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Introduction

This Storyboard is used to describe the Work Plan for performance of Work Package 5 Integration. The conditions, work distribution between the participants, responsibilities, the intended procedure and the expected results and their form are given in details.

1. Description of Work Package Objectives

The aim of Safety @ Speed is to develop a formalised methodology for design for safety of HSC using state-of-the-art techniques and tools. The global deliverable is this methodology, accompanied by supporting tools and information, which will enable HSC designers to reach an optimal solution with regard to overall safety and through-life cost. 

To achieve this, a 6-work packages organisation has been promoted. It divides the project into three main phases being the development of the tools for the different hazard categories, the integration of the tools in order to build up a general-purpose methodology to design safer ships, and a case study to demonstrate the effectiveness of all these developments. Work packages 1 to 4 belong to the first phase and are split according to the hazard category tackled: collision and grounding (WP1), ship motions hazards (WP2), foundering (WP3) and containment of damage and fire (WP4). WP5 deals with the second phase and WP6 with the third one.

The primary purpose of WP5 is to create a general-purpose methodology and guidelines for the safe and cost-effective design of HSC, by the integration of the activities carried out by WP1 to WP4.

 This purpose will be achieved by:

· verifying and validating the techniques developed in Work Package 1 to 4 against typical, real-life designs, current rules and regulations and techniques made available from other industrial sectors, to assure the applicability and quality of results;  

· providing an integration tool able to process all the results obtained in Work Packages 1 to 4  in complete risk/cost model representative of the entire system which can facilitate appropriate improvements in the initial design;

· providing a Design for Safety methodology.

2. Description of Methodology & Standards

The proposed approach will be interactive and iterative, with the aim of supporting the application of the specific techniques employed in each WP. It will assure coherence among the Work Packages by working in parallel with them and by providing:

· monitoring of the work carried out in each of them;

· exchange of information;

· verification and validation of the interim results.

In order to harmonise the content of each Work Package and their possible interfaces the Work Package leaders of each Work Package participate in WP5. They will contribute in providing the relevant technical information, the interim results and the risk and cost data. Workshops will be organised in order to discuss and harmonise the results of each WP.

The design tool will be developed using existing in-house 
and third party software which will be modified as necessary. 

The basic standards for the performance of the Work Package will be the IMO publications in general and IMO Interim Guidelines for the Application  of Formal Safety Assessment (FSA) in particular.

3. Description of Task Structure

Work Package 5 is organised according to the following 4 Tasks:

	· Task 5.1
	Verification and validation of interim results

	· Task 5.2
	The risk model

	· Task 5.3
	The through life cost model and risk/cost assessment methodology

	· Task 5.4
	Design for safety methodology


As the approach for the project is iterative, there is interdependence between WP5 and WP1 to 4. 

Task 5.1 will require input from WP 1 to 4. 

Task 5.2 will require input from WP 1 to WP 4. And task 5.1. This task is independent from a methodological point of view from task 5.1 but the quality of the results is dependent of the good completion of task 5.1

Task 5.3 will require input from WP 1 to 4. And task 5.1. 

Task 5.4 will require input from tasks 5.2 and 5.3. The task is interdependent with WP 6

4. Work Programme

4.1 Task 5.1: Verification and validation of interim results

4.1.1 Task Objectives

The objective of the task is to verify and validate the techniques during their development in Work Package 1 to 4 against typical, real-life designs, current rules and regulations and techniques made available from other industrial sectors to assure the applicability and quality of results.

4.1.2 Task Methodology & Work Distribution

The quality of the results of Work Package 1 to 4 should be guarantied and methods coming from other industries should be validated for marine applications. A verification and validation procedure/scheme will be developed on the basis of the experience of the Classification Societies, the designer and the constructor. This procedure/scheme will be iteratively applied at the different stages of the design development, in order to guarantee the quality of the results after each stage.

Special attention will be paid to the methods developed in each Work Package and to their customisation to the marine transport. Their consistency with the marine domain will be verified and when acceptable, validated.

A workshop will be organised during month 5 in order to facilitate the development of the deliverables 110, 210, 310,  and 410. The outputs from the workshop will be reviewed in the context of accepted FSA practices and deliverable 510 will be completed by the end of month 7. 

A second workshop will be organised in month 12 to facilitate the iterative generation of risk and cost models in Work Packages 1 to 4. 

A third workshop will be organised in month 21 in order to review the risk and cost models and prepare for completion of Work Packages 1 to 4 and deliverable 512. 

4.1.2.1 Participants Responsibilities and Work

	The leader of this task is:
	BV

	Other participants are:
	DAP (WP1 leader)

SIREHNA (WP2 leader)

ABS (WP3 leader)

SSRC (WP4 leader)

FIN (WP6 leader)

UNEW(Major  WP5 technical developer)


BV will lead the task and will develop the verification and validation procedure/scheme with the assistance of DAP, SIREHNA, ABS, SSRC, FIN and UNEW using their respective domains of competencies in the project but also in general. BV will issue the deliverables of the task.

DAP will transfer information from WP1 

SIREHNA will transfer information from WP2

ABS will transfer information from WP3

SSRC will transfer information from WP4

FIN will transfer information from WP6

UNEW will contribute to technical development of task 5.1

Each partner will contribute within its respective domains of competencies to the application of the iteration process of the procedure and to the customisation to the maritime transport of methods developed in each WP.

In preparation for the first workshop all partners in WP 1 to 4 will have developed a draft risk model, in addition UNEW in discussion with SEA and FIN will have compiled a draft list of user requirements and preliminary design parameters for further development at the workshop.

4.1.2.2 Criterion for Conclusion

Final Deliverables

4.1.2.3 Distribution of work

Indicative effort allocation for partners (in accordance with the Technical Annex – Annex I to the EC Contract) for the work to be undertaken in this task is the following :

	Partners
	Effort (MM)

	BV (task leader)
	11

	DAP
	2

	SIREHNA
	3

	ABS
	1

	SSRC
	1

	FIN
	1

	UNEW
	3


4.1.3 Task Schedule

	Task Start Date
	Milestone Dates
	End  Date

	Month 0
	Month 6

Month 24
	Month 24


4.1.4 Task Links & Constraints

Task to be completed by month 24. Inputs required from WP 1 to 4.

4.1.5 Task Deliverables

	Type of deliverable
	Deliverable number and Title
	Milestone Date
	Review Date

	Report
	510 Verification and validation procedure/scheme - Main Causes
	Month 6
	Month 9

	Report
	512 Verification and validation procedure/scheme – Models
	Month 24
	Month 27


4.2 Task 5.2: The risk model
4.2.1 Task Objectives

The objective of this task is to provide a risk-based integration of the achievements of Work Packages 1 to 4 in order :

· To develop a methodology for assessing the risk level of the HSC design and operation;

· To identify appropriate Safety Enhancement Features (SEFs);

· To provide the necessary input data for assessing the cost-benefit ratio of alternative high-speed craft designs (see task 5.3 for details).

The benefits of the task will be twofold. Firstly, the identification of a procedure/scheme for risk-based design verification and validation. Secondly, the definition of a generic safety model for HSC, able to integrate different SEFs and to organise the results for an efficient risk cost assessment.

4.2.2 Task Methodology & Work Distribution

In terms of methodology, and based on the Formal Safety Assessment approach as per the Interim Guideline by IMO (1997), the risk model will integrate the different methods used in Work Package 1 to 4 to assess the safety of HSC design and operation. The risk model will be updated with the advance of the project, moving from qualitative to quantitative analysis when the available information developed in Work Package 1 to 4 increases in detail. It will progress from being an initial assessment function to a decision making function and finally to a verification function.

A generic framework will be created, enabling the storage, manipulation and analysis of the qualitative and quantitative safety information provided by Work Package 1 to 4.

Adaptation of selected software for application to HSC will start in month 12. It is expected that by month 18 the tool will be able to run with qualitative information, and by month 24 the tool will be ready to operate with quantitative data from WP 1 to 4.

From month 24 to 30 tool population with data from WP 1 to 4 and final refinement and validation will occur. 

4.2.2.1 Participants Responsibilities and Work

	The leader of this task is:
	BV

	Other participants are:
	DAP 

UNEW


By month 6 non-software specific requirements for the risk data to be produced by WP 1 to 4 will be made available for WP 1 to 4.

Available software for creating the tool will be evaluated by the end of month 10. This being achieved jointly by BV, UNEW, and FIN. By end of month 11 the nature and format of the inputs from WP 1 to 4 will be specified, for discussion at the second workshop in month 12.

The overall tool methodology will be undertaken by BV with technical development by UNEW and with consultation and validation from DAP.

4.2.2.2 Criterion for Conclusion

Final Deliverables

4.2.2.3 Distribution of work

Indicative effort allocation for partners (in accordance with the Technical Annex – Annex I to the EC Contract) for the work to be undertaken in this task is the following :

	Partners
	Effort (MM)

	BV (task leader)
	12

	DAP
	2

	UNEW
	10


4.2.3 Task Schedule

	Task Start Date
	Milestone Date
	End  Date

	Month 6
	Month 24
	Month 30


4.2.4 Task Links & Constraints

The task is to be completed by month 30 and requires inputs from task 5.1 and WP 1 to 4.

4.2.5 Task Deliverables

	Type of deliverable
	Deliverable number and Title
	Milestone Date
	Review Date

	Report
	520 Integrated Risk Model
	Month 24
	Month 27


4.3 Task 5.3: The through-life cost model and risk/cost assessment methodology
4.3.1 Task Objectives

The objectives of this Task are the following.

· To develop a general purpose integration methodology to apply life cycle costing to high speed craft, able to incorporate the effect of alternative SEFs;

· To assess the benefits of the SEFs, in terms of reduced losses of people, payload and vessels;

· To indicate those SEFs having the most favourable cost-benefit ratios for given operational conditions (i.e. capacities, speeds, routes, and weather).

4.3.2 Task Methodology & Work Distribution

An accessible methodology – the Project Tool – will give designers a tool to compare alternatives, and decision makers a tool to minimise misallocation of resources by using rational, rather than emotional, means of achieving the right balance between safety, cost and efficiency.

The task will aim to achieve the following items:

1. Definition of the risk/cost assessment methodology integrating the models developed in WP1 to WP4.

2. Development of a life cycle profile for HSC.

3. Development of a life cycle cost model, focussing on safety-related costs.

4. Development of a model of the benefits to the designer, constructor, operator and society resulting from improved HSC safety.

5. Link 3 and 4 to produce a cost-effectiveness analysis.

6. Identify the key factors in applying the cost-effectiveness analysis (CEA) to HSC in different operating conditions.

7. Select the most promising SEFs from other tasks that influence the CEA of HSC. 

8. Integrate the information from other tasks and the Risk Model on changes in loss rate, cost and performance.

9. Evaluate the envelope of HSC applications (size/distance etc) related to SEFs to show the most promising ones.

10. Combine these procedures into an easily applicable tool – the Project Tool.

By month 6 non-software specific requirements for the cost data to be produced by WP 1 to 4 will be made available for WP 1 to 4.

Available software for creating the tool will be evaluated by the end of month 10. By end of month 11 the nature and format of the inputs from WP 1 to 4 will be specified, for discussion at the second workshop in month 12.

Adaptation of selected software for application to HSC will start in month 12. It is expected that by month 18 the tool will be able to run with qualitative information, and by month 24 the tool will be ready to operate with quantitative data from WP 1 to 4.

From month 24 to 30 tool population with data from WP 1 to 4 and final refinement and validation will occur.

4.3.2.1 Participants Responsibilities and Work

	The leader of this task is:
	UNEW 

	Other participants are:
	SSRC (WP4 leader)


All work will be undertaken by UNEW and validated by SSRC.

4.3.2.2 Criterion for Conclusion

Final Deliverables

4.3.2.3 Distribution of work

Indicative effort allocation for partners (in accordance with the Technical Annex – Annex I to the EC Contract) for the work to be undertaken in this task is the following :

	Partners
	Effort (MM)

	SSRC
	1

	UNEW (task leader)
	12


4.3.3 Task Schedule

	Task Start Date
	Milestone Dates
	End  Date

	Month 6
	Month 24

Month 30
	Month 30


4.3.4 Task Links & Constraints

The task is to be completed by month 30 and requires inputs from task 5.1 and WP 1 to 4.

4.3.5 Task Deliverables

	Type of deliverable
	Deliverable number and Title
	Milestone Date
	Review Date

	Report
	531 Integrated through-life Cost Model
	Month 24
	Month 27

	Report/ SW
	532 Project Tool
	Month 30
	Month 33


4.4 Task 5.4: Design for Safety Methodology
4.4.1 Task Objectives

The aim of the Task is to create a ‘design for safety’ framework accommodating a methodological assessment of relationships between safety, cost, and design features. This objective is achieved by: 

· formalising a HSC design for safety methodology using the acquired information in Tasks 5.2 and Task 5.3 

· applying it in Work Package 6; 

· utilising the experience from the test case of Work Package 6 to verify, validate and refine the design for safety methodology.

4.4.2 Task Methodology & Work Distribution

The proposed design for safety methodology aims to integrate safety assessment effectively and efficiently in the design process providing the designer with an invaluable tool.  More specifically, by shifting decision making towards the earlier stages of design, safety-related cost savings could be maximised. 

In terms of execution, the approach adopted aims to facilitate the development of a formalised ‘design for safety’ framework by linking: 

· safety performance prediction through the utilisation of appropriate technical tools;

· risk/cost assessment methods;

· disparate design activities and issues.

Establish a documented procedure for utilising the project tool in the design context, this to be refined in the light of experience gained from WP 6.

4.4.2.1 Participants Responsibilities and Work

	The leader of this task is:
	SSRC

	Other participants are:
	DAP 

UNEW


UNEW will document the use of the project tool and SSRC will document the design protocol  with DAP validating the proposals.
4.4.2.2 Criterion for Conclusion

Final Deliverables

4.4.2.3 Distribution of work

Indicative effort allocation for partners (in accordance with the Technical Annex – Annex I to the EC Contract) for the work to be undertaken in this task is the following :

	Partners
	Effort (MM)

	DAP
	2

	SSRC
	4

	UNEW
	6


4.4.3 Task Schedule

	Task Start Date
	Milestone Date
	End  Date

	Month 30
	Month 36
	Month 36


4.4.4 Task Links & Constraints

Linked with WP 6. End the Project.

4.4.5 Task Deliverables

	Type of deliverable
	Deliverable number and Title
	Milestone Date
	Review Date

	Report
	550 Guidelines on design for safety methodology.
	Month 36
	Month 36
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