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International Partnership for Hydrogen and Fuel Cells
In the Economy (IPHE)

International Partnership

for Hydrogen and Fuel Cells
in the Economy

The International Partnership for Hydrogen and Fuel Cells in the Economy (IPHE)
was established in 2003 as an international institution to accelerate the transition to
a hydrogen economy.
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All IPHE members collectively account for over 85% of global GDP, over 75% of the
global electricity, and more than 65% of global greenhouse gas emissions.
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Hydrogen and Fuel Cell technologies
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The National Innovation Program
Hydrogen and Fuel Cell Technologies (NIP)
2007-2016
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Technology Application
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* subystems * reliability » safety

» systems and products il  approval / certification

Duration: 2007 — 2016 g@lfﬂgﬂggmﬂrmium R | Bundesministerum

Funding:  BMVI 500 Mio. Eurg | “#"eer i e overall budget: 1.4 bn. Euro
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CALLUX Qip

Successful market preparation for residential fuel cells
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Products for residential combined heat and power
supply with fuel cells are available
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Hersteller Buderus Elcore HEXIS Junkers SenerTec SOLIDpower SOLIDpower Vaillant Viessmann
Typ SOFC HT-PEM SOFC SOFC NT-PEM SOFC SOFC SOFC NT-PEM
Modell- Logapower FC10 Elcore 2400 Galileo 1000 N Cerapower FC10 Dachs Innogen EnGen-2500 BlueGEN G6 Vitovalor 300-P
bezeichnung
Leistung 0,7/0,62 kW 0,3/0,7 kW 1.0/1.8kW 0,7/0,62 kW 0,7/0,96 kW 25/2kW 1,5/0,61 kW 0.8/1,5kW 0,75/1 kW
(el/th) (modulierende Anlage)
Thermische | 73-24kW Paketlosungen: 7-21kW 73-2018kW 52-218kW extern, individuell extern, individuell 5.8-27 kW 55-19 kW
Leistung 28-195kW/7,8-33.2kW, wahlbar wahlbar
des Zusatz- oder extern, individuell
b wahlbar
Speich peicher Paketldsungen: 500 I, extern, individuell wahlbar | Warmwasserspeicher Pufferspeicher mit 3001, optional extern, individuell extern, individuell peicher 461,
751, Pufferspeicher 135 | | oder extern, individuell 751, Pufferspeicher 135 | Frischwasserstation wiahlbar wihlbar Trinkwasserspeicher op-
wahlbar 3001 tional auf 300 | erweiter-
bar, Pufferspeicher 170 |
Elektrischer | 45% RN% 35% 45% 37 % (Vollast) 50 % bis zu 60 % 33% 37 %
Wik a
Gesamt- 85 % 104 % 95 % 85 % 90 % 90 % bis zu 85 % 92% 90 %
Abmessun- 1200 x 600 x 1800 600x550x1050 620 x 580 x 1650 1200 x 600 x 1800 Brennstoffzelleneinheit: | 630 x 830 x 1700 600 x 660 x 1100 599 x 693 x 1640 1085 x 595 x 1998
gen in mm 453 x 728 x 1054
(BxTxH) Systemtechnik:
655 x 1065 x 1800
G 304kgin | 115 210 Gesamtsystem 304 kg 115kg 350 ca. 200 150 290
Modulbauweise, in Modulbauweise, max. (Brennstoffzellenmodul) (Brennstoffzellenmodul
max. Modulgewicht Modulgewicht 112kg 125)
112kg (Spitzenlastmodul 165)
Feldtests, ene.field (EU), Kleinserie | ene.field (EU ), Callux (DE), ene field (EU) enefield (EU), Callux (D) | ene field (EU) abgeschlossen Feldtest in Callux (OE), | Januar 2013 Pretest;
Kooperationen, | in Kooperation mit verschiedene Partner Pharos (CH), Kleinserie in Juli 2013 bis Mérz 2014
Demonstra- Energieversorgern aus der Energiewirt- ene.field (EU) ene.field (EU) groRer Feldtest
tionsprojekte schaft und dem Hausbau
Marktein- 2016 2014 Ende 2013 | 2016 2016 2016/2017 erfolgt (2012) 2016/2017 April 2014
fihrung
Kontakt www.buderus.de www.elcore.com www.hexis.com www.junkers.com www.derdachs.de www.solidpower.com www.solidpower.com www.vaillant de www.viessmann.com
e 0 Tel.: +492452 153758 | Tel. +49 2452 153758
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Batteries AND Fuel Cells

- Complementary Technologies for Zero Emission Transportation

FCEVs will play an essential role in decarbonizing transport

Projected economic attractiveness

Weight | Bubble size representing the relative annual [ BEV
energy consumption of this vehicle type in 2013 —

Tons
10,000+ B Bio- and (H,-based)
synthetic fuels

1,000

100

ﬂAIR LIQUIDE |
Cratee Opgen

Average mileage per day/trip
Km

1 Battery-hydrogen hybrid to ensure sufficient power
2 Splitin A- and B-segment LDVs (small cars) and C+-segment LDV's (medium to large cars) based on a 30% market share of A/B-segment cars and a 50% less energy demand

Source: Toyota, Hyundai, Daimler

How hydrogen empowers
the energy transition

ALSTOM  [3) Angiomerican SHole
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Clean Energy Partnership
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Commercialization of Fuel Cell Vehicles has
begun

D HYUNDAI St

DER HYUNDAI ix35
FUEL CELL'

NULL CO,-EMMISSION -
FUR EINE SAUBERE UMWELT

Ab 65450 EUR?

Ab 599 EUR’ finanzieren

ix35 Fuel Cell

CLARITY
FUELCELL
ZERO EMISSIONS. INFINITE POSSIBILITIES.

Corming Wi
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Fuel Cell Buses in Public Transport
Example: Hamburger Hochbahn

11

— U Bamataroentochloge Dr. Klaus Bonhoff | NOW



H2 Mobility

A partnership to make refuelling hydrogen possible throughout Germany

Berlin

October 13, 2015
Shareholder
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The Power of Dreams
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Hydrogen Production based on nip
Renewable Energy Sources K

» Development and demonstration of wind-
hydrogen systems

Gl L * Integration of hydrogen into the energy
B system (mobility-, power-, heat-sector)

* Hydrogen as a fuel in the context of the
federal Mobility and Fuels Strategy

HYDROGENICS
1,5 MW PEM WE Efficiency Achievements (prel.)
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80% reduction of green-house gases
until 2050

- increase of PV- and Wind capacity by a factor of > 4
- 75 GW installed electrolyzer-capacity

modelling the energy system in Germany (power - heat -
transportation); cost-optimized scenario assuming 80% Mobilty ST
green-house-gas reduction until 2050 o

hydrogen, conv.
fuel mix)

] ] ] Storage and Power-to-Gas/Fuel Technologies
Fluctuating Renewable Energies: Solar, Wind

~+-stationary batteries —+ electrolysis —methanization ——power-to-liquid -#-heat storage

® Offshore wind ® Onshore wind = Photovoltaics 900
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The federal Government approved the ,
continuation of the National Innovation Q'D
Program (NIP) 2016-2026 on Sept. 28, 2016

Research and Development Market Activation
technical and cost targets Milestones (volume / economies of scale)
hyd [ hyd f cHP
basic research applied R&D demonstration ¥r;r?§§grt'” en gw;%?ggnggies (residential/industry)

reliable power supply
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cost reduction lead market / lead supplier
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Macro economic benefits / global competitiveness
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intended private investment: 2  billion Euro
| intended public investment: 1.4 billion Euro
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Thank you very much!

Dr. Klaus Bonhoff
Managing Director (Chair)

NOW GmbH

Nationale Organisation Wasserstoff- und Brennstoffzellentechnologie

Fasanenstr.5 — D-10623 Berlin — Germany

Email: klaus.bonhoff@now-gmbh.de
Internet: www.now-gmbh.de
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