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Proposals for tests and other activities as basis for an updated DoW for the next period of time for the HySafe network 

Biennial Report on Hydrogen Safety

	Workpackage number 
	1
	Start date or starting event:
	Month 1

	Activity Type
	Other specific activities

	Participant ID
	AL
	BAM
	BMW
	BRE
	CEA
	DNV
	Fh-ICT

	Person-months per

participant
	1
	1
	0.5
	1
	2
	2
	2

	Participant ID
	FZJ
	FZK
	GexCon
	HSE-HSL
	INASMET
	INERIS
	IST

	Person-months per

participant
	1
	4
	2
	2
	1
	5
	0.5

	Participant ID
	JRC
	NCSRD
	NH
	Risoe
	TNO
	UC
	UNIPI

	Person-months per

participant
	2
	2
	1
	2
	1
	1
	1

	Participant ID
	UPM
	UU
	Volvo
	WUT
	
	
	

	Person-months per

participant
	2
	2
	0.5
	1
	
	
	


	Objectives 

· Within each thematic heading of the report, provide information in relation with other work packages on existing knowledge and gaps in hydrogen safety,

· Within each thematic heading of the report, provide information about results from Hysafe JPA as well as any new references we know about outside the consortium,

· Publish under the appropriate heading proceedings of the ICHS,

· Make a list of people this report will be sent to,

· Publish the first report,

· Initiate, in collaboration with WP15 (e-academy) the set up of the Handbook of Hydrogen safety,

· Collect, in collaboration with WP15, references available on hydrogen safety.


	Description of work
Partner INERIS.will lead this activity.

Based on the thematic structure proposed within the first activity period, WP leaders will be requested to report briefly on state of the art knowledge in the field their group focus on. 

This introducing information will be completed by proceedings from the ICHS as well as from recent references published on the subject.  

As a matter of fact this report aims to inform about latest results on hydrogen safety as widely as possible.

This report will be of a different nature than the so called “hydrogen safety handbook” even though the overall structure is likely to be similar. The handbook will rather be a tool for designers, safety engineers, public authorities, rescue services,… to help them understand and take into account hydrogen related hazards. This handbook, that is supposed to integrate hydrogen safety knowledge distributed within the network, will provide up to date and complete information on technical subjects.

Information published in the report will be the main source to update the handbook.

Regarding the overall organisation, once the final structure will be agreed on, responsible persons will be identified for each thematic area. This person will be in charge of both:

· proposing content for the Biennial report on hydrogen safety,

· as well as proposing content for the Hydrogen Handbook.

INERIS will be in charge of:

· pulling together the information,

· ensuring information presentation homogeneity,

· checking for potential discrepancies,

· Editing documents.

Both the report and the handbook will be presented to the coordination committee as well as to the advisory council before release.

Whereas the first report will be produced within the course of the JPA, the handbook is expected to be released at a latter stage knowing the amount of work required to write its content.

Sub-task 1.1. Provide current knowledge and gaps in methodologies for hydrogen release mixing and distribution

Lead: NCSRD. Partners: CEA, INERIS, UNIPI, HSE/HSL, GexCon, FZK, UPM, DNV, NH, FZJ, UU, BRE

Sub-task 1.2. Provide current knowledge and gaps in methodologies for hydrogen ignition and jet fires

Lead: HSE/HSL. Partners: BRE, INERIS, IST,  

Sub-task 1.3. Provide current knowledge and gaps in methodologies for explosion hazard evaluation

Lead: FZK. Partners: Fh-ICT, GexCon, HSE/HSL, IST, NH, TNO, UC, UNIPI, UU, WUT, INERIS

Sub-task 1.4. Provide information about available mitigation techniques.

Lead: GexCon. Partners: CEA, DNV, FZJ, FZK, HSE/HSL, Fh-ICT, INERIS, NH, TNO, UPM, UU

Sub-task 1.5. Review of current status and problems in risk assessment methodologies

Lead: DNV. Partners: JRC, Risø, NH, CEA

Sub-task 1.6. Establish liaison with ICHS to find ways to merge proceedings of the conference and the report

Partners: INERIS, UU, UNIPI

Sub-task 1.7. Agree on a structure for the Hydrogen handbook and initiate contributions from partners.

Work will mainly consist in identifying responsible persons for thematic area as well as to initiate references collection that are useful for the report content.

Partners: INERIS, UU

Sub-task 1.6. Consolidation of the input from Sub-tasks 1.1 – 1.6 and inputs from other work packages. Edition of the first report on hydrogen safety.

Lead: INERIS. Partners: sub-task leaders and WP leaders. 


	Deliverables 

D29. Report on Hydrogen Safety. Revision 1 (Month 17)

DXX. Draft Hydrogen Handbbok (Month 24)


	Milestones and results
Report structure and content to be ready by the time the ICHS will take place

Report on Hydrogen Safety. Revision 1 (Month 17)


	Proposal made by WP no:
	WP 2 DRAFT V4

	Proposing participant id
	BAM
	CEA
	Fh-ICT
	FZJ
	FZK
	GexCon
	HSL

	Person-months needed for task
	0.3
	0.3
	0.3
	1.5
	0.5
	0.3
	0.3

	Proposing participant id
	INASMET
	INERIS
	JRC
	TNO
	UNIPI
	WUT
	

	Person-months needed for task
	0.3
	0.3
	0.3
	0.3
	0.3
	0.3
	


	Task (/Project) title
	Integration of Experimental Facilities, month 13-30

	Application addressed
	All

	Objectives for task

· Prepare the progression into a set of complementary specialised research facilities.

· Identify the best expertise of the partners and enable the advancement of excellence.

· Enable the network to commonly design and perform experiments.


	Description of work

In the first period of the project a compilation of the experimental facilities was provided to serve as a starting point for further activities. The document contains the descriptions of 78 facilities taking into account information on particular features and measurement capabilities in order to identify specific expertise as well as aspects concerning possible integration activities.

In order to reach the overall goal of integration important work in this period will focus on the classification of the experimental facilities and on the identification of the best expertise of the partners. Important input is expected from those activities that need experimental data for performing their tasks. Main emphasis will be placed on those tasks identified in the PIRT exercise (WP 4).

Additional work will be devoted to ensuring a common quality standard. A series of workshops is planned thematically focused on important topics identified by the partners.

Sub-task 2.1. “Website presentation”

The descriptions of the experimental facilities will be presented on the HySafe website. Contact persons will be provided as well as references and additional video material. Summarising charts characterising the facilities “positioning”, meaning domain of applicability compared to the other facilities, will give an immediate overview.

Sub-task 2.2. “Compilation of instrumentation”

During the first project period it became obvious that besides the experimental facilities there should also be a focus on the instrumentation. Especially in order to prepare jointly performed experiments including facilities and instrumentation of different partners a compilation of instrumentation will be provided.

Sub-task 2.3. “Facilities classification”

A classification of facilities will be performed in order to develop a clear profile of the HySafe facilities. The best expertise of the partners will be identified and ideas for advancement of excellence will be developed.

Sub-task 2.4. “Quality assurance”

In order to achieve a common level of quality of the experimental results a common standard for performing measurements will be established. As a first step, a workshop on experiments and instrumentation will be organised. The workshop will thematically be focused on a specific task in connection with findings from the PIRT exercise and other relevant input from HySafe WPs.

Lead: FZJ. Partners: BAM, CEA, Fh-ICT, FZK, GexCon, HSL, INASMET, INERIS, JRC, TNO, UNIPI, WUT.


	Milestones and expected result 

Workshop on experiments and instrumentation, month 18

Document on facilities classification, month 22


	Deliverables 

DXX. Website presentation, month 15

DXX. Compilation of instrumentation, month 18

DXX. Report on facilities classification, month 22

DXX. Working document on best practice, month 30


	Proposal made by WP no:
	3

	Proposing Participant ID
	BRE
	CEA
	DNV
	Fh-ICT
	FZJ
	FZK
	GexCon
	HSE/HSL

	Person-months needed for task
	1
	2
	1.5
	1
	0.8
	2
	2.5

+0.5
	1

	Proposing Participant ID
	INERIS
	IST
	JRC
	NCSRD
	NH
	TNO
	UC
	UPM

	Person-months needed for task
	1
	1
	1.5
	1
	1
	2.5
	1.5
	4.5

	Proposing Participant ID
	UU
	WUT
	
	
	
	
	
	

	Person-months needed for task
	2.5
	1
	
	
	
	
	
	


	Task (/Project) Title:           Standard Benchmark Exercise Problems (SBEPs)

	Application addressed:        All


	Objectives for task

· Establishing a framework for validation of codes and models for simulation of problems relevant to hydrogen safety.

· Identification of the main priority areas for filling gaps in knowledge and for the further development of codes.


	Description of work
The main activity in this WP is comparing and analysing code simulations done by partners in order to reproduce experimental data proposed by the Consortium, so that the performance of the codes can be analysed and directions towards further development can be identified. It is conceived as a continuous activity, in which the main simulation tools are tested. On the other hand, the compilation of SBEPs specifications will constitute an essential reference for the future testing and validation of models.

Different codes and models (Appendix A) are being assessed by the partners involved. These tools cover the different approaches used for each phenomenon, i.e. integral, CFD (1D to 3D), in-house, commercial both specific and multi-purpose. Benchmarking exercises should therefore benefit from the complementarities arising from the variety of codes, models, approaches, user experience and points of view from industry and research agents. Quality and suitability of codes, models and user practices will be identified by comparative assessments of code results, which constitute the essentials of the SBEPs. Directives towards further development and recommendation for optimal tools and user best practises for phenomena and approaches will be provided.

During the first 12 month period, relevant cases for SBEPs were selected, first by a review through WP7 and later on through WP3.1 itself. An extensive review of the experimental database for relevant phenomena has been made available through WPs 8, 9, 10 and 11. These contributions have been prioritised through WP7 (Mapping Priorities and Assessment), SubTask 7.1 with the suggestion of a first set of two relevant cases for SBEPs:

· One in the areas of hydrogen release, mixing and distribution (SBEP-V1: Russian 2-Subsonic release of hydrogen into 20 m3 closed vessel within 60 seconds with consequent mixing and distribution during time up to 250 minutes).

· One in the field of hydrogen fires/explosions (SBEP-V2: Fh-ICT Balloon Test-Deflagration of large-scale stoichiometric hydrogen-air mixture in open atmosphere 20 m diameter hemisphere). 

Specifications of the tests selected were distributed and proposed to partners. Results of the simulations undertaken by participants have been delivered in month 12, and compiled in deliverables D19 and D20. Finally, a compilation of the results together with an integrated critical analysis and conclusions will be included in deliverable D23, month 15. 

Additionally, more experiments were included in the list of potential SBEPs. Because of the large variety of phenomenological aspects to be analysed and the different interests and experience from partners, a second group of so-called “extended SBEPs” (E-SBEPs) has been proposed additionally, under the following two conditions:

– Partners could extend their contribution in a voluntary way on their own expenses.

– A critical mass (minimum of five partners) should be gathered for effective integration.

The two E-SBEPs which are being calculated are: E-SBEP-V1La, NASA-6, large scale LH2 spills experiments; and E-SBEP-V1Ga, INERIS-1, large scale high momentum GH2 jets. The results of these two E-SBEPs will be gathered and analysed in the period between months 15-18, by one of the partners participating in them, who will take the lead of the exercise.

For the period between months 19-30, it is planned to repeat the previous procedure, but focused onto the new priorities identified by the Consortium. Namely, new Subtasks have been added, devoted to:

· Mitigation strategies.

· InsHYde Project – Internal project on the use of hydrogen systems in confined spaces: hazard control for small/medium leaks.

· HYTUNNEL Project - Internal project on Tunnel Safety.

Review of new SBEP proposals will be performed in the main areas identified, with the possibility of including those tests not initially considered as SBEPs during the first period or others supplied from the internal projects. Prioritisation of tasks, formerly performed in WP7.1, will be done in WP3.1 to preclude overlapping.

The work package is therefore split into 6 separated subtasks, each one leaded by a partner.

Sub-task 3.1. Specifications of sets for SBEPs.

Lead: UPM. Partners: WP Leaders in the Co-Ordination Committee.
SubTask 3.2. SBEP on Hydrogen Release, Mixing and Distribution. Linked to internal project InsHYde. Calculations and Analysis.

Lead: CEA / NCSRD. Partners: Open participation.

Sub-Task 3.3. SBEP on Hydrogen Fires or Explosions. Calculations and Analysis (linked to DDTHY internal project).

Lead: WUT. Partners: Open participation.

SubTask 3.4. SBEPs involving CFD simulations of vehicle (car & commercial vehicle) accident scenarios using conventional and CG2/LH2 fuel in tunnels (linked to HYTUNNEL internal project)
Lead: BRE. Partners: Open participation.

Sub-Task 3.5. SBEP on Hydrogen Mitigation.

Lead: GexCon. Partners: Open participation.

Sub-Task 3.6. Comparison and assessment of data, compilation of results. Analysis of the performance of specialised codes and their areas of applicability.

Lead: UPM. Partners: WP Leaders in the Co-Ordination Committee.




	Milestones and expected results

· Delivery of results of the first two SBEP simulations by partners with their different codes: month 12.

· WP meeting for partners’ discussion of results and preparation of the 1st Status Compilation Report: month 13.

· 1st Status Compilation report and input on code validation and applicability to HySafe BRHS (WP1), CFDC (WP6) and other activities: month 15.

· E-SBEPs: delivery of results by partners participating in them: month 14; analysis report, month 16. 

· WP Meeting (linked to a network Coordination Meeting) for selecting and prioritising new SBEPs associated to internal projects or other (subtasks 3.2, 3.3, 3.4 and 3.5): month 16.

· SBEPs specifications for the 2nd period: month 18.

· Delivery of results of 2nd period SBEPs simulations by partners with their different codes, month 21.

· WP meeting for partners’ discussion of results and preparation of the 2nd Status Compilation Report: month 22.

· 2nd Status Compilation report on code validation and applicability; inputs to HySafe BRHS (WP1) and CFDC (WP6): month 24.

· SBEPs specifications for the 3rd period: month 25.

· Delivery of results of 3rd period SBEPs simulations by partners with their different codes, month 28.

· WP meeting for partners’ discussion of results and preparation of the 3rd Status Compilation Report: month 29.

· 3rd Status Compilation report on code validation and applicability: month 31.




	Deliverables 

D19. Compilation report on SBEP-V1 on Hydrogen Mixing and Distribution (WP3.2), month 12

D20. Compilation report on SBEP-V2 on Hydrogen Fires or Explosion (WP3.3), month 12

D23. First Status compilation report on code validation and applicability based on the results of SBEP-V1 and V2 (WP3.6), month 15

DXX. Specifications of the set of SBEPs for the 2nd period (WP3.1 + WP3.2, WP3.3, WP3.4 & WP3.5), month 18

DYY. Compilation report on SBEPs results of the 2nd period, month 22

DZZ. Second Status compilation report on code validation and applicability based on the results of SBEPs, month 24

DXXx. Specifications of the set of SBEPs for the 3rd period (WP3.1 + WP3.2, WP3.3, WP3.4 & WP3.5), month 25

DYYy. Compilation report on SBEPs results of the 3rd period, month 29

DZZz. Third Status compilation report on code validation and applicability based on the results of SBEPs, month 31.




	Proposal made by WP no:
	WP 4     DRAFT

	Proposing participant id
	CEA
	AL
	DNV
	FZK
	Fh-ICT
	FZJ
	GexCon

	Person-months needed for task
	4
	0,7
	4
	0,7
	0,7
	0,7
	0,7

	Proposing participant id
	HSE/HSL
	INASMET
	INERIS
	JRC
	NCSRD
	NH
	Risø

	Person-months needed for task
	0,7
	0,7
	0,7
	0,7
	0,7
	0,7
	0,7

	Proposing participant id
	TNO
	UNIPI
	UPM
	UU
	Volvo
	WUT
	STREP partners 

	Person-months needed for task
	0,7
	0,7
	0,7
	0,7
	0,7
	0,7
	


	Task (/Project) title
	Scenario and Phenomena Ranking, month 19-26

	Application addressed
	All

	Objectives for task

· Develop a single integrating approach for identification and prioritisation of phenomena / scenario hazards based on different methodologies such as PIRT (Phenomena Identification and Ranking Table), HAZID, etc to provide input to vertical activities V1, V2, V3 and V4.

· Facilitate a closer cooperation, understanding and harmonisation of approaches between risk assessment specialist groups in HYSAFE and other projects where H2 safety issues are addressed. All HYSAFE partners should contribute to the WP4 exercises.

· Provide input to the BRHS.


	Description of work

In the first 12 months of the project, a PIRT (Phenomena Identification and Ranking Table) exercise was initiated covering all the H2 applications. An exhaustive but still incomplete list of events and phenomena was established. At the end of the first step (December 2004), a list of accidental events will have been selected on the basis of their importance for safety (severe consequences). The second step of the exercise will be to identify the physical phenomena underlying these events and to select those for which the current state-of-the-art and understanding is not sufficient to model the accidental event and its consequences, and to enable the development of mitigation means to decrease the risk. Also planned is the application of risk assessment methodologies to a selected accidental event, and a step-by-step phenomena ranking methodology developed by UU, and to compare with the results of the PIRT exercise, the overall objective being to develop a common approach to scenario and phenomena ranking.

Sub-task 4.1. Finalisation of the current PIRT exercise.

The current PIRT exercise will be continued until June 2005 (Deliverable D24), with the ranking of the physical phenomena based on the current state of knowledge. There will be therefore a strong link with WP8, WP9 and WP10.

Sub-task 4.2. Update of the PIRT with new input.

The PIRT will be continuously updated with new input (needs, knowledge of accidental events) coming from industry (including outside the HYSAFE consortium), regulatory bodies (requirements on safety events, mitigation needs) and research (progress in knowledge and modelling capabilities). A link is envisaged with the HYAPPROVAL STREP (Safety Work Package), concerning the scenarios and phenomena associated with H2 refuelling station concepts. Generally, a link with future projects is to be established in order to determine the specific needs related to modelling, prevention and mitigation. 

Sub-task 4.3. Focus on prevention and mitigation.

During the PIRT exercise, accidental events and underlying phenomena have been identified. Possible means to reduce the risks (prevention means which reduce the occurrence of the accident and mitigation means, which reduce the consequences) will also have been identified, though not taken into account in the ranking. The objective of this sub-task is to precisely evaluate the impact of prevention and mitigation means on the level of safety, and also to establish how well the phenomena associated with the prevention or the mitigation are understood and modelled. A strong link with WP11 is therefore also anticipated. A workshop will be organised to discuss these issues.

Lead: CEA. Partners: AL, DNV, FZK, Fh-ICT, FZJ, GexCon, HSE/HSL, INASMET, INERIS, JRC, NCSRD, NH, Risø, TNO, UNIPI, UU, Volvo, WUT, others.


	Milestones and expected result 

· Workshop on prevention, mitigation and their impact on the ranking of the events (level of risk) and phenomena (degree of knowledge)

· Link with other projects (eg. HYAPPROVAL, other future STREPs, ...)



	Proposal made by WP no:
	5
	
	
	
	
	

	Proposing participant id
	JRC
	DNV
	HySafe Partners
	
	
	

	Person-months needed for task
	6+4*
	6
	2
	
	
	


*) 4 man-months allocated for the actual IT-development
	Task (/Project) title


	Hydrogen Incident Accident Database (HIAD) - Development, Testing and Trial Operation

	Application addresssed
	NA

	Objectives for task

· Development of a fully operable web-based HIAD database application, based on the basic specification developed during the 1st 18 months period (JRC) and full testing (DNV). 

· Populating this database with relevant past events1 from own or other qualified data sources (all WP partners other than JRC, DNV), quality assurance of all data entries (DNV, JRC). 

1): During the 3rd 18 months period, the database should then get populated with new events on a continuous basis.  


	Description of work 

Due to its experience with development of similar types of EU level incident/accident databases in the past, it is proposed that JRC will perform the actual HIAD software development. Throughout all development phases, DNV will perform the software testing and trials. All HySafe partners are invited to become WP members in order to contribute to the populating of HIAD with relevant past events from their own or from other qualified data sources. The person-months necessary for the effort to insert these event records in HIAD shall be defined by the interested WP partners who will be identified in the budget for this task. Actively contributing to the database with event records and inserting them qualifies a HySafe partner to become eligible to full access to its contents. 


	Milestones and expected result 
· Fully operable and tested web-based HIAD application (JRC, DNV)  (month 18)

· HIAD populated by contributions from each WP partner (except JRC, DNV)  (month 18) 

· HIAD data contents quality-assured (DNV, JRC) (month 18)

	Deliverables 

· Web-based HIAD database application on JRC server with direct link from JRC website to general HySafe website

· Obtain relevant documentation for the operation of HIAD, like user manual, guidelines for data entry, code manual, etc. If this documentation is not provided, the aspect of consistent coding may be lost and improper use and erroneous analysis results may occur.

· Quality-assured contents of HIAD database


Principal CFD Exercises and Guidelines

	Workpackage number 
	6
	Start date or starting event:
	Month 13

	Participant ID
	BRE
	CEA
	FZJ
	FZK
	GexCon
	HSE/HSL
	IST

	Person-months per

participant
	0.8
	0.8
	0.8
	2
	0.8
	0.8
	0.8

	Participant ID
	JRC
	NCSRD
	TNO
	UC
	UU
	WUT
	

	Person-months per

participant
	0.8
	0.8
	0.8
	0.8
	0.8
	0.6
	


	Objectives: 

Development of a concept of CFD applications to the problems related to H2 safety. (Formulation of the concept and practical guidelines on CFD utilisations beyond 18 months.) The stage of the concept development includes:

· Identification the physical and numerical adequacy of the models used in CFD simulations;

· Formulation of deficiencies in the set of the existing models;

· The models of the first priority should be named and approaches in their development and implementation should be stated;

· 


	Description of work (indicating the role of each partner involved)

The WP has the aim to develop a general recommendations on CFD tools applications:

· adequacy of the existing models and their exploitation;

· proposals on state-of-the-art models implementation;

· principles of the CFD codes’ validation procedure.

- …

The WP has the following sub-tasks. 

Sub-task 6.1. Proposals formulation on physical models covering the phenomena identified as having the major importance to be included in the codes. The work will be done in close cooperation and on the base of the results of WP 4. (month 14)

Sub-task 6.2. The concept development: based on partners’ experiences synthesis analysis of the existing and potential models, their potentials and limitations, their ability for the description of the project specific problems; recommendations on model applications for different phenomena. The following items will be analysed including specific test runs for the models: 

· specific problems in turbulence modelling related with H2 safety (HSE/HSL);

· heat transfer models, including radiation (CEA, BRE, IST, FZJ);

· condensation/evaporation models (NCSRD);

· combustion models (FZK, UU, GexCon, BRE, TNO, JRC);

· porosity models (GexCon, NCSRD);

· grid dependency problem (CEA).

(month 16)

Sub-task 6.3. All partners will participate in preparation of the detailed analysis of existing models of heat transfer (including radiation models). Formulation of recommendations on utilisation of such models. Formulation of the requirement for validation procedure and compilation of the test cases for verification and validation of such models. (month 24)

Lead: FZK; Partners: BRE, CEA, FZJ, GexCon, HSE/HSL, IST, JRC, NCSRD, TNO, UC, UU, WUT


	Deliverables 

D25. Progress report on sub-task 2 CFD models in the simulations of the problems related to H2 safety (month 16).

D??. Progress report on sub-task 3. (month 24)


	Milestones
Partners meeting (month 14). Discussion on the standpoint of the concept and guidelines formulation. 


	Proposal made by WP no:
	7
	
	
	
	
	

	Proposing participant id
	Risø
	all partners?
	
	
	
	

	Person-months needed for task
	
	
	
	
	
	


	Task (/Project) title
	Mapping Priorities and Assessment (second approach) 

	Objectives for task
· Identify areas for initiation of horizontal projects (internal and external)

· Review and mapping priorities and prepare suggestions for future joint activities

· Collecting knowledge from experiments, modelling, and standards related to hydrogen applications


	Description of work 

Subtask 7.1. Review of proposals for tests and other activities. 
Partners will review proposals for tests and other activities provided by research/methodological work packages (WP8, WP9, WP10, WP11, WP12). Other work packages (integration and spreading of excellence) will report their vision of future development. The review will address needs both for research (specific gaps of knowledge) and applications (open issues). 

Sub-task 7.2  New initiatives. 

Integration of the vertical activities into practical applications is the main focus of this sub-task. Assess the results of work packages (input by WP leaders will be requested) especially WP8 – WP12 in respect of their principal methodological readiness and practical applicability. 

The partners will consider open safety issues related to applications using HySafe – SPR, and using input provided by the EC funded projects (STORHY, NATURALHY, HYWAYS), by the “European Hydrogen and Fuel Cell Technology Platform” and by other international activities in the field. The open safety issues of highest priority will be identified. This will be used as a basis to initiate internal projects (see V4.2 Risk Assessment Studies of Hydrogen Applications), external projects with national or industrial funding and/or to suggest topics for EU funded projects specific to applications.   


	Milestones and expected result 
Map of priorities and further steps in JPA. New research areas/proposals

	Deliverables 

Report on priorities and further steps in JPA (month 30)


	Proposal made by WP no:
	8
	
	
	
	
	

	Partner
	CEA
	FZK
	DNV
	NH
	INERIS
	TNO

	Person-months
	3.5
	3.5
	3.5
	3.5
	3.5
	3.5

	Partner
	GEXCON
	NCSRD
	FZJ
	UU
	HSL
	Fh-ICT

	Person-months
	3.5
	5.5
	3.5
	3.5
	3.5
	3.5

	Partner
	BRE
	
	
	
	
	

	Person-months
	3.5
	
	
	
	
	


	Task (/Project) title
	Hydrogen Release, Mixing and Distribution

	Applications addressed


	H2, H3, H4, H5

	Objectives for task
To reach a better understanding of the consequences of small hydrogen releases in confined (and semi-confined) environment 

To investigate on the ability of various mitigation measures (ventilation systems, detection sensors, catalytic recombiners) to control these releases (eventual reduction of explosive atmosphere).

To support the internal project InsHyDe, HyTunnel and Permeate



	Description of work (months 12-30)

Task 8.1 Review of existing CFD simulations – Further review of existing experiments (InsHyDe, HyTunnel, Permeate) (months 13-15)

A review will be performed for existing CFD calculations.

The already performed review on existing experiments will be extended with special focus to H2, He releases in confined (and semi-confined) environment. Existing experiments for SBEP will be identified and proposed to WP3.

Partners: All

Leader: NCSRD

Task 8.2 New experimental-CFD program design (InsHyDe, Permeate) (months 15-17)

The partners will define and agree upon a matrix for new experimental and CFD work, using input from task 8.1 as well as input from the following work packages:

· WP16 (review on rules and standards)

· WP4 (review of PIRT results)

· WP12 (analysis of accident scenarios – permeation included)

· WP2 (review on available experimental instrumentation)

· WP11 (review on mitigation techniques – ventilation included)

In case the existing facilities are not sufficient for the experiments proposed, the layout required for a “new facility” will be investigated.

The partners will reach an agreement on distribution of CFD work for task 8.4

Partners: All

Leader: NCSRD

Task 8.3 New experiments (InsHyDe) (months 20-27)

Partners INERIS and Fh-ICT will perform joint hydrogen dispersion tests at the INERIS 100 m3 gallery facility. Fh-ICT will apply the BOSS cloud tomography measurement technique. Small leaking rates (1 g/sec and less) in quiet and ventilated atmosphere will be studied.

In parallel to this program, the performance of hydrogen detectors (sensors) from the shelf will be evaluated (response accuracy, response time).

It is currently planned to extend this program in the frame of an INERIS and FZJ collaboration, to assess the performance of hydrogen catalytic recombiners. INERIS will provide the test site. FZJ will provide the recombiners. Such an approach will enable to assess the performance of various means of mitigation (i.e. ventilation, detection sensors from the shelf and recombiners) in the same experimental site.

In the framework of a pre-existing collaboration between CEA and INERIS, partner CEA will perform helium dispersion experiments in its 100 m3 MISTRA facility and investigate on the effects of lateral vents and mechanical ventilation.

The new experimental results will be transferred to WP3 for CFD validation.

The findings from the new experiments will feed into WP16 for the elaboration of safety guidelines.

Partners: INERIS, CEA, Fh-ICT, FZJ

Task 8.4 New CFD simulations (InsHyDe, Permeate) (months (18-27)

Partners identified in task 8.2 will perform CFD pre-test simulations, in order to better define the experimental scenarios and to position the instrumentation at the most appropriate locations 

Partners identified in task 8.2 will perform CFD modelling of 4 realistic H2 release cases (not modelled experimentally), with no ventilation, natural ventilation, or forced/mechanical ventilation. These could be

· Private car parking (permeation leak - small quantity H2 -small volume)

· Private car parking (small leak - small quantity H2 -small volume)

· Public car park (small leak - small quantity-large volume)

· Maintenance hall for commercial vehicles (small leak - large quantities H2-large volume)

The findings from the new CFD calculations will feed into WP16 for the elaboration of safety guidelines (InsHyde) and assessment of permeation (Permeate).

Partners: Mainly the partners not performing experiments.

Task 8.5 Assessment and detail of future work (months 28-30)

Critical assessment of WP8 progress and specification of future activities.

Partners All

Leader: NCSRD



	Interaction with other WPs

Existing experimental data to be transferred to WP3 for CFD validation

New experimental data to be transferred to WP3 for CFD validation

Findings from the new experiments to be transferred to WP16 for elaboration of draft guidelines

Findings from the new CFD simulations be transferred to WP16 for elaboration of draft guidelines

Input from WP16 (Review on existing rules and standards)

Input from WP4 (Review of PIRT results)

Input from WP12 (Analysis of accident scenarios)

Input from WP2 (instrumentation review)

Input from WP11 (mitigation devices review)

Output to WP3 (existing data)

Output to WP3 (new data)

Output to WP12, WP16 (findings from new data)

Output to WP12, WP16 (findings from new CFD calculations)




	Milestones and expected result 
New experimental-CFD program design and consensus

New experimental data

New CFD simulations of realistic cases




	Deliverables 

Report on existing CFD calculations and tests (month 15)

Report on new experimental-CFD program design (month 17)

Report on new experimental data (month 27)

Report on CFD pretest simulations (month 19)

Report on new CFD simulations (month 27)




	Proposal made by WP no: 9
	
	
	
	
	
	
	
	
	

	Proposing participant id
	BRE
	DNV
	Fh-ICT
	HSE/HSL
	INERIS
	NH
	TNO
	UU
	WUT

	Person-months needed for task
	2 
	2
	3
	5
	3
	2
	2
	2
	3


	Task (/Project) title


	WP9 - SpontHy (Hydrogen Ignition) and Hydrogen Fires, Vehicle Tank Exposure to Fires.

	Application addresssed
	H1-H5 - Ignition of H2 Fires and Explosions and Behaviour/Interactions of Fires

	Objectives for task
· Support the network activities by providing input on hydrogen ignition and fire hazards, for various release scenarios. 

· To further understanding of H2 ignition and especially issues relating to “spontaneous ignition” of pressurised releases and ignition of liquid releases.

· Produce base data on the extent and heat flux from hydrogen fires/flames from credible leak scenarios in real situations. 

· Behavior of hydrogen storage tanks and peripheral components to ambient fires.


	Description of work 

The PIRT exercise and the progression survey (D28) have identified key issues for future work as confined/ partially confined releases and development of standards. Key to these issues are the ignition and resulting fires and their effects in semi-confined conditions and standards to prevent and limit their effects.

The overall aim of the this work package is to coordinate and gather the experimental data required to allow scientifically based guidance on hydrogen ignition, fires and associated hazards to be obtained. The work will begin with the review stage planned in the original JPA to allow the experimental program of work to be further refined and integrated into the future JPA.. This program will also be closely linked to WP8, WP10, WP11, WP12 and FP6 STREP HyGuide if successful.

(Sub task numbers continued from DoW in original proposal).

Sub-task 9.3. Detail future work

All partners will perform a critical assessment of WP9 progress using input from WP7 to detail future activities. 

Lead: HSE/HSL, Partners: INERIS, Fh-ICT, DNV, BRE, TNO, UU, NH

Sub-task 9.4. H2 Ignitions – SpontHy (Spontaneous Ignition of Hydrogen

There are particular safety issues with hydrogen, as it has a particularly low minimum ignition energy.  There are many reports in the open literature of explosions of hydrogen leaks occurring with no apparent source of ignition.  Although several mechanisms have been postulated in the past, none has a coherent logical explanation with a rigorous scientific investigation.

The proposed use of hydrogen as an alternative fuel will require storage at very high pressures, typically in excess of those currently used for typical commercial purposes. Hence storage pressures up to 800 to 1000 bar are likely to be used.  Although ambient temperature conditions are likely to large storages, small storage for portable or transportable fuel stores may be subjected to much higher temperatures, possibly up to 70(C in the case of automotive storages located in direct sunlight in vehicles.

Clearly until the mechanism of such spontaneous ignitions is determined, it will be difficult to be able to define a suitable basis for safe operation of hydrogen-using equipment such as fuel cells.  The universal acceptance of hydrogen requires a known safe technology to be established, and the likely usage conditions will be outside the boundaries of existing knowledge.  Extrapolation without adequate experimental data for support would be unsafe.

Coordinate work to investigate important hydrogen ignition phenomena including ignition of pressurised GH2 and LH2 releases/pools. The work will consist of large scale and laboratory scale experiments to allow a full understanding of phenomena to be obtained and lead to modeling. In-addition to understanding the physical mechanisms that lead to ignition, the timings involved are also key in terms of the risk of fire or explosion. Partners will use their key expertise and facilities to investigate these different areas. The work will be closely linked to that of WP8 and WP10, and WP12 in relation to the development of an ignition probability model. 
The project will deliver:

· A summary of the current state of knowledge of the ignition mechanisms of hydrogen when released to atmosphere from high pressure

· A measure of the propensity of hydrogen to ignite when released at high pressure

· A definition of the counter measures necessary to minimise risk of ignition 

Critical Success Factors

Success will be measured on the following criteria:

· A critique of the current literature

· The ability to determine repeatable results on the ignition trials for releases

· A full Report of the findings of the work

Lead: HSE/HSL, Partners: INERIS, Fh-ICT, DNV, NH, WUT

Sub-task 9.5. H2 Fires 

Develop an experimental program and begin work to investigate the properties of hydrogen fires with a view to providing data for input to guidance. The work will include experiments to measure the expansion, extent and heat flux (radiant and total) from credible ignited leak scenarios produced by gaseous and liquid jets, and liquid pool fires. Techniques such as thermal imaging will be used to measure the extent and apparent temperature of large-scale flames, while special high-speed emission spectroscopy will be used to study emission characteristics in more detail, and establish the effects of co-combustion of organic materials. 

Lead: Fh-ICT Partners: HSE/HSL, INERIS 

Sub task 9.6 - Exposure of hydrogen car storage tanks and its peripheral components to ambient fires

Review situation regarding testing of for investigation of behaviour of storage tanks of the type that might be used in vehicles, and small mobile or stationary applications to establish when subjected to real fire scenarios. The program will be divided into investigations on the effects of pool fires and jets. The aim is to look at failure modes, fragmentation and potential for chain reaction to adjacent tanks.   

Lead: Fh-ICT Partners: HSE/HSL.

Sub task 9.7 Detail Future Work

All partners will perform a critical assessment of WP9 progress to detail future activities.

 Lead: HSE/HSL, Partners: INERIS, Fh-ICT, DNV, BRE, TNO, UU, NH, WUT




	Milestones and expected result 
1. Detailed proposals for experimental program (Project Meeting)

2. Adaptation/ development of apparatus for experiments

3. Begin experimental programs (Possibly three separate milestones for 9.4, 9.5, 9.6)

4. Review program progress (Project Meeting)

5. Report

	Deliverables 

1: Detailed work plan

2: Report of model work progress at month 20

3. Final report at month 30.


	Proposal made by WP no:
	9/12
	
	
	
	
	

	Proposing participant id
	Hydro
	DNV
	JRC
	HSE
	Risoe
	

	Person-months needed for task
	2
	2
	1
	2
	1
	


	Task (/Project) title

Hydrogen ignition probability modelling
	

	Application addressed

H1-H5
	

	Objectives for task
Establish an ignition model for hydrogen to be used in H2 risk assessment studies and compare it with existing ignition models for commonly used hydrocarbon fuels (methane, propane and gasoline).

Establish guidelines/input regarding design of hydrogen application to reduce the probability and/or consequences of ignition




	Description of work  

1) Collection of available relevant information

· Experimental data

· Scientific literature

· Accident and incident data (link to WP5) Including industrial experience 

· Existing guidelines

· Similar studies performed for commonly used fuels (methane, propane and gasoline)

2) Analysis of collected information with focus on (but not necessarily limited to) the following 

· Ignition sources

· Spontaneous ignition (link to WP 9)

· Effect of source conditions (source pressure, temperature, velocity etc.)

· Effect of release environment (confinement level, congestion level, industrial environment, public environment, research environment)

· Effect of ignition reducing measures (EX equipment, earthing system, working procedures, working equipment etc.)

· Gas concentration

3) Based on the results from the above described activities 

· An ignition model to be used in risk assessment studies (quantitative and qualitative) will be suggested 

· Start to develop pre-normative input to guidelines regarding design of hydrogen application to reduce the probability and/or consequences of ignition will be suggested and compared with existing ignition models for commonly used hydrocarbon fuels (methane, propane and gasoline)

· Identification of gaps and suggestions for improvements/experimental work

The work should be carried out in cooperation between WP5, WP9 and WP12.  The guidelines for design of hydrogen application to reduce the probability and/or consequences of ignition will have a link to WP16 .


	Milestones and expected result (assuming the work starts in Month 12??)
Collection of relevant information, Month 16

Analysis of collected information, Month 20

Guidelines as described in “Description of work” Month 24

	Deliverables 

Dx1 Report including Collection of relevant information

Dx2 Report including analysis of collected information

Dx3 Report describing ignition model to be used in risk assessment studies

Dx4 Report describing pre-normative input to guidelines regarding design of hydrogen application to reduce the probability and/or consequences of ignition 


Hydrogen Explosions 

	Workpackage number 
	10
	Start date or starting event: 
	Month 13

	Activity Type
	Other specific activities

	Participant ID
	FZK
	Fh-ICT
	GexCon
	HSE/HSL
	INERIS
	TNO
	UNIPI
	UU
	WUT

	Person-months per

participant
	4.8
	2
	2
	1.4
	0.7
	1.5
	2
	2
	2


	Objectives 

· Develop methodology for evaluation of hydrogen explosion phenomena 

· Support the network activities by providing input on hydrogen explosion hazards, for various release scenarios

· Obtain experimental data to cover the gaps in the existing knowledge relevant to hydrogen explosions


	Description of work

Sub-task 10.1. Proposals for tests / other activities 

Partners will work on formulation of proposals for future experimental work on hydrogen explosions and submission to WP19. These will include cases of confined explosions (FZK, WUT), semi-confined and vented explosions (HSE/HSL, UNIPI, GexCon, TNO), and unconfined explosions (Fh-ICT and GexCon). 
Sub-task 10.2. Detail future work 
All partners will perform a critical assessment of WP10 progress using input from WP7 to detail future activities. The future activities will be aimed to cover the following topics:

· FA and DDT criteria in un-confined and semi-confined mixtures:

· FA and DDT criteria for inhomogeneous mixtures;
· Explosion phenomena in cold (resulted from LH2 releases) mixtures;

· …

Sub-task 10.3. Preparation of the experiments
All partners will formulate comprehensive proposal on conduction of the experiments on the base of shared experimental work. The experiments will be aimed to provide necessary data to cover the identified gaps in the area of hydrogen explosion phenomena.

WP10 lead: FZK. Partners: Fh-ICT, GexCon, HSE/HSL, TNO, UNIPI, UU, WUT


	Deliverables 

D15. Report on Proposals for tests / other activities – H2 explosions (month 13)

D?? . Report on preparation and conduction of experiments (month 28)


	Milestones and expected results
Proposals for tests / other activities – H2 explosions (month 13)

Formulation of the proposals on the preparation and performance of the selected explosion experiments (month 28)
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	Proposing participant id
	FZJ
	FZK
	Fh-ICT
	CEA

BRE
	UNIPI


	GexCon

Ineris
	UU

NH
	WUT



	Person-months needed for task
	
	
	
	
	
	
	
	


	Task (/Project) title
	WP11 HySafe Mitigation, month 13-30

	Application addressed
	All

	Objectives for task
· Encourage work to develop improved mitigation concepts for various industries

· Identifying the current capabilities and potential future capabilities in modelling of mitigation measures. 

· Evaluate performance of “off-the-shelf” hydrogen sensors through experiments




	Description of work
Sub-task 11.1. Map test projects and main scenarios to be considered for mitigation measures in the area of hydrogen mitigation, identify areas in which more work should be carried out

A) Survey among partners and other contacts. Main questions will be along the following lines:

· Do you have any hydrogen tests planned? Will any mitigation tests be carried out?

· Which are the most important hydrogen safety scenarios for which you would like to see proper mitigation measures being developed/validated? Describe situation.

B) Based on the survey and existing PIRT results it will be discussed how protection against various highlighted hazard scenarios can be done.

C) Mitigation concepts with a potential that need further testing and evaluation will be discussed. 

Lead: GexCon. Partners: please indicate interest to contribute. [total estimated workload 4 MM]

Sub-task 11.2. Modelling of mitigation concepts

A) A survey will be performed within HYSAFE in which modellers will describe current and planned capabilities (and limitations) in the area of hydrogen mitigation, including level of validation. This will include description of physics to be modelled and modelling short-cuts.

B) Benchmark cases for modellers will be constructed in which modellers are invited to simulate: e.g. Hydrogen release scenario in tunnels and mitigation by ventilation (HyTunnel), simulation of insHYde scenarios predicting effect of natural and forced ventilation, a selection of proposed SBEPs, recombiners, QRA for a semi-confined situation (in cooperation with WP12 / Refuelling Station) and more. For several of the scenarios no experiment should be available (this will to a greater extent show the scatter to be expected in predictions)

C) A report will be written discussing the reported simulations highlighting uncertainties observed.

Lead: GexCon, Partner: UU, CEA, FZK, UPM, BRE [who else?] [Total estimated workload 8 MM]

Sub-task 11.3. Sensor quality and technology (insHYde)

Identify available sensors for hydrogen detection, describe measurement principle and other performance information obtained from manufacturer. Perform a test matrix to evaluate response time and reliability for available sensors. Report the performance. 

Lead: Ineris, Partner: HSL(?), CEA [Lionel; who should participate, budget 4 MM?]


	Milestones and expected result 
Month 15 Modeller survey received

Month 17 Proposed mitigation test simulations distributed

Month 20 Survey results (tests and critical scenarios) received and analysed, need for further experiments described

Month 22 Modellers must report proposed test simulations

Month 24 Sensor testing completed and reported

Month 26 Report compiling mitigation simulation results   

	Deliverables 

DXX. Report describing modelling status and proposed benchmark cases, month 26 

DXX. Report on sensor evaluation, month 24 

DXX. Report on survey and need for further experiments, month 20 
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	Proposing participant id
	FZJ
	FZK
	Fh-ICT
	CEA
	UNIPI
	GexCon
	UU
	WUT

	Person-months needed for task
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	12
	
	
	
	
	
	

	Proposing participant id
	Hydro
	DNV
	UNIPI
	INASMET
	JRC
	INERIS
	Risø

	Person-months needed for task
	3
	2
	2
	1
	1
	2
	1


	Task (/Project) title


	

	Application addressed

(H1 – H3) Refuelling station, Energy station, Hydrogen transportation pipelines.
	

	Objectives for task
Development of guidelines (pre normative) for determination of hazardous zones.  This work is coupled to the requirements in the ATEX directive 1999/92/EC.


	Description of work 

Development of guidelines for determination of hazardous zones the work should be linked to IEC/EN60079-10.  This document is widely used and acknowledged as basis for zone classification.  The methods presented in the norm are incomplete or may be too optimistic or conservative, depending on the release conditions and surroundings.

The work will be based on the work done in the first 18 month period of HySafe in WP12, subtask 12.2

The methodology shall include the following elements 

· methodology for selection of scenario to be used as a basis for the zones, and

· the method for decision of the extension of the zones

· effect of natural ventilation (open spaces)

· effect of forced ventilation system (semi-confined or confined spaces)

· continuous ventilation or based on activation by gas detection on determination of zones

· reliability of ventilation system

Testing of the methodology on real hydrogen application (s)

The established methodology will be tested on 1 – 3 hydrogen applications, decided by NGB or WP7 (refuelling station, energy station) and hazardous zones for these applications based on the developed methodology will be suggested.

Interaction with other WPs

It will be important to have a link to WP8 (updated dispersion modeling tools), WP9 (H2 ignition probability in different environments, hydrogen fires, effect of EX equipment, etc.), WP11 (effect of gas detection, shutdown and ventilation on H2 dispersion).  The results will be communicated to WP16.

Technical basis for a H2 refuelling station could be established by HyApproval .  This is also a part of the proposal from subtask 12-1.


	Milestones and expected result 

· Establishment of technical description of 1 application (refuelling station) -> possible collaboration with HyApproval (P&Ids, PFDs, layout drawings, building/enclosure description, etc.) Month 19

· Establishment of draft for methodology, including first calculations examples for H2 applications for review of other partners Month 21

· Workshop to discuss proposed methodology Month 23

· Revised methodology Month 25

· Guidelines for specific applications Month 28



	Deliverables 

Dx1: Report describing established methodology, MONTH 25 
Dx2: Calculation examples where methodology have been tested on H2 applications, MONTH 28


	Proposal made by WP no:
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	Proposing participant id
	DNV
	HSL
	JRC
	NH
	Risø
	UNIPI

	Person-months needed for task
	3,5
	1
	1
	1,5
	2
	3


	Task (/Project) title


	

	Application addressed

(H1 – H3) Refuelling station, Energy station, Hydrogen transportation pipelines 
	

	Objectives for task
Development of basis for comparison of risk information, for communication of risk and for evaluation of safety standards.


	Description of work 

1. Harmonized classification of incidents, damages and benefits (end points)
a) extract definitions from the SHAPERISK project
b) resolve on definitions in cooperation with WP5 (HIAD)

2. Development of basis for risk comparison and presentation of risk using traditional energy stations as reference cases (benchmark). Such a basis will provide an objective starting point for discussions on risk acceptance and will enable comparison of benefits as well as impacts. Moreover, the basis may be used as a framework for discussing safety standards, safety distances etc.
a) Reference cases will be one conventional petrol station and one petrol station with LPG. Initially, three different hydrogen refuelling station alternatives (hydrogen only + hydrogen 
on existing petrol station + hydrogen on new “energy station”) will be compared to the reference cases.
b) Comparison of different types of impacts and benefits regarding Health and safety, Environment (operational – e.g. noise - and accidental) and Economy.
c) LH2 as well as several pressure levels for GH2 will be considered
d) Refuelling frequency for H2/petrol will be considered
e) Accident information will as far as possible be extracted from HIAD (WP5)
f) Possible extension of study: Household production of hydrogen (decentralised energy storage)


3. Testing of established basis as a tool for proposing safety distances (input to normative work).

Interaction with other WPs

It will be important to have a link to WP5 (definitions, accident information) and WP9 (H2 ignition probability; parameters essential for risk assessment). 

The reference cases may be of interest to several work packages.

Technical basis for a H2 refueling station to be established in coordination with proposal “Hazardous zones (HZ)”.


	Milestones and expected result 

· Workshop to discuss proposed methodology, Month 16
· Establishment of definitions and classifications, Month 20
· Workshop to present and discuss findings/results Month 26



	Deliverables 

Dx1: Report describing established definitions and classifications, Month 20

Dx2: Report describing established basis for risk comparison and results from testing on safety distances, Month 28


	Proposal made by WP no: 13
	
	
	
	
	
	

	Proposing participant id: FZK
	CEA 
	DNV
	FZJ
	FZK
	INERIS
	GexCon

	Person-months needed for task
	0.7
	1.0
	1.0
	12

	0.7
	0.7

	
	HSE/HSL
	NCSRD
	Risoe
	UNIPI
	UPM
	UU

	Person-months needed for task
	0.7
	0.7
	0.5
	1.0
	0.7
	0.7

	
	WUT
	JRC
	
	
	
	

	Person-months needed for task
	0.7
	0.5
	
	
	
	


	Task (/Project) title


	HySafe Website

	Application addressed
	

	Objectives for task
•
To grant to NoE partners a structured way to communicate with the NoE participants and to provide for the partners an effective access to the depository of the documents, the experimental database and the benchmark exercise database and to informational pages. 

•
To advertise the HySafe project and to promote the dissemination of the information agreed to be publicly accessible

New topics (partially in the DoE below):

Establish a web interface to the newsgroup discussions

Integrate Activity Database/Pool

Integrate H2 FC industries in cooperation with WP15

Integrate an interface to HIAD

Integrate the Project planning as an interactive tool with some document management capabilities and some planning capabilities related to the common facilities usage (WP2)

Support the reviewing/publishing processes of the ICHS and BRHS

Completion of members data (phone number, picture, short CV)

Literature repository (bibliography)

Meeting organisation

Promote the website(Google top ranking when searching for “hydrogen safety”)




	Description of work 

Partner FZK will co-ordinate this activity.
This planning period will be coined by the steady improvement of the website’s offered services and by the intensified delegation of the website editing to the responsibility of the other WPs. The ICHS and e-Academy should proceed in taking over this task as already started in the first period. Especially the BRHS, IEF, HIAD and R&S should start to develop their online representation. Support for integration of these parts will be provided by WP13.

Sub-task 13.1. Improving the website

As the usage of standard newsreaders revealed to be an obstacle on the way to establish newsgroups as a major communication means an http interface will be integrated.

A search page will be entered and some further sorting capabilities will be programmed. The members’ profiles will be extended by phone numbers and small photographs, which should be delivered by each member on a voluntary basis. 

The background graphics should be beautified.

The “Meetings” page will provide means for an online preparation of HySafe meetings, i.e. to announce a WP, CC or NGB meeting, including updated agendas, participation lists, etc.. 

The new “Literature” page will offer a structured survey on public literature related to hydrogen safety, including books, reports, journals and eventually even papers.

Duration 13 – 30 month

Sub-task 13.2 Integration Support

The BRHS and the ICHS will require a reviewing process which will be supported by the website. Online submission of papers. The IEF will advertise the integrated facilities by an appropriate and updated online presentation. The HIAD will develop and integrate an interface to the incidents and accidents database.

As the WP16 will provide an interface to the worldwide activities related to rules and standards a list of these activities, eventual HySafe representatives and links to the present proposals will be included on the WP16 pages. The Network Handbook delivered by PFT has to be integrated.

For all these activities WP13 will provide an integration support.

Duration 13 – 30 month

Sub-task 13.3. Maintenance and administration

Administration, as protection, archiving and debugging of the website will form a considerable work share. The website should be advertised by announcing the website to several search engines and by including a www.HySafe.org link on relevant pages. Instructions for website users, i.e. editors via a “How-to/FAQ” page have to be established and maintained. 

Duration 13 – 30 month 

WP Lead: FZK. Partners: CEA, DNV, FZJ, JRC, INERIS, GexCon, HSE/HSL, NCSRD, UPM, UU, WUT




	Milestones and expected result 
Meeting planning (month 14).

HTTP interface to newsgroups (month 18).

Literature repository (month 26)

	Deliverables 

DXX  How-to/FAQ of the HySafe website editing


	Proposal made by WP no:
	14
	
	
	
	
	

	Proposing participant id
	CEA
	FZK
	JRC
	TNO
	UNIPI
	UU

	Person-months needed for task
	0,3
	1
	0,3
	0,3
	5
	0,3


	Task (/Project) title

International Conference on Hydrogen Safety
	

	Application addressed

All: H1-H6
	

	Objectives for task
The 1st International Conference on Hydrogen Safety is mainly addressed to spreading the results obtained from the research activities of the HySafe NoE during the first year work.

The Organising Committee organizes the ICHS with the contribution of other NoE or IP groups of the VI FWP working in hydrogen topics to avoid duplication. Exponents from the industry, associations, control bodies and others parties interested in hydrogen safety will also participate, as well as other international projects.

Moreover the second year will be focused on the preparation of the second International Conference on Hydrogen Safety (to be held on 2007), taking into account the results of the 1st ICHS and promoting cooperation and integration with other NoE or IP groups working in hydrogen topics.




	Description of work 

The 1st International Conference on Hydrogen Safety will take place in Pisa the 8-10, September 2005.

The 2nd ICHS will be organized by the NoE HySafe in another European location and will be held on 2007. This event will take into account the results of the 1st International Conference on Hydrogen Safety.

The main activities of the second year (months 13-30) will be:

1. 1st ICHS

2. After additional review, editing of the proceedings in CD form and publication in the HySafe Biennial Report on Hydrogen Safety (Cooperation between WP1 and WP14). Some selected papers will also be published in the “International Journal of Hydrogen Energy” and on the HySafe website.
3. Organization of the 2nd ICHS 

· Selection of the dates and location

· Preparation of the thematic sessions with contributed presentations

· Preparation and publication of the Call for Paper, with the involvement of other NoE or IP groups working in hydrogen topics, as well as other international projects

· Constitution of the Organizing and Scientific Committees; one person representative of each participants of this WP will constitute the “core” of the Organising Committee of the H2 Safety Conference.




	Interaction with other WPs

It will be important to have a link with all the WPs and in particular with  WP1 (Biennial Report on Hydrogen Safety) in order to well identify  and report on gaps in the existing knowledge in hydrogen safety, methodology, and regulations. 

The WP13 (website) should support the conference, as it should provide besides the standard communication infrastructure a special editing possibilities for the conference website and additional access regulation for the reviewing and editing process of proposed papers and for selected presentations.  

The WP17 will provide a steady organizational support. The experience of the first conference will enter the Network Handbook.

It will be important also to collaborate with other  NoE or IP groups working in hydrogen topics to avoid duplication.


	Milestones and expected result 
1st International Conference on Hydrogen Safety (month 18)

2nd ICHS Organising Committee and Programme Committee (month 22)

Publication of the proceedings of  International Conference on Hydrogen Safety in the HySafe website (month 24)
2nd ICHS first announcement (month 27)


	Deliverables 

D31.    Proceedings of  International Conference on Hydrogen Safety in the website (month 18)


	Proposal made by WP no:
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	Proposing participant id
	UNIPI
	
	
	
	
	

	Person-months needed for task
	3
	
	
	
	
	


	Task (/Project) title

International Conference on Hydrogen Safety
	

	Application addressed

H1-H6
	

	Objectives for task
Preparation of the second International Conference on Hydrogen Safety (to be held on 2007).

The 2nd ICHS will be organized with the contribution of other NoE or IP groups working in hydrogen topics to avoid duplication; also exponents from the industry, associations, control bodies and others parties interested in hydrogen safety will be invited.


	Description of work 

The 2nd  International Conference on Hydrogen Safety will be organized by the NoE HySafe in a European location and will be held on 2007. This year activity will be focused on its organization, taking into account the results of the 1st International Conference on Hydrogen Safety.

The main activities will be:

4. Selection of the dates and location

5. Preparation of the thematic sessions with contributed presentations

6. Preparation and publication of the Call for Paper, with the involvement of other NoE or IP groups working in hydrogen topics

7. Constitution of the Organizing and Scientific Committees; one person representative of each participants of this WP will constitute the “core” of the Organising Committee of the H2 Safety Conference.


	Interaction with other WPs

It will be important to have a link with all the WPs and in particular with  WP1 (Biennial Report on Hydrogen Safety) in order to well identify  and report on gaps in the existing knowledge in hydrogen safety, methodology, and regulations. 

It will be important also to collaborate with other NoE or IP groups working in hydrogen topics to avoid duplication.


	Milestones and expected result 
Organising committee and Programme Committee (month 22)

First announcement (month 27)


	Deliverables 




	Proposal made by WP no:
	15
	
	
	
	
	
	
	

	Proposing participant id
	FZJ
	FZK
	IST
	UC
	UNIPI
	UPM
	UU
	WUT

	Person-months needed for task
	0.7
	0.7+0.7
	1.3+0.5+0.2
	
	1.3+
0.5+
0.2
	1.3+
0.5+
0.2
	4+2+1
	1.3+1+0.7+0.2

	Proposing participant id
	GexCon
	BRE
	
	
	
	
	
	

	Person-months needed for task
	0.7
	0.7
	
	
	
	
	
	


	Task (/Project) title
	WP15 HySafe e-Academy, month 13-30

	Application addresssed
	All

	Objectives for task
· Integration of academic and other institutions through the development and implementation of international curriculum on hydrogen safety engineering

· Support of the database of organisations working in hydrogen industry 

· Support of the database of literature on hydrogen safety


	Description of work
In addition to activities on “Draft for development of international curriculum on hydrogen safety engineering”, “Database of organisations working in the hydrogen industry”, and list of “Consolidated research topics for research students”, initiated during the first year of HySafe JPA execution, a new development will be undertaken on the creation of “Database of literature on hydrogen safety”.

Sub-task 15.1. “International curriculum on hydrogen safety engineering”

The partners will continue to improve the draft for development of the curriculum and will disseminate it for public review after month 17. They will start actions to implement the draft for development into training/educational programmes. The draft for development will be continuously upgraded during the whole period of NoE HySafe funding and will be published as an “International curriculum on hydrogen safety engineering” not later that year 2009.

Lead: UU. Partners: All Universities, FZK, FZJ (including website), GexCon, BRE.

Sub-task 15.2. “Database of organisations working in the hydrogen industry”

Upgrade of database of organisations working in the hydrogen industry to form a market of potential trainees and disseminate results of mutual activities of the network will be continued with a target of annual increase of database on at least 1000 new entries (1st year – UU, 2nd year – WUT, 3rd year – IST, 4th  year – UNIPI, 5th – UPM).

Lead partner: All Universities on rotational basis, FZK (including website).

Sub-task 15.3.  “Consolidated topics and training of research students”

All consortium partners will be asked to participate in the development of the training programme for research students aimed at transfer of research competencies and promotion excellence in European hydrogen safety research. The Marie Curie Actions could be used to consolidate co-operation of consortium partners. The partners will consider the possibility of application for “Marie Curie Conferences and Training Courses” action to organise coherent series of training courses in hydrogen safety. These will enable junior researchers to benefit from the experience of leading researchers in the field throughout a globe. An updated list of research topics, research organisations and supervisors will be placed on the website of the e-Academy.
Lead: UU. Partners: All Universities, FZK (including website), FZJ, GexCon, BRE. 

Sub-task 15.4. “Database of literature on hydrogen safety”

Creation and upgrade of database of literature on hydrogen safety, and integration into HySafe web-site. Agreement should be reached on the structure of the literature database, distribution of subject areas amongst partners, and communication procedure.

Lead: UU. Partners: All universities, FZK (including website).

	Deliverables 

D30. Draft for development of International Curriculum on Hydrogen Safety Engineering, month 17

D17. Database of organisations working in hydrogen industry (annual deliverable), month 23

DXX. Database of literature on hydrogen safety (annual deliverable), month 23


	Milestones and expected result 
Structure of database of literature on hydrogen safety, month 16

List of consolidated research topics for post-graduate students, month 17

Dissemination of the Draft for Development of “International curriculum on hydrogen safety engineering” within and without NoE HySafe, month 19

Update of International Curriculum on Hydrogen Safety Engineering, month 30


Contribution to Standards and Legal Requirements 

	Workpackage number 
	16
	Start date or starting event:
	Month 1

	Activity type
	Other specific activities

	Participant ID
	AL
	BAM
	BMW
	BRE
	CEA
	HSL
	INERIS

	Person-months per

participant
	1
	2
	1
	1
	1
	1
	2

	Participant ID
	JRC
	NH
	Risø
	Volvo
	...
	
	

	Person-months per

participant
	1
	1
	1
	1
	
	
	


	Objectives 

Technical objectives

· Ensure by active participation to targeted standardisation groups that consensual knowledge on hydrogen safety is adequately taken into account in the process of building new standards related to hydrogen technologies. 

· Promote consensus within EC countries on safety related standardisation aspects in order to strengthen the interest of EC countries when voting take place at ISO, IEC, UN or other relevant organisations,

· Review guidelines / report produced under other EC funded projects (HYAPPROVAL, HYCOM, HYGUIDE,…) and produce statement about their content,

· Identify knowledge gaps that would require further studies prior to be standardised, 

Information

· Follow progress of  ISO TC 197 new working group dedicated to review existing standards on their suitability for hydrogen,
· Follow and report on the progress made by the European Hydrogen and Fuel Cell Technology Platform (Initiative on regulations, codes and standards),

· Follow and report on the progress made by the CEN ad-hoc group on review of existing standards and identification of standardisation gaps,

Communication

· Pursue official links with ISO and IEC organisations,

· Provide up to date information to HYSAFE partners on the status of standardisation development through our webpage,

· Report on standardisation development and related WP16 contribution to the coordination committee,

· Make visible WP16 activity to external stakeholders,


	Update

During the first period, WP16 members have defined the level and nature of contribution they could give to standardisation groups. A matrix has been filled by most of the partners in order to identify priorities this group will focus on. Result of this matrix still has to be thoroughly analysed Still, drafting few priorities seems to be difficult due to heterogeneous interests showed by partners.

As a consequence and in order to get our work started, changes will be brought in the way we are organised.

First of all, up-to-date and regular information on standardisation development within IEC and ISO (as a start) will be posted on HYSAFE  web-page. People will be invited to comment on documents submitted to vote and eventually call for a meeting when appropriate.

Meetings will take place at least twice a year in conjunction with coordination committee meetings. These meetings will be divided into three main parts:

1. Information / update on standardisation development and standardisation related working group progress (including work pursued under other EC funded projects). Partners will be appointed to report on a given subject,

2. Technical discussion on draft standard document submitted to vote as well as on technical documents submitted by other EC funded projects with we have made liaison with,

3. Wrap up and conclusions to be delivered to the coordination committee.

Representatives of technical work packages (dispersion, ignition, explosion) will also be invited to technical meeting in order to collect their views on phenomenological aspects that might be exposed in reviewed documents.

Regulatory related activity will not be considered (except UN) during the course of this JPA.

Description of work 

Partner INERIS in conjunction with BAM will lead this activity.

Sub-task 16.1: Organisation and structuring the work

INERIS will be responsible for:

· creating and keeping our web page up to date (INERIS),

· distribute documents for comments (unless the access is restricted to standardisation organisation members),

· collect comments from partners on draft standards under vote or any other document distributed for comment,

· call for meetings and organise them to discuss technical issues.

Lead: INERIS, partners: all

Sub-task 16.2: Follow up and action
Work of ISO, IEC, UN, IRCS (technology platform), CEN, hydrogen safety related projects (HYAPPROVAL, HYGUIDE,…) will be followed up by HYSAFE representatives still to be chosen. 

HYSAFE representatives will be in charge of:

· reporting on progress in the course of our meeting,

· representing HYSAFE WP16 within the working group they take part into and convey remarks we made consensus upon during our technical discussion.

Lead: BAM, partner: all

Sub-task 16.2: Communication

The list of HYSAFE representatives and the working groups they take part into will be made available on our web site. 

Remarks made on behalf on WP16 within these working groups will also be available through the web site.

Partners will also report on standardisation activity through the biennial report on hydrogen safety.

Report will also be presented in the course of HYSAFE coordination committee.

Lead: INERIS, Partners: all 




	Deliverables 

D18. Activity report (month 11)

DXX. Activity report (month 22)


	Milestones

Input to WP1, month 15

UP to date Information available on the web site, January 2005


	Proposal made by WP no: 17
	
	
	
	
	
	

	Proposing participant id: FZK
	CEA 
	DNV
	FZJ
	FZK
	INERIS
	GexCon

	Person-months needed for task
	0.5
	0.5
	0.5
	12

	0.5
	0.5

	
	HSE/HSL
	NCSRD
	Risoe
	UNIPI
	UPM
	UU

	Person-months needed for task
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5


	Task (/Project) title


	Overall Management and Co-ordination

	Application addressed
	

	Objectives for task
•
Finalize (AC, diversity committee) and maintain management structure 

•
Co-ordinate the activities of the Network 

•
Provide single point of contact between Commission and Partners

•
Administrate Community contribution 

•
Implement changes in consortium

•
Provide legal service to Governing Board and Co-ordination Committee of HySafe network

Establish Activity Database/Pool accessible and to be edited via the website

Initiate a business plan development for months 60+

Maintain the Network Handbook

Refine the Project Plan and establish it as a collaboration tool




	Description of work 

Sub-task 17.1 Finalize the establishment and maintenance of the management structure 

The Advisory Council has to be set up according to the first experience, rules for the re-election have to be decided. The diversity committee has to be formed.

A supporters group for institutional collaboration with non-consortium parties has to be designed. Duration 13 – 24 month

Sub-task 17.2. Co-ordination

Co-ordination of JPA execution will be provided by Co-ordination Committee. This subtask will include: 

•
review of detailed planning of leaders of individual Work Packages, 

•
review of activity proposals, supported by WP7

•
monitoring the work progress, 

•
preparing recommendation / reports / proposals for the Governing Board. 

Organisation: by online communications of members of the Co-ordination Committee and regular meetings. 

Duration 13 – 30 month

Sub-task 17.3. Day-to-day management 

Day-to-day management and administration will be provided by the Management Office. This subtask will include: 

•
Collection and consolidation of the detailed planning of leaders of individual Work Packages, 

•
Monitoring and consolidating reports, reviews, budget overviews, cost statements using inputs provided by Partners, 

•
Administration of the Community contribution including payments to partners,

•
Preparation of meetings of Governing Board, Co-ordination Committee, and Advisory Council, 

•
Support to all partners concerning exploitation, technology implementation, and dissemination of the research results achieved, 

•
Development of gender equality programme and its implementation,

•
Support to all partners concerning intellectual/ industrial property rights, 

•
Support in organisation of personnel mobility, training courses, lectures, International Conference on Hydrogen Safety, 

•
Support in publishing and distribution of Biennial report on Hydrogen Safety (BRHS). 

•
Redistribution/channelling of EC and general information related to hydrogen safety.

•
Maintaining the Network Handbook

Duration 13 – 30 month

	


	Milestones and expected result 
Delivery of yearly reports to EC (month 13)

Board meeting on future JPA (month 24)

	Deliverables 







Deliverables 


D24. Report on phenomena and scenario ranking results. (June 2005)


DXX. Update of the PIRT at the end of the 2nd JPA


�
�









�Decrease due to delegation 


�“Increase” due to inclusion of the PFT
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