife drove a Ford? Think again! g

Detrait i,

Henry Ford purchased three Detrojt Electrics, the first in 1908

His attentiv
Ve desler summarized the car’ operating cots o |

Maker: Anderson Electric Car Company, Detrolt, Michigan

Motor type: DC
Batteries: 54 cells, 108 volts
Price: $3,730 as outfitted
Average 1914 wage: 621 | year
Time you'd work to buy s car:
about 5 years, 11 months
= was—|

fL2xl 1 \
‘| oo

— 2 =
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oods Dual-Power

Hybrid before hybrids w " ‘;,.:_:ﬁb-,;_j o e

In 1916, gasoline was cheap, and no one cared about Th‘ Ticw z"_m_(“'_’”“ﬁmf‘m“
tailpipe emissions. But this hybrid wasn’t about fuel |
prices or pollution. Woods Motor Vehicle Company
built it to capture new customers. Sales of the company’s
electric cars were falling as more people chose gasoline-
burning cars. The Dual-Power supposedly combined the
best of both, but customers disagreed. The car and the
company disappeared in 1918.

gasoline

engine

e Maker: Woeds Motor Vebicle Comgany, Chicago, iinols
= Engine: Infine-4, Lbead valves, 69 cublc Inches.
e Motor: OC, lead-aci batterles, 48 volts, 24 cals

Price: $2,650
Average 1916 wage: 1708 | year

Time you'd work to buy this car:
about 3 years, 9 months

o i,

B,

This 1913 Woods Electric was much like other companies’ electric
cars. Sales of all electrics—not fust Woods—declined In the teens.

AR s frm the clections of The My
Wi D Prwer it of Adin P Rawriiey

B e SRRt s e
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Specifications
1912 Cadillac Model 30
Price, new: S 1800
Wheelbase: 116 in
Engine
V-8 CID, L-head
Power 40HP, Bore&Stroke: 4,5X4,5in

Splash lubrication

Source: SAE Congress 2018

' Transmission — 3 speed manual, no
1912 Cadillac Model 30 synchronizers

...and from that point, the EV era ended,
do you know why??

23



development phases

1888
Construction of the
first a four-wheel EV

1897
The first EV in the

fleet New York taxisz

1900

1832-39
Construction of the
first prototype with
an engine electric

1834
The first DC engine
in the car

to the zelling road
vehicle in the USA,
gaining 28% of the
market
R \ |
1\7\\ ‘v_!-"-tu
£V > 4
Beginnings
(1801-50) (1851-1900)

First phase

1908
Ford introduces the
model T for gasoline
1912

The highest saturation
of the market with EV
vehicles - 30,000

1930

EV'z become the best Dominance of vehicles

motor (ICE) and
availability cheaper
gasoline crowding out of
the marlket of EV.

\
15}}

Increase and decrease Second phase

(1901-1950)

2008
The price of oil ha=s
reached S 145 per barrel

2011

Nizzan LEAF gets European
award car of the year

2012

Chevrolet Volt (PHEV)
it was half of all EV =zold in
the USA

2014
Global zales of EV
reachesz 665,000

2016
More than 2 million EV
regizstered on the

1966

US Congress
recommends EV,
due to air pollutions

1973
Introduction of the
embargo for crude oil by
OPEC causes increases
in the price of gasoline
1997
In Japan, Toyota
starts zelling
Prius model - 18,000
sold in the first year
production

world
Third phase

(1951-2000) (2001-now)

First electric vehiclez Electric vehiclez

have been developed in enter to car market

the USA and Scotland and become more
and more popular

v

EV are achieving
historic peak,
subsequently they
are replaced by
gasoline

High prices oil and
izsues
environmental
restore EV to graces

o

Public and private
sector again develop
programs EV

Source: Electric vehicles — report. Access: http://www.ey.com/Publication/vwLUAssets/Ktorym_pasem_zamierzamy_jechac_-_Samochody_elektryczne

Dr. Piotr BIELACZYC ,,GLOBAL TRENDS IN ELECTRIFIED POWERTRAINS — CHALLENGES IN TESTING METHODS”
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1912 BAKER ELECTRIC

OWNER: ONE BATTERY COMPANY
SPECIFICATIONS

The Baker Electric was made in Cleveland, OH. It is typi-  oc sectie o
alo i ‘

FORD MACH-E

OwnER: FORD MOTOR COMPANY

(RS e Mush I srprsranis 2 avedern ebectric car bulle 0o be & pus e ..:.,_ :
P -
poasibial edeaniiy vehidche fur many prophe. 1 waes an alverms et o
g SAEEIE LAY, wirel Wdestronic controls developed lrom s hnn.-.:og'..:q -te
A 1M e P w—

the padican Baddd o by she BV
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Electric vehicle (EV) and battery management system (BMS)

Power Electronics o satery Module .~
_:_.|||||\ I\M\. R
Charging Inlet Battery Junction box . Rear Motor E
: 1
On Board Charger /\ """""""""

) BMU/CSC
Power Electronics -

Battery module construction and
high-voltage connector sections

Relay

Motor High
Voltage

High Voltage Inter-Lock

Relay BCU

Battel’y PaCk Battery Management System (BMS)

]
@
Energy supply
—
-
Battery management
system

;ﬁ Thermal management

o

’ | B
System architecture Battery design

=
Zestaw akumulatorow zainstalowany w pojezdzie elektrycznym sktada sie z réznych jednostek, takich
jak modut akumulatora, w ktérym wiele ogniw akumulatora jest potaczonych ze sobg, jednostka
monitorujgca akumulator (BMU) i jednostka sterujgca akumulatorem (BCU). Ztgcze BCU musi by¢
kompatybilne z wysokimi napieciami w celu monitorowania napiecia zestawu akumulatoréw. Ponadto
obstuga wysokich napie¢, takich jak 800 V 1000 V, jest wymagana w przypadku pojazdéw
elektrycznych nowej generacji. ( Source: Japan Aviation Electronic Industry)




Trendy elektryfikaciji
pojazdow samochodowych

All Electric Vehicle

Electric Traction Motor ==

~ Thermal System (cooling)

DC/DC Converter

Battery (auxiliary)

Transmission

Ulepszona technologia baterii

Ciggte badania i rozwdj technologii akumulatoréw drastycznie obnizyty
koszt akumulatoréw pojazddw elektrycznych, co byto gtéwnym czynnikiem
wyzszej ceny pojazdéw elektrycznych. Stato sie to mozliwe dzieki
postepom w zakresie gestosci energii, technik produkcji i surowcow.

Traction Battery Pack

=1 N
Onboard Charger J

Rozwd@j autonomicznych pojazdéw elektrycznych

Rozwdj autonomicznych samochodéw elektrycznych (AEV) jest
jednym z najwazniejszych postepdéw, ktére majg catkowicie zmienié
Swiat mobilnosci elektrycznej po 2023 r. Te autonomiczne pojazdy
elektryczne mogg potencjalnie zmniejszy¢ korki, usprawnié
przeptyw ruchu, zmniejszy¢ liczbe wypadkéw, poprawi¢ jakosc
powietrza i sprawic, ze miasta bedga bardziej zrownowazone.
Rozwoj elektryfikacji floty

Rozwodj elektryfikacji floty jest czynnikiem napedowym, ktéry moze
przynies¢ znaczgce zmiany w ewolucji pojazddw elektrycznych po
2023 r. Przedsiebiorstwa, rzady i inne organizacje posiadajgce duze
floty pojazdéw dostrzegajg korzysci Srodowiskowe i finansowe
wynikajgce z przejscia na pojazdy elektryczne.

Nowe technologie pojazdow EVs

Pogon za innowacjami bedzie nadal charakteryzowaé ciggta
ewolucje pojazdow elektrycznych. Nowe poziomy wydajnosci i
zrobwnowazonego rozwoju mogg by¢ mozliwe dzieki opracowaniu
nowych technologii pojazdéw elektrycznych.

Integracja technologii 5G

Wigczenie technologii 5G jest wptywowym czynnikiem w
krajobrazie elektryfikacji EVs. Oczekuje sie, ze 5 generacja
technologii bezprzewodowej otworzy nowe mozliwosci tgcznosci,
komunikacji i wydajnosci dla pojazdéw elektrycznych i otaczajgcego
je ekosystemu. Ponadto komunikacja V2X (Vehicle-to-Everything) z
obstugg 5G poprawia bezpieczeistwo, umozliwiajgc samochodom
komunikowanie sie z innymi kierowcami, pieszymi i rowerzystami,
co zmniejsza ryzyko kolizji.

Zrodto: https://www.rinf.tech/vehicle-electrification-trends-in-2023-and-
beyond/



BOSMAL

“ UNECE Global Technical Regulations - Sustainable batteries are key for

zero-emission mobility

GTR22 on In-Vehicle Battery GTR20 on Electric Vehicle
Durability Safety

* Manufacturers to certify that the  Performance-oriented
batteries fitted in their electric requirements that address
vehicles will lose less than 20% of potential safety risks of
their initial energy capacity over 5 electric vehicles while in
years and less than 30% over 8 use and after a crash event
years. e GTR Phase 2: focus on

thermal propagation,

water immersion, gas
detection, etc.

*  Minimum Performance
Requirements for battery durability

e State-of-Certified Range and State-
of Certified Energy monitors

https://unece.org/sites/default/files/2022-04/ECE_TRANS 180a22e.pdf
https://unece.org/circular-economy/press/major-auto-markets-join-forces-draft-un-legislation-electric-vehicle-battery

P. Bielaczyc: Green Deal, Fit for 55, Euro 7 impact on energy security, GHG emissions reduction and propulsion technology development in EU


https://unece.org/sites/default/files/2022-04/ECE_TRANS_180a22e.pdf

Australia 4% Other 3%

Zimbabwe 2%
‘ r Cuba 4%

«—|Russia 4%

COBALT Other 19%
Australia 60%

. Very rapid development in
Argentina 7% .
}/ alternative means of transport
/-chinag% (especially urban): electric
bicycles, scooters, electric
tricycles (especially in China), all
equipped with batteries.

Philippines 3%

LITHIUM

Chile 19%

DR of the . . .-
Congo 66% This causes intense competition
for key raw materials — see
India 4% graphs.

Republic of South
Africa 30%

Ukraine 2%
\i ~Canada 4%

- Brazil 10%

; - 3 N
N =
) ™
China 10%

NATURAL
GRAPHITE

MANGANESE

China 68% Other 12%

Australia 17%
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B&SMAL

Li-lon Batteries: minerals needed vs. reserves

R

i;‘#ﬁE'UNECE 5 5 J | 5 1 | IS BN . I S
Currently for every
Battery Metals Needed to Phase Qut Fossil Fuels 1000 deposits

(Scenario F vehicles and power storage stations) )
discovered, only

900
00 L [ Mass in 2 772.6 million tonnes of Li-lon Batteries 1-2 become mines
200 4+ B Global Reserves {2018) ]
Currently it takes
T o090 T about 20 years to
g0 T develop a
é 400 T discovered deposit
£ 300 L into a mine
200 =+
100 + Currently for
g . - every 10 mines,
Copper Nickel Cobalt Lithium Graphite 2-3 |ose money
(Source: USGS Mineral Statistics) and shut down
UNFG and UNRMS | ENABLING SUSTAINABILITY PRINGIPLES IN RESOURGE MANAGEMENT 11

P. Bielaczyc: Green Deal, Fit for 55, Euro 7 impact on energy security, GHG emissions reduction and propulsion technology development in EU



Rozwdj akumulatorow pojazddéw elektrycznych EV — stan na 2024, wg Roland Berger
Battery Monitor 2024/25 —- RWTH Aachen

Battery

Li-ion & Na-ion' Battery Market Demand [TWh]
Application and Scenario Projections from 2024 to 2040

W Light vehicles?
W Other®

[] Market view case e

A\ Base case Assembly
8.8

O Downside view case 8.6 a1

Drivetrain

12% 8%
Other Chassis
: g - Body
O FaN O o & o o A @] o A O o 4o O [ VAN O Equipment
2024 2026 2028 2030 2035 2040
3 Inolutes bttery lectic ol uel-cal SScuio Medkim.cty/ ey cuty (rucks & bukbs. Datary SlSCirc narg Sorags sstems, Roland Figure 18: Proportionate manufacturing costs for an EV; Source: PEM of RWTH Aachen University
consumer electronics, electric two- and three-wheelers, eShips and eVTOL olan
Source Roland Berger battery cell dermnand model Be rger
Carbon footprint optimization levers of battery cell materials, value chain optimization only
[kg CO,-eq/kWh cell]
Announced capacity Challenged capacity @ &
vs. expected demand [GWh] vs. expected demand [GWh]
2,000 - 2,000 -
« Min. recycled | -
1,500 1,500 content Natral T — c.40
s LioHfromEU © AU —
. graphite « Recycled Al
operation housi + Lower carbon , Al materials/
1,000 1,000 « Ni from sulfidic ousing + inti
‘ current footprint in components
ore, Nordics collector scrap w. same  fom EU
« Mn from EU scrap rate I
* Recycled Cu
500 500 « Co from current -
renewable collector
operation, CN
0
2024 2026 2028 2030 2032 Total 2024 2026 2028 2030 2032 Total
announced adjusted
capacity capacity Raw materials  Anode materials Other cell Secondary effect Trans- EU value chain
Announced battery capacity: Battery demand: materials cell production portation optimized
. Established player Follower [ Newcomer e Market view case == Base case == Downside view case
- Challenged total capacity Capacity at risk B CAM raw materials M Anode active materials Cell produciton

W pCAM/CAM production [l Other cell materials ¥ Total transportation along the value chain

Figure 4: Battery demand vs. announced battery capacity by type of player, 2024-2032 [GWh]; Figure 7: Carbon footprint optimization for value chain levers;

Source: Press releases, company announcements, interviews with market experts, Roland Berger Source: Roland Berger LiB cell carbon footprint model




Zaawansowane technologie zmienig niezawodnos¢ i bezpieczenstwo | ﬁ
akumulatorow pojazdow EV elektrycznych L

Bezpieczenstwo i niezawodnos$¢ sg priorytetami krytycznymi,
e e producenci rozwigzujg te problemy, odchodzgc od tradycyjnych
akumulatoréw litowo-jonowych niklowo-manganowo-kobaltowych
(NMC). Zamiast nich akumulatory litowo-zelazowo-fosforanowe (LFP) i
LMFP  (Litowo-magnezowo-zelazowo-fosforanowe) zyskuja na
popularnosci. Chociaz oferujg nizszg pojemnos¢ energetyczng na
objetos¢ w poréwnaniu z NMC, akumulatory LFP s3 bardziej stabilne,
niedrogie i trwate.

Akumulatory state (Solid-state battery), wykorzystujg staty elektrolit
zamiast wysoce fatwopalnej cieczy stosowanej w konwencjonalnych
konstrukcjach litowo-jonowych. To nie tylko zmniejsza ryzyko pozaru,
ale takze umozliwia wiekszg gestosc¢ energii, zwiekszajgc zaréwno zasieg
pojazdu, jak i bezpieczenstwo.

. Aby sprosta¢ rygorystycznym standardom produkcji, liderzy EV
przyjmujg zaawansowane technologie kontroli jakosci, takie jak
przemystowe skanowanie CT i badania nieniszczagce (NDT). Metody te
oferujg znaczace zalety w pordwnaniu z tradycyjnymi podejsciami
# N testowymi. Na przyktad skanowanie CT zapewnia szczegotowe
_ wewnetrzne oceny kazdej celi bez powodowania uszkodzen, ujawniajgc
problemy, takie jak nieprawidtowe ustawienie anody, rozwarstwienie i
obce czastki na wczesnym etapie produkcji. zrédto: SAE International, USA

https://www.laserax.com/



- Bundesamt
- fiir Strahlenschutz

Ochrona radiologiczna w elektromobilnosci wg:

Podobnie jak wszedzie tam, gdzie wykorzystuje sie energie elektryczng,
elektromobilnos¢ prowadzi do wytwarzania pdl elektrycznych i magnetycznych.
Pola te otaczajg akumulator, silnik i kable podczas eksploatacji pojazdéw
elektrycznych.

W przypadku pojazdéw elektrycznych pola elektryczne i magnetyczne powstajg

przede wszystkim podczas pracy i tadowania.

* Pola magnetyczne sg szczegdlnie istotne z punktu widzenia ochrony przed
promieniowaniem .

* W odniesieniu do pojazddéw elektrycznych, dotychczasowe badania pokazujg, ze pola

magnetyczne zalezg w mniejszym stopniu od mocy elektrycznej silnikdw niz od stanu

roboczego pojazdu i jego konstrukcji technicznej (potozenia akumulatora, kabli,

>~ ) Samochdd elektryczny z baterig w tylne;j
elektroniki mocy itp. ). czeéci pojazdu

Zrédto: Firstsignal/Getty Images

https://www.bfs.de/EN/topics/emf/electromobili
ty/electromobility_node.html




EVs are still subject to the laws of physics (and finance) — nothing for free! Ba@sMAL

Zero emission hype Zero emission? Not quite.

e ; ; Australi
Zero emissions won't be possible g

BEV Electric Cars' Carbon Emissions: g CO2e/km

With its Model S, until a “perpetuum mobile” PHEV -
Tesla brought th s — E—S— —
fiest zero-smission, is invented. ey e
Sl icev-g [y ———————F
electric vehicle to 1 doiia = 8
market, boosting o 50 100 150 200 250 300 350 400 450 500 2 ———— -
U.S. advanced auto Life-cycle GHG emissions, g CO,e km'} China I 2s:
manufacturing. = Direct (real-world driving) Electricity (real-world driving) Turkey [ 204
= Fuel production " Battery Mexico I 203
Vehicle Road United States [ 202
United Kingdom 189
Zom Emission Ref.: P. Wolfram, T. Wiedmann, Applied Energy 206 (2017) 531-540. Germany 179
LEADERSHIP Japan 175 perr
“« . . . Hong Kong Italy 170 |
Perpetual motion, the action of a device that, R e e o pasead 355 1§ powersoune
once set in motion, would continue in motion : yoila Motel 3 . Canadle 115 3 ® Coal Based
. ape . = : Fran: = Fossil Heavy
fore_:ver_, m_nth no addmlonal energy rqulred to (:J s B | 271 e —:93 g s
maintain it. Such devices are impossible on sweden [N 51 3 Fossil Light
grounds stated by the first and second laws of ~ i ol = Low Carton
: » o
thermodynamlcs. Source: Encyclopaedia Britannica L 20 55 22.8 Note: Results include emissions for vehic
Gasoline-powered BMW 320i 0.6

Not only CO,: power generation creates PM/PN, soues: Eun s, Enrgy Mot 2017
SOX’ NOX’ CO, NH3, PAH, etC (VarleS by fuel type) - Vehicle manufacturing & scrapping .C;rlicvl::;ﬁggcznﬂtgg (Europe: 2030)

Fuel production (WtT) * Lifetime driving distance: 180,000 km
* CO, intensity: 0.232 kg-CO,/kWh
Houseﬁold Roa Energy Industry | Agriculture Other o“‘ 2 i U
heating transport o B
a [N 0 )
n ) = v “ —g
PMIO 42% Dll% Dlo% D 17% D]_S% [] 5% Sources. B. thUd, ACl Base OllS & % ehicle ; K
- Lubricants Summit, Florence, Italy, 5 .
PMas| [s7% | | []11x% [ 12% 105 4% | 6% 2018;
K. Keiji, “Diversified electrification”
nox | [|1a% | [Bo% 31% | =% | [s% [ &% Vienna Motor Sympoiusm 2019; - m “;%?me"' :o%,f" m - FCEV
— European Environment Agency 2019 el
sox | | |13% [ 8% || []7% 2% renewable fuel
20% blend Source: figures estimated by Toyota

Dr. Piotr BIELACZYC ,,GLOBAL TRENDS IN ELECTRIFIED POWERTRAINS — CHALLENGES IN TESTING METHODS”




Wptyw szkodliwych emisji z hamulcow, opon i powierzchni drogi pojazdéw
z napedem silnikowym i elektrycznym - EVs

W ICEV Technologia filtrow czgstek statych, taka jak CHP-SiC
zatrzymuje srednio ponad 99% ultradrobnych czastek
(nanoparticles) i ponad 95% catkowitej masy czgstek statych ze
spalin. Technologia SCR, ktéra od czasu szerokiego przyjecia w
sektorze transportu ciezkiego 10-15 lat temu okazata sie
skuteczna w redukcji ponad 95% NOx w spalinach.

Spaliny nie sg jedynym  Zrédtem  zanieczyszczenia
PM2.5 emissions from cars and vans czgsteczkowego, a aby umiesci¢ to w perspektywie, badania
e pokazuja, ze w przypadku nowoczesnego pojazdu z
silnikiem Diesla ponad 90% emisji PM10 i PM2,5
pochodzi ze zuzycia opon, hamulcow i nawierzchni. Ta

emisja jest wieksza dla EVs .Chociaz sg to rézne rodzaje

czgstek, nadal jest to zrodto zanieczyszczen, ktdére niesie ze sobg

wyzwania zwigzane ze Srodowiskiem i zdrowiem — i ktére z

pewnoscig nasilg sie wraz z trendem zwiekszania masy pojazdow

B T DY e tew e iR elektrycznych, co powoduje wieksza emisje czgstek tworzyw
S e sztucznych (microplastics).

120
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Stellantls-Leapmotor (Chlna) EV joint venture

Stellantis %El & TR SEELHNA

Stellantis & Leapmotor Strategic Cooperation Signing Ceremony

20235108268 S E-AM
Octaber 26,2023 Hangzhou,China

o )

Stellantis will own 51 percent of the Dutch-based joint
venture, which wll help the automaker to broaden its
offering of low-priced battery-electric vehicles in
Europe. The joint venture targets 500,000 sales outside
of China by 2030, according to Stellantis's third-quarter
presentation released on Oct. 31. On Feb.Stellantis CEO
Carlos Tavares said the automaker could build EVs
based on Leapmotor technology in Europe, North
America or other markets where it needs
competitively-priced models to compete with Chinese
EV makers. Stellantis is considering building up to
150,000 low-cost EVs a year from Leapmotor in Fiat's
plant in Tychy to be sold by Stellantis's European
dealers.

Nl e

Leapmotor C16 / STELLANTIS / Xavier-Alexandre Pons Leapmotor TO3 / Tomasz Sewastianowicz

Fabryka Stellantis w Tychach wypuscita juz pierwsza serie taniego samochodu marki
Leapmotor TO3. Na rynek wejdzie tez nowy SUV B10, ktéry bedzie dostepny takze
jako hybryda z silnikiem benzynowym.

Source: Automotive News Europe March 06, 2024 & Oct. 2024



BYD Sealion EV - the coupe-styled midsize UV will compete with the Tesla Model
Y in Europe (Paris auto show 2024 — ANE Oct. 15, 2024).

Photos: NICK GIBBS, ANE

In China, the Sealion 7 is on sale with either a 72 kilowatt-hour or a 81
kWh battery pack. The larger battery gives a range of 610 km (379
miles) measured using the China Light Duty Vehicle Test Cycle (CLTC).
The entry model in China has a 230-hp electric motor mounted to the
rear, while a higher power version makes 308 hp.

An all-wheel-drive model adds a second electric motor to the front axle
for a combined output of 523 hp. BYD says this model can accelerate to
100 kph (62 mph) in 4.5 seconds.

BYD builds the lithium iron phosphate battery pack into the structure
of the car, a process it calls ‘cell-to-body.” This approach has the
advantage of reducing excess material usage, with the top of the pack
becoming the floor of the car’s cabin.

The EV also has what BYD claims is the highest speed electric motor
reaching 23,000rpm.

The Sealion is 4830 mm long, 1925 mm wide and 1620 mm tall. The car
is 80 mm longer than the Tesla Model Y and 89 mm longer than the
Leapmotor C10 midsize SUV, another electric competitor.



BYD tops VW as China's No. 1 selling car brand in 2023

BYD Closes Out 2023 as China's Top Car Brand
Annual market share changes for country's current top five brands

/Z BYD Volkswagen / Toyota / Honda ./ Changan

The Seagull BYD’s EV.

BYD overtook Volkswagen Group as
China’s best-selling car brand in 2023.
BYD's registrations in China rose to 2.4
million last year, data from the China
Automotive Technology and Research
Center show, giving it a countrywide
Sources: China Automotive Technology and Research Center, Bloomberg Bloomberg market share of 11 percent, an

increase of 3.2 percentage points.

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

BYD had overtaken VW as China’s best-selling car brand on a quarterly basis earlier last year, but the latest data show
that’s now its status on a full-year basis. VW has been China’s best-selling brand since at least 2008, when CATRC
information became available. The change in rankings bodes well for BYD and other Chinese automakers coming into
2024 with overall EV and hybrid sales in the country expected to increase 25 percent to 11 million units.



Chiny uruchamaja fabryki w Europie: Magna bedzie produkowac¢ samochody GAC
i Xpeng, BYD buduje na Wegrzech i w Turcji, moze w Niemczech?

Magna Stayer finalizuje umowy z GAC-em oraz Xpengiem. Chiriski GAC ma do Europy wejs¢ w potowie roku 2025 -modele Aion Vi Aion UT.
Xpeng z kolei juz jest obecny w EU, na poczatku kwietnia wystartuje w Polsce ze sprzedazg modeli G6, G9 oraz P7.

: BYD
| SEALION 7

BYD SEAL U DM-i oraz BYD ATTO 2
W Europie chinski BYD rusza z fabrykami na Wegrzech (2025) i w Turcji gyp SEAL U DM-i
(2026). Automobilwoche pisze, ze firma rozwaza budowe trzeciej

fabryki. Reuters utrzymuje, ze zaktad mégtby powstaé w Niemczech



Norway’s electric vehicle revolution (source o)

In the realm of electric vehicles (EVs), Norway stands out as a global leader. For
several years, the Scandinavian nation has boasted the highest market share of
battery electric vehicles (BEVs) worldwide. This remarkable trend is not by
chance; it is the result of a series of strategic policy measures and incentives

implemented by the Norwegian government
Powertrain market share for passenger cars - Q1 2024
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Automotive brand performance in Norway - H1 2024
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: DAY, TODAY AND TOMORROW

SAE Update, Feb. 2022 Conclusions:

,Because of shortages of specific materials
necessary for traction batteries (especially if
significant HD electrification occurs), perhaps a
better solution would be to hybridize ICEs
(running on sustainable fuels), which would need
much smaller batteries than pure EVs. E-fuels
(carbon-based, but synthetic) and hydrogen
could be a good compromise between electrified
powertrains and ICE.

..... we should develop a range of technological
options, including EVs powered by green
electricity, but also including advanced ICE based
powertrains (fueled by non-carbon fuels and
carbon-neutral e-fuels) for use cases where they
have noticeable advantages over EVs.”




Toyota chief scientist Gill Pratt wants industry to fight
the 'real common enemy’ ( Ane october 6, 24)

The 1:6:90 Rule
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11 i : If a global lithium crunch were to happen, solution is the 1:6:90 rule.
11 o .
One BEV uses about the same amount of battery materials as six PHEVs or 90 full-
O Sro o SaaNsaYn®a2eman  HVs. The key idea here is that although individually those six PHEVs don't reduce CO2
QR0 000000000000l 000 . . .
N dgd s NS aYE S emissions as much as one BEV, they can reduce CO2 five times as much. If battery

materials are the bottleneck, 90 HEVs could save 35 times more total emissions than a
single BEV. Therefore, if there is a battery materials crunch, automakers will have to
wisely decide which technology to use to get the largest possible reduction in
emissions with the available materials. ( source: Toyota)

Source: BENCHMARK MINERAL INTELLIGENCE
— Global lithium supply



The menu of hybrid vehicles models 100% electrification

0% electrification
ICE vehicles HEV PHEV REX
IKE HEY FHEY REX
=i " e . — - = -~
- - -
- "D O ~ O
I 00 [ Y O -V O ;
=2 = -7 =2 -z = = =
Symboly: ce B 0 O T pattery El;tnq-utnf '::::" Elecinic motor

<.~ Power converter ‘le Fael - Eleciricity | Transmission



The menu of hybrid models

Full hybrid (HEV) -
Toyota Prius

e Small battery, small engine

e Almost no 'EV only' range as
engine cuts in and out

e Zero emission driving around
half the time

e Cheap to buy and run

e Battery charged by engine

Plug-in hybrid (PHEV) -
Ford Kuga

e Larger battery, normal
engine

e Can be charged at home
e Around 40 miles of EV
driving range

¢ Engine means no range
anxiety

* More expensive to buy

Mild hybrid (MHEV) -
Peugeot 3008

e Very small 48V battery,
normal engine

e Cannot be charged at home
e Battery runs non-driving
functions (air con, etc)

e Lower emissions than
traditional petrol/diesel car

* Less expensive than a plug-
in

e NoEVrange

Hybrydy  wystepuja w  kilku
odmianach. Hybrydy plug-in (PHEV)
mogyg przejechac dziesiatki
kilometréw na samym napedzie
elektrycznym i by¢é tadowane w
domu, chociaz ich duzy akumulator
oznacza, ze sg ha ogot drogie. Petne
hybrydy (HEV) t3cza w sobie
mniejszy akumulator i silnik, dzieki
czemu s3g tansze zarowno w zakupie,
jak i eksploatacji. Miekkie hybrydy,
(MHEV) hybrydy, w ktorych silnik
spalinowy wspomagany jest przez
uktad wy ztozony z mniejszej baterii i
silnika elektrycznego. Rdéznica polega
gtownie na tym, ze silnik elektryczny
w miekkiej hybrydzie nie jest w
stanie poruszad pojazdu
samodzielnie.



E-fueling for the future - The development of carbon neutral e-fuels
enjoyed a major boost from European regulators, but production cost
and scale remain issues.
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Synthetic and bio-based liquid “e-fuels” have in various forms
enjoyed fits and starts of industry attention and R&D
investment in recent years. They got the most significant boost
ever in March 2023 when a politically charged deal between the [gms
EU and Germany brokered an exemption in the EU’s mandate
for sales only of EVs starting in 2035. The agreement allows
manufacturers to continue selling ICE models after the 2035
deadline — but only if they run on carbon-neutral e-fuels.

P.Bielaczyc, 5.05.2023




Paliwa syntetyczne - Power-to-Liquid Technologies
Wptyw zmian klimatu na przemyst motoryzacyjny
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REVO ZERQ, US firm unveils hydrogen-battery hybrid

car with range of over 1,000km

Source: Rachel Parkes, Hydrogeninsigh, 4 January 2024
US Virginia-based Revo Zero’s “model Energy” uses a battery

as the primary power source, with the hydrogen fuel cell
kicking in to power the vehicle and thereby extend its range.
This is a plug-in hybrid passenger vehicle that runs using both
a hydrogen fuel-cell and a battery, which it claims has a range
of 700 miles (1,127km). This solution allows the vehicle to
keep the battery charged while driving,” Revo Vevo says on

|. “Effectively, it is like having an on-
board charger that runs when the car is running, allowing for

its promotional materia

a range of 700 miles.

’ ﬁ“,,l

=
plug-in Fuel Cell (pFC)

BATTERIES

HYDROGEN TANKS

_— *~k " / oy -~

Revo Zero's "model Energy".Photo: Revo Zero

pFC Technology™
,Our revolutionary pFC Technology™ combines a plug-in battery with a
hydrogen fuel cell, creating a plug-in fuel cell module that is safe and the
optimal solution for zero-emissions electric vehicles. By combining the
best features of each technology, pFC Technology™ allows for quick
refueling and an extended range of up to 700+ miles. This makes it the
ideal solution for both long and short trips.”

Source: Revo Zero




Full LCA comparison: various powertrains vs 2020 ICE

BOSMAL

Figure ES4: Summary of the relative impacts for Lower Medium Cars for the most significant mid-point
impacts for road transport, by powertrain for 2020 and 2050 (Tech1.5 Scenario)
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Notes: Total emissions are presented relative to a 2020 conventional gasoline ICEV = 100%.

Powertrain types: G- = Gasoline; ICEV = conventional Internal Combustion Engine Vehicle; HEV = Hybrid Electric
Vehicle; PHEV = Plug-in Hybrid Electric Vehicle; BEV = Battery Electric Vehicle; FCEV = Fuel Cell Electric Vehicle.
LCA impacts: GWP = Global Warming Potential, CED = Cumulative Energy Demand, POCP = Photochemical
Ozone Creation Potential, PMF = Particulate Matter Formation, HTP = Human Toxicity Potential, ARD MM =

Abiotic Resource Depletion, minerals and metals, WaterS = Water Scarcity.
Source: https://ec.europa.eu/clima/sites/clima/files/transport/vehicles/docs/2020 study main report en.pdf
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https://ec.europa.eu/clima/sites/clima/files/transport/vehicles/docs/2020_study_main_report_en.pdf

Electric vehicles are forecast to be half of global car sales by 2035

The shift to electric vehicles is forecast to accelerate EU is forecast to lead sales of electric vehicles
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Planned (announced) global battery cell production capacities until 2030.

On the left the bars represent locations, the lines represent capacities at headquarters. Planned

production in 2030 according to region, subdivided into company HQ and production site in shown
on the right
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Prognozy dla rozwoju motoryzacji na rok 2040 - PACE

Sektor motoryzacyjny przyspiesza w kierunku przysztosci
uksztaftowanej przez cztery megatrendy: polaryzacja,
automatyzacja, fgcznosc i elektryfikacja (PACE). Jakie zmiany
czakaja branze do 2040 r.?

* Spolaryzowane rynki (Polarized Markets) : strategie
regionalne mogg by¢ kluczem do sukcesu w podzielonym
krajobrazie globalnym: Chiny, USA, EU.....

* Wptlyw automatyzacji (Automation’s Impact) : sztuczna
inteligencja (Al) i technologie autonomiczne zmienig
sposob, w jaki produkujemy i przemieszczamy sie.

* Rozwaj tgcznosci ( The Rise of Connectivity ): w jaki sposdb
pojazdy ewoluujg w potezne platformy cyfrowe.

* Rozwdj elektryfikacji (Electrification’s Surge): : innowacje, i
ktore napedzajg przejscie w strone bardziej ekologicznej,
zelektryfikowanej przysztosci.

The Future Impact Of Automation In The
Automotive Industry



Development of Software Defined Vehicles (SDVs) - moves toward transforming cars
into computers on wheels — 1.0s.2024

Major moves toward transforming cars into computers on
wheels are being made in 2024, but true SDVs are at least 3
years from reaching customers, acc. experts opinions. A key
advantage of SDVs is that they should retain their value as their
software is continually updated to keep pace with evolving
customer demands. For example, Stellantis aims to generate
about €20 billion in revenue from software-based products and
subscriptions by 2030.

Source: Automotive News

Foto: picture alliance / NurPhoto | CFOTO
Automakers are at different stages of their SDV journeys, with most
automakers at the midpoint and others just starting.

Moving fast from code to road -

The move to SDVs is dramatically speeding up the time it takes
to deliver a vehicle. "It used to take years to go from designing
a vehicle to getting it on the road. We are moving to a more  The move to SDVs is dramatically speeding up the time it takes to deliver

continuous ongoing approach, where it only takes weeks to new features to a vehicle. A recent example is the rapid move
change a vehicle ,, (Analysts Ch. Horn) automakers such as VW (shown) and Stellantis are making to add

ChatGPT to their vehicles.




Prognozy dla rozwoju motoryzacji — czym bedzie
przySZIy Sd mOCh()d? Przyszty samochéd mozna zdefiniowaé jako:

, Komputer na kotach, ktory jest czescia
poteznej platformy cyfrowej, wspomagany

2nd International Exhaust Emissions Symposium sztuczna inteligench (Al) i technologiami
L RSO VRN I VEaar autonomicznymi , ktory steruje elektrycznymi
Today,s.enginéican be defined as: elementami wykonawczymi umozliwiajacymi

,»A computer that controls the combustion process and

o o o ”
drives vehicles through a multi-cylinder actuator”. poruszanie si¢ pojazdu

Piotr Bielaczyc, 2025

Mercedes-Benz AMG V8
551

The Future Impact Of Automation In The
Automotive Industry



w! H!!! VEHICIE Be e|ectric? P.Bielaczyc 20.06.23

- g7ﬁc"y%barc? 10

appiness . :

Would my next vehicle be electric? If it looks as stunning as the one
above... (Photo RBielaczyc at FORD museum, Derborn, MI, USA, 2023)
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