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MARKETS OWNED in WESTERN AUS

Tourismus

OPERATING A BAKERY &
MEAT PROCESSING PLANT
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Green Energy Center
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V.
CZDEMI Demonstration for Grid

FUNDED BY -Services e
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Nachhaltigkeit und Confederazione Svizzera Green Energy Center

- zunf‘ﬁsTlanterlurg Duration: 2017 to 2023
Tourismus ~ TYPE: Demonstration
CONSORTIUM MEMBERS 'FCH-02-7-2016:
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Demonstration of large-scale rapid-response
electrolysis to provide grid balancing services and
to supply hydrogen markets

E (fen)systems 1h¥%(_)
 OBJECTIVE:

mmewewens | 10 deploy and monitor an improved electrolyzer-
. P . system, configured to attract revenues from grid
o @B ~ :services and leveraging timely power price
C |

~opportunities, in addition to providing hydrogen for
DIADIKASIA AR
~ ‘high value markets.
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= (Call topic: FCH-02-7-2016 Demonstration of large-scale rapid response electrolysis
to provide grid balancing services and to supply hydrogen markets

" Project dates: 01/03/2017 > 31/08/2023

= Stage of implementation 30/01/2020: 30%
= Total project budget: 13 Mio €

=  European Comission: 3 Mio €

=  Swiss Confederation: 1,4 Mio €

= Austrian federal aid program: 1,5 Mio €
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MPREIS H2 - Initiativ

Objectives:

» Availability
» Rapid-response pressurized alkaline electrolysi

» Large scale (3,2 MW single stack) ﬁ***ﬁ/ﬁ

* w

» Production of Green Hydrogen AL
» Integrated Plant Efficiency > 90%

Applications:

s*Industrial process heat 60°C;300°C
‘*Mobility market
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SoA reference
Demo4Grid PAE technical targets vs. state-of-the-art and 2020 KPls

Internat. SOA D4G PAE MAWP FCH-JU Water electrolysis in
PAE specifications technical targets Objectives the EU FCH-JU Study

Base Load PAE Technology Dynamic PAE technology 2020 KPIs
for Chemical Market Grid Balancing/Energy
\ETR G
Efficiency [kWh/Nm?3]

EEECEERE—
Stack ifetime [y I R
System lifetimebyd | %0 | 30

Current densities [A/cm?]
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PROJECT PROGRESS: Site implementation |

Green Energy Center

e '_'.-,4;7 llExpansmn

H2 buffer e // planned)

Demo4Grid




KREDIT
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PROJECT PROGRESS: Site implementation i

Stack & BoP manufacturing

Engineering done Stack operation

25% 50% 75% 25% 50% 75%

FUEL CELLS AND HYDROGEN == Bundesministerium KU oA Schweizerische Eidgenossenschaft
FCH ‘ Confédération suisse

Engineering Plant, H2 buffer, H2/CH4-burner
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PROJECT PROGRESS: Site implementation Il

operation permit
rapid-response engineering Start building

Prequalification (1/2020)

DD D D D

25% 50% 75% 25% 50% 75%

HRS modulars: Qkﬂmum Uprtord 4@@
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Heat recovery @ 60~
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Risiken und Herausforderungen

B

Anlagen-
integration

Schweizerische Eidgenossenschaft
KOMMUNAL _ _
KBEDIC consuLTING Confédération suisse

Confederazione Svizzera
Confederaziun svizra

Thermische Verbra
Elektrolyse synchroni
Schnittstellen zu bestehe€
Produktion: H2, Warme 60°
Thermische Puffer
Dualfuel-Brenner — Prozesswarme
270°

Tankstelle

Standort-
entwicklung

« Raumliche Nahe von Elektrolyse
und Produktionsbetrieb
notwendig

 Vorurteile zu H2 in der
Gesellschaft

e Standortverhandlungen mit
Grundeigentimern

Compliance
Genehmigungen

« Rechtliche Rahmenbedingungen 8111
EIWOG

« Tankstelle Diesel/H2

« Fullstelle: DAG als erste Quelle fur
grianen Wasserstoff flir andere
Anwendungen

&

Kritisch fur H2-Endanwender
(Flottenbetreiber)

Redesign
Inbetriebnahme/Wartung/Membrantausc
h

Design 100% redundant (Seveso lll)
PtG-Funktionalitat vs. Full-load-hours

Behorden

enken

nge des Standortes

2008/1/EC (IPPC Directive)

ve 2012/18/EU (Seveso Il Directive)

10
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EXPLOITATION PLAN/EXPECTED IMPACT

Dantiyct

Green Hydrogen Economy

ngen

* FCH2JU Project HyFIVE

* FCH2JU Project Demo4Grid
 WIVA Project HyTruck

* WIVA Project HyTrain

* FFG Project HySnowGroomer

* WIVA Project HyWest Green H2 Region
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Wasserstoff und Mobilitat

Warum sind Brennstoffzelle-Nutzfahrzeuge ein Schlissel fir die Entwicklung eines H2-Okosystemes?

MPREIS fuel costs developement in substitution scenario "Diesel- to FC-trucks 2020 to 2027"
Sensitivity analysis of price difference electricity vs. diesel

2.500.000
Elektrolysestrom aktuell bis Ende 2020:

2.000.000 Netzentgeltbefreiung §111 (3) EIWOG
z Dieselpreis direkt und indirekt (CO2)
5 1.500.000
E _ Andere Lander....Roadpricing Schweiz
= 1.000.000
<
E 500.000
=
E 0

2022 2023 2024 2024 2025 2025 2026 2027

2020(3) 1 2021050 1 4 (15) (20) (25) (30) (35) (40) (42)
— Djese| 1,35 €fLiter 2.162.249  2.102.540 1.953.267 1.803994 1.654.721 1505448 1.356.175 1.206.902 1.057.629 997920
= Diesel 1,25 €/Liter 2.012913 1960862 1.830.735 1.700608 1570480 1440353 1.310.226 1.180.098 1.049971 997920
= Diesel 1,16 €/Liter 1.863.577  1.819.185 1.708.203  1597.221 1.486.240 1375258 1.264.27/6 1.153.294 1.042.313 997920
Diesel 1 €f|_i'tEr' 1.615.680 1.584.000  1.504.800 1425600 1.346.400 1.267.200 1.188.000 1.108.800 1.029.600 997.920
— Diesel 0,88 €/Liter 1.415.570  1.394.152 1.340.607  1.287.062 1.233517 1.1/799/73 1.126.428 1.0/72.883 1.019.338 99/920
—— Diesel 0,77 €/Liter 1.266.234  1.252.475  1.218.075  1.183.676 1.149.277 1.114.878 1.080.4/8 1.046.079 1.011.680 997920
— Dicsel 0,66 €f|_iter 1.116.899  1.110.797 1.095.543  1.080.290 1.065.036 1.049.782 1.034529 1.019.275 1.004.021 997920

N U Diesel-LKW, 1 €fLiter 1.663.200  1.663.200 1.663.200 1.663.200 1.663.200 1.663.200 1.663.200 1.663.200 1.663.200 1.663.200




