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The Intellicon Concept.

The Intellicon Project was based on the concept of replacing the need for on-board vehicular traction battery energy storage having a fuel cell power plant by a super-capacitor. The essential concept is that the fuel cell system provides continuous average power via a unidirectional DC/DC converter provides a regulated DC rail for system stability and on-board energy storage and immediate power demand are provided by a super-capacitor.  The super-capacitor acting as a solid-state flywheel used to store cache energy for vehicle acceleration, braking and similar short-term energy flows.  

The strategic advantages over current state-of-the-art are identified to be: 

· Potential reduction in unit capital cost of hybrid power trains.

· Significant reduction in the maintenance profile of fuel cell hybrid power trains by replacing batteries with long-life and maintenance free super-capacitors.

· Isolation of the fuel cell output from the main DC bus and traction system, thereby isolating energy source from the highly variable load and creating opportunities for greater flexibility in the choice of fuel cell options and independent optimisation of both fuel cell operation and the traction system.  Energy source voltage is totally independent of the DC rail
· General overall improvement in operational safety and reliability of fuel cell systems. The system provides for protection of the fuel cell from adverse operational conditions by making the DC/DC converter “intelligent”. This feature was developed during the Project and continues. Including provision of contaminant warning/protection, hydrogen/air pressure, earth leakage, short-circuit, adverse temperature, super-capacitor condition etc.

· Overall reduction of the weight overhead of fuel cell hybrid systems.  Achieved by using high energy density DC/DC converter technology and super-capacitor which have a higher specific energy and power density than that of an equivalent advanced battery system by careful topology, packaging and thermal management.
· Improves vehicle performance due to optimised power train without compromising energy source
· The production units of the DC/DC converter will be of modular construction whereby various power handling modules and drivers can each be supplied by the same logic board.

· High efficiency of over 94% with Proactive energy management and CANbus communications

· The system has been shown to be eminently applicable for plug-in hybrid both thermal engine and fuel cell and battery systems (where the battery is the energy source)

· Regulatory and homologation compliance.
There is however, another key benefit from this novel concept namely that the system architecture together with the novel control algorithms are anticipated to extend the operational life of fuel cells by 100 percent or more because the fuel cell is operating over a narrow bandwidth and not subject to highly variable loads.  This is also true of battery only systems where the onboard battery source is not subject to dramatic charge and discharge cycling.

The same fundamentals also apply to the application of thermal engine hybrid power trains because by optimum narrow band use gives rise to improving engine consumption i.e reducing carbon emissions for a given drive cycle over current state-of-the-art.

The Project Participants

The Project partners are all pan-European based small to medium enterprises, SME’s seeking to retain their respective interest in zero and ultra emission transport.  All realised the imperative and opportunities presented by a change to the hydrogen economy. Furthermore, their long-term competitive position depends upon their ability to embrace the resultant engineering challenges, technologies and topologies resulting from the introduction of hydrogen fuel cells. The Project is anticipated to give rise to European based product manufacture and leading-edge knowledge in system engineering integration and know-how.

HILTech Developments Limited is a UK based private research and development, consultancy and engineering services. HILTech has a quiet growing global reputation for leading-edge research and system integrator.  HILTech was the principle sponsor and co-ordinator of the Project.  The company’s team of engineers and consultants are entirely engaged in electric and hybrid power train engineering and research.  The Company intends to broaden its focus to a range of stationary and distributed power systems and is also involved in novel active carbon hydrogen storage.

The developed product will be marketed through a new HILTech sister enterprise.

Sloan Electronics Limited, SLE, enjoys a twenty-year plus association with the materials handing industry, manufacturing to ISO 9000 both in-house designed proprietary electronic hardware and as a contractor to third parties.  The Project will give SLE exclusive sub-contract manufacturing rights for the electronic assemblies for the DC/DC converter.

IRD Fuel Cells A/S is Danish based devoted to the development and production of PEM and Direct Methanol fuel cell materials, fuel cells and fuel cell systems it operates internationally through its own organization and daughter companies, associates and licensees.  Its role in the Project is the critical provision of relevant fuel cell expertise.  IRD will assist in total system integration, fuel storage and supply system, safety and control and will supply demonstration hardware. IRD will enjoy ongoing access to future product development enhancing its position as a fuel cell supplier / system integrator including potential stationary applications.

Trans Electric bv is based in the Netherlands and is a designer of Personal Rapid Transport, PRT, systems. Trans Electric will enjoy access to commercially available developed hardware and ongoing access to future product development enhancing its position as a PRT system engineer and integrator. Trans Electric’s role will be to ensure PRT system compatibility in an embryonic market.

Ransomes Jacobsen are a subsidiary of the Textron Group which includes Cushman and Ezgo with operations in the UK and France and are the world’s largest electric vehicle manufacturer. Subject to a successful outcome, they are anticipated to become a major customer. 

Maxwell Technologies are a large company and the world’s largest manufacturer of industrial sized super-capacitors with a Swiss operation. Subject to a successful outcome, they are anticipated to become a major supplier of super-capacitor devices. 

The University of Manchester is one of the UK’s leading research universities with very strong power electronics capability. The University was chosen because of the appointment of Prof. Andrew Forsyth one of the UK’s leading experts in DC/DC converter technology.

Verification and testing was undertaken by the Vrije Universiteit Brussel which has extensive experience in electric and hybrid vehicle system testing and electric vehicle knowledge and expertise, 

Impact

The Project represents a paradigm shift in hybrid power train architecture for the advantages listed. Although it was originally envisaged for materials handling, airport vehicles, small industrial vehicles and neighbourhood road vehicles the concept is anticipated to find advantage in larger systems light rail for example. 

The Project is a 1MEuro Project funded with the help of the Framework 6 CRAFT Program Reference CRAFT 512271

Dissemination Overview 
	Dates 
	Type


	Type of audience
	Countries addressed
	Size of audience
	Partner responsible / involved

	Oct 2007
	Press release
	General public
	global (web)
	very large
	HILTech

	May 2007
	Press release technical media
	Technical 
	EU / US
	large
	HILTech

	Sept 2007
	IEEE Vehicular Power and Propulsion Conference Texas USA 
	Research 
	US
	~200
	MAN

	Aug 2007
	Conference PEMD Dublin
	Research 
	EU
	~200
	MAN

	June 2007
	EET-2007 Ele-Drive Conference Brussels, Belgium, 
	Research 
	EU
	~200
	VUB

	May 2007
	ISIE 2007 Conference Vigo
	Research 
	EU
	~ 200
	VUB

	July 2007
	Paper P
	Technical
	EU
	~200
	MAN

	Feb 2005
	Project web-site www.intellicon.info
	General Public
	global (web)
	large
	HILTech

	various
	Direct mailing
	Commercial
	EU / US
	~ 150
	HILTech / SLE

	various
	Direct e-mailing
	Commercial
	global
	300 plus
	HILTech


Dissemination began with a Project website active from Feb 2005 however no other publicity was allowed until circa 18 months that until we were certain that we have a viable Project.   From then circa May 2007 the University of Manchester and VUB were allowed to publish as they thought fit. A technical press release to the media was published. Papers were presented by both VUB and Manchester at Conferences as noted above.  Audience numbers are approximate.  

Note the results have resulted in potential major commercial Projects with Textron US, Raymond US materials handling (Toyota Group) Airbus Industrie, Proton Motor fuel cells and Linde materials handling.

end.

