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Hydrogen

Hydrogen is the most abundant chemical substance in the
universe, constituting roughly 75% of all normal matter.

Here on earth, vast numbers of hydrogen atoms are contained in
water, plants, animals and, of course, humans. But while it’s
present in nearly all molecules in living things, it's very scarce as
a gas — less than one part per million by volume.

Hydrogen is a clean alternative to methane, also known as natural gas:

H,

90 grams

Boiling point: -253 °C
Colorless, odorless, non-toxic
12.8 MJ

1m3 atm

CH,

668 grams

Boiling point: -162 °C
Colorless, odorless, toxic
37.4MJ
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Hydrogen is needed for the energy transition & energy security

Energy sources Energy carriers

Energy
transition

Energy
security

mobility &
energy ¥

RSYARY

— .
Demand driver

1) Gas gathering, processing, transport and storage

2) LNG terminals, dual-fuel ship engines, bunkering

3) Liquid H, production, transport, storage, trailer-filling, fuel stations, ammonia, steel
4) LDPE/EVA and polysilicon production
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Our markets are at the crossroads of global energy trends.
Compressors have been instrumental in important developmental advances in the industry.
At Burckhardt Compression, we believe that technology and innovation are crucial to meet the sustainability challenge. 
We are currently focusing our minds and developing new technologies for LNG transport as well as hydrogen mobility and energy. 
Burckhardt Compression is now also playing a leading role in solutions in the production of polysilicon, which is used in solar panels.


Hydrogen is needed for the energy transition & energy security

Energy sources Energy carriers

Transport and storage
of renewable energy

Energy
security

transition

> e Decarbonization of
< Demend drver Industry and Mobility

1) Gas gathering, processing, transport and storage
2) LNG terminals, dual-fuel ship engines, bunkering
3) Liquid H, production, transport, storage, trailer-filling, fuel stations, ammonia, steel

4) LDPE/EVA and polysilicon production
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The Hydrogen demand today and in future

Today’s main consumer of Hydrogen is the industry (refineries, fertilizer, methanol).
Future Hydrogen demand will extend to other end-use such as mobility and power generation.
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Hydrogen production — from grey to renewable

Hydrogen production mix, 2020 and 2021
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NZE: Net Zero Emission
Target to bring global energy-related carbon dioxide emissions to net zero by 2050 and give the world an even chance of limiting the global temperature rise to 1.5 °C


We offer Compression Solutions for the entire Hydrogen value chain

S
2>
,;..0" Road and
~ Train mobility
o &'&0
-«..0
¢“"¢$"
<
>
<5
>
ST < % Trailer
&< X
4.06 - -
< 5
A Storage
Wind energy P4

B

e,
B

\{:‘

Solar energy <,

Industry,

e.g.iron & steel
2,

ammonia, SAF'...

L
RN
-y

Hydro Power

) Electricity

Flow of gaseous Hz

s Flow of converted Hz
Electrolyzer
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We are wherever gases are compressed

Petrochemical and Gas transport and storage
chemical industry

Industrial gas Gas gathering and processing
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Our compressor systems are used along the entire value chain, from production and transport to processing into innumerable end products.

In the petrochemical & chemical industry natural gas or petroleum gases and liquids are converted into fertilizers and other intermediate and final products such as olefins, adhesives, detergents, solvents, rubber and elastomers, films and fibers, polymers and resins, etc. In this segment we deliver compressors, such as Laby® for PE/PE handling to Hyper Compressors for LDPE production.

Our compressors for gas transport & storage are mainly used for LNG carriers, merchant ships, cruise ships and LNG import and export terminals.

Our compressors are also used in hydrogen mobility & energy for hydrogen fuel stations, hydrogen trailer filling, hydrogen offshore production and power-to-gas applications.

Industrial gases are mainly used in industrial processes, such as steelmaking, medical applications, fertilizers and semiconductors. 

Refineries convert crude oil into commercial products by distillation and chemical reactions, to produce fuels and lubricants, as well as feedstocks for other downstream processes. We deliver compressors mainly for hydrogen applications in this segment.

We make compressors for gas gathering & processing, gas treatment and natural gas extraction. 
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Our purpose is our DNA

Qur Purpose

We create leading compression solutions

for a sustainable energy future
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J Compression




We believe In long-term commitment

> 50%

of compressors with Burckhardt
Compression serial number have
been in service for more than

20 years

Our oldest known compressor
still in service is in Canada
and has an age of

93 years
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Burckhardt Compression ist als industrielles Technologieunternehmen auf die Verdichtung der unterschiedlichsten Gase spezialisiert. Mit einer über 178-jährigen Unternehmensgeschichte und Produkten mit einer Einsatzdauer von bis zu über einem halben Jahrhundert treffen wir unsere Geschäftsentscheidungen aus einer langfristigen Perspektive. Mit derselben Haltung gehen wir auch das Thema Nachhaltigkeit an: pragmatisch, langfristig, wertschaffend und wirkungsorientiert.


Our 2027 sustainability targets
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* Excluding the Shenyang foundry, where we rely on renewable grid electricity or technological developments for our ambitions.
**Based on current survey methodology
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Klima: Bis 2027 wollen wir die Intensität unserer Treibhausgasemissionen um 50% reduzieren. 
Energie: Bis 2027 wollen wir unseren Anteil an erneuerbarer Energie auf über 75% erhöhen.
Langlebigkeit/Kreislauffähigkeit: Wir fördern wir einen langen Lebenszyklus und die Kreislauffähigkeit von Materialien für unsere Produkte und Dienstleistungen. Reparieren statt ersetzen ist ein wichtiger Schlüssel für die Kreislaufwirtschaft. Wir möchten unsere Serviceaktivitäten mit Betonung der Modernisierung, Aufrüstung und Wiederaufbereitung von Kompressorsystemen stärken zur Verlängerung von deren Lebensdauer.
Umweltauswirkungen des Einsatzzweckes: Wir haben uns verpflichtet, unsere Geschäftsaktivitäten langfristig auf ein nachhaltiges Wirtschaftssystem auszurichten. Durch unsere kontinuierlichen Innovationen bei Kompressorsystemen, Materialien, Komponenten und Dienstleistungen erweitern wir die Anwendungsgebiete für unsere Kunden laufend und unterstützen dadurch den Übergang zu einer nachhaltigen Wirtschaft. 
Arbeitsbedingungen: Wir haben uns zur Einhaltung grundlegender internationaler Arbeitsstandards verpflichtet und sind bestrebt, Bedingungen zu bieten, die als Ganzes über dem Branchendurchschnitt liegen. Um dies zu erreichen, konzentrieren wir uns auf Dialog und Beziehungen, Anstellungsbedingungen und Vergütung sowie Organsiationskultur. An unserer letzten Mitarbeitendenumfrage zu unseren Arbeitsbedingugnen haben über 80% der Mitarbeitenden teilgenommen. Wir werden durchgehend als gutter Arbeitgeber wahrgenommen.
Gesundheit & Sicherheit: Gesunde und productive Mitarbeitende sind der Schlüssel, um unseren Kunden einen Mehrwert zu verschaffen. Die Sicherung der körperlichen Unversehrtheit und die Förderung des Wohlbefindens unserer Mitarbeitenden haben daher für uns höchste Priorität. Unsere Unfallrate beträgt jedes Jahr unter 0.7.
Produktsicherheit: Sicherheit und Zuverlässigkeit unserer Kompressoren zählen zu den wichtigsten Faktoren in unserem Geschäft, bedingt durch hohe Drücke, lange und ununterbrochene Laufzeiten, Integration in komplexe Industrieprozesse sowie individuelle Gefahrenpotenziale der komprimierten Gase. Wir sind bestrebt, einen sicheren Betrieb der Kompressorysteme in jeder Phase ihres Lebenszyklus zu gewährleisten.
Geschäftsverhalten: Als globales Unternehmen mit einem weit verzweigten Netz von Geschäftspartnern haben wir die Verpflichtung, unsere Geschäfte auf ethische, legale sowie umwelt- und sozialverträgliche Weise zu führen. Wir legen Wert darauf, dass weiterhin keine Verstösse gegen Wettbewerbsrecht oder Korruptionsfälle im Zusammenhang mit unseren Geschäftstätigkeit entstehen.



2’973 qualified employees around the world for
new compressor systems and services
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. Burckhardt Compression
Manufacturing/Assembly
Sites

. Burckhardt Compression
Subsidiaries, Associates
and Service Centers

Compression systems
N N e R A

Highly reliable compressors
Full compression solutions

Services solutions

Optimizing your compressor system
Turning partnership into success
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To provide the best compressor solutions and services to our customers, we rely on good cooperation. 
We count 2’937 qualified employees worldwide. 
More than half of our employees work in over 20 of our own bases combined with service centers.
In addition, customers can contact approximately 40 authorized agents around the world.
This global sales and service network ensures our local presence in over 80 countries.
Our production sites are in Switzerland, India, Korea and China, with our Head Office being in Winterthur, Switzerland.



From Engineering Workshop to Global Market Leader

Engineering Safe compression Liquefaction H, Pipeline  Use of LNGas Bulk LH,
workshop founded  of oxygen in the and transport of Injection fuel for maritime Compressor

in Basel steel industry natural gas carriers

Production Production H, compressors  Oil-free hydrogen H, Trailer filling 550 bar

of fertilizers of plastics for refineries compression for & fuel stations ~ Oil-free for H,
trailer filling
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Our company has been involved ever since in all important developments in the history of gas compression.
Our history reflects the history of gas compression.

As said before, everything started in…
 
….1844, when Franz Burckhardt founded an engineering workshop in Basel.
In 1878 compressors and vacuum pumps entered our product range.
In 1883 the first single-stage, dry-running reciprocating compressor was developed and sold.
In 1920 Burckhardt started with the development of ammonia synthesis compressors up to 1'000 bar for production of fertilizers.
In 1935 the first labyrinth piston compressor (Laby®) was developed for safe oxygen compression in the steel industry.
In 1951 Burckhardt started with the manufacture of LDPE thermoplastic using hyper compressors at 1'500 bar.
In 1969 Burckhardt was acquired by Sulzer.
In 1971 Burckhardt started with liquefaction, transport and storage of natural gas with process gas compressors.
In 1982 Sulzer’s activities in the field of reciprocating compressors were consolidated to form “Maschinenfabrik Sulzer-Burckhardt AG”.
In 1999 all business activities were consolidated in Winterthur.
In 2002 five members of the management board bought out the business together with a financial investor and changed the name of our company to “Burckhardt Compression”.
In 2006 we went public on the SIX Swiss Exchange (IPO) with valor BHCN.
In 2007 we delivered the world's most powerful single frame Hyper compressor with 27'500 kW.
In 2013Laby®-GI compressors started to be used on LNG tankers.
In 2019 we celebrated our 175-year anniversary and purchased Arkos Field Services in the US.
In 2020 we acquired the compressor business of The Japan Steel Works JSW to strengthen our position in the global market, and particularly in Japan. 
In 2021 we acquired Mark van Schaick and launched a high pressure, non-lubricated compressor for H2 mobility and energy.



Hydrogen for Mobility & Energy — Our Compressors are Required

Across the Entire Hydrogen Value Chain

" Roadand
Train mobility

Other transport

Industry,
e.g.iron & steel

Conversion n LiguidHy, .
ammonia, SAF'... [ 48

N

) Electricity 0 Reciprocating compressors
' Flowof gaseousHz 'Sustainable Aviation Fuel
Electrolyzer
Ha from steam mmsm Flow of converted Hz
methane reforming

Diaphragm
Compressor

» Containerized
* Small Flows
» High Pressure

y Trailer filling
»  Fuel stations

Vertical Piston 9
Compressor A ]J%hg
+ Oil-free 7§

» Large Flows
» High Pressure

y Trailer filling
»  Fuel stations

Horizontal Piston
Compressor

* Oil-free
» Large Flows
* Medium Pressure

»  Pipeline injection, Liquefaction
» Syngas & Ammonia
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Key Products for Hydrogen Mobility & Energy Applications:
Today’s products, references and further developments

« Containerized
« Small Flows
» High Pressure

Trailer filling
Fuel stations

* Oil-free
» Large Flows
* High Pressure

Trailer filling
Fuel stations

MD10-L EU Package

» Standardized package
* Optimized container

» Safe zone integrated

» Trailer filling

»  Fuel stations

+ Oil-free
» Large Flows

e Medium Pressure

~

Pipeline injection, Liquefaction
Syngas & Ammonia

H, booster to 900bar

» Oil-free piston compressor
» Ultra-heavy refueling

Large piston

+ Light-weight piston design
* Optimized cylinder design
»  Pipeline injection

» Liquefaction
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Innovation — Pushing the Limits of Oil-Free High-Pressure
Hydrogen Compression

Partnership with Shell New Energies for development of Heavy-duty Hydrogen
Refueling Station Compressor Systems

H, SOURCE H, BOOSTER H, END-USE
'0‘0—0&
H | 1=
2
=1 ey |

e

[Compressor development with new test facility in Winterthur,
Switzerland, for 900bar compression: New solution can be scaled-up and
@ applied for entire hydrogen energy

and mobility industry

Advancement of sealing technologies and solutions for HRS
serving heavy-duty vehicles

\. First results will be available beginning of 2024 )
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Hydrogen Compressor References in Operation

Hydrogen Pipeline Injection, NL Hydrogen Liquefaction, USA

Hydrogen pipeline from production site in Botlek, Rotterdam Hydrogen liquefaction plant in Las Vegas, US. Distribution
to Antwerp (B) distribution center to industrial end-users in of LH2 to various end-users in California. Start-up 2019.

North of France. Start-up 2009.

H, compression from 6-60 barg
H, compression 22-100 barg, 6’052 kg/h, 3 units in parallel 30 tons per day of liquid hydrogen production
6BA Compressor Unit with 4.8 MW motor power 4BE Compressor Unit with 7.4 MW motor power
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Test field for Electrolyzers and hybrid power plants in
Bremerhaven, Germany

e Fraunhofer IWES (Institute for Wind Energy
Systems)

 Experimental testing and modeling up to 10MW
 Core competency grid integration tests

o Simulation of entire hydrogen value chain from
production through to usage

e BC to supply 3 diaphragm compressor units for
trailer filling

e Prof. Dr.-Ing. Jan Wenske, Deputy Director
Fraunhofer IWES:

“We will test and optimize the procedure for direct
electrolysis with wind energy in the megawatt range
independent of the manufacturer.”

Test Field for Electrolyzers and Hybrid Power
Plants (fraunhofer.de)
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https://www.iwes.fraunhofer.de/en/test-centers-and-measurements/test-field-for-electrolyzers.html
https://www.iwes.fraunhofer.de/en/test-centers-and-measurements/test-field-for-electrolyzers.html

Hydrogen Network HyNetwork in The Netherlands gasuHe

new energy

Connect major industrial regions in the Netherlands and
surrounding countries, such as Germany and Belglum
from 2030 onwards :

Total cost around €1.5 billion
FID (final investment decision) taken July 2023

Hydrogen nebwark

Possibie hydrogen pipelines

Inchusary ciuster

Import

© windama

Cffshiore wind farm

Ehsctridyiss

Starage {salt cavenn)

o Impoat terminald
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Hydrogen Storage Project HyStock, The Netherlands gasuHe

The future of energy storage %

( ) In 2021:
" Testing Hy-well completion
4 4 for hydrogen storage cavern

: .‘-"Futureta:efﬂSi __."'-".‘ capaCity Of one Salt cavern:.
- “""’9 22-25 kton; 80 t/h send-in & send-out

ki i 2020: Feasibility study
& 2021: Basic design and start permitting
o 2022: Small scale tests
Hybackbone = 2022: Start with detail design and RFQ

connection

2027: First storage facility ready

f': Burckharqt Green Hydrogen
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Electrical and hydrogen storage capacity comparison

new energy

Powerwall

X10
10 kWh=energy for
1day, for1home
H2 gas cylinder
X1000

30 kWh

Battery

100 kWh=
4o0km of driving

H2 tube trailer

>
3

30 MWh

X1300

X333

Mega battery

130 MWh=
1000 powerwalls

Liquid H2 storage
(Cape Canaveral)

10 GWh

X180

X191

Pumped hydro Storage in natural
storage gas field
X180
250 GWh

H2 in salt cavern

X191

240 GWh 46,000 GWh

(7 . Burckhardt
:-‘JJ Compression

Green Hydrogen
September 2023
Page 22



Questions?
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VIELEN DANKI

Veronika Schelling
HME Leader

Burckhardt Compression AG
Franz-Burckhardt-Strasse 5
8404 Winterthur, Switzerland

Veronika.Schelling
@burckhardtcompression.com

Follow us on

@ Linkedln — Burckhardt-compression o YouTube - burckhardtcompr o Twitter — BurckhardtCompr

Instagram — burckhardtcompression ﬁ Facebook — Burckhardt Compression Careers
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Thank you very much for your attention!
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