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Lithium will not be Enough!
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Energy Storage has finally
Galned International Acceptance
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Kare Power plans to have
its 12 GWh gigafactory
open by 2025,
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chal plant in Nevada with =35
ted with Panascnic
{expected to expand up to 100 GWh). it
also has a pilot line in Fremont
(Calfornia) with plans of expand it

. LG Energy Solution
Glgafactory Arizona with a
capacity of 27 GWh.

A3F)

° Gigafactory in Tucson,
Arizona (capacity to be
defined)

Panasonic

& CATL

Working in the
development of a new
plant in Michigan.

@ LG Chem

It has a 5 GWh
capacity plant in
Holland, Michigan.
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Battery cal ¥y in
Quebec with a capacity of

e
10 GWh by 2030 SK innc
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. LG Energy Solution @ LION ELECTRIC

Announced a battery
plant of about 40 GWh n
Ontano, with production
to stert n early 2024

.
Developing a plant of 5
GWh of capacity in
Quebec

TELLANTIS

SAMSUNG

Thay expect to cpenin
2025 their first project n

Panasonic's 30 GWh
capacty Gigafactory in

Kansas

c v TE850LA
Tesla expects to expand the
Qiga  in Austin (Texas)
which i§ aready cperating
un 10100 GWh
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Deveicpment of the "Blue
Oval City" project in
Kentucky with two
athird cne
), each
one with a capacity of 43
GWh

TOYOTA

Announced » battery
plant in North Caroiina to
start aperations n 2025
with a capacty of 12
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Two plants in Georgia with initial
capadties of =10 and =12 GWh
resped y (with the potential to

ncrease beyand 25 GWh) to

supoly OEMs such as Hyundai

HYUNDAI
& LG Chem

Starting 3 new facility
in 2025 with 30GWh
of capacty In

Savannah, Georgia.

G FREYR MKOCH

They have announced a joint venture
(50% each) to start buikding a
glgafactory in Georgla

s Canadian
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Gigafactory In St. Thomas

vation (Ontario), with a planned

S capecity of 90 GWh.

Battery cell factory
In Quebeac with a
capacity of 10 GWh
by 2030

SAMSUNG

Developing a new plant
for 2026 In Indiana

i B2 B °
Operaticnal plant in Buftalo
cels of = 2 GWh).

IMSNY
Plant with a capacity of 1

GWh (expandable to
mare than 15 GWh)

@ LG Chem monba

@

New facility to be completed n
2025 in Ohio (40 GWh)

ultium = cells

This joint venture batween
LG Energy sclutions and GM
5 a plant » Lordstown
(Ohio, with 30-35 GWh) and
In Spring Hill (Tennessee)
{with similar capacity)

GWh.

NESC

Currently working n 3
different initiatives in  for
several OEMs (BMW, Nissan
and Mercedes rospactively)

SI\MSUNG

A second project has been
announced, ko tobe
defined. It will open in 2027
and will have a capacity of 34
GWh




.... also In Europe
Australia, China, Korea ....



EUROPEAN GIGAFACTORIES MAP
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2025, Location in

i Netherlands (TBD)

@ LG

Location, year and
capacty to be defined



Cumulative Deployment of Storage
IS continually Increasing
around the World.
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Global cumulative storage deployments
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Lithium Demand vs Supply Forecast

Unplanned
new supply
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Lithium Supply and Production
will become Constant
and fall short of Demand!

By 2040, Demand will be
twice the available Supply!



Lithium Dominates both
Stationary and
Vehicle applications

However,
with increasing Penetration
and Limited Resources
there will be Competition
and increasing Prices!



Vehicle Batteries
must have high Energy Density
while
Stationary Applications
must have Low Price




Lithium supply cannot cover
Vehicular and Stationary Supply.
In a Resource Competition
Vehicle Applications will win!



Unless Lithium sources

In huge arr

ounts

suddenly becorr

e availlable

Stationary Applications
will have to turn to new,;
cheaper types of Batteries

Relying on

maore

Earth abundant Materials



ZnBr Flow Batteries,
Redox Flow Batteries, V, Zn, Fe,
Organic Electrolytes
Solid State, Na-1on, L/A



Invinity: Oxford 5 MWh
Commiss. July 5, 2022
Planned: Australia 8MWh
+6MWh PV » 10GWh/year
Vanadium supply line!
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ESS: Stanwell Power Station
Queensland, Australia
150MW / 8-10 hours

Option for 200MW total

Iron Flow Battery



JAC EV powered by 25kWh Na-ion Battery — 250 km/charge



Such Batteries
will also be required
for Medium Duration Use -
4 hours to 12 hours,
where LI Is not Competitive.



Meanwhile,
Lithium-ion Batteries
will find Application
For Transportation:
Cars, Boats, Trains, and Planes



For true Long Duration
Energy Storage,
12 hours to 3 days,
we will have to turn to
Thermal, Gravity, or Chemical
Storage



We will need
Short, Medium, and Long
Duration Storage
and we will need a Portfolio
of all available Technologies!
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