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This project has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking under grant agreement
No 735503. This Joint Undertaking receives support from the European Union’s Horizon 2020 research and
innovation programme and Hydrogen Europe and N.ERGHY
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Design and installation of a 6 MW Siemens PEM electrolyser system at
the voestalpine steel plant in Linz, Austria

Two-year demonstration of the electrolyser system, including grid
services by VERBUND and ambitious efficiency target

a Project budget: €18 milli
a Total funding: €12 million from F
d Project duration: 4.5 year
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-4 voestalpine Linz — Site view
Steel Division

Power station
=




® 0@ . . FUEL CELLS AND HYDROGEN
- H2Future - Location selection @ JOINT UNDERTAKING
weorore BG 89 Wasserstoffanlage Nord”

U voestalpine is in charge of
providing the infrastructure

U Location next to power station
ensures availability of

» Electricity

+ Cooling water

* Deionized water

* Nitrogen

* Pressurized air

* Connection to COG-network
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*-o H2Future - Project Timeline
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A new building houses the modern facility
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2 $° |nstallation and Operation of an Electrolysis (@) | fiSismpirro

® @  System at the Steel Production Site in Linz, Austria

H2FUTURE

Key Data

« 6 MW PEM electrolyser

 Start of pilot plant operation in 2019

 Pilot tests and demonstration until
2021
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w2ruture  ---the heart of each Silyzer PEM array
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e H2Future — Recent Milestones @ JOINT UNDERTAKING

H2FUTURE

November 11t 2019: Production of first cubic meters of hydrog’ “
December 51, 2019: Electrolyzer plant on site validated by aut“

March 12t 2020 Start of pilot test phase . .
May 19, 2020 Visit of Austria’s Chancellor Mr Kurz
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Pictures say more than a thousand words
Let's have a look inside
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JOINT UNDERTAKING
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o< = The plant is up and running et
n2ruture  --- and the facility is ready to receive visitors
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e Results of pilot test phase
H2FU.TURE Use case 1: Stress test

Test content / goals

1. Endurance test under frequently changing
loads

2. Determination of the static module properties at
different load points

3. Determination of ramp speeds and other
system properties

Results

v/ Stable operation without significant disturbances,
tested from 1.5 MW to 5.8 MW

v" Dynamic response suitable for all kind of grid
services

v Stack efficiency of up to 83% at rated load

v H, purity ~ 99.8%, O, purity 98.5 — 99.0%

Diagram 1: Random changing loads
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Diagram 2: Determination of static properties
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2 *&* Results of pilot test phase D W

o0 Use Case 2 — Continuous operation
H2FUTURE
Test content / goals AR
= Quantification of
= Reliability and availability of the
system
= Key performance indicators of the
facility o owom eme e mwe owom nam o
Results H

v’ Stable operation at max. load
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o0 Use Case 3 - Grid services
H2FUTURE
Test content / goals
= Experimental validation of the technical o
suitability and responsiveness of the facility ’
= Participation in the power balancing market n
» use of spot market energy price opportunities w0
* Prequalification Process (FCR, aFRR, mFRR) -: b B

*  Special Test for UC3 completed

* Access to balancing/regulating power
markets process established

* Approval in May 2020




o< H2Future Plant operation @ SONTDNDERTANG
il Pilot Test Phase and Demonstration Operation
H2FUTURE
(10%%) kumulierte Werte ww  Commissioning start: Oct 2019 v
§’°‘: 20,4GWh,, 4,5 Mio. m*H, ’ Start of Pilot Test Phase: March 12th, 2020
%' - s i . *¢ + PT1: Stress test &
% | +¢ « PT2: Continuous operation 24/7 vl
=§‘°: zg « PT 3: Grid services V]
§ | E « PT 4: Integration in future low carbon
‘fg" penes | | 1 ' steel plant “
30| = A S S o * PT5: Integration in cutkent steghplant [
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PEM technology is definitely suitable for
rapid load changes and load balancing

Quasi-commercial op
since Oct 15t, 2020
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—> Until Dec 2021
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Contact

Robert Paulnsteiner

VERBUND "
Center Hydrogen S - _J lHT[h;IITI‘;;I’U:EDa:T‘IES

Vienna, Austria

SUSTAINASLE
STEEL PRODUCTION

© VERBUND AG, www.verbund.com



