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Abstract 
The Firefighting Resource Management Centre (FRMC) has been operationalized through a set of 
tools (Work System Analysis, Drill Designer, Condition Cards, and Debriefing Guide) intending to 
improve many aspects of the firefighting resource management on a ro-ro ship. This report presents 
the demonstration of these tools which was conducted as a two-day session performed at SAS 
training facilities in Jovellanos, Spain in January 2023. The session included theoretical lectures, 
workshops and two simulated fire drill including both a simulated bridge and actual fires. This report 
only presents the demonstration. The context and background are presented in D07.10 Deployment 
and validation of firefighting resource management simulator prototype (Skogstad et al., 2023). 

 

 

 

 

 

 

 

 

 

 

 
 
This project has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 814975 
 

The information contained in this deliverable reflects only the view(s) of the author(s). The Agency 
(CINEA) is not responsible for any use that may be made of the information it contains. 
 
The information contained in this report is subject to change without notice and should not be 
construed as a commitment by any members of the LASH FIRE consortium. In the event of any software 
or algorithms being described in this report, the LASH FIRE consortium assumes no responsibility for 
the use or inability to use any of its software or algorithms. The information is provided without any 
warranty of any kind and the LASH FIRE consortium expressly disclaims all implied warranties, including 
but not limited to the implied warranties of merchantability and fitness for a particular use. 
 
© COPYRIGHT 2019 The LASH FIRE Consortium 
 
This document may not be copied, reproduced, or modified in whole or in part for any purpose without 
written permission from the LASH FIRE consortium. In addition, to such written permission to copy, 
acknowledgement of the authors of the document and all applicable portions of the copyright notice 
must be clearly referenced. All rights reserved.  



Deliverable D07.11  
 

2 
 

Document data 

Document Title: D07.11 – Firefighting resource management simulator prototype 

Work Package: WP07 – Inherently Safe Design 

Related Task(s): T07.13 

Dissemination level: Public 

Deliverable type: DEM 

Lead beneficiary: 19 – NSR 

Responsible author: Martin Rasmussen Skogstad 

Co-authors: Torgeir Haavik, Martin Inge Standal, Brit-Eli Danielsen 

Date of delivery: 2023-05-05 

References: D07.4, D07.8, D07.10 

Approved by Jaime Bleye Vicario on  
2023-05-04 

Staffan Bram on  
2023-04-28 

Maria Hjohlman on 
2023-04-13 

 

Involved partners  

No. Short 
name 

Full name of Partner Name and contact info of persons involved 

19  NRS  NTNU Social Research Martin Rasmussen Skogstad 
martin.rasmussen@samforsk.no   
Torgeir Kolstø Haavik torgeir.haavik@samforsk.no 
Martin Inge Standal martin.standal@samforsk.no 
Brit-Eli Danielsen brit-eli.danielsen@samforsk.no 

14  NTNU  Norwegian University of Science and 
Technology NTNU 

Hedvig Aminoff hedvig.aminoff@ntnu.no  
Erik Styhr Petersen erik@styhr.dk 

15 SAS Sociedad de Salvamento y Seguridad 
Maritima 

Jaime Bleye Vicario jaimebv@centrojovellanos.es 
Covadonga Suarez 
covadongasa@centrojovellanos.es 
Ana Rietz Martinez  
anarm@centrojovellanos.es  

1 RISE RISE Research Institutes of Sweden AB Staffan Bram staffan.bram@ri.se 
Julia Burgén julia.burgen@ri.se 

24 DFDS DFDS AS Michael Stig udmis@dfds.com 
Søren Bildt sobil@dfds.com 
Lena Brandt lebra@dfds.com 
Jakob Lynge jalyn@dfds.com  

 

Document history 

Version Date Prepared by Description 

01 2022-08-31 Skogstad Draft of structure 

02 2023-03-15 Skogstad Circulated to reviewers 

03 2023-05-05 Skogstad Final report 
  

mailto:martin.rasmussen@samforsk.no
mailto:torgeir.haavik@samforsk.no
mailto:martin.standal@samforsk.no
mailto:hedvig.aminoff@ntnu.no
mailto:erik@styhr.dk
mailto:jaimebv@centrojovellanos.es
mailto:covadongasa@centrojovellanos.es
mailto:anarm@centrojovellanos.es
mailto:staffan.bram@ri.se
mailto:julia.burgen@ri.se
mailto:udmis@dfds.com
mailto:sobil@dfds.com
mailto:lebra@dfds.com
mailto:jalyn@dfds.com


Deliverable D07.11  
 

3 
 

Content 
1 Executive summary ......................................................................................................................... 4 

1.1 Problem definition ................................................................................................................... 4 

1.2 Method .................................................................................................................................... 4 

1.3 Results and achievements ....................................................................................................... 4 

1.4 Contribution to LASH FIRE objectives ...................................................................................... 5 

1.5 Exploitation.............................................................................................................................. 5 

2 List of symbols and abbreviations ................................................................................................... 6 

3 Introduction ..................................................................................................................................... 7 

4 The Simulation ................................................................................................................................. 7 

4.1 The Demonstration .................................................................................................................. 7 

4.1.1 Demonstration outline ..................................................................................................... 8 

4.2 Debriefing Guide - Debriefing tool demonstration ................................................................ 14 

5 Conclusion ..................................................................................................................................... 15 

6 References ..................................................................................................................................... 16 

7 Indexes .......................................................................................................................................... 17 

7.1 Index of figures ...................................................................................................................... 17 

8 ANNEXES ........................................................................................................................................ 18 

8.1 ANNEX A Additional photos .................................................................................................. 18 

8.2 ANNEX B Workshop material ................................................................................................ 23 

 

  



Deliverable D07.11  
 

4 
 

1 Executive summary 
 
1.1 Problem definition 
The LASH FIRE firefighting resource management centre (FRMC) is a concept that encompasses the 
technical, organisational, and human resources needed for safe and efficient fire response. The 
FRMC was defined in D07.4 (Skogstad et al., 2022), and includes the interaction of ship crew and 
their training needs, communication, and equipment use. The operationalization of the FRMC as a 
set of tools is described in D07.8 (Vicario et al., 2022) and the final tools are presented in D07.10 
(Skogstad et al., 2023). 

IMO regulations include rules on the frequency and content of fire-drills, and as such fire drills are an 
important avenue for the crew to consider and practice fire-emergencies. However, the learning 
outcomes of drills can be enhanced through simple means. In the LASH FIRE project, a set of tools 
has been developed to improve parts of the FRMC through improved learning outcomes from fire 
drills (see D07.8 (Vicario et al., 2022). The final FRMC tools presented in this report are: 

- Work system analysis, which is a functional model and graphical representation of the 
system of firefighting capabilities. The tool can be used to systematically identify factors that 
can affect fire safety on a specific vessel. 

- A Drill design template, which is a tool to make use of insights derived from the other tools 
(work system analysis, debriefing guide) in the planning of drills. 

- Condition cards, which can be used to facilitate the introduction of variability and the 
unexpected into safety discussions and drills. 

- Debriefing guide, which support the learning from drills and the ability to gain feedback that 
can be systematically used in improvement work. 

This report documents the demonstration performed at the Jovellanos Maritime Safety Training 
Centre (hosted by SAS, in Asturias, Spain), an onshore centre providing maritime fire training 
facilities, on January 18th and 19th, 2023. 

 

1.2 Method 
Demonstration and validation of the tools were performed at SAS training facility in Jovellanos, 
Spain. Workshops, table-top exercises and simulated drill scenarios were performed. The results 
from this simulation in the form of feedback from participants were used to assess the face validity 
of the tools, and a human-centered design evaluation.  

This report has received input from LASH-FIRE deliverables D07.4 (Skogstad et al., 2022), D07.8 
(Vicario et al.,2022) and D07.10 (Skogstad et al., 2023). The method section presented in this report 
is also included in D07.10 (Skogstad et al., 2023). 

1.3 Results and achievements 
The results in the report are from the successful simulation of the FRMC tools at SAS training facilities 
in Jovellanos, Spain. In short: 

- Working with the Work System Analysis, participants experienced greater awareness of 
others’ perspectives, and gained a more detailed understanding of the functions required in 
fire-emergency management. However, the tool was described as comprehensive and time-
consuming, and may be more feasible to use for officers and land-organization, than sharp-
end ship crews. 
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- The Condition Cards could be used to increase creativity and help introduce variance to the 
fire-drills in order to anticipate and train for unexpected events.  

- Debriefing guide promoted more discussion among participants than regular debriefs, and 
could be useful to share experiences and making implicit knowledge explicit. However, 
participants emphasized that such a tool would not be used if it was too complex or making 
documentation too time consuming.  

1.4 Contribution to LASH FIRE objectives 
This report (alongside additional results presented in D07.10 (Skogstad et al., 2023) is contributing to 
the following LASH FIRE objectives: 

- Strengthen the independent fire protection of ro-ro ships by developing and validating 
effective operative and design solutions addressing current and future challenges in all 
stages of a fire (LASH FIRE Objective 1). 

- Reduce the potential for human error, accelerate time sensitive tasks and provide more 
comprehensive and effective decision support, by increased uptake of human centred design 
and improved design of tools, environments, methods, and processes for critical operations 
in case of fire (LASH FIRE WP07 Objective). 

- Develop and validate a firefighting resources management centre (FRMC) with improved 
design for critical operations in case of fire, reducing the potential for human error, 
accelerating time sensitive tasks, and providing more comprehensive and effective decision 
support (LASH FIRE Action 7-C Objective). 

1.5 Exploitation 
The results from this report demonstrated that the FRMC tools developed in LASH FIRE can feasibly 
be utilized by ship operators – e.g.  senior management on board or by shore management – to 
improve individual and organizational learning outcomes from fire drills. This will subsequently 
improve safety by reducing the potential for fire-emergencies, and by reducing the consequences if a 
fire-emergency should occur.  
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2 List of symbols and abbreviations 
 

APV                                             Alternative Powered Vehicles 

CCTV   Closed-circuit television 

FRMC  Firefighting Resource Management Centre 

VHF                                             Very High Frequency 

VTS  Vessel Traffic Service 

WAI Work-as-imagined 

WAD Work-as-done 

WSA Work System Analysis 
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3 Introduction 
Main author of the chapter: Martin Rasmussen Skogstad, NSR 

This report documents the demonstration performed at the Jovellanos Maritime Safety Training 
Centre (hosted by SAS, in Asturias, Spain), an onshore centre providing maritime fire training 
facilities, on January 18th and 19th, 2023. 

The demonstration also functioned as a test and validation of the Firefighting Resource Management 
Centre (FRMC), which have been operationalized as a set of tools to improve the firefighting resource 
management and overall fire safety on a ro-ro ship. 

The four tools are: 

- Work System Analysis (WSA) 

- Drill Designer 

- Condition Cards 

- Debriefing Guide 

For the final presentation of the tools see (Skogstad et al., 2023). The academic background 
supporting the FRMC including work-as-imagined (WAI) versus work-as-done (WAD) and resilience is 
presented in D07.8 Design Definition and Development of Firefighting Resource Management 
Simulator Prototype (Vicario et al., 2022). 

4 The Simulation 
Main author of the chapter: Brit-Eli Danielsen, NRS 

The following sub-chapters (4.1- 4-2) presenting the demonstration are also included as part of D07.10 
(Skogstad et al., 2023). 

4.1 The Demonstration 
The demonstration and evaluation of the solutions developed in this work package was performed at 
the Jovellanos Maritime Safety Training Centre (hosted by SAS, in Asturias, Spain), an onshore centre 
providing maritime fire training facilities, on January 18th and 19th, 2023. Five experienced seafarers 
from DFDS participated to the demonstration. The participants were all male and two of them were 
captains, while the others were chief officer, first engineer and first officer in their shipping company. 
They all had experience from ro-ro ships and some also from ro-pax ships. The participants were all 
actively contributing to discussions, workshops, and the fire simulations. The demonstration lasted 
for two days and consisted of theoretical lectures (given by NSR and NTNU), workshops (facilitated 
by NSR and NTNU) and practical fire simulations (administered by SAS).  
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4.1.1 Demonstration outline 
 

 

 

 

 

 

 

 

 

DAY 1 

09:00-11:00 Introduction 

Day 1 started with an introduction by SAS including a short presentation round of participants and 
LASH FIRE project members, information about the Jovellanos training centre, the LASH FIRE 
research project and the plan for the two upcoming days. Informed consent was signed by all 
participants. SAS provided a familiarization tour of the facilities, including the bridge simulator and 
the fire ground. 

11:00-13:00 Fire Simulation 

The simulated fire scenario was set to be on board the Magnolia Seaways, using fire plans and other 
relevant documents from this ship. The fire was simulated to be in section 11 (Figure 1). The 
simulated scenario was fire in an APV while the ship was sailing in the Dover channel. Two of the 
participants acted as captain and first officer on the bridge, one participant acted as the runner while 
the rest of the participants formed a firefighting group to approach the fire on deck. The bridge was 
simulated in a bridge simulator (Figure 2) in the Jovellanos facilities. This room was equipped with a 
complete ship bridge simulator, telephone and VHF radios for communication with the fire team and 
external parties as well as live video from the fire location to simulate the CCTV on a real ship. The 
deck was simulated in a separate ‘cargo hold’ in the outside area of the Jovellanos facilities (Figure 
4). The available firefighting equipment in the field consisted of fire blanket, fire hoses, drencher 
system and foam.  

 

DAY 1 

09:00-11:00 Introduction 

11:00-13:00 Fire Simulation 

14:30-15:30 Standard debrief 

15:30-17:30 WSA 

 

 

 

DAY 2 

09:00-11:30 Reflection, Drill Designer 
and Condition Cards 

12:00-13:00 Fire Simulation 

14:00-15:00 Drill Designer and 
Condition Cards cont’d 

15:00-16:00 Debriefing Guide 

16:00-16:30 Assessment of the two-
day demonstration 
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Figure 1 Magnolia Seaways drencher sections. The fire was simulated to be in Section 11. 

Training instructors from Jovellanos were present at all locations to guide the participants through 
the exercise. The SAS training instructors located in the “back room” (Figure 3) coordinated the 
simulation and acted as personnel from other ships, the VTS and shipping company representatives 
that communicated with the bridge via telephone and VHF. In addition, five researchers from 
NTNU/NSR observed the participants in the bridge simulator, from the “back room” and in the field. 
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The researchers took notes, pictures, and video in order to document the event for evaluation and 
further research.  

 

Figure 2. The bridge simulator. 

 

 

Figure 3. Coordination of the simulation taking place in the “back-room”. 
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Figure 4. The simulated fire ground. 

 

14:30-15:30 Debrief 

After completing the fire simulation, training instructors, researchers and participants gather in the 
classroom for a debrief session. The debrief was based on the standard debrief sessions as held on 
board ships after drills. The participants talked through the simulation scenario, what happened, 
what kind of challenges they encountered, what could have been done better and what went well. 

15:30-17:30 WSA 

This was a classroom section that started with a lecture introducing the theoretical background for 
developing the tools (NTNU) (Figure 5), before introducing WSA The work system analysis (NSR). 
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Figure 5. Lecture. 

The remainder of this day was a workshop session in which participants were divided in two groups 
based on their roles during the simulation, the participants from the bridge and the runner in one 
group and the participants from the fire ground in the other group (Figure 6).  

 

 

Figure 6. Workshop. 

The groups were given the task to develop a Work System Analysis of the firefighting activity based 
on the simulation they just had participated to. The groups worked with help from a facilitator on 
demand. They wrote down functions and sub-functions on blank Function Cards and arranged them 
in their preferred hierarchical order on the table. The workshop session ended with a plenary session 
in which all participants discussed the work system analysis that had been developed by the two 
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groups. As the two groups had experienced the simulation from different sites, they had emphasized 
different functions in their analysis which facilitated the reflection and discussion about the different 
work systems on a ship and their inter-relations. 

 

 

Figure 7. Development of the work system analysis. 

DAY 2 

09:00-11:30 Reflection and Condition Cards 

Day 2 started with a classroom session in which participants reflected on their experience from Day 
1, what were useful learning points from the theoretical and practical sessions.  

The Condition Cards was introduced in a lecture format (NSR) before a workshop where participants 
applied Drill Designer was initiated. 

The participants re-joined the groups from Day 1 and were asked to identify and discuss how the 
previously established functions in the work system analysis can vary. They wrote down variability on 
blank Conditions cards and placed them adjacent to their respective functions in their own work 
system.  This workshop session ended with a plenary session in which all participants discussed the 
identified variabilities. 

12:00-13:00 Fire Simulation (repeat of day 1 with a surprise element)  

A fire simulation was performed also on day 2. This simulation replicated the simulated scenario 
from day 1, including the participants playing the same roles as the day before. However, the Day 2 
scenario had additional (surprise) elements related to the discussion on variability in the previous 
workshop. The additional elements were placing magnesium in the car on fire and the discovery of 
an injured person that turned out to be a stow away.  
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14:00-15:00 Condition Cards cont’d 

After the fire simulation the demonstration of Condition Cards continued in another classroom 
session. Condition cards that had been developed up front by the researchers were handed out, and 
there was a discussion on whether and how this tool can be used to develop the regular drills 
performed on board ships. 

15:00-16:00 Debriefing Guide 

A debrief session following the Day 2 fire simulation was facilitated by a researcher (NSR) using the 
developed debrief template (Debriefing Guide; Figure 21 Debriefing template) 
 
16:00-16:30 Assessment of the two-day demonstration 

The final classroom session was also led by a researcher (NSR) with the aim to collected feedback 
from the participants on the overall experience of the two days as well their impression of the three 
tools, in particular the usefulness of the tools and what would be critical for these solutions to be 
successful in real use. 

 

4.2 Debriefing Guide - Debriefing tool demonstration 
Debrief day one 

After the demonstration each day, the participants met to discuss the event as they had unfolded in 
the scenario. For the first day, the debriefing session was led by the person being the captain for the 
demonstration. In this case the captain was asked to run through the debriefing session as he would 
have done after a regular drill. The debriefing to a large degree consisted with the debriefing leader 
going through a timeline of the event, with other crew members adding their opinions and thoughts. 
The debriefing and discussion lasted approximately 30 minutes. 

Debrief day two 

After the second day demonstration, the debriefing session was led by a member of the research 
team. The debrief session started by the researcher going through the instructions for the facilitator, 
and presented these to the crew in a manner the facilitator would. Utilizing the facilitator guideline 
(Table X) the researcher set the stage for the potential of safety improvement and learning from 
drills through: 

- improving communication, 
- being aware of unexpected events, 
- being made aware of other crewmembers’ tasks, adaptations that are made, and implicit 

knowledge they possess, by explicitly talking about it, 
- being made aware of things that are working well, that one needs to preserve, and 
- identifying aspects, the land-organization can improve. 

Then the facilitator prompted the individuals to be in the right mindset to allow for open and good 
discussions during the debriefs. This was done by highlighting that: 

- all crew members are competent and well-intentioned and working towards the shared goal 
of being better and safer during a fire-emergency, 

- active participation is important,  
- what crew members share will be listened and attended to, 
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- it is acceptable to be uncertain of something,  
- speaking out when disagreeing and sharing unpopular ideas is encouraged,  
- focus should be on what happened and why, and not who did what. 

The facilitator then started on a high level and asked if any participants wanted to say something 
about what happened today. Depending on who answered, the facilitator ensured that perspectives 
of the bridge, runner, and fire-crew was promoted. The facilitator utilized the questions in Figure 20 
Examples of questions to ask during the debriefing and Figure 21 Debriefing template. Questions 
were: 

- What happened in the exercise today? 
- Did anything unexpected happen? 
- Was anything challenging, difficult or did not go as expected? 
- Can you think of any conditions which would have changed the situation to the better or 

worse? 
- What would happen in a worst-case scenario? How could you and your colleagues handle 

this? 
- What went well (strengths) 
- What could have gone better (weaknesses) 

This debriefing session lasted approximately 30 minutes. 

After the debriefing, the template (Figure 21 Debriefing template) was presented to the participants 
and its usefulness and issues with potential implementation in a real-world setting was discussed. 
The template was already filled out by the researchers based on what happened in the day two 
demonstration scenario.  

After the template discussion, a more general discussion was undertaken where participants were 
prompted towards discussing their experiences with the second day debriefing. Questions probed 
whether the day two debrief (besides being led by the researcher) was any different from how they 
usually do drills, whether spending more time or effort on debriefs makes sense, and is feasible, and 
whether the format and template can be used to facilitate relevant discussion, improve learning, and 
involve the land-organization more in issues that are identified. 

 

5 Conclusion 
Main author of the chapter: Martin Rasmussen Skogstad, NSR 

The demonstration of the FRMC tools and the simulated fire drills were considered a success by both 
the researchers, trainers and participants. See D07.10 (Skogstad et al., 2023) for the results of the 
validations of the FRMC tools obtained by the demonstration and simulation presented in this report.  
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8 ANNEXES 
8.1 ANNEX A Additional photos 

 

Figure 8 The researchers used chest-mounted GoPro-cameras to collect video from the simulated drills  
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Figure 9 Outside view of the bridge simulator before the simulated drill 



Deliverable D07.11  
 

20 
 

 

Figure 10 Fire alarm panel on the simulated bridge 
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Figure 11 Controls in the simulation bridge  



Deliverable D07.11  
 

22 
 

 

Figure 12 CCTV in the simulated bridge 

 

 

Figure 13 Screenshot from video provided by SAS. The video includes the CCTV feeds available at the bridge, but also a video 
of the bridge. 
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8.2 ANNEX B Workshop material 

 

Figure 14 Conceptual design of a simple template to help vary drills and to define training objectives. 
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Figure 15 Fire drill plan template 
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Figure 16 Condition cards prototype used in Jovellanos demonstration. 

 

 

Figure 17. Three of the prototype Condition Cards.  
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Figure 18 Reverse side of a Condition Card 
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Figure 19 Instructions for the person leading a debriefing 
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Figure 20 Examples of questions to ask during the debriefing 
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Figure 21 Debriefing template 
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Figure 22 The debriefing template can be printed on the reverse side of a drill checklist for practical purposes. 
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