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Fuel Cell Hybrid Vehicle System Component Development

e Coordinator: DaimlerChrysler

e Total budget: 22.7 M€

 EC-Funding: 11.2 M€

e Partners: 25 (14 Industry, 2 SMEs, 4 Institutes, 5 Universities)
e Countries: 8 EC Member States and Switzerland

e Duration: 01.12.2005 — 30.11.2009
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| Improvement of fuel cell system components for market
readiness

| Improvement of electric drive train components (Synergies
FC and ICE-hybrids) for market readiness

| Optimisation of system architecture for low energy
consumption, high performance, high durability and reliability

| Optimisation of energy management

|  Development of low cost components for mass production

Validation of component and system performance on FC

Vehicles
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| Low cost automotive electrical turbochargers for air
supply with high efficiency and high dynamics

Low cost humidifiers with high packaging density
Low cost hydrogen sensors for automotive use
Effective low cost hydrogen supply line

High efficient, high power density drive train

Low cost high power Li-lon batteries

Enhanced FC-drive train efficiency
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Project Management (DC) SP 1000

Requirements (AVL) SP 2000

8§ WP 2100 Definition of system and vehicle requirements(DC)

8 WP 2200 Identification and analysis of synergies with ICE Hybrids (AVL)
8§ WP 2300 Codes, Standards and Safety (Renault)

8§ WP 2400 Training activities (AVL)

FC System SP 3000 Drive Train SP 4000 System Level P 5000
Components Components (PSA)
(DC) (CRF)
8§ WP 3100 Air Supply(DC) * WP 4100 Electric drive w. Vehicle validators:
stepup: Bench Test (CRF) 8§ WP 5100 Full FC Delivery Van
8§ WP 3200 Humidification (DC) (DC)
* WP 4200 Electric drive w.
8§ WP 3300 H2 sensors  (PSA) DC/AC+DC/DC integration (DC) 8 WP 5200
(PSA)
8§ WP 3400 Educt control (CRF) e WP 4300 Battery Systems
(Injectors) (Saft) System integration aspects:
8§ WP 5300 Modular system control
and assessment of FC hybrid
performance (AVL)

H.
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a0 | Final delivery are two different FC-hybrid delivery vans

| The project is carried out in close cooperation of car industry with
supplier industry, supported by institutes and universities

The project focuses on most important FC and electric propulsion
system components

Only these components are developed in the project, all other
components are purchase parts or will be provided by other EU funded
project

The concept of the vehicle architecture and the drive train will be chosen
by considering the application of as much as possible drive train
components in FC-hybrids as well as in ICE hybrids

| Synergies with ICE-hybrids and necessary actions are identified

| For the electric drive train components it is a goal to provide for the use
in FC-hybrid vehicles as well in ICE-hybrid vehicles (hydrogen, gasoline,
diesel and other alternative fuels, like biofuels)
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> Requirements and Standardisation
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FC system component development
FC system integration and test
Start date: Drive train component development
01/12/2005

Drive train system integration and test

Vehicle integration drive train

Vehicle integration FC system

Vehicle implementation and start up

Vehicle/FC-system/component test
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HySYS is related to the SRA major research items
“Hydrogen fuel cell vehicles” and “PEFC system
components”

Development of advanced electrical turbo chargers
for the air supply allows for high dynamic response
and high efficiency at low cost

Development of advanced passive humidifiers for
system simplification (complexity, cost) and avoidance
of liquid water (extended temperature range, reliability)

Hybridisation of the FC drive train by using high
power Li-lon batteries provides even more efficiency
and higher flexibility in operation strategies

High power density electrical drive systems for low
cost mass production
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Comparison project target / SRA target

All components which are developed in
HySYS are identified in the SRA are strategic
key components for a successful and
competitive market introduction of FC-venhicles

The individual targets for these components
are deduced from the FC-power train targets
of the SRA in 2030:

Power Range: 50 — 300 kW

Cost: 60 €/kW

Specific vol./wgt.: 2.5 I/kW; 3 kg/kW
Efficiency: 45 %
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o Contributions of HySYS to Training and Education:
1. Internal training: HySYS partners
2. Specific external training: Supplier industry, incl. SMEs
3. General training and education: students and young
researchers

 Contributions of HySYS to H2 safety, Regulations, Codes
and Standards:
WP 2300 is dedicated on Codes, Standards and Safety
Results of HySafe will be considered in HySYS, common
standards and codes will be developed as far as possible to
allow low cost mass production of common components
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Dissemination & public awareness

e Public Internet platform with information on the potentials of new and
advanced powertrain technologies

* The internet platform will also be used to present results of the project to
the public in a comprehensive manner
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Project interactions with other EU projects

Technology Platform Operation Revi

1. Technical FP6-projects on fuel cell and electric drive train
technology: HOPE, HyTran, HICEPS, StorHy, Pomerol, HySafe

2. Socioeconomic FP6-projects on hydrogen economy: HyWays,
Roads2Hycom, Hylights

3. HySYS is using results of former EU-projects, like the FUERO
cluster
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?=—." Project perspectives:

Technology Platform Operation Review Days, Brussels

It is a goal to use the technical achievements of the project
in future fuel cell and ICE-hybrid vehicles for the mass
market

Improved FC-system and e-drive components could be
mass-produced and delivered by the suppliers to the
automotive industry, providing competitive FC vehicles

The results of HySYS will be one step further towards the
hydrogen economy and also a basis for future European
research activities

The validator vehicles built up in HySYS could be
prototypes for vehicles in future EC demonstration projects

HySYS could be one nucleus for the JTI as strategic
partners are cooperating in the project
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Thank you for your attention
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