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Value chain and business sector
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Value chain and business sector
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Value chain and business sector

Cell Production: Five Active Projects
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Continued efforts needed to fill gaps in value chain
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« Significant influx of
new industry in the
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» Despite the growth,
the announced
capacity at all levels
remains below the
maximum expected
demand in the EU by
2025
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Aspects around manufacturing

Battery production is
energy intensive...

...but materials cost more!

Battery manufacturing
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Long traditions for mining and advanced
energy intensive mineral production

Norway by 2030??
* 10 factories;

turnover ca 30 G€/yr

* 75% is material cost
* 40% is cathode; ca 10 G€/yr

Figure 1: Norway’s metal producers and Norway’s main minerals
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Growth in production
- growth in recycling
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Manufacturing means recycling
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Manufacturing & Energy ﬁﬁ

batteries

SIMS EUROSIM 2021

Article

A Flexible Model for Benchmarking the Energy Usage of
Automotive Lithium-Ion Battery Cell Manufacturing

Asanthi Jinasena *¥/, Odne Stokke Burheim *© and Anders Hammer Stremman *
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Energy Reduction in Lithium-ion Battery Manufacturing using

0.1-200 MWh
factories - now

Heat Pumps and Heat Exchanger Networks
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Manufacturing Process & Technology

Main research questions and potential topics

Transform from “how can we make batteries” =2 “how should we make batteries”
In the context of 5-6 small manufacturing lines (1-200 MWh/yr)
- increase yield, reduce scrap, increase quality, reduce environmental footprint, etc.

Cell design and materials for easier remanufacturing and recycling, while improve quality.

Potential topics:

Cell design
Enable and simplify remanufacturing processes

Energy efficient manufacturing gg?? n

Scrap handling

Knowledge transfer
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Getting to giga-factories

* TRL scale proposed for battery Research laboratory

manufacturing TRL1 - Idea formulated

10k-100k $
TRL2 - Proof of Concept (WAh) I
* Risk of failure and estimated capital _ o 1M -10M $
investment are inverse directions TRL4 - Small prototype (mAh-Ah) 1§ [
Pilot plant %
= £ 50M-100M $
« Manufacturers need to prove R e g2 T s0om1B$
production performance of A, B, Cand D "t8 —MWh-scale manufacturing (C-Sample) S g [
cells GWh-scale battery manufacturing plant i;:_n g
* Numbers of cells increase from 100 to 10 000 =

1B-10B $

* Often tend to overlook the pilot plant as
essential step between research labs
and GWh-scale battery plants

TRL 10 — Widespread adoption, no recall

Source. Ulissi, U. et al.,Nature Communications, 14, 2023



Production of batteries

What is our competitive advantage?

* Production of batteries with

renewable batteries

* Lowest footprint, sustainable batteries

e Upcoming EU regulation will be
essential for Norwegian battery
production

* World-class process industries
* Materials expertise

* Experience in electrification

SUSTAINABILITY
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