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REVIEW ON FUEL CELL DEVELOPMENT
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WHAT IS DIFFERENT NOW? -

Technology Maturity: Lifetime of MEA, Availability of Electrical Powertrain
reduced Pt-content, reduced weight / Architectures:
packaging, ...

Power Electronics
High Voltage
Li-lon Battery

er Electronics

Electric A/C
compressor

Crankshaft mounted
Integrated Starter
Generator

Hyundai
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WHAT IS (STILL) MISSING? o

Storage:
FC Efficiency:40 — 60 % * Low energy / volume &
Toin: 40— 80deg C energy / weight ratio

+ High pressure

Coolant system

+ ~2times higher coolant need
than ICE
* Low delta temperature
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WHAT IS (STILL) MISSING?

ource: Woikoski

Direc? Hydrogen Production from Renewabhles
— Longer term (without electricity) -
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Source: Own Research Geo—
Source:
http://www.hydrogenambassadors.com/background/imag
es/state_of_art_hydrogen_production.pdf
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FURTHER NEED FOR R&D @

Fuel Cell Stack:

« is a supplier part (until a certain product volume is reached), with possiblity for
world wide sourcing

« Adaption to automotive targets and requirements

« Further improvements on power density, efficiency, cost & durability to compete
with ICE’s and BEV's

« Industrialisation: manufacturing processes and quality assurance for stack
components and assembly to enable large scale production and smooth ramp up
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FURTHER NEED FOR R&D @

Fuel Cell Integration:

« Definition of targets & requirements for automotive application — no standards developed yet
« Development of system design guidelines and requirements
« Balance battery size vs. stack power vs. el power vs. H2-range

« Improvement of system efficiency: heat recovery, operation strategies, reduced electrical
losses, ...

« Cost reduction on electrical components (DCDC-converter)
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FURTHER NEED FOR R&D

Hydrogen Storage:
« Packaging solutions for smaller platforms
« Crash/ Safety

« New technologies to reduce volume space (cryogenic, MOF, ...)

 (Cost reduction




FURTHER NEED FOR R&D @

Hydrogen Production & Supply:

* Roll-Out plan for H2-stations

« Development of Supply solutions: power to gas, grid interaction, on site
electrolysis

» Distribution solutions




JAPANESE H2 R&D PROGRAMME 2016

Installation Fuel Cell

Focus on implementation from the present

H?2 Power Plant/

Mass Supply Chain

Realization in the late 2020s

Hydrogen

Realization in 2040s

Promote the accelerated
introduction of ENE-FARMS.
Promote lower cost through
mass production.

Dissemination of stationary FCs Dissemination of FCVs Building a H2 supply chain
Subsidies for Residential FCs Subsidies for HRSs Demonstrations for a global H2 supply chain
[TPY9.5 billion] [JPY 6.2 billion] [JPY 2.8 billion]

Support the building of HRSs.
Partially subsidize activities for,
creating new demand, etc.

Demonstrate how hydrogen can be produced
from untapped overseas energy resources (by-
product hydrogen. brown coal, etc.), transported
in the form of liquefied hydrogen or organic
hydride, and used to generate power.
Implementation of system measures regarding
surplus renewable energy and P2G field tests on

[JPY 3.7 billion]

Conduct R&D to enhance

performance and lower -

costs of FCs, and

Large-CHP
FCs

demonstrate commercial
applications of FCs.

't?‘f:’:-k""ENE ‘FARM Support for FCVs
[Included in USS 125 million PR
R&D of EC. efc. /TPY 15 billion] e
R&D of FCs R&D of HRSs Construction of a H2 energy

network

R&D of H2 production, transport and
storage

[JPY 4.15 billion]

Develop technologies to lower

costs of HRSs, enhance safety

and security and collect data so
as to review regulations

Construction of a H2 energy
network
[Included in JPY 4.5 billion]

Build a network that effectively
connects multiple hydrogen application:
in the region.

R&D for producing, transporting and
storing H2 derived from renewable

energy
EJPY 1.55 billion]

Develop technologies of high efficiency water
electrolysis units, tanks for storing liquefied
hydrogen, etc. with the use of renewable energy
sources in mind

Source:

Y. Maehiro: NEW ERA OF A HYDROGEN
ENERGY SOCIETY

World of Energy solutions 2016, Stuttgart
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INTERNATIONAL COOPERATION!

[©] Energiforsk

FFI: uk : erathgn sk | I @t & TRAUERS =
orskning oc!
Innovation B & @scaun vorvo

I k-7t

i
HySA/Systems

Hydrogen South Africa
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