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Jens Hundrieser m

Dipl. Ing. Elektrotechnik

European Fndustry Manager Eiver il sns
jens.hundrieser@endress.com Scan and save my contact data

= worked in product and industry management in a wide variety of
process industries at Endress+Hauser for almost 34 years

= Member of the Endress+Hauser core team for the global energy
transition with hydrogen as a key element with a clear focus on
implementing sustainable goals for decarbonization and defossilization

= Member for Endress+Hauser at the European Clean Hydrogen Alliance

Endress+Hauser (Deutschland) GmbH+Co. KG, Colmarer Str. 6,
79576 Weil am Rhein
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The Portfolio in Process Measurement

Flow Level Pressure

Promass Q &.J £ Cerabar (5

O L S
«i’é %4 =31: © k!
‘ Levelflex - d

Micropilot

Pr omag {@ . quulcap Deltabar . §
a -1 e W

Prow1rl
. . -

Prosonic Flow s Gammapilot | .

Tank Gauging

t-mass @ 6

Y e

R

Cubemass CNGmass

Waterpilot |

Temperature Liquid Analysis
: T
iTEMP ™ * Liquiline

"' MultiSens

e -

- x
Liquiline M g

Liquisys M
% WA E
L
.li._l% Smartec

Kﬁ Liquiline System ‘

@ St S e \ahegry 1EC 61908 / 1EC 615t
5. rongsens \‘ 0 _ | c‘;&& N%,
- QuickSens ¥ .%B\ T | SI L 2

o TrustSens

|EC 61508 / IEC 61511

®

Liquistation

+ Gas Analysis
Global Service & Compliance

O Hydrogen Tech Conference 2024

World



Hydrogen Tech World Conference 2024 Essen: H2 in steel making for decarbonization

Decarbonization of industrial sectors

Decarbonization options for the four focus sectors can be grouped into the following categories:
(Exhibit 6)

Decarbonization of
iIndustrial sectors:
the next frontier .

June 2018

Demand-side measures. Decreasing the demand for an industrial product should lead to lower
production and CO, emissions. For example, light-weighting can reduce the demand for steel,
and cement could be replaced by materials such as wood. In addition, increasing the circularity of
products, e.g., by increasing recycling or reuse of plastics and steel, would lessen CO, emissions
by reducing the production of virgin materials.

Energy-efficiency improvements. Increases in energy efficiency can economically cut fuel
consumption for energy use by 15 1o 20 percent across sectors.'” Potential gains in energy
efficiency will differ between sectors and facilities. Generally speaking, developed regions will
tend to be closer to the low end of that range, and developing regions closer to the high end.
Using less fossil energy to make industrial products will lower CO, emissions.

Electrification of heat. Emissions from the use of fossil fuels to generate heat can be abated by
switching to furnaces, boilers, and heat pumps that run on zero-carbon electricity. Electrifying
heat can involve a change in the production processes. For example, to electrify ethylene
production, companies need to install both electric furnaces and electrically driven compressors.

Hydrogen usage. Emissions from the consumption of fossil fuel for heat and emissions from \\
certain feedstocks can be abated by changing them for zero-carbon hydrogen. In this report it is=
assumed that hydrogen is generated by using zero-carbon electricity for the electrolysis of water
For example, ammonia production can be decarbonized by replacing the natural gas feedstock |

Source : McKinsey 2018
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Hydrogen production route

Instrumentation
H, usage in steel

Instrumentation
in electrolyzers
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1. Green hydrogen production from electrolyser - e.g. Alkali

Green Hydrogen
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1. Reference installation in alkaline electrolyser — “Whylen - Germany”
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1. Reference installation in another alkaline electrolyser

Elektrolyse
made by ZSW

Electrolysis
made by Z5W
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1. Reference installation in PEM electrolyzer
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1. Reference installation in SOEC electrolyzer
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1. Power-to-Gas —Green H2 production and utilization—- APPLICATOR (in prep.)

Overview Power-to-Gas / Sector coupling - Green hydrogen production and utilization

Endress+Hauser L2.J

[ water preparation and
waste water treatment

H:0 Oxygen
utilization %
wﬁz_ﬂ i Power ([
—— | storage Power
Oy-ful
combustian sector

B Nitrogen / compressed air supply

T

[ ™ A Comy

pres-
i - Compressar zad air
]I =N
T

4
@ Hydrogen C
processing 3
| Material
e storage
o Hydrogen storage 4.- == . ® ]
and compression jeat \ P @ P A

@ Cooling and heating circuits,
heat network

Steam generation

@ Power-to-liquid for
[ power fuels
_ Power-to-heat, heat pump, Power-to-gas for 6 Charge technology
o flexible CHP heat storage power-to-Chemicals

@ industrial use of green Charge technology power-to-Gas for Power-to-Gas for

h::d m::." I Iﬂ o power-to-gas power fuels material storage
Gas turbine wit
Hz blending Power-to-gas for ita Power-to-chemicals
E"“!:—LI 9 Electromobility @
s

SOEC - Solid oxyde
electrolyzer

003 Endiaerttimaser, Al rights mssrvad.

power storage for fuel storage
I = ion - gaz engine
{Haber-Beach)
MH;
High pressure storage

Filling / distriburtion

I T l—~l==ln

e M Source: Michael Sterner - Ingo Stadler Handbook of Enerqgy Storage
[

G Hydrogen Tech Conference 2024 Endress+Hauser £%7]

World


https://endresshauser.sharepoint.com/teams/wg0000460/Shared%20Documents/Forms/AllItems.aspx?id=%2Fteams%2Fwg0000460%2FShared%20Documents%2FHYDROGEN%2F3%2E%20Industry%20Guide%2FEN%5FHandbook%20of%20Energy%20Storage%5FSpringer%5FBook%5FSterner%5F2019%2Epdf&parent=%2Fteams%2Fwg0000460%2FShared%20Documents%2FHYDROGEN%2F3%2E%20Industry%20Guide
../../../../Produktgruppe/Analyse/pH/Memosens_Flyer_en.pdf
https://link.springer.com/book/10.1007/978-3-662-55504-0
https://endresshauser-my.sharepoint.com/personal/jens_hundrieser_endress_com/Documents/Dokumente/Migration/Branche%20Grundstoffe_Primaries/_____________Energie%20Kraftwerke/02_Processes/__APPLICATOR%20P2G/_Prozessdiagramme%20U%20Freudenreich/V_1101_00_All_Power-to-Gas-Maps_01_EN.pdf

Hydrogen Tech World Conference 2024 Essen: H2 in steel making for decarbonization

1. Alkaline & PEM Electrolyzers: Instrumentation

D1 - Alkaline electrolyzer - horizontal gas separators E1 - PEM electrolyzer
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1. Hydrogen processing - optical Analysis solution for purity and quality 5.0

= (Gas Analysis of trace oxygen and moisture in a gas stream, e.g. Hydrogen
= 2 analysis techniques: TDLAS + fluorescence spectroscopy

= 1 common system for gas sample preparation

G1 ~Hydrogen processing stage 1 Endress+Hauser (=]

Hydrogen < 3.0 at atmosheric
pressure for combustion (e.g. to
gas turbine / gas engine)

G2 - Hydrogen processing stag Endress+Hauser m
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i or from
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— _® Hydrogen 3.0 up to 4.0 @
| for technical use \
Hz buffer _® =
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Recirculation —@ Hydrogen 4.8 ... 5.0
to water treatment Trlprirerar Discharge of water to storage &
- r. L or water with product gas compression
treatment stage 2
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1. First reference to the multi-component solution plus other measuring devices
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1. Product portfolio for green hydrogen production
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1. What Heartbeat Technology can do for you

Increase your plant availability and ...

... boost reliability as well as safety levels ... reduce your verification efforts ... improve your process performance

Heartbeat Technology

for diagnostics for verification for monitoring
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2. Schematic for climate-friendly steel production with hydrogen
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Pig iron Electricity

Classical Blast furnace

Electric pig iron

Source : https://www.thyssenkrupp-steel.com/en/company/sustainability/climate-strateqy/
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2. Use of hydrogen: CO, reduction potential in an industry comparison

Savings in t CO, per t hydrogen used
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2. Thyssenkrupp: Hydrogen metallurgy in Blast Furnace

Groundbreaking use of
hydrogen in a blast furnace

Steel production is resource-intensive and is one of the industries with
the highest CO, emissions. In terms of reducing CO, emissions, the
classic carbon-based methods used in the production of steel constrained
by limits imposed by the process. thyssenkrupp Steel is currently
conducting a series of tests at blast furnace 9, with the aim of reducing
CO, emissions through the use of hydrogen.

Valve station at blast furnacs
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Schematic outlining the test phase
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Instrumentation for Hydrogen :

Source : https://www.thyssenkrupp-steel.com/en/company/sustainability/climate-strateqy/

1 x flow Prowirl Vortex

1 x pressure Cerabar

1 x temperature Moduline

2 -.:'—'f—i-

O Hydrogen 'I;cvecllg Conference 2024

Fndress+Hauser ‘ 2 I ’



https://www.thyssenkrupp-steel.com/en/company/sustainability/climate-strategy/
../../../00_Brochures_CS_seminar Power school/____________________  2020 Perspektive Energie 2020 Sammlung/CM0118V11EN_perspektiven_Energie_final.pdf

Hydrogen Tech World Conference 2024 Essen: H2 in steel making for decarbonization

2. Dillinger steel works: coke oven gas usage
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Source : https://www.dillinger.de/d/en/news/press-releases/it-s-all-systems-go-for-the-green-transformation-94472.shtml
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Our Offering across the Hydrogen Value Chain

Production Storage Transport Utilization
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Hydrogen: installed base and project examples
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Our Contribution towards a Green and Sustainable Future

-DECEMBER 2023-

We are committed and support
decarbonization and climate
goal initiatives.
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Thanks for your attention and do you have any questions?
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