HySafe 4th Periodic Activity Report 

Month 37 to Month 48 (03/2007 to 03/2008)


Work Package/Internal Project No. IP2:
HyTunnel
	Lead Contractor: 
	BRE

	Contractors involved: 
	BMW, BRE, DNV, FZJ, FZK, GexCon, HSL, Inasmet, JTC, NCSRD, TNO, UNIPI, UPM, UU, Volvo, WUT

	Workpackage objectives and starting point:

	The Phenomena Identification and Ranking Table (PIRT) exercise highlighted that hydrogen powered road vehicles in the confined space of a tunnel could pose a serious hazard of fire and explosion to the tunnel and its users. The HyTunnel internal project was established to contribute to the European and global activity to establish the nature of the hazard posed by these vehicles inside tunnels and its relative severity compared to that posed by traditionally powered (hydrocarbon internal combustion) vehicles.
HyTunnel commenced in month 13 with the following, primary objectives:

1. To review tunnel regulations, standards and practice in respect to the management of hazards and emergencies, e.g. vehicle fumes and smoke & heat in the event of fire.

2. To identify appropriate accident scenarios for further investigation, in respect to the vehicles involved, the hydrogen release mechanism and the tunnel environment.

3. To review previously published experimental and modelling work of relevance to hydrogen releases inside tunnels.

4. To extend our understanding of hydrogen hazards inside tunnels by means of new physical experiments and numerical modelling activities.

5. To publish the findings and recommendations for the safe introduction of hydrogen powered vehicles into tunnels.
At month 36 the review (objective 1) and accident scenario identification (objective 2) had been completed. The review of previously published work on relevant dispersion experiments and modelling (objective 3) had been in part completed.
The main objectives for the reporting period were to complete the review of previously published work, complete the experimetal work and to complete the main body of numerical calculations.


	Achievements:

	The main achievements in the reporting period were:
1. The experiments on deflagration hazards associated with stratified layers of hydrogen, representative of a potential tunnel scenario, and conducted at FZK, have been completed and a final report produced (as Deliverable 87). Critical conditions for detonation have been identified
2. The experiments on the influence of obstacles, representing congestion inside a tunnel, and to be conducted at HSL, have reached an advanced planning stage, and preliminary work completed.

3. The first stage of the numerical computations, for the accident scenarios described in Deliverable 62, has been completed. Good progress has been made on the numerical calculations, with a complete set completed by GexCon and selected scenarios also modelled by University of Ulster (see Deliverable 62 - Appendix F) and Warsaw University of Technology (see report Computer Simulations of Hydrogen Release and Dispersion in a Road Tunnel).
4. The results and findings from the GexCon calculations were reported in a paper presented at the 2nd Int. Conf. Hydrogen Safety CFD simulation study to investigate the risk from hydrogen vehicles in tunnels.
Overall, while there has been some delay in the written deliverables, progress to meeting the overall objectives is good, with one set of experiments now complete and the numerical modelling study now at an advanced stage.


	Deviations:

	The main deviations are with respect to completing Deliverable 89 (due month 48). The target is to complete this by month 50. There is some delay in completing the experiments on the effect of obstruction on hydrogen explosions (at HSL) and in completing the CFD clacuylations.


	List of Deliverables for IP2:

	No.
	Name
	Delivery Date
	Person months
	Lead contractor

	
	
	due
	actual
	estim.
	used
	

	D49
	Report on regulations, tunnel ventilation, provisional accident scenarios
	22
	26
	4 PMs
	3 PMs
	BRE

	D62
	Review of previous experimental and modelling activities relevant to hydrogen hazards in tunnels, and summary of findings from initial modelling work
	29
	36
	6 PMs
	4 PMs
	BRE with main contributions from GexCon and NCSRD

	D89
	Activity report to include results from modelling study and experimental work.
	48
	
	6 PMs
	
	BRE with main contributions from GexCon, HSL, UU and WUT.

	D111
	HyTunnel Final Report. This report will summarise all results and findings. As a public document it will be suited for dissemination via the HySafe website publishing and via other dissemination channels
	54
	
	
	
	BRE with contributions from all partners


	List of Milestones for IP2:

	Name
	Delivery Date
	Lead contractor

	
	due
	actual
	

	Define tunnel accident scenarios for hazard modelling
	24
	30 (final version)
	BRE/Volvo/BMW

	Complete experiments of stratified layers at FZK
	48
	36
	FZK

	Complete experiments of congested explosions at HSL
	42
	-
	HSL

	Complete first stage of numerical calculations
	42
	44
	GexCon

	Complete second stage of numerical calculations
	48
	-
	BRE


