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Electric shock to the supply chaini
!
Charging up battery "
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1. VW road to a climate-friendly future

Where‘re we come from - where we‘re heading to
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»CLIMATENEUTRAL" MOBILITY: UN PARIS AGREEMENT: IMPACT AND TRANSFORMATION rarszots "

,,GHG-neutral"

Product portfolio Transformation CO2-neutral vehicles fleet on the road
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from an emission-producing product portfolio to climate-neutral solutions
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2. Make or buy? AKTIENGESELLSCHAFT

The reason for building a network of battery system producing plants

the battery system accounts for
40% of vehicle costs

CATL
@LG  samsuncspl
Panasonic

_ 95% of the market is

covered by Asian players
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3. DeCiSion: Make! AKTIENGESELLSCHAFT

6 gigafactories will be built in europe

? =240 GWh bis 2030 ]

More to come...
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4. Deep Dive AKTIENGESELLSCHAFT
The battery cell as part of a new holistic value chain for the drive system in the vehicle

powdered and liquid
raw materials

metal foils

battery cell
components

electrode wrap

battery system

cell module

battery cell

>»> completely new requirements for logistics
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5. What's changing?
Complexity of engine and battery cell logistics of the Salzgitter plant

VOLKSWAGEN

\ ¢ 9.000 purchased items

process complexity

product complexity

engine variants
- 300 devices/engine

high volume conditions
- cycle time from 30 up to 60 s

complex manufacturing technology
drilling, turning, honing, grinding, lapping,
hardening, screwing, linking, testing, ...

complex logistics
5.700 engines/day, 220 trucks/day,
55 customers, 730 suppliers,

——) high volume conditions

product complexity

Battery cell variants
- <10 Zsb devices/cell

- cycle time ~1 s/cell (~5 ms/ electrode)

complex manufacturing technology
Mixing, coating, compacting, laser cutting,
assembly, chaining, testing, electrical
charging and discharging,...

complex logistics
new way of thinking! g :
s ‘l‘ | :

process complexity
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6. Lets talk logistics
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AKTIENGESELLSCHAFT

Logistical challenges along the battery cell value chain

Challenge: no existing
supplier network in
Europe — new suppliers
often from Asia
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The battery cell manufacturing

Electrode

Formation & Ageing Factory Capacity
_— (1DS+1FA)
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Transport concepts

» Dangerous goods
transport: cell (shift
from road to rail)

* Requirement for
green transports and

Production surrounding

* Production in the
cleanroom >
overarching cleanliness
concept in which
material flow concept

Incoming material

» Goods structure
requires a wide variety
of packaging concepts

* Special feature:
Hazardous substances

L must fit in a as green as possible
as liquid and bulk * Production indrying factory
grades
room

* Cleanliness
requirements require
repackaging concepts

* Lock processes = broken
traffic in material

* Alot of disposable pr.ovision
packaging —a lot of * High deg.ree of
automation

waste
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7. How we face those challenges: The Standard factory concept
General Layout informations

Standardized column grid for cell
production

Ideal width to fit two coaters in between two grids

dqg

Lean line design
Factory design follows value stream concept from
mixing to final inspection

J
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Flexible production footprint
Adaptable to different chemistries and formats )
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AKTIENGESELLSCHAFT

Integrated WH

Reducing inner-plant logistics

g

Central utility supply
Centralized location for generation and supply of
utilities

L 2
]

Single story production area
Adapted to height needs per section, minimizing
construction times, maximizing flexibility
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9. How we face those challenges: The Standard factory concept
Focus logistics

Inbound volume Basic concept for inbound materials

»  Construction of a logistics area in the
head area of the downstream building

»  Realization of the remaining, necessary
decoupling via a ")IT warehouse" —in
the case of SZ: Check whether storage
in stock is possible

Prozessdarstellung

»  JIT-Warehouse takes over all repacking
scopes

Outbound volume Cell Packaging

Outbound

Goal: Group-wide standard
containers
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