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Executive summary suitable for publication
This document reports on the progress achieved in Work Package 4 “Containment of Damage and Fire” during the first year (2001.07.01 to 2002.06.30) of the project.  Following a brief overview of the objectives of the work tasks that were active during the reporting period, the work carried out and results achieved are detailed and discussed.  The report concludes with a statement of the progress achieved against planned activities, as these are described in the Technical Annex (Annex II) to the Contract.
S@S is the acronym for Safety at Speed, a project supported by the European Commission under the Growth Programme of the 5TH Framework Programme. The support is given under the scheme of RTD, Contract No. G3RD-CT-2001-00331.
1. Executive Summary

The principal objective of Work Package 4 is to develop suitable risk/cost models for high-speed craft to be implemented in a risk-based design methodology, with reference to the key factors pertinent to damage and fire containment.

The specific issues to be addressed include the confirmation of the main means of containment, followed by the development and implementation of risk/cost models for: the human factor, passive design systems and active design systems, as these are described in the Technical Annex (Annex II) to the Contract.  
Work Package 4 comprises three work tasks: Task 4.1 (Confirmation of the main means for containment), Task 4.2 (Formulation of models), which is further subdivided in three sub-tasks (models for containment of damage and fire relevant to the human factor, passive and active design systems, respectively), and Task 4.3 (Risk-cost model for the containment of damage and fire).  

During the reporting period, Tasks 4.1 and 4.2 were planned to be active.

1.1 Project Title

S@S – Safety at Speed

1.2 Contract Number

G3RD-CT-2001-00331

1.3 Participants
Work Package 4 Leader: SSRC.

	Task
	Task leader
	Partner
	Partner
	Partner
	Subcontractors

	4.1
	SSRC
	DAP
	DMI
	
	

	
	
	
	
	
	

	4.2
	SSRC
	DAP
	DMI
	UNEW
	

	
	
	
	
	
	


1.4 Reporting period

2001.07.01 – 2002.06.30

1.5 Work Package-wide Objectives

Work Package 4 objectives include the development and validation of procedures for assessing HSC damage and fire resistance, which are to be based on advanced simulation tools and appropriate risk analysis techniques, and to feed this information in appropriate risk-cost formats for application in design.  

The final product will be a systematic method, which contrasts risks and associated costs pertaining to HSC damage and fire resistance, suitable for integration into Work Package 5.
1.5.1 Task 4.1 – Confirmation of the main means for containment 

In this first task, a critical review of the main means for containment of damage and fire, and their design implications, is undertaken.  The critical review focuses in the following three identified categories of available means: the human factor, passive design systems and active design systems.

1.5.2 Task 4.2 – Formulation of Models

Task 4.2 objectives include the development and validation of models for assessing HSC damage and fire resistance, based on advanced simulation tools and risk analysis techniques, relevant to the human factor, passive design systems and active design systems.  The task is divided into three sub-tasks (models for containment of damage and fire relevant to the human factor, passive and active design systems, respectively).  

For damage resistance prediction, this will include the building/extending of available time domain simulation tools, capable of predicting the motions of a damaged ship, with particular emphasis to transient and progressive flooding aspects. 

For fire resistance prediction, a process to adapt for HSC the fire risk analysis methodology and tools under development for conventional ships will be carried out, assisted by the collection of relevant statistical data.
1.6 Work and Achievements in the Period

Summary of work and achievements in the period, including a listing of significant documents produced in the period.

This section shall be divided task-wise as well.

1.6.1 Task 4.1 – Confirmation of the main means for containment

SSRC, D’ Appolonia and DMI were the partners responsible to carry out the work in Task 4.1.  According to the Technical Annex (Annex II) to the contract, the work in this task was scheduled to be completed by the end of month 3 of the project (2001.09.30), with a review date set by the end of month 6 (2001.12.31).  Following internal discussion and approval by the EC, these deadlines were extended for a period of 2 months.  

The work carried out by all partners responsible is reported in Deliverable No. D4.1.0 “Confirmation of Main Means”, first issued on 2001.11.30 (Document ID Code: S104.10.09.054.001).  The final version of the deliverable (following internal review, where no comments were made), was issued to the EC and the Co-ordinator on 2002.02.22 (Document ID Code: S S104.10.09.054.002).  These dates are in accordance with the revised deadlines.

Three complementary approaches have been used in the process of identifying the main means for containment of damage and fire:

· Search and analysis of accident reports;

· Categorisation of the available means according to their relevance to the effect of the human factor, to passive design systems and finally to passive design systems;

· Results from a FMECA (Failure Modes, Effects and Criticality Analysis) workshop, held at Newcastle on 19-21 November 2001 with the participation of all the participants in the project.  

Deliverable D4.1.0 presents in detail these analyses.  Following the description of the methodology adopted, relevant results from the FMECA session are reported and main causes identified, before drawing conclusions. Finally, the identified means of containment are included in three separate appendices, together with an appendix presenting example event trees for outcomes of collision and fire.

In the following brief technical information on the work carried out by each partner is given.
Work carried out by SSRC

SSRC work in this task has focused on the identification of available means for containment of accidental flooding.  The means have been identified from the literature and mainly relate to design features and parameters, such as double-bottom arrangements, subdivision characteristics, freeboard, etc., which may be considered to offer mitigating means to the consequences of an accident.  SSRC has also provided two generic event trees, developed during the Joint North West European Project on Safety of Passenger Ro-Ro Vessels, which include the relevant factors that can influence the outcomes of collisions and fire, respectively.

This work has been reviewed and attached as Appendices 2 and 4 to Deliverable D4.1.0.

Work carried out by D’ Appolonia

D’ Appolonia’s contribution to Task 4.1 is a critical review of the main means for containment of fire, and their design implications; emphasis has been put on Active Design Systems.

On the basis of an overview of the International Maritime Organisation (IMO) and European Commission regulations, this document provides a structured list of Life Saving Appliances (LSA) and Fire Fighting Systems (FFS).

This list has been enriched by a number of products that are “on the market” and installed onboard High Speed Craft; detailed information and references to these products and vessels are provided.

This work has been reviewed and attached as Appendix 3 to Deliverable D4.1.0.

Work carried out by DMI

DMI has carried out a critical review of available means for containment relating to effects of human factors, which has centered on collecting and reviewing relevant reports and scientific studies, as to the human factors involved in containment as well as their importance.
This work has been reviewed and attached as Appendix 1 to Deliverable D4.1.0.

1.6.2 Task 4.2 – Formulation of Models

SSRC, D’ Appolonia, DMI and University of Newcastle are the partners responsible to carry out the work in Task 4.2.  According to the Technical Annex (Annex II) to the Contract, the work in this task is scheduled to be completed by the end of month 15 of the project (2002.09.30), with a review date set by the end of month 18 (2002.12.31).  

The work will be reported in three deliverables, namely: Deliverable D4.2.1 “Formulation of Human Factors Model”, Deliverable D4.2.2 “Formulation of Passive Systems Model”, and Deliverable D4.2.3 “Formulation of Active Systems Model”.  

In the following brief technical information on the work already carried out by each partner is given.  

Work carried out by SSRC  

In February 2002, SSRC had prepared a first list of parameters related to passive design systems for containment of damage. This list has been derived from the following sources:

· FMECA;

· D4.1.0 (Appendix No. 2).

SSRC work in Task 4.2 is focusing on the development and validation of procedures for assessing HSC damage survivability.  This is assessed through advanced simulation tools and risk analysis techniques, with the view to feed this information in appropriate formats for application in design.  In this process, relevant design parameters and constraints and scenarios to be considered for analysis are identified, and techno-economic models for the evaluation of the available risk control options developed.

All the activities performed by SSRC will be collected in the Deliverable D4.2.2 “Formulation of Passive Systems Model”, not later than the end of September 2002.

Work carried out by D’ Appolonia

In February 2002, D’ Appolonia had prepared a first list of parameters related to active design systems (ADS) for containment of fire. This list has been derived from the following sources:

· HSC code (Chapter 7 – “Fire Safety”);

· Technical specifications of some HSCs (i.e., INCAT type);

· FMECA;

· D4.1.0 (Appendix No. 3).

The parameters list has been reissued on June according to a common form prepared by University of Newcastle.

Further, a first report on work carried out on a “Preliminary event tree analysis” was issued on 19 March 2002.

The event trees have been derived from the list of parameters and the work done in Task 4.1 (Deliverable D4.1.0). These event trees describe the relevant factors that can influence fire development and spread inside and through ship space(s). At the moment, a general and qualitative approach has been followed in the definition of these event trees.

Afterwards, different fire scenarios have been identified on board High Speed Craft for three different areas, namely:

· public spaces;

· vehicle decks;

· engine spaces.

On the basis of Fire Control Plan, Risk Control Options have been identified for each fire scenarios and, subsequently, specific event trees have been prepared for each fire location. A questionnaire has been prepared and distributed to HSC captains to rank the possible consequences of fire events in these three areas.

All the activities performed by D’ Appolonia will be collected in the Deliverable D4.2.3 “Formulation of Passive Systems Model”, not later than the end of September 2002.

Work carried out by DMI

In March 2002, DMI had prepared a first list of parameters related to Human Errors (HE) for containment of fire. This list has been derived from the following sources, using the SHEL model (also used in WP1):

· Information from a large number of reports (covering the HE item);

· Marine Accident Investigation Branch reports;

· FMECA;

· D4.1.0 (Appendix No. 1).

The parameters list has been reissued on June according to a common form prepared by University of Newcastle.
Further, a first report on work carried out on a “Preliminary event tree analysis” was issued on 21st of March 2002.

The event trees have been derived from the list of parameters and the work done in Task 4.1 (Deliverable D4.1.0). These event trees describe the relevant human factors that might influence on fire development and spread inside and through ship space(s). 

The different sub-parameters used at the model have been identified to generate the flow in the model namely:

· Incident. The overall top event, whether it is damage or fire.

· Perception. The factors influencing the perception of the situation at hand.

· Discovery. The manual detection of the damage or fire.

· Realization. The factors influencing whether or not the situation is recognized as dangerous.

· Reaction. The handling of the situation. Uses three sub-trees to gain input for determining the end event.

1. Procedure. The ability to follow procedures in dealing with the situation.

2. Communication. The ability to communicate while addressing the situation.

3. Action. The ability to handle the situation properly.

A questionnaire and/or an interview have been prepared and will be distributed to HSC crew to rank the influences of the human factor. 

All the activities performed by DMI will be collected in the Deliverable D4.2.1: “Formulation of Human Factors Model”, not later than the end of September 2002.
Work carried out by University of Newcastle

The work carried out by UNEW consists of a “Preliminary event tree analysis” issued on 19 March 2002.

The event trees have been derived from the list of parameters, the work done in Task 4.1 (Deliverable 4.1.0) and from the study “Formal Safety Assessment of Life Saving Appliances for Bulk Carriers” (Agenda item 5, 74th Maritime Safety Committee submitted by Norway and ICFTU, 26th February 2001). These event trees describe the relevant factors that can influence the evacuation/abandoning of the vessel. At the moment, a general and qualitative approach has been followed in the definition of these event trees.

All the activities performed by UNEW will be collected in the Deliverable D4.2.3 “Formulation of Active Systems Model”, not later than the end of September 2002.
1.7 Discussion of Results in the Period

The work performed and results achieved within Task 4.1 have been produced according to plan, in terms of milestones and deliverables.  These results are considered to form a sound basis for the work to be carried out in the Work Package.  Task 4.2 is still active and the work already carried out is considered to be in line with future project milestones.

1.8 Conclusions for the Period

Work in Task 4.1 has been completed according to the schedule of the project.  Work in Task 4.2 is not yet complete, but it is expected that it will be completed in line with the schedule of the project.

2. introduction

In this section, the objectives for the reporting period are exposed and will be compared in following sections to the material produced.

2.1 Objectives for the Reporting Period

2.1.1 Task 4.1 – Confirmation of the main means for containment

In this task, a critical review of the main means for containment of damage and fire, and their design implications, has been undertaken.  The critical review focused in the following three identified categories of available means: the human factor, passive design systems and active design systems.
2.1.2 Task 4.2 – Formulation of Models

During the reporting period, work on the formulation of models for containment of damage and fire was at its early development phase.  There have been a number of meetings held, as well as working documents distributed by all partners involved to facilitate.  Work in this task is expected to be completed in line with the schedule of the project.

2.2 Expected Achievements for the Reporting Period

2.2.1 Task 4.1 – Confirmation of the main means for containment

The technical work in this task has been completed in line with the schedule of the project, as revised, and the Deliverable D410 was completed in time for review and submission to the EC.

2.2.2 Task 4.2 – Formulation of Models

No deliverable was scheduled to be completed during the reporting period.  However, a number of working documents have been issued by all partners involved in the task, detailing the work under way.

2.3 Work Plan for the Reporting Period

2.3.1 Task 4.1 – Confirmation of the main means for containment

As it is explained in previous sections of this report, completion of Deliverable D410 was postponed for 2 months.  The following table provides a synthetic view of the manpower consumption for the partners involved.

	Partner
	Allocated (man-months)
	Used (%)

	DAP
	2
	100%

	DMI
	2
	100%


SSRC has completed 100% of the technical work allocated for Task 4.1.

2.3.2 Task 4.2 – Formulation of Models

The technical work in Task 4.2 has being carried out according to the schedule of the project.  The deliverables of the task are expected to be completed and distributed for internal review on 2002-09-30 (Month 15), as scheduled in the work plan of the project.  The following table provides a synthetic view of the manpower consumption for the partners involved.

	Partner
	Allocated (man-months)
	Used (%)

	DAP
	15
	50%

	DMI
	5
	75%

	UNEW
	6
	75%


SSRC has completed 50% of the technical work allocated for Task 4.2.

2.4 Milestones in the Reporting Period

The only project milestone within the reported period is detailed in the following table.

	Task
	Deliverable
	Due date
	Done

	
	ID
	Title
	
	

	4.1
	S104.10.09.054.001
	Confirmation of Main Means
	2001-11-30(1)
	2002-02-22(2)

	


(1) First Issue (delivered for internal review to NTUA and CETENA)

(2) Final Issue to the Co-ordinator and the EC (reviewers had no comments to contribute)

3. materials and methods

The following methods have been utilised in performing the work in Work Package 4:

· In Task 4.1, three approaches have been utilised in the process of identifying the main means for containment of damage and fire, namely, search and analysis of accident reports, categorisation of the means according to their relevance to the systems under examination, and results from a project-wise FMECA workshop.

· In Task 4.2, the event tree technique has been mainly utilised to identify possibly consequences of incidents leading to accidental flooding or fire, with reference to the implementation of passive and active systems applicable for their containment, as well as the effect of the human factor.  Also, first-principles models, to be utilised in the analysis of these events, are under development and/or adaptation for application to monohull HSC.

4. results

This section details the results achieved during the reporting period.

4.1 Results, Objective-Wise

4.1.1 Task 4.1 – Confirmation of the main means for containment

The work carried out by all partners responsible is reported in Deliverable No. D4.1.0 “Confirmation of Main Means”, first issued on 2001.11.30 (Document ID Code: S104.10.09.054.001).  

Deliverable D4.1.0 presents in detail these analyses.  Following the description of the methodology adopted, relevant results from the FMECA session are reported and main causes identified, before drawing conclusions. Finally, the identified means of containment are included in three separate appendices, together with an appendix presenting example event trees for outcomes of collision and fire.

4.1.2 Task 4.2 – Formulation of Models

The work will be reported in three deliverables, namely: Deliverable D4.2.1 “Formulation of Human Factors Model”, Deliverable D4.2.2 “Formulation of Passive Systems Model”, and Deliverable D4.2.3 “Formulation of Active Systems Model”, due to be completed by the end of month 15 of the project (2002.09.30), with a review date set by the end of month 18 (2002.12.31).

The event tree technique has been mainly utilised to identify possibly consequences of incidents leading to accidental flooding or fire, with reference to the implementation of passive and active systems applicable for their containment, as well as the effect of the human factor.  Also, first-principles models, to be utilised in the analysis of these events, are under development and/or adaptation for application to monohull HSC.

4.2 Results, Achievement-Wise

The technical work carried out for Task 4.1, which has been reported in Deliverable D410, is in line with the work planned and objectives, as these are stated in the Technical Annex.  Technical work for Task 4.2 is currently under way, with no particular deviations expected.

4.3 Results, Work Plan-Wise

The results achieved are in line with the project work plan.

4.4 Results, Consolidated

A consolidation of the previous paragraphs of this section of the progress report.

5. discussion

No particular discussion on the progress of the technical work is to be reported.  The work in Task 4.2 is well under way, no particular deviation from the objectives stated for this task is expected, as well as that these objectives can be reached within the stated timescale.

6. dissemination and exploitation

No official dissemination and/or exploitation of the results has been carried out in the first year, due to the fact that the project was still in its early development stages.

7. input from participants 

Concluding this progress report, the activities of Work Package 4 partners are summarised in the following table.

	Partner
	Activities

	SSRC
	· Technical Co-ordination of Work Package 4 activities 

· Co-ordination and participation to the confirmation of the main means for containment (preparation of Deliverable D410)

· Preparation of lists of parameters and event trees relevant to the formulation of models for containment of damage

· Preparation of first-principles models for containment of damage

	DAP
	· Participation to the confirmation of the main means for containment (preparation of Deliverable D410)

· Preparation of lists of parameters and event trees relevant to the formulation of models for containment of fire

· Preparation of questionnaire relevant to the formulation of models for containment of fire

	DMI
	· Participation to the confirmation of the main means for containment (preparation of Deliverable D410)

· Preparation of lists of parameters and event trees relevant to the human factor

	UNEW
	· Preparation of lists of parameters and event trees relevant to active systems

	FIN
	· Participates in Task 4.3 only that was not active during the reporting period

	SEA
	· Participates in Task 4.3 only that was not active during the reporting period


























