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Introduction

This Story Board describes the Work Plan and records its execution for Work Package 4 “Containment of Damage and Fire”.  The objectives, distribution of work among the participants, their responsibilities, followed procedures and expected results are detailed. 

1. Description of Work Package Objectives

The principal objective 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:

· Human factor;

· Passive Design systems (mainly structural, e.g. double-bottom, subdivision, fire doors and material);

· Active Design systems (Life Saving Appliances (LSA), evacuation systems, ballasting, fire fighting).
2. Description of Methodology & Standards

The above stated objectives will be fulfilled through the development and validation of procedures for assessing HSC damage and fire resistance, to be based on advanced simulation tools, and to feed this information in appropriate risk-cost formats for application in design.  

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.  

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.

3. Description of Task Structure

Work Package 4 is subdivided in the following tasks and subtasks:

· Task 4.1: Confirmation of the main means for containment

· Task 4.2: Formulations of Models

· Subtask 4.2.1: The human factor as the means for containment of damage and fire

· Subtask 4.2.2: Passive design systems as the means for containment of damage and fire

· Subtask 4.2.3: Active design systems as the means for containment of damage and fire

· Task 4.3: Risk-cost model for the containment of damage and fire

The work to be carried out in this Work Package is interrelated with work to be carried out in Work Packages 1, 2 and 3.  The results of this Work Package will be used in Work Packages 5 and 6. 

4. Work Programme

4.1 Task 4.1: Confirmation of the main means for containment

4.1.1 Task Objectives

In this first task, a critical review of the main means for containment of damage and fire, and their design implications, will be undertaken.  
4.1.2 Task Methodology & Work Distribution

The critical review will focus in the following three identified categories of available means:

· The human factor; i.e. the response of humans to crisis situations and training (crisis management);

· The passive design systems; i.e. structural (mainly) safety-enhancing design measures, such as double-bottom, subdivision, freeboard, evacuation and escape routes, fire doors and materials used.

· The active design systems; i.e. the LSA, ballasting, fire fighting etc.

4.1.2.1 Participants Responsibilities and Work

SSRC will be the leader of this task.  DAP and DMI are the organisations participating in this task.  Work responsibilities are assigned as follows:

· SSRC will undertake the review of available passive design systems, prepare the relevant reports, and oversee the activities of the task;

· DAP will undertake the review of available active design systems and prepare the relevant reports;

· DMI will undertake the review of available measure relevant to the effects of the human factor and prepare the relevant reports.

4.1.2.2 Criterion for Conclusion

Final deliverables.

4.1.2.3 Distribution of work

Indicative effort allocation per partner (in accordance with Annex I – Technical Annex – of the CEC Contract) for the work to be undertaken in this task is as follows: 

· SSRC – 3 man-months; 

· DAP – 2 man-months;

· DMI – 2 man-months.

4.1.3 Task Schedule

	Task Start Date
	Milestone Date
	End Date
	
	

	Month 0
	Month 3

Month 18

Month 24
	Month 3
	
	


4.1.4 Task Links & Constraints

The successful conclusion of Task 4.1 is essential for commencing Tasks 4.2 and 4.3.

4.1.5 Task Deliverables

	Type
	Deliverable Number and Title
	Classification
	Milestone Date
	Review Date

	Report
	410a: Confirmation of Main Means – Human Factor
	CFP
	Month 3
	Month 6

	Report
	410b: Confirmation of Main Means – Passive Design Systems
	CFP
	Month 3
	Month 6

	Report
	410c: Confirmation of Main Means – Active Design Systems
	CFP
	Month 3
	Month 6


CFP: Confidential for the Duration of Project

Note: It is agreed that a consolidated deliverable (D410: Confirmation of Main Means) will be produced that will contain all the work to be undertaken in this task.  Responsibilities for the various parts of the work to be carried out, as well as milestone and review dates remain the same as originally planned.  Following a relevant request to, and approval by the EC, the milestone date has been shifted to Month 5.

4.2 Task 4.2: Formulation of Models

4.2.1 Task Objectives

To develop and validate models for assessing HSC damage and fire resistance, based on advanced calculation tools, relevant to the human factor, passive design systems and active design systems.  
4.2.2 Task Methodology & Work Distribution

Task 4.2 is subdivided into three subtasks.  The methodology to be followed in each of these is described in the following.

Subtask 4.2.1: The human factor as the means for containment of damage and fire

The following detailed analysis will be undertaken with the view to deliver models for the identified factors.

· Human factor analysis: The work in this task consists to the qualitative identification of the human response in crisis situations, with reference to crisis management and training practices.

· Analysis of sensitivities: In order to understand the influence of the crisis management and training practices, a detailed analysis will be undertaken, which will be quantified by means of accident investigation reports and interviews with HSC operators. 

· Formulation of risk/cost model: Development of a model for the comparison of costs and risks associated with the different practices, as quantified above.

Subtask 4.2.2: Passive design systems as the means for containment of damage and fire

The work in this task is subdivided in two parts, namely one on damage resistance and one on fire resistance. As regards damage resistance, the objective is to develop and validate procedures for assessing HSC damage survivability, to be assessed through advanced simulation tools, and to feed this information in appropriate formats for application in design.

· Extension of available tools to account for transient and progressive flooding:  Available time-domain simulation tools will be extended to account for transient and progressive flooding effects.  This will be achieved by further developing an existing non-linear time-domain simulation tool.

· Development of the risk-cost model:  The time-domain simulation tool will be applied to the selected HSC design for prototype application. The development will be undertaken in the form of investigating the effects on damaged survivability of varying parameters such as size, freeboard, level of subdivision, location and extent of damage etc. while accounting for the risk associated with structural integrity of HSC following collision and grounding by taking input from WP1.

As far as fire resistance is concerned, the objective is to develop the tools needed to carry out fire risk analyses for HSC, which are suitable for preliminary design purposes.  The analysis to be undertaken involves the phases outlined in the following:

· Adaptation to HSC of fire risk analysis methodology and tools:  A version of the Fire Risk Analysis (FRA) methodology will be developed, which is suitable for application at the early HSC design stages. In doing so, special attention will be paid in identifying the parts of the methodology and the related tools which need adaptation. 

· Data collection:  An important input for a Fire Risk Analysis to be carried out is represented by suitable data and performance relevant to: fire outbreak statistics; fire protection systems failure rates; material characterisation and fire development curves.  The goal of this subtask is therefore to collect the relevant data for HSC.

· Fire development curves:  Experimental data that are needed to develop a HSC specific database of material characteristics with respect to their behaviour under fire and fire development curves appropriate for HSC type of arrangements and materials will be developed.

· Development of risk/cost model:  Prototype applications will be carried out in order to assess the fire safety level of an existing HSC and explore the benefits of the developed methodology from an operational point of view.

Subtask 4.2.3: Active design systems as the means for containment of damage and fire
The following detailed analysis will be undertaken with the view to deliver models for the identified factors.

· Systems analysis: The work in this task consists to the qualitative identification of the characteristics of the systems under review (such as ease of deployment, ergonomic issues etc.).

· Analysis of sensitivities: In order to understand the operability of these systems, a detailed analysis will be undertaken, which will be quantified by means of accident investigation and training/experimental reports and interviews with HSC operators. 

· Formulation of risk/cost model: Development of a model for the comparison of costs and risks associated with the different systems, as quantified above.
4.2.2.1 Participants Responsibilities and Work

SSRC will be the leader of this task.  UNEW, DAP and DMI are the organisations participating in this task.  Work responsibilities are assigned as follows:

· SSRC will undertake the formulation of models relevant to damage resistance as described in the first part of Subtask 4.2.2 above (passive design systems), prepare the relevant reports, and oversee the activities of the task;

· DMI will undertake the formulation of models relevant to the human factor as described in Subtask 4.2.1 above and prepare the relevant reports;

· DAP will undertake the formulation of models relevant to fire resistance as described in the second part of Subtask 4.2.2 above (passive design systems) and prepare the relevant reports;

· UNEW will undertake the formulation of models relevant to active design systems as described in Subtask 4.2.3 above and prepare the relevant reports.

4.2.2.2 Criterion for Conclusion

Final deliverables.

4.2.2.3 Distribution of work

Indicative effort allocation per partner (in accordance with Annex I – Technical Annex – of the CEC Contract) for the work to be undertaken in this task is as follows: 

· SSRC – 18 man-months; 

· UNEW – 6 man-months;

· DAP – 15 man-months;

· DMI – 5 man-months.

4.2.3 Task Schedule

	Task Start Date
	Milestone Date
	End Date
	
	

	Month 3
	Month 18

Month 24
	Month 15
	
	


4.2.4 Task Links & Constraints

The successful conclusion of Task 4.1 is essential for commencing Task 4.2.  Task 4.3 will start following the conclusion of Task 4.2.

4.2.5 Task Deliverables

	Type
	Deliverable Number and Title
	Classification
	Milestone Date
	Review Date

	Report
	421: Formulation of Human Factors Model
	CFP
	Month 15
	Month 18

	Report
	422a: Formulation of Passive Systems Model (Damage Resistance)
	CFP
	Month 15
	Month 18

	Report
	422b: Formulation of Passive Systems Model (Fire Resistance)
	CFP
	Month 15
	Month 18

	Report
	423 Formulation of Active Systems Model
	CFP
	Month 15
	Month 18


CFP: Confidential for the Duration of Project

Note: It is agreed that a consolidated deliverable (D420: Formulation of Models for Containment of Damage and Fire) will be produced that will contain all the work to be undertaken in this task.  Responsibilities for the various parts of the work to be carried out, as well as milestone and review dates remain the same as originally planned.

Task 4.3: Risk-cost model for the containment of damage and fire

4.2.6 Task Objectives

To synthesise a systematic method, which contrasts risks and associated costs pertaining to HSC damage and fire resistance, suitable for integration into Work Package 5.    
4.2.7 Task Methodology & Work Distribution

The input will consist of the developments in the tasks above.  A link between the incidents considered in the project and potential societal and economic consequences (losses/gains of human life, cargo, money, environment etc.) will be established, through the development of an appropriate formalised framework.  Example applications will be undertaken to assist in the refinement of the work.

4.2.7.1 Participants Responsibilities and Work

SSRC will be the leader of this task.  DAP, FIN and SEA are the organisations participating in this task.  Work responsibilities are assigned as follows:

· SSRC will undertake the synthesis of the risk/cost model for damage resistance and relevant example applications for refinement of the model, prepare the relevant reports, and oversee the activities of the task;

· DAP will undertake the synthesis of the risk/cost model for fire resistance and relevant example applications for refinement of the model, and prepare the relevant reports;

· FIN will provide input for the development of the risk/cost and undertake reviews of the work produced;

· SEA will provide input for the development of the risk/cost and undertake reviews of the work produced. 

4.2.7.2 Criterion for Conclusion

Final deliverables.

4.2.7.3 Distribution of work

Indicative effort allocation per partner (in accordance with Annex I – Technical Annex – of the CEC Contract) for the work to be undertaken in this task is as follows: 

· SSRC – 5 man-months; 

· DAP – 5 man-months;

· FIN – 3 man-months;

· SEA – 4 man-months.

4.2.8 Task Schedule

	Task Start Date
	Milestone Date
	End Date
	
	

	Month 15
	Month 24
	Month 24
	
	


4.2.9 Task Links & Constraints

The successful conclusion of Task 4.3 is essential for commencing Work Packages 5 and 6.

4.2.10 Task Deliverables

	Type
	Deliverable Number and Title
	Classification
	Milestone Date
	Review Date

	Report
	430: Risk/Cost Containment Model
	CFP
	Month 24
	Month 27


CFP: Confidential for the Duration of Project


