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Li-lon Battery Is Fast Growing
Market

Li-ion Battery sales,
MWh, Worldwide, 2000-2030
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Li-lon Battery Supply Chain

Continuous evaluation, characterization, and
identification of cost down opportunities
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Battery Automation Generate
Cost Reduction

Energy (9%)
SIployens %)

. Manufacturing
' costs

Haituoer 4 3 %

Power battery automation production Manufacturing cost ~30% of
line in China total production cost



Battery Automation -
Requirements

EVANEICHELS Electrode Cell assembly Module and Battery
handling production pack production

 Production capacity

 Production speed

* Investment as function of cost reduction

* Production cost optimization
 Infrastructure; Production area, Electricity...
« Human power required

* Product size flexibility

« High Quality and accuracy



Cylindrical Hard Case Cell
Production

Battery Case
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Pouch Soft Case Cell Production

Battery Sheet

Electrolyte
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Level of Automation

e Lab scale manufacturing (For development)
e Prototype scale manufacturing
e Full scale mass production

oy A

MTI Lab Scale Coater

RIT Battery Prototype
manufacturing Line

Li-lon Battery pack assembly line in China



Manufacturing Cost &
Investments

Electrode manufacturing Cell assembly ati v : End-of-line test
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Cells & Battery Pack Automation
Market Review 2020

e We found 142 cells & battery pack automation companies
globally offering partly or fully battery production lines

e Far east 78 companies, Europe 42 companies, North
America 22 companies

Companies per country
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52 Companies Offer Full
Production line

Full cells or battery ack assembly lines per country
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90 Companies Offer Part of
Production line
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Some of the Leaders per
Manufacturing Segment

Mixers: Buhler, Ross

Coaters: Megtec, Mathis, Frontier
Dryers: Munters

Slitering: Kubt

Winders/Stackers: Koem, Fuji
Forming: Keysight, PEC




Wuxi Autowell Intelligent

Equipment China
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http://autowellgroup.com/EN/
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Wuxi Autowell Intelligent
Equipment China
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Corn Korea
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Mitsubishi Electric Japan

Lithium lon Battery Production Line
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Hitachi Japan

‘ Li-lon Battery Assembling Machine

Reguest Info | Print

We offer and supply system solutions for assembly of
secondary batteries.

(Left) Cam link-driven automated assembly machine
driving a cam link.

Features

I Assembly system supporis small volumes and a range of types

Short changeover time ; Improved production efficiency

I Can handle high production volumes

Stable production of 1-2 million pieces per month

https://www.hitachi-hightech.com/



https://www.hitachi-hightech.com/

Kuka Germany
KU KA Logistics

Ease of providing product components to the line

Optimization of Overall line Concepts

: Efficiency of used resources
Cost & set-up lead time _ y ;
5 ; P i s Energy, consumables, air, ...
Project cost & duration — WL _

Technical availability
Redundancy, robustness, stability

Production Yield
Minimization of NOK parts produced

| Varlablllty
Ease of line adaptation / process modification Flexibility

Capability to produce various product variants

Floorspace / Layout
Capacity per sqgm
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MANZ Germany

MANZ BATTERY TECHNOLOGY PORTFOLIO:
ALL NECESSARY PRODUCTION STEPS COVERED
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ProZell Competence Cluster
Academy — Industry Cooperation

Closing gaps between industry and research institutions - a key component for the creation of an
ecosystem for battery cell production in Germany and Europe

-, é 1
Faa Techminch %o o™
83 T S
B emnchery ’

:

Intensive (5 Institutes)
.~ knowledge transfer

| | meet@ )77 Fraunhofer
@) EYX5 @ntinental’ _— , it
s ,‘ M Leclanché m
() BOSCH @ mL“:C.CiN g_(n' i ‘ HIU( 4
u VARTA .:.KLLB (4 Institutes) ;SN




Research Aims of ProZell Projects

¢ |ProZell
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Summary

Li-Batteries: Attractive grow market

Intelligent production technologies are the key for cost
reduction

Quality and process performance are critical

Battery automation market is growing as well as the
battery demand grow

New battery technologies like li-ion solid state batteries
will require new automation technology
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Public web sources.

Shmuel De-Leon Battery/Energy Sources DataBase ® (Includes 29000 cell PDF data
sheets ) http://www.sdle.co.il/Default.asp?sType=0&Paqgeld=45580

Shmuel De-Leon Energy market report: Li-ion Cells & Battery Packs Automation,
Assembly Lines, Production Equipment Market Review 2020
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