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The D5.2 Report on the workshop oémergency servicepresents the results of the
internationaworkshop ofemergency serviceshich were raised by the project partners and
the workshg attendants.

Originally the workshop was plannedfasternational workshop with participation of experts
from fire services, police services and rescue servié@ase toCOVID-19, the orsite event
planned for May 2020 was not feasible. Instead,international virtual workshop of
emergency servicegas held in October 2020 as an online event.

The workshop countetlO2 participants.These wereactorsof the projects HyTunneCS and
HyResponder as well as first responders from fire services. Representatives also included
operators of underground transport systems (UTS) as well as regulatory and safety authorities
and e.g. manufacturers of hydroggowered vehicles.

The goalsof the workshop wrefirstly to have a better common understanding of the tasks,
options and also limitations of first responders, especially firefigl#exondly the workshop
served to identify open questions, especially from firefighters, to the stsantislved in the
project.Both goals were achievdy sharing knowledge on established operational firefighting
tactics for UTS and by solving tabletop scenarios together.

It was not theintention of the workshop to formulate conclusive, generally valid
recommendations for the management of incidents involving hydipowered vehicles at
this stage. This will only be possible after theuegaised in the workshop have besaived

One of the main findings of the workshop was that technoldidjiesT PRD-less tanks would
significantly reduce or even eliminate many risks of hydregg@anered vehiclesFor many
participants of the workshop this was a completely new perspective for the future. This gave
the impression that in some cases problems were discwgsieh, thanks to innovative
technology,could no longer pose serious problemd.the same time, it became clear that
despite these innovative security technologies, spd@aizardswill remain.

This report therefore proposes that one of the next stepdd be to clearly identify which
hazardsouldbe eliminated by the new technologies and which will remain. Only then will it
be possible to review how the tactics and techniques recommended so far for dealing with
incidents involving hydrogepowered ehicles need to be adapted accordingly.

Regardlesshe prospect of significantly safer hydrogen vehicle technologies in the future, the
workshop is of the opinion that mastcidentsinvolving hydrogerpoweredvehicles can be
handled in a similar way toonventional poweredehicles. However, there are some special
properties of hydrogepowered vehicleshat haveto be considerecde.g. how to detect and
handle a hydrogen jet flame

Therefore, the most important recommendation at this stage is to erstufieefighters are
informed about the involvement of hydrogeman incidenas early apossible

As afurtherresult of the workshop many detailed questions were identified and listed. The
next step is to investigate which of these questions should be dealt with within the project and
by whom
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Hydrogen safetyfirst responsestandarcbperation procedes, ventilation, tactics, strategies,
Hy-Responsgetabletop exercises, TPRBss tanks, underground transport systems, angle of
attack, putstay.
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CNG CompressedllaturalGas
HPV HydrogenPowered Vehicle

HY Hydrogen

HY-SOP Standard Operating Procedure for fifi¢idents
LEL Lower Explosive Limit

LPG Liguefied Petroleum Gas

SCBA SeltContained Breathing Apparatus

SOG Standard Operating Guidelines

SOP Standard Operating Procedure

TPRD Thermally activatedPressure Relief Device
UTS Underground Transport System

VIN Vehicle Identification Number

Emergency ServicesOrganizations which ensure public security and safety by addressing
emergency situations, in the Fdontext mainly fire services

First Resporse: First actions taken at an incident scene; in theddMtext mainly by police,
ambulance servicax fire sewices. First response by laymen is not discussed in the present
repat.

Incident is something that occurs casually in connection with something else.
Risk is the combination of the probability of an event and its consequence.

Standard Operating Procedures stepby-step instruction to help perform complex
operations.
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The HyResponse project developed recommendations for Standard Operating Procedures
(SOP) for the intervention in case wofcidentswith hydrogerpowered vehicles. In the
HyTunnetlCS project, the special features of tunnels and similar confined spastbe
considered additionally.

Both outdoors and in tunnels or underground car parks, for example, firefighters are faced with
a fundamental probie: There is very little concrete experience to date in dealing with incidents
involving hydrogerpowered vehiclesTo develop suitable tactics and techniques, it is
primarily necessary to draw on scientific and technical facts. From these facts, idemivee

how firefighters should best proceed in theory. A completely different question is how this
theory can be put into practice.

For the development of tactics for raneidents the method of tabletop exercises has proven
its worth. First, an initial scenario is defined to which actors react individually, thereby
changing the scenarid@his creates a new situatiom which the actors react individually. If

this is repeated sewartimes, a unique chain of decisions is created, which leads to a certain
result. If the actors make different decisions, thasylead to differentesults but sometimes

this may lead tadentical results.

If defined scenarios are played through sdvenges in this way, suitable and less suitable
tactics gradually crystallizeThis makes it possible to reduce the total number of possible
tactics to a few, which in an emergency are very likely to be effective. Whetherttiesase,
however, only poves itself in practice

This scenario technique is also ideal for identifying open questions of principle or insufficient
experienceln the first tabletop exercises conducted by the International Fire AcadleAly

on the subject, it became clear thagrthis no method of reliably determining that a hydregen
powered vehicle is involved.

Also, it was recognized with the scenario technology that much information, which would be
helpful for the evaluation of the concrete danger situation, will hardly biallein the initial
phase of an operation.

The primary purpose of the international workshop for emergency services should therefore be
to use the scenario technique to identify open questions and review existing and newly
developed SOPs.

During the prepration of the workshop, however, a great need for mutual exchange of
knowledge was identified. Many of the firefighters involved in the project are of course familiar
with the essential properties of hydrogen and know how to handle it. However, very few o
them are familiar with hydrogepowered vehicles in detail.

Conversely, the scientists involved in the project naturally have an immense amount of
knowledge about fire and explosion protection. However, most of them are not familiar with
the practical wik of firefighters, or at least not from their own experience.

Therefore, the workshowasdesigned in such a way that all participants can learn from each
other.
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Thereby it was shown that the term workshop alone can be understood very differently
dependng on the cultural area and field of work. For firefighters, a workshop is primarily an
event in whichseveralexperts work together to clarify specific questions. In the field of
science, a workshop is also understood as a course.

The project participantay perceive as an enrichment of their intercultural competence that

it was possible to reconcile these apparent opposites by planning the workshop in such a way
that both demands can be met. This should even prove to be a great benefit. The workshop also
encouraged many participants to ask the seemingly "stupid questions". Of course, the "stupid
guestions" often turned out to be the most interesting ones. Thus, the workshop was able to
contribute to deepening the exchange between tHmssgd science antthe necessarily
extremely practic@riented emergency services.

This workshop was not expected to be able to finally clarify all open questions. Neither was
there enough time for thigor did the complexity of the topic allow for simple answers to all
guestions.

However, it became very clear that the practical possibilities of intervention depend to a large
extent on the systeimmanent safety of the hydrogen technology used in vehicles. This is
particularly true for explosion hazards. The less likelygrbgen tanks are to burst and the lower

the probability of an explosion in a tunnel or a confined space, the faster and more effectively
firefighters will be able to successfully ward off the remaining hazards in any case

The goals of the workshop werestily to have a better common understanding of the tasks,
options and also limitations of first responders, especially firefighters. Secondly, the workshop
served to identify open questions, especially from firefighters, to the scientists involved in the
project. Both goals were achieved by sharing knowledge on established operational firefighting
tactics for UTS and by solving tabletop scenarios together.

In working through these scenarios, the following questions should and were then also
discussed.

A What are the specific conditions for intervention imderground transportation
system®

How do first responders get all relevant information needed?

What are the possible actions taken by firefighters?

Why is ventilationa veryimportant factor?

Who is responsible for which measures of response?

What behaviour by persons involved must be taken into consideration?

Which issues need further research?

v D D> D>

PagelOof 35



Grant Agreement No: 826193
D5.2.Report on the workshop efmergency services

t%)el

2. Planning and conduct of the workshop

The handson workshop inBalsthal would have offered ideal conditions to experience the
special world of interentionin tunnels and to discuss it intensivelyt due to COVIB19 this
event was finally performed online. Information about the initial planning is available in the
Annex L Annex Il presents the final agenda of the event.

Both can hardly be realized in an online meetifigcompensate for the limitation of sensory
experiences, two measures were taken. Firstly, elaborate presentations with numerous pictures
and graphicsvere producedo visualize all statements in the best possible way. Secondly, a
completely new tool for tabletop exercises in video conferences was developed. Based on these
optimized or newly developed tools, the goals for the workshop were sharperikd agenda

was developed.

2.1 Presentations

Presenters of IFA created presentations with many pictures and drawings to explain design and
hazards of UTS and established tactics and techniques for interventions in UTS. Animated
slides were created to visumd procedures.

3

Figure 1: Example for presentations created for the virtual workshop

w |

D C

Upstream side

0 0 g i

LA

Downstream side

aw |

D

[] :
- AEEEnS = - N . —— ~
- — - [r——————
Downstream s
A -

Upstream side

ide

Figure 2: Example for animated slides
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2.2 Virtual tactic simulator

Tabletop exercises areveell-established method for develog and train tactics. IFA uses
special tables in which scenarios are projected from below onto a glassypietie can be
painted with felt pens

Since firefighters are very familiar with tabletop exercises, this pueatself did not have to

be changed. But a way had to be found to show the scenarios online and change them
interactivelyduring the presentation. Therefore, the scenarios were modified first. Normally,
for tabletop exercises toy cars are used. Emerg@rcgs can be symbolized with game
figures, among other things. For the online version, both were simply represented by moveable
symbols.

Technically, the scenarios and the resources were drawn on PowerPoint slides. In order to be
able to move them, hower, working in editing mode and not in presentation mode is
necessary. Finally, it was desired that the symbols be moved by all participants and that they
be able to draw them into the scenarios.

For this purpose, various conference systems were tdstedllow remote control by all
participants by sharing their mouse and keyboard with the moderator. Of course, this only
makes sense if only one or two participants intervene in the scenario at a time. During the tests,
the GoToMeeting platform proved te well suited for this purpose. In the previous tests as
well as during the workshop, this remote control worked reliably.

Scenario: Vehicle fire in tunnel

Fire services Operator:
- Two-sided attack — Fire protection concept, in particular:
— Extinguish to rescue — Detection
— Police and paramedics stay outside - Venting regime
— Information for fire services

Moveable symbols

x

E
7}
o
Il
[}
<<
'
=
T
c
2
=
1]
c
&
£
©

Figure 3: Example for a scenario from the virtual tactic simulator

Pagel2 of 35



Grant Agreement No: 826193 t%el
P

D5.2.Report on the workshop efmergency services

One of the main goals of the workshop was to enable an intensive exchange between the
participantsThe meeting was onlinso the general experience is much more difficult than

a physical meeting. Surveys and ests show that direct requests to speak Vvideo
conferences are rare, but the chat channel is used intensively. For this reason, an additional
moderator was appointed to organize the chat channel and to filter out particularly exemplary
guestions and contributions from it and place them in thigoral discussion. Participants

were encouraged to speak directly. This made it possible to make the discussion more lively
than usual in videoconferences.

IFA sends digital newsletters in German, French andiéngp a total of2746 people. The
newsletters were linked to a special IFA website where participants could reistetly
1000 of the sent newsletters were opeéd. recipients used the link to the I&Avebsite.

The addressees were former coursetipipants, visitors of the annual IFA International
Commanders' Forum, as well as persons who had registered for tha#wsletter in the past

years. These addressees are persons who are specifically interested in the topic of fire
operations in UTSIt is not always known which organizations they belong to, especially since
they often have given private email addresses. What is certain, however, is that the circle of
users includes operators of UTS, supervisory authorities and security agémeaiddition,
representatives of police forces and emergency services (paramedics) were invited to
participate by amail. All recipients of emails and newsletters were asked to forward them to
possibly interested colleagues. We know from correspondence thedsisgade of this option.
However, it is not known how many other people were invited in this way.
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In addition, a flyer was created ByHato motivate those invited to participate in the workshop

and which was used for the dissemination of the event in Linkedin and also in a specific
newsletter prepared by the project and distributed to the contacts list.

AGENDA AND REGISTRATION HERE!

*
The HyTunnel-CS project has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking (JU) under grant agreement ** **
No The JUr ves support from an Union’s Horizon 20 rch innovation programme and United FGH % i
Kingdom, Germany, Greece, Denmark, Spain, | Netherlands, Belgium, France, Norway, Switzerland 3 f; e *
5 A A i S e,
Pictures rigths: All rights rest w e Interr ire Academ % * 4 *
ictures rigt Il righ t with the Internat | Fire A ny Dt *

Figure 4: Dissemination material used for the event

A total of 158 people registered for the free workshop. At the peak, 92 participants were in the
forum at the same time.

The link to the GoToMeeting platform was sufficient for active participation in the waoksho
Therefore, not all participants had registered before. Apparently, many people attended from
their home office and used privatarail addresses. For this reason, there is no complete
overview of the organizations represented at the workshop.

However, it can be seen thatearly all of the abovenentioned areas were represented,
especially operators of UTS and manufacturers of hydrpgarered vehicles. The field of
paramedics was indirectly represented since many of the participating fire servicgsesdde
paramedics.

It was not apparent whether police authorities were also represented. It can be assumed that
this was rather not the case. This is because police forces have so far shown virtually no interest
in the subject of hydrogen incidents. Tigsagainst the background that in most countries,
technical emergency response is the sole responsibility of fire services.
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In terms of contensix focal points were established for the workshop.

A Overview oftheprojects HyTunelCS and HyResponder

A Knowledgesharingon interventions itJ TS in general

A Interactive discussion of appropriate tactics for response{adiyents in tunnels and
similar confined spaces

A Exchange views on education and training for-Rigsponse in tunreland similar
confined spaces

A Identify questions that need further scientifiarification.

A Synchronization with partner activities

It would go too far here to reproduce the contents of all presentations completely. There would
also be the danger of reproducing complex contexts incompletely or even incorrectly.
Therefore, only those statements that seem relevant from the fire sgmicesf view are
summarized below. For this purpose, the initial slide as well as slides with summaries and
conclusions are shown. Presentations can be downloaded here:
https://hytunnel.net/?page_id=1168

HyTunrel-CS and HyResponder arimdependent but closely linked projects
Dmitriy Makarov (UU) introduced the #ATunnelCS project.

Figure 5: Ambitions of the MTunnelCs project
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