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\Vatgas - bara en bubbla?

« Fornybar energi foljer sina egna cykler och logik, oberoende
av nar vivill anvanda den

- Elektronen maste ga nagonstans precis nar den produceras.
Lagra elektronen, nyckeln till framtida elektrifiering.

- Det storsta hindret for elektrifiering ar inte brist pa enerdg;i,
det ar behovet av effekt nar och var du behover det

* Vid rumstemperatur och normalt tryck ar vate gasformigt
« Utmanande att lagra och transportera

« De vanligaste satten att lagra vatgas ar antingen i
komprimerad form vid 200-700 bar eller i flytande form, vilken
den antar vid -253 grader Celsius

« Vatgas ar ett oandligt bransle, mojligt att lagra med samma
energitathet idag som i framtiden

\
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"Vi beh6ver en mangfald av
losningar for att klara
energiomstallningen”

Jessica Fredson vd Ystad Energi

Fossilt kol ska fasas ut fram till 2040, i hela Europa. | de flesta
lander ar det inte mojligt att anvanda mer el istallet for fossila
energislag.

Kraftfull utbyggnad av produktionsanlaggningar
Kraftfull utbyggnad av elinfrastruktur - ny elmarknadsdesign

Forsok och projekt, t.ex. CCS (Koldioxidinfangning och lagring
djupt nerei berggrunden och CCU (Carbon Capture and
Utilization).

Nya typer av energilager

Kan vatgas och bransleceller vara en del av ldshingarna?

PowerCell Group | Hydrogen electric solutions
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Snabbt &1angt

Global standards
3-4 min refuelling
450-800 km

Mainly high efficiencyatlow power 5-15kW,
100kW requirement at acceleration or hill-
climb.

5000hlifetime

400 VDC system

« Onestack

« Standard number of cells with high current
option

* Low catalyticloading due to limited %
durability need .

« Standardinsulationresistance duetolow o [ ——
voltage

Efficiency LHV [%]
3

0 10 20 30 40 50 60 70 80 90 100
System Power [%]

A
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Tungt & lange

Mainly high efficiency
operationathighload
5000-30 000hIlifetime
600-1000 VDC system

« Multiple stacks, serial
connected stacks

« High numberof cellsto
run at aslow currentas
possible at high power
output (get efficiency)

« Highercatalyticloading

to achieve efficiency at

: ¥
5, B
high load and durability it}

« Higherelectrical
insulationresistance
need

H

Breaking News! Daimler Truck #HydrogenRecordRun: Mercedes-Benz GenH2 Truck cracks 1,000 km

mark with one fill of liquid hydrogen!

A
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3.2 MW 1.8 MW 0.6 MW 2 X 6.4 MW
Liquid H» Ref MeOH Ref NHz Comp H>

{
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Aviation

200 AT
Z=ROAVIA

J
N
(OJ PowerCell Group | Hydrogen electric solutions



Fuel cell stack development
and delivery

Utveckling av 300-350 kW bransleceller

Mojlighet att seriekoppla 3 blocki en
stack + BoP =1 MW output power

Fuel cell stack efficiency ~60%
Fuel cell stack operating 5105 °C

temperature

Fuel cell technology PEM

Fuel cell power per stack Modular in range of 300 kW

-TMW
Stack power density >5 kW/kg
-l
. \ | o
NEWB: RN N ‘
CLEAN AVIATION Caj PowerCell Group | Hydrogen electric solutions

Grant Agreement No.101101967
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PowerCell - Zero Factory Concept
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Tank- och laddinfrastruktur

Nuvarande kapacitet 200 kilo vatgas/dygn. Det racker
for att tanka en vatgasdriven personbil omkring 35
ganger.

https://h2-map.eu/
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https://h2-map.eu/

Stadsutveckling — NEOM - The Line & Toyota City

PowerCell Group | Hydrogen electric solutions




Strategier for framtiden

Hur utbildar vi for morgondagen, vilka kompetenser maste finnas 20307?
Hur fa vi fler startups som ar med och skapar ny innovation?

Hur gar vi frdn det har: Till det har och vidare:

Bilder: Lernia, NWT

{
Caj PowerCell GI‘OUp | Hydrogen electric solutions
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Climate action is a core reason for existence for PowerCell

Global warming

“Without immediate and deep
. ucti

all sectors, limiting global

warming to 1.5°C is beyond

reach.”

IPCC

Response from countries
& companies

* Decarbonization targets, e.g.
Science Based Targets initiative

* Emissions cap & trade systems

* Carbontaxes

 [Etc.

Some sectors are really
hard to decarbonize

* Shipping

* Auviation

* Heavy dutyvehicles

* Parts of the energy system
 [Etc.

A

What we bring
to the market

Viable and available pathway

to decarbonizationin hard-to-
abate sectors!

PowerCell Group | Hydrogen electric solutions



PowerCell potential for avoided CO2 emissions in different

segments

e

POWER GENERATION

450 ton CO, emissions
reduction potential per
100kW system’

o 70 laps around
@ the worldin a
Volvo XC60d3

For reference PowerCell sold about 18 MW of stacks/systems in 2022

M,
| coccee g

MARINE

890 ton CO, emissions
reduction potential per
200 kW system?

5 140 laps around
@ the worldin a
Volvo XC60 d3

AVIATION

3 420 ton CO, emissions

reduction potential per
200 kW stack3

A
w 700 London -

- & Sydney flights

1. Comparative Life cycle analysis done togetherwith RISEon PS 100 withgreen H,in construction site application, comparedto dieselgenset
2. Based onfiguresfrom Torghatten. GreenH, replacingLNG on Norwegianferry

3. Basedonfiguresfrom ZeroAvia. GreenH, powered ZA600 system replacingjetfuel powereddriveline

PowerCell Group ’ Hydrogen electric solutions



There is hope for planet Al

Vatgasproduktionen skalar upp - produktionen av
bransleceller industrialiseras nu.

Pa vag — bland annat elektrifieringen av transporter driver den
industriella utvecklingen och energiomstallningen.

Beprovad teknik — nu byggs nya affarsmodeller, samarbeten
och partnerskap

Engagemang - det borjar med just oss har — och NU!

A
"\ PowerCell Grou Hydrogen electric solutions
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