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Battery Development at EVA Fahrzeugtechnik
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Agenda EJ‘
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Introduction on climate change

Statistics of new registrations electric vehicles in Germany
Current electric vehicle models with larger capacity
Recycling or Second Life?

Summary
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Keeling curve after Charles David Keeling

parts per million (ppm)
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Keeling curve after Charles David Keeling E“\

Recent monthly mean CO, at Mauna Loa Observatory e o e
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Cradle to grave Analysis !“‘
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New Registrations 2018 BEV in D ! A
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i Kia Soul EV
Tesla Model S

M Tesla Model X

H VW e-Golf

M Nissan Leaf

m BMW i3 (ohne REX)

1 Renault ZOE

m Smart Fortwo

mVW e-Up

B Mercedes B-Klasse
Nissan e-NV200

m Citroen C-Zero

© Smart Forfour

1 Opel Ampera
Hyundai loniq

1 Audi Q2
sonstige

New all Light-Duty Vehicles:

3.44 Millions
BEV: 36,062 (1.05%) Stock 2018/12/31: 83.175 (0,18%)
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Source: Own diagramm according to Kraftfahrt-Bundesamt, Flensburg, 2019
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New Registrations 2019 BEV in D ! A
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1 Kia Soul EV
Kia Niro

M Tesla Model S

B Tesla Model X
Tesla Model 3

B VW e-Golf

mVW e-Up

m VW Crafter

B VW sonstige

B BMW i3 (w/o REX)
Mini

1 Renault ZOE

B Smart Fortwo

M Smart Forfour

m Nissan Leaf

M Nissan e-NV200

u Mercedes Vito

M Mercedes GLK, GLC

m Opel Ampera

M Hyundai loniq
Hyundai Kona

® Audi e-tron

™ Jaguar i-pace
Peugeot lon
Citroen C-Zero
Porsche sonstige

496

New all ng ht'DUty Vehicles: sonstige

3.61 Millions
BEV: 63,281 (1.75%) Stock 2019/12/31 : 136.617 (0.28%)
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Source: Own diagramm according to Kraftfahrt-Bundesamt, Flensburg, 2020
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New Registrations 2020 BEV in D ; A
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I Audi e-tron
BMW i3 (w/o REX)
2.400 ® Fiat 500
m Honda E
Hyundai loniqg
| Hyundai Kona |
I Jaguar i-pace
m Kia Niro
M Kia Soul EV
W Mercedes EQC
M Mini
™ Nissan Leaf
m Mazda MX-30
W Opel Ampera
M Opel Corsa
W Peugeot 2008

: | . M Peugeot e-208
597 m Porsche Taycan
2753 (m RenauIEZOE |
m Seat Mii
680 I Skoda Citigo e
M Smart Forfour
e i 63:'197 ® Smart Fortwo
7 '  Tesla Model S
3.203 » Tesla Model X

| Tesla Model 3 |
New all Light-Duty Vehicles: S e B VW e-Golf

- 2.149 VW ID.3
2.92 Millions :VWe-Up

BEV: 194,163 (6.65%) Stock 2020/12/31:358.498 (0.61%) - smeie

Source: Own diagramm according to Kraftfahrt-Bundesamt, Flensburg, 2021
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Current BEV models: increasing the capacity EJ‘
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Nissan 24 kWh —-> 30kWh = 40kWh = 62 kWh
Leaf

BMW 1I9kWh - 27kWh - 38 kWh

i3 /13s

Renault 21kWh -2 41kWh - 52 kWh

Zoe

Tesla 75kWh > 85kWh > 90kWh - 100 kWh
Model S

Battery-Capacity
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Recycling Pyramid !J\

Recycling Stage Recovery of:

Second-Life Product

Remanufacturing Components

Recycling Materials

Incineration Energy

Waste None

Own graphic according to: BatteReMan (RWTH Aachen), https://www.pem.rwth-aachen.de/cms/PEM/Forschung/Projekte/Vergangene-Forschungsprojekte/~kvia/BatteReMan/?lidx=1 Kélch, Oct 5th 2021
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Geometrical integration battery storage

Rack construction with complete

electric vehicle batteries

44449449,

Battery cabinets with
individual modules

Kélch, Oct 5th 2021
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Plant in Hamburg EVA
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Source: BMW Presseportal Klch, Oct 5th 2021
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EVA

Plant in Florida
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Source: EVA Fahrzeugtechnik GmbH
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Possible triggers for Recycling or Second Life !u"
ON CATHODE-MATERIALS

High value ) HEAA(\”H ﬁ Better for Recycling?
* Long Time-Frame

(15 years vehicle life)

« Established Recycling-Method
in Future

)) Middle value mmg gﬁ % ? * High Variability of Cell Materials

* Long Range of Vehicles leads
to the development of lower
Cycle-Stability

e LFP . -
)) Low value . LMO g Better for Second Life?
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Summary EJ‘
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The subject of energy storage will become more and more important in the
future, especially in the stronger awareness of climate change.

Battery capacities in current e-vehicles are steadily increasing. Increase of old
but still functioning batteries.

However, the total number of e-vehicles in Germany in the stock is still
manageable.

Remanufacturing is still a completely new field.

Both recycling and second life will play an important role in the future.

Green Batteries Conference 2021 Koélch, Oct 5th 2021 17
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ANY QUESTIONS?

Dr.-Ing.

JURGEN KOLCH

STRATEGY AND INNOVATION

Fon: +49 176 179 76 416

EVA Fahrzeugtechnik GmbH
Heidemannstralie 41a

80939 Minchen
Juergen.Koelch@evafahrzeugtechnik.de
www.evafahrzeugtechnik.de
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