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QUANTITATIVE TARGETS AND STATUS

PROJECT AND OBJECTIVES

This pre-normative research project aimed to improve the
safety of hydrogen-driven vehicles in underground infra-
structure. HyTunnel-CS aimed to synthesise analytical,
numerical and experimental research to produce recom-
mendations for intervention strategies and tactics for first
responders, recommendations for the safer use of hydro-
gen vehicles in underground transportation systems and
recommendations for regulations, codes and standards
(RCS). The project also aimed to reduce overconservatism
in infrastructure safety design for hydrogen accidents
and to reduce the costs of underground systems. The
outcomes can be directly implemented in relevant RCS.

NON-QUANTITATIVE OBJECTIVES

The project aimed to ensure that fuel cell electric vehicles
entering tunnels are at a level of risk equal to / below that
of fossil fuel vehicles. This was addressed by considering
tunnel vehicles as a system through experimental, theor-
etical and numerical studies.

PROGRESS AND MAIN ACHIEVEMENTS
The project achieved all objectives and milestones.

Work on the state of the art in safety provisions for
underground transportation systems and in prioritising
accident scenarios was completed in the first reporting
period, with all public deliverables being achieved. This
work formulated problems and prepared the field for
pre-normative research in work package (WP) 2-WP5
(all publicly available on the project website).

Analytical, numerical and experimental pre-normative
research in WP2-WP4 started with the development
of detailed research plans, reported in deliverables 2.1,
3.1 and 4.1. The work performed in WP2-WP4 from
the beginning of the project to its end was reported in
deliverables 2.3, 3.3 and 4.3 (final report on analytical,
numerical and experimental studies for each work
package). Most analytical and numerical research plans
have been completed in a timely manner, sometimes
ahead of the schedule (e.g. engineering tools in deliv-
erable 4.2). The experimental studies were affected by
the COVID-19 pandemic but mostly recovered during
the 5-month extension period. Experimental work at the

Health and Safety Executive suffered from off-design
test conditions at a large-scale tunnel facility, but was
completed in December 2022 (final reports on deliv-
erables 2.3, 3.3 and 4.3 are available on the project
website) (relevant Innovation Radar entry: https://www.
innoradar.eu/innovation/40447).

All deliverables in WPS5 (first responders’ intervention
strategies and tactics for hydrogen accidents in under-
ground transportation systems and risk assessment) -
deliverables 5.1,5.2, 5.3 and 5.4 - have been achieved
ontime and are publicly available on the project website.
The stakeholder workshop (milestone 6.2) and the
international workshop of emergency services (mile-
stone 5.2 and deliverable 5.2) were changed from face-
to-face to online events due to the COVID-19 pandemic
(reports on deliverables 5.3 and 5.4 are available on
the project website) (relevant Innovation Radar entry:
https://www.innoradar.eu/innovation/40450).

WP6 (synthesis, outreach and dissemination) was
responsible for the two principal project outcomes -
deliverables 6.9 (recommendations for inherently safer
use of hydrogen vehicles in underground traffic systems)
and 6.10 (recommendations for RCS). National net-
works and a stakeholder advisory board were formed
and operated within WP6. The board meeting minutes
arereported in deliverables 6.2, 6.4,6.6,6.7,6.8 and 6.13.
Thelist of publications was compiled and maintained as
part of milestone 6.5 (report 6.9, deliverable 6.10 and
the publication list are available on the project website).

+ The safety strategies developed in the project, the
closed knowledge gaps and the main public outcomes
(deliverables 5.4, 6.10 and 10) were presented at the
dissemination conference (deliverable 6.12), which was
organised as a face-to-face event on 14-15 July 2022
in Brussels (all conference presentations are available
on the project website).

FUTURE STEPS AND PLANS
The project completed its work.
Final periodic and financial reports were submitted.

+  Partners continue to communicate the project results
through scientific publications and at the meetings
of standardisation organisations.

Achieved to date Target
Target source Parameter Target by the project achieved?
D5.4 Harmonised recommendations on response to hydrogen accidents 1 1
D6.10 Recommendations for RCS 1 1
Project's own objectives D6.9 Recommendations for inherently safer use of hydrogen vehicles in underground 1 1
traffic systems Vv
Engineering models and simulations 34 34
Two seminars (M6, M30), two workshops (both M15), dissemination conference (M36). 5 5
Unique experimental data / experimental data to support development of physical
AWP 2018 models, simulations and engineering tools 20 20
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