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 Confidential Project Summary

1.1.  Safety at Speed Background

Congestion on European roads and railways, and indeed in European air space, is becoming an ever-increasing problem. Currently, the European losses relating to a congested and insufficient infrastructure is estimated to be staggering 2% of the Community Gross National Product.

1.1.1. Societal Needs

An obvious mitigating action to the problem of on-shore congestion is formulated in the EU Common Transport Policy, promoting the issue of road-to-sea, by which measure the pressure on on-shore infrastructure will diminish. The endeavours of the EC have since then been followed up with the introduction of ‘Short Sea Shipping’ further easing the way for an increase in the use of shipping, and lately, due to a serious concern to the standards of waterborne transport, the concept of ‘Quality Shipping’. Following the political initiatives, and in direct response to the requirement for an ever-increasing efficiency in society in general, many traditional ships have been replaced with high-speed vessels, primarily in the transport of passengers and passenger cars. Clearly, such ships have great transportation advantages, but they do at the same time pose a challenge. The problem can be simply stated: How can the risks to ship, passengers and crew inherent in operation of high-speed craft be limited?

1.1.2. Specific Programme & Call

Safety at Speed is the response of the maritime industry to this challenge – or concern – and addresses directly the Key Action ‘Land Transport and Marine Technologies’: ‘Critical Marine Technologies – Efficient, Safe and Environmentally Friendly Ships and Vessels (3.2.1)’. Additionally, Safety at Speed addresses focal points within other key Thematic Priorities: Safety Assessment in Waterborne Transport (2.2.3/3) and Cost-efficient Integration of New Safety Technologies to Improve Quality Shipping (2.2.4/4). In addition to the direct link to  5FP, the project also addresses a number of issues prioritised in the ‘The Maritime Industry R&D Master Plan’ (MP99), 1999, on the following subjects:

· Area 1.1.2 ‘Improvements of Competitiveness & Productivity – Design Tools’, specifically in the areas of ‘Design for Safety’;

· Area 1.1.2 ‘Formal Safety Assessment for Development of Design’.

· Area 2.2.3 ‘Safety’, addressing ‘measures to reduce human errors (e.g. through layout optimisation, ergonomics, standardisation of man-machine interface, etc.)’.

1.1.3.  Community Added Values

Safety at Speed has a well-defined European perspective, as follows from the above. The solution to safety and quality issues in trans-European transport needs to be achieved at a European level, with a broad European base for consensus. Safety at Speed is taking this fully into account by the involvement of a high number of very highly competent partners from all over Europe
. Safety at Speed partners also intends that for the project results become accepted in the international sphere of maritime legislation, also becoming a recognized standard for Quality in high-speed craft design. 

1.2.  Safety at Speed Objectives

The aim of the project 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. 

1.3.  Safety at Speed Approach

1.3.1.  Technical & Scientific Excellence

A safety culture approach is being promoted in this project through the theme design for safety, which aims to integrate safety cost-effectively in the ship design process.  An important objective is to transfer knowledge on safety issues from the operational phase to the early stages in ship design where creativity and innovation could be used to their maximum to achieve safety enhancements most cost-effectively, as considered over the lifetime of the ship.  In order to achieve this objective, an important technological prospect is the development of HSC with improved performance regarding safety for passengers and crew, and for operational efficiency. The comprehensive risk/cost model developed within the project will provide a useful tool for future technological development as well as for regulatory work. In more detail, the scientific and technological prospects are:

· A methodological framework for the design of safer High Speed Craft systems, while keeping costs at an acceptable level;

· New information on control system design which takes into account human factors and human performance in adverse conditions;

· Improved methods for proper definition of environmental loading of HSCs;

· Improved structural design of HSC, taking into account extreme environmental loading, fatigue and resistance to collision and grounding, combined with risk assessment techniques;

· Improved objective assessment of safety enhancing design features relevant to fire and watertight integrity;

· A complete case study and demonstration of the cost effective application of the methodological framework to a reference HSC design;

· A baseline for a design for safety methodology linking safety performance prediction through the utilisation of appropriate technical tools, safety assessment and disparate design activities and issues.

The key innovative aspect of S@S lie on the development and implementation of a risk-based design for safety methodology for HSC which represents both the current trends and the future.  In addition, addressing the key hazards of HSC on a first-principles basis with a view to developing risk and consequence analyses tools necessitates the adoption of a number of innovative approaches.  Finally, offering the designer of HSC choices based on quantitative information and a clear indication on return of investment cost aimed at safety improvement is highly innovative and of paramount importance. 

1.3.2.  Quality of Approach, Partnership & Management

The Safety at Speed Consortium consists of 16 members, of which most are large, and where all are internationally known and highly respected for their expertise in the Maritime field. Members in the consortium count a Shipyard, a Ship Owner, Classification Societies, Towing Tanks, Research Institutes and Establishments and Technical Universities. It should further be noted that most of the partners are established, experienced and well recognised in the High-speed Craft arena.

In terms of management, the Coordinating organisation behind Safety at Speed is highly experienced in management of cooperative projects of this nature, in addition to having the technical skill and excellence required.

2.  Scientific Objectives & Innovation

2.1.  Introduction and State-of-the-Art

The Safety at Speed project – S@S – is conceived on the background of the steadily increasing utilisation of High Speed Craft for the waterborne transport of humans and goods. The ultimate purpose of the project is to enable the design of advanced vessels meeting the required safety level, at the lowest possible through-life cost.

The project hence addresses the highly complex interaction between two crucial factors in the waterborne arena, namely Safety and Competitiveness. Both must be considered as corner-stones in the EC Common Transport Policy calling for Road-to-Sea, since the first is of vital importance in both public and legislative acceptance, while the second of course is a prerequisite to the existence of this transport mode.

Correspondingly, S@S addresses a number of issues prioritised in the ‘The Maritime Industry R&D Master Plan’ (MP99), 1999, on the following subjects:

· Area 1.1.2, under the general heading of ‘Shipbuilding’: ‘Improvements of Competitiveness & Productivity – Design Tools’, where the MP99 calls for ‘Design for Safety’, including the areas of ‘ship’s structural damage robustness’, ‘ship’s damage stability’ and ‘fire prevention and protection’;

· Area 1.1.2 – ‘Formal Safety Assessment for Development of Design’, where the MP99 calls for a) ‘the development of risk management procedures to be adopted in the design’ and b) ‘construction process phases and performance models for a formal safety assessment of the ship at the design stage with respect to the subject hazards such as fire and explosion, grounding etc’.

· Area 2.2.3, under the general heading of ‘Ship Operations’: ‘Safety’, where the MP99 calls for ‘measures to reduce human errors (e.g. through layout optimisation, ergonomics, standardisation of man-machine interface, etc.’).

Following the above, the major issue is that in today’s design methodology for advanced high-speed craft, there is no support for the assessment of the balance between the two issues of safety and cost. Hence, it is in practical terms not possible to complete a design at or near the through-life-cost optimum, which in turn would enable the ship owner to maximise competitiveness while maintaining the safety level called for. For current designs, the tendency is to base design criteria and design decisions on best practice, and while these designs fulfil current safety requirements, it is unknown whether the resulting vessels are over-specified in one or more respects – and hence in reality, too expensive to build and operate.

To deal with this problem, a safety culture approach is being promoted in this project through the theme design for safety, which aims to integrate safety cost-effectively in the ship design process.  An important objective is to transfer knowledge on safety issues from the operational phase to the early stages in ship design where creativity and innovation could be used to their maximum to achieve safety enhancements most cost-effectively, as considered over the lifetime of the ship. 

2.2.  Safety At Speed - Objectives

The aim of the project 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. The specific objectives are:

· To analyse the results deriving from the safety assessment of HSC operation; 

· To develop an HSC information model describing the risk/cost relationship;

· To use this model to identify safety enhancing design features;

· To analyse the cost-benefits of promising safety enhancing design features;

· To evaluate the effects of safety enhancing design features on ship performance and earning potential, and so develop a design decision support tool;

· To apply the decision support tool in a test case, and 

· To utilise the experience from the test case to verify, validate and refine the design for safety methodology.

2.3.  Safety At Speed - Innovative Content

At the highest level, the greatest innovation in S@S is the provision of a design for safety  methodology that takes due account of the costs involved in safe operation, and which will hence serve to produce ships yielding owners a reasonable pay-back on their investments while  providing an acceptable level of safety as required by the public and the legislative bodies involved.

A main difference between this project and earlier work on the safety of HSC is that in this project all primary hazards and risks will be considered within the same framework, so that different risks and cost consequences may easily be compared. In several cases design stage methods will for the first time be developed to take into account the costs associated with reducing a hazard by changing the design, and also, where possible, the cost of a hazard occurring. Though considerations of HSC controllability and passenger comfort, for instance, are now a standard part of a the design process, cost consequences due to pure controllability or lack of passenger comfort are often disregarded since suitable methods are not available.    

In more detail, S@S will, among others, provide a test case application of:

· model of the consequences and risk levels resulting from  operator errors in HSC;

· tools for eliminating/improving adverse influence due to the operating environment;

· wave load procedures for predicting the hydrostatic and hydrodynamic behaviour of fast ships;

· procedures for assessing HSC survivability against suitable and credible worst scenarios;

· the whole design for safety methodology resulting from the integration of the above mentioned tools.

To reach the overall project objective, state-of-the-art methods, often based on first principles, needs to be applied. In a number of cases, the methods suggested for S@S are in themselves of innovative character, including in

· Work Package 1, where the explicit use of human factors’ engineering and reliability and risk analysis techniques are utilised in connection with the ‘design for safety’ of the navigation control systems of the HSC, and where human errors as well as mechanical and automation and control systems performance will be explicitly considered and modelled;

· Work Package 2, where the innovative aspects are represented in formulating models for the comparison of costs and risks linked to factors affecting motions and associated environmental loading of HSC, with human factor (crew en route, passenger), hull design (hull shape variations), and operational practice (operational envelope);

· Work package 3, where the different structural failure modes due to global, local or fatigue loads are modelled in a common framework, allowing careful comparison and optimum balancing of structural safety levels;

· Work Package 4, where the innovative aspects are represented by the development of simulation tools and methods for the performance-based prediction of HSC damage and fire resistance, assisted where appropriate by experimental and statistical data, and their integration into a risk-cost model for application in design;

· Work Packages 5, where the risk/cost models developed in WP1 to WP4 will be integrated into a general-purpose methodology for cost-effective assessment of HSC safety. In addition, a platform for the development of a design for safety methodology is prepared, aiming to combine safety performance prediction, safety assessment and disparate design activities and issues;

· Work Package 6, where the innovative aspect is represented by the development of a complete prototype application of methodology for safety assessment of HSC. The application is carried out through case studies developed in a real-life HSC design, allowing the integration of methods and tools into the traditional design activities.

2.4.  Safety At Speed – Technical Risk

In a project of the size and complexity as Safety at Speed – i.e. that of defining methodologies for design which will ensure safety, while controlling costs - a number of risks obviously exist, both on the technical and administrative sides. 

The section on project management in part C of this proposal outlines the procedures to be applied to minimize the administrative risk. These procedures are prepared in order to avoid the potential problem that the various Work Packages work in isolation, which in turn might lead to difficulties in pulling all results together in a comprehensive design package.  However, the Consortium sees this risk as moderate due to three main reasons: 

· The Coordination is undertaken by a highly competent organisation, with an extensive experience in managing research projects comprising large consortia and a high number of partners;

· The procedures outlined for project management are all proven in service in a number of projects of similar complexity and coordinating challenge;

· The Partners constitute a very homogeneous and complementary group, acquainted to working together in research projects.

Risks of a more technical nature – and the suggested safeguarding actions to be taken – are outlined below:

· WP1: The definition of a safety and cost model for hazards leading to collision and grounding of HSC is of course a demanding task that presents risks. The most stringent challenge is seen as the ability of producing models that are not just able to assess safety and costs at a higher level than is usual for decision-making, but are also specific enough to be useful to the designers, and therefore can be included within the context of this project. This is seen as a medium to high risk.
· WP2: For conventional ships verified and validated procedures for wave loading and ship motions are available, based on a variety of potential theory formulations including linear 3D and non-linear 2D and 2,5D procedures. Although the extension to fast monohull ships with Froude number above 0.3 is not straightforward, the expertise of the partners is such that procedures based on first principles and with sufficient engineering accuracy are highly likely to be developed during the project.  The acquisition of full-scale measurements will depend upon availability of a suitable high-speed mono hull ship, in a suitable service. The suitability of the results will depend on the severity of the sea state in which the full-scale measurements are taken. The risk that the vessel may not encounter suitably severe weather exists, but it can be reduced by selecting the full-scale measurements to be taken between December and February, and by use of longer-range weather forecasts. There is also a relatively small risk of breakdown and malfunction of the full-scale measurement instruments. However this will be taken into consideration by the task partners in the choice of, arrangement and installation of the equipment. 

· WP3: The definition of a risk/cost model for structural collapse may lack sufficient real-life data, making tuning and validation of the established model difficult. This concern applies especially to the fatigue domain, since most large high-speed craft have not yet reached an age where fatigue traditionally becomes a serious problem, and where historic data hence is non-existent. This is seen as a medium project risk, since data from other industries might not be applicable.
· WP4: The software application/development elements of the work are susceptible to failures associated with time scales.  For all the simulation work to be carried out, either prototype or working models already exist, thus minimising the risk that insufficient time will be available.  It should also be noted that sufficient research has been undertaken by the individual partners involved to ensure that the numerical tools can be produced and validated within the time scales available.  The risk associated with the technological achievement for the development of the risk-cost model for damage and fire resistance is considered to be minimal, given the expertise in developing the simulation tools and procedures by the partners involved.

· WP5: Two possible technical risks are envisaged for WP5. Firstly, possible difficulties in integrating the techniques, due to the different nature of WP1 to WP4. This risk should be overcome by the continuous monitoring, validation and verification process of the techniques developed in the above mentioned WPs. Secondly, a lack of exhaustiveness of the design for safety platform, whose aim is to integrate safety features with disparate design activities and issues, that are not directly dealt with in the Project. However, the link with other RTD projects focusing on ship design will help make the methodology as comprehensive as possible.

· WP6: Insufficiency of data and information to allow the application of proposed tools and methods, in particular of the whole design for safety methodology resulting from their integration, represents the only technological risk of this work-package. This is seen as a small to medium risk, and will be taken into account by the active participation of WP1 – WP5 leaders in WP6.

2.5.  Ex-Ante Clustering

A very close link between ‘Safety at Speed’ and the Thematic Network ‘Safer EURORO’ certainly exists, since the theme in Safety at Speed in principle is the same as in Safer EURORO: Design for Safety.

Hence, it would be natural for Safety at Speed to cluster with Safer EURORO, and any projects related to Safer EURORO, in order to exploit synergies in the best possible way.

A similar bond exists between Safety at Speed and a number of contemplated HSC projects, to be proposed either under the 1st or 2nd Call for Proposals. Also in this context it would be natural for S@S to participate actively in any formal or informal cluster.

The figure below gives an overview of Safety at Speed’s placement in relation to the Thematic Networks, with S@S addressing issues relating equally to ‘B’,  ‘D’, ‘1’ and ‘2’.
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 Project Workplan

2.6.  The Structure of The Work Programme

The overall structure of Safety at Speed is depicted in the figure on the following page.

2.7.  Overview of Work Packages

	Table B1.
	Work Package list

	
	
	
	
	
	
	

	Work-package
No
	Work Package title
	Lead 
contractor
No
	Person-months

*See note
	Start
month
	End
month
	Deliver-able
No

	0
	Work Package 0 – Project Coordination, Management
	DMI
	20.5
	1
	36
	See section 5.1.1

	1
	Work Package 1 – Collision & Grounding
	DAP
	71.5 (1)
	1
	30
	See section 5.2

	2
	Work package 2 – Ship Motions Hazards
	SIREHNA
	71 (6.5)
	1
	30
	See section 5.2

	3
	Work Package 3 – Foundering
	ABS
	56.9 (8.5)
	1
	30
	See section 5.2

	4
	Work Package 4 – Containment of Damage and Fire
	SSRC
	68 (3)
	1
	30
	See section 5.2

	5
	Work Package 5 – Integration
	BV
	70 (3.5)
	1
	36
	See section 5.2

	6
	Work Package 6 – Case Study
	FIN
	55.9 (0.5)
	13
	36
	See section 5.2

	
	TOTAL
	
	413.8 (23)
	
	
	


*Number in brackets indicates allocation of permanent academic staff.

2.8.  Description of Work Packages

2.8.1. Graphical Project Overview
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2.8.2. Work Package 0 – Project Coordination, Management
Work Package 0 delivers the normal services expected from the Project Management team, i.e. the management and monitoring of the project, preparation of administrative reporting to the EC, arrangement of meetings to facilitate the technical coordination of the meeting, distribution of reimbursements etc.

In addition, the work package is the centre of the dissemination activities of the project, and the Project Management team will undertake the overall effort in this direction. A complete description of project management routines are included in part C of this proposal, see Safety at Speed ID S100.00.01.015.004.

2.8.3.  Work Package 1 – Collision & Grounding
Work Package 1 addresses the basic performance characteristic of High Speed Crafts: that of being able to navigate safely at high speed, minimising the risk for collisions and grounding, while keeping costs at an acceptable level.  

The key contributing factors affecting risks and costs are taken into consideration; namely, the human factor, the functionality of automation and control systems, the efficiency of mechanical systems, the manoeuvrability of the vessel under critical conditions.  These factors are analysed by taking due consideration of factors such as the environmental conditions and the navigation conditions, e.g. restricted waters, shallow waters, etc. 

2.8.4.  Work package 2 – Ship Motions Hazards
Work package 2 aims to develop safety and costs models suitable for further use in the Project Tool, for factors affecting motions and associated environmental loading of HSC. Motions and environmental loading are associated to hazards for the crew en route and passengers, and of foundering due to structural failure as addressed in WP3 (as a consequence of environmental loading). Models for Ship motions will be formulated for the foreseen influencing parameters: human factors, hull design, and operational practice. For this purpose studies will be performed with analysis of sensitivities, with computer simulations, model tests and full-scale measurements.
2.8.5.  Work Package 3 – Foundering
The aim of this work package is to develop a risk/cost model to evaluate the factors leading to foundering due to extreme global and local hull girder and fatiguing loads and corrosion. The extreme global and local hull girder load values will be provided from Work Package 2. The structural integrity of the hull girder will be assessed using different strength modelling techniques and the effect of these different models on assessing the hull girder strength capacity will be evaluated. In addition, a probabilistic model with appropriate multi-dimensional criteria will be developed to correlate the variations in the extreme hydrodynamic load, structural strength and fatigue predictions, construction quality, corrosion and material properties to reliability indices. Finally a cost model will be developed to evaluate the damage consequences based on the building and repair costs, loss of revenue due to reduced service availability. The model will also include cost related to design modifications in order to improve safety features. The risk/cost model to be developed will be used in Work Package 5. 

2.8.6.  Work Package 4 – Containment of Damage and Fire
The principal aim of Work Package 4 is to develop and validate procedures for assessing HSC damage and fire resistance, to be predicted through advanced calculation 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, to be followed by a verification process. 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.

2.8.7.  Work Package 5 – Integration
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 facillitate appropriate improvements in the initial design;

· providing a Design for Safety methodology.

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 and by providing continuous monitoring of the work carried out, exchanging information and verifying/validating the interim results.

2.8.8.  Work Package 6 – Case Study
The majority of methods and tools, developed in WP1 to WP4, as well as the final methodology resulting from their integration in WP5, need to be tested to demonstrate their effectiveness as HSC system design support tool.

The aim of Work Package 6 is to provide a complete prototype application of the whole methodology, by testing the proposed procedures, methods and tools in a real-life HSC design framework, allowing their integration into the traditional design activities.

3.  Project Gantt-Chart 

The project Gantt-chart is enclosed below.

[image: image4.png]‘ ‘ 2001 2002 2003

D |0 |Teskhame Duration | _start Finish __[Gir1 [aiv2 [ a3 [Gva [airt [air2 |3 [are [aird [aira i3 [aird
a2 Task 3.3 - Hazard Area FHCas Models Tobdays  WondBm2  Tru1ng| C—

@ Work Package 4- Containment of Damage Sdaye ] Tue AR Thi 11203 e e

) Task 41 - Confimaton of Mai Means for Cordsi Bédays  Tue 1201 Fri3m0mt

% Task 4.2 - Formulation of Models H6daye  Mondzmt  Friam2

i Sultask 4.21 - Human Factors 5days Menanmi Friasnz

ar Sutask 4.22 - Passive Systems ZB5days Menanmi Friasnz

C] Subtask 4.2 - Active Systems ZB5days Menanmi Friasnz

a9 Task 43 - FskiCost Models for Contaimert | 184days  MondBm2  Thu12ng|

% Work Package § - Integration 782 days | Tue 17201 | Wed 12731103 e
Gl | Task 51 - Verifcation and Valideon of rferin R 130days  Tue 12001 bion 72201

Ell=] e T 1|y SN —

= = Task 5.2 The Risk odel ta0days  Fi1Am3 Thu7rans|

EN =] Task 5.3 - The Trroughife Cost Model ta0days  Fi1Am3 Thu7rans|

% = Task 5.4 - Design fo Safely Methadology 29days  F7AMS Wed 12313 p
% Work Package 6 - Case Study Midays B3N Mon 103

7 |= Task .1 - Baselne Sip Resus t8edays  Fi1AI3 Wed 10103

El =] Task 5.2 - Enhanced Design 27days Fi1AD3 Mon 11703

ENI=] Task 6.3 - Comparison of Resulls 1S0days  Tue 403 Mon11/m3





4.  Project Milestones and Deliverables

4.1.  Project-wide Milestones

Initially it should be noted that Safety at Speed is planning to introduce an internal review procedure aimed at quality control of deliverables, safeguarding the Consortium against substandard results. The procedure will be finalised in connection with the preparation of the Safety at Speed Project Handbook, but will in any case call for the internal assessment and subsequent approval of each deliverable by two independent consortium members.

In the context of project scheduling and milestones, the relevance of this should be observed, since the term ‘delivery’ of a deliverable implies that the deliverable in question has passes the internal review procedures successfully. The whole section following below should be appraised with this in mind.

4.1.1.  Administrative Milestones

Administrative Milestones has been planned in accordance with normal practice, i.e. every half year: Month 6, Month 12, Month 18, Month 24, Month 30 and Month 36.

The criterion for passing these milestones is the on-time delivery of progress reporting to the EC (Technical Progress and/or Cost Statements, as appropriate), in accordance with the Contract. A further criterion relates to the milestone of Month 18, where the mid-term assessment of the project is considered as the governing factor.

4.1.2.  Technical Milestones

In terms of technical progress and planning, Safety at Speed features four overall milestones, namely Month 3, Month 18, Month 24 and Month 35.

The criterion for each of the milestones is as follows:

· Month 3: Preparation and delivery of ‘Confirmation of Main Causes’ reports from WP1, WP2, WP3 & WP4.

· Month 18: Mid-term assessment of overall project progress based a) submission of the 3rd Biannual Project Report and b) a high number of task deliverables to be submitted in correspondence with this milestone (see section 5.2 for full information).

· Month 24: Finalisation and delivery of final reports from WP1, 2, 3 and 4.

· Month 35: Successful conclusion of WP5 & WP6.

4.2.  Task-wide Milestones

In supplement of the above, every Safety at Speed deliverable is considered to be a milestone in itself, the criterion for success being the on-time delivery of the material in question, including having successfully passed internal review procedures within the time-frame given in the table below:

	Type of Deliverable
	Deliverable Number and Title
	Classification
	Milestone Date
	Review Date

	WP0
	Management Deliverables according to Contract
	CFP
	-
	-

	
	
	
	
	

	WP1
	
	
	
	

	Report
	110 Confirmation of Main Causes
	CFP
	Month 3
	Month 6

	Report
	121 Models for Human Error
	CFP
	Month 15
	Month 18

	Report
	122 Models for Mechanical & Automation Errors
	CFP
	Month 15
	Month 18

	Report
	123 Models for Manoeuvring Errors
	CFP
	Month 15
	Month 18

	Report/SW
	131 Implementation of Models for Human Error
	CFP
	Month 24
	Month 27

	Report/SW
	132 Implementation of Models for M&A Errors
	CFP
	Month 24
	Month 27

	Report/SW
	133 Implementation of Models for Manoeuvring Error
	CFP
	Month 24
	Month 27

	Report/SW
	134 Implementation of Integrated Model for Controllability
	CFP
	Month 24
	Month 27

	
	
	
	
	

	WP2
	
	
	
	

	Report
	210 Confirmation of Main Causes
	CFP
	Month 3
	Month 6

	Report
	221 Formulation of model for human factor
	CFP
	Month 15
	Month 18

	Report
	222 Formulation of model for hull design
	CFP
	Month 15
	Month 18

	Report
	223 Formulation of model for operational practice
	CFP
	Month 15
	Month 18

	Report/SW
	231 Implementation of model for human factor
	CFP
	Month 24
	Month 27

	Report/SW
	232 Implementation of model for human factor
	CFP
	Month 24
	Month 27

	Report/SW
	233 Implementation of model for human factor
	CFP
	Month 24
	Month 27

	
	
	
	
	

	WP3
	
	
	
	

	Report
	310 Confirmation of Main Causes
	CFP
	Month 3
	Month 6

	Report
	321 Formulation of Human Error model
	CFP
	Month 15
	Month 18

	Report
	322 Formulation of FE modelling
	CFP
	Month 15
	Month 18

	Report
	323 Formulation of Linear and Non-linear model
	CFP
	Month 15
	Month 18

	Report
	324 Formulation of Fatigue & Longevity model
	CFP
	Month 15
	Month 18

	Report/SW
	330 Hazard Area Risk/Cost Model
	CFP
	Month 24
	Month 27

	
	
	
	
	

	WP4
	
	
	
	

	Report
	410 Confirmation of Main Means
	CFP
	Month 3
	Month 3

	Report
	421 Formulation of Human Factors model
	CFP
	Month 15
	Month 18

	Report
	422 Formulation of Passive Systems model
	CFP
	Month 15
	Month 18

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

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

	
	
	
	
	

	WP5
	
	
	
	

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

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

	Report
	520 Integrated Risk Model
	CFP
	Month 24
	Month 27

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

	Report/ SW
	532 Project Tool
	CFP
	Month 30
	Month 33

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

	
	
	
	
	

	WP6
	
	
	
	

	Report
	610 Baseline Ship Safety Results
	CFP
	Month 33
	Month 36

	Test report/ Drawings
	620 Enhanced Design
	CFP
	Month 35
	Month 36

	Report
	630 Comparison of Results
	CFP
	Month 35
	Month 36

	
	
	
	
	


Key to abbreviations:

· C = Confidential

· CFP = Confidential for the Duration of the Project

· P = Public after review

 Work Package Description

4.3.  Work Package 0 – Project Coordination, Management & Exploitation 

	Workpackage Title: 
	WP N.: 0

	Starting date: month 1



Duration: 36 months
	Total effort: 20.5

	Partners involved
	RTD Task / Activity of Partner
	Leader: DMI
	Effort (MM) 

	DMI
	Project Coordination
	20.5

	Objectives

Project management, administration and coordination.



	Description of work / tasks

A full description of the coordinating effort of the project can be found in Part C of this proposal; see Safety at Speed ID S100.00.01.015.004.

It should be noted, however, that the project management structure to be applied in Safety at Speed is a direct continuation of the successful methods developed for previous large projects, including ATOMOS II (EU DG VII), ATOMOS IV (EU DG TREN), THAMES (EU DG VII) and DISC II (EU DG VII).



	Deliverables

Management reports in accordance with the EC Contract.



	Milestones and criteria

Milestones every quarter relating to partner reporting, every half-year relating to status reports.



	Interrelation with other workpackages.

As defined by the project management section in Part C of this proposal.




4.4.  Work Package 1 – Collision & Grounding

	Workpackage Title:  Collision & Grounding
	WP N.: 1

	Starting date: 
month N. 
1



Duration: 30 months
	Total effort: 71.5 (1.0)

	Partners involved
	RTD Task / Activity of Partner
	Leader: DAP
	Effort (MM)

	DAP
	WP Leader. Task Leader in 1.1, 1.2.2, 1.3.2 and 1.3.4; present in task 1.2.1, 1.3.1
	25

	DMI
	Task leader in 1.2.1 and 1.3.1; present in task 1.1
	12.2

	BV
	Present in task 1.2.1 and 1.3.1
	3

	NTUA
	Present in task 1.2.3
	2 (1.0)

	VBD
	Present in task 1.2.3 and 1.3.3
	5.9

	SIREHNA
	Task leader of 1.3.3; present in task 1.2.3
	10

	METTLE
	Present in task 1.2.2 and 1.3.2
	7.4

	CET
	Present in task 1.2.2 and 1.3.2
	6

	Objectives
The principal objective is to develop a suitable risk/cost model of key factors affecting collision and grounding, to be implemented in a risk based design methodology for high-speed craft.

Following the confirmation of the key main causes, the specific objectives to be addressed are the development and implementation of risk/cost models for 

· Human factors,

· Mechanical and Automation systems

· Manoeuvring capability



	Description of work / tasks

TASK 1.1 - Confirmation of Main Causes

This first task consists of a brief review of hazards related to ship controllability, and of the relevant affecting factors, initially assessed to be:

· the human factor; i.e. the ability of humans involved in HSC operations to perform safely;

· the automation and control systems functionality; as more functions are now allocated to machines rather than humans, the safety performance expected by such equipment has now to be understood and quantified;

· the mechanical systems efficiency; these systems, though of a more conventional nature, still have a non negligible impact on costs, weight and risks;

· the manoeuvring capability of the ship under critical conditions (restricted waters).

The purpose is twofold: that of confirming what is foreseen at the proposal level in terms of factors (human factors, automation and control systems functionality, etc.) affecting the reference hazards (grounding and collision); and that of better specifying and detailing what “attributes” should be considered within the models, for each affecting factor.  As an example, attributes to be explicitly addressed are: manning and education/training level in the ship control centre, reliability of machinery and equipment, automation level of systems, influence of environmental conditions, etc.  The work will take the form of a system level safety review, to be performed using as a reference the selected representative vessel. 

TASK 1.2 - Formulation of Models

This task will develop detailed models for the identified factors. 

Sub-task 1.2.1 - Human Error

The sub-task will develop according to the following steps:

· Human Error Analysis: to identify the most common human errors with potential to result in serious accidents or incidents having serious cost implications.

· Analysis of Sensitivities: analysis of the causes of the above-identified human errors, by means of accident investigation reports and interviews with HSC Operators, in order to understand the influence of the features of the SCC (ergonomics, different manning levels, training and qualifications). This step will also include the definition of the costs of alternative solutions related to SCC ergonomics, and the associated training costs.

· Formulation of Model: development of a model for the comparison of costs and risks associated with different SCC design alternatives for high-speed crafts. Environmental factors, stress conditions, operator’s workload, etc., will all be taken into account by performing task analyses for the various design alternatives.

Sub-task 1.2.2 - Mechanical & Automation Error

The sub-task will develop according to the following steps:
· Functional Analysis: identification and characterisation of the safety-critical functions performed in an HSC. The involved technological systems and the related operational procedures will be studied. Operational modes (berthing, full speed/open sea, restricted waters, etc.) and environmental conditions (limited visibility, shallow waters, harsh environment, etc.) will be considered.

· Analysis of Technological Systems: in depth analysis of the technological systems involved in the safety-critical functions, in terms of: investment costs, maintenance costs, reliability costs (failures), training costs for the operators, etc. The analysis will address in more detail those systems that are specific to HSC.

· Formulation of Model: development of a model for the comparison of costs and risks associated with different design alternatives for the technological systems of high-speed crafts.

Sub-task 1.2.3 - Manoeuvring Errors

The sub-task will develop according to the following steps:
· Desk Study: the main purpose of this step is to define the model test programme and the computer simulation programme to be executed in the next steps.

· Simulation programme: execution of computer simulations to define models for the above three areas.

· Model tests: execution of model tests for the above three areas. 

· Formulation of Model: development of a model for the comparison of costs and risks associated with the manoeuvrability of high speed crafts in restricted waters with those of conventional crafts. 

TASK 1.3 - Hazard Area Risk/Cost Model

The purpose of this task is that of combining the models formulated in the previous task, in order to be suitable for integration into the Project Tool.

The task is subdivided into four subtask:

Sub-task 1.3.1 - Implementation of Model for Human Errors

Sub-task 1.3.2 - Implementation of Model for Mechanical & Automation Errors

Sub-task 1.3.3 - Implementation of Model for Manoeuvring Errors

Sub-task 1.3.4 - Implementation of Integrated Model for Controllability

The implementation will take the form of a “handbook” like tool for design purposes, as well as of a computerised decision support system.



	Deliverables

One deliverable for task and for sub-task is foreseen. Refer to Section 4 of Part B of this Proposal.

In accordance with section 5.2.



	Milestones and criteria

Confirmation of models by Month 3

Models’ formulation by Month 18

Models’ implementation by Month 30



	Interrelation with other workpackages.

Interrelation with WP’s 2, 3, 4

Output to WP 5


4.5.  Work package 2 – Ship Motions Hazards

	Workpackage Title:  Ship Motion Hazards
	WP N.: 2

	Starting date: 
month N. 
1


Duration: 30 months
	Total effort: 71 (6.5)

	Partners involved
	RTD Task / Activity of Partner
	Leader: SIREHNA
	Effort (MM)

	SIREHNA
	Task leader in 2.1, 2.2.3, 2.3.3. Participant in task 2.2.2, task, task 2.3
	25

	SSRC
	Task 2.2.3
	4

	DTU
	Task leader in 2.2.2. Participant in task 2.2.3
	11 (1.5)

	VTT
	Task leader in 2.2.1, 2.3.1. Participant in task 2.1, task 2.2.3, task 2.3
	12

	UNEW
	Task leader in 2.3.2. Participant in task 2.1, task 2.2.2, task 2.3
	8 (1.0)

	NTUA
	Task 2.2.1, task 2.2.3
	8 (4.0)

	SEA
	Task 2.2.3: contribution in full-scale measurements (access to a vessel)
	3

	Objectives

The principal objective is to develop a suitable risk/cost model of key factors affecting hazards associated with ship motions, to be implemented in a risk based design methodology for high-speed craft.

Following the confirmation of the key main causes, the specific objectives to be addressed are the development and implementation of risk/cost models for 

· the human factor; i.e. the crew en route, the passengers

· the hull design, i.e. the hull design (hull shape variations, procedures and tools used in studies such as numerical predictions, model testing, full scale measurements)

· the operational practice; i.e. the operational practice (operational envelope) performed with actual shipping route, vessel loading, vessel speed and heading, and encountered sea states



	Description of work/tasks
TASK 2.1 - Confirmation of Main Causes

This first task consists of a review of hazards related to ship motions and associated environmental loading, and of the relevant affecting factors. The purpose is twofold: that of confirming what was foreseen at the proposal level in terms of factors (human factor, hull design, operational practice) affecting the reference hazards (crew and passengers disorientation and injury; foundering due to structural failure as a consequence of environmental loading) and that of better specifying and detailing what “attributes” should be considered within the models, for each affecting factor.

The work will take the form of a system level safety review, to be performed using as a reference the selected representative vessel.

TASK 2.2 - Formulation of Models

This task will develop detailed models for the identified factors. 

Sub-task 2.2.1 - Human Factor

The subtask will develop along the following steps:

· Human Factor Analysis: to identify the most common human factors associated with 

(1) vibrations, noise and indoor climate (cf. engines, propulsion, hull structure, insulation) with mostly effect on passengers 

(2) motion sickness, safety of footing and shocks (cf. ship motion and wave loading) with effect on passenger and crew workability to operate the vessel

· Analysis of Sensitivities: There is much information on adverse effects of vibrations and noise on passengers. It will be gathered and analysed for an HSC board environment: identification of main parameters and their effects assessed for estimating the risk and cost consequences (passenger safety and comfort). For factors associated with motion and acceleration, this leads to tentative estimates of risk and costs for passengers (comfort, threat to passenger safety) and crew (workability to operate the vessel, reduced mobility/efficiency on board). These activities will interact with the activities of the other subtasks, which would provide measurements and numerical predictions, and particularly full-scale measurements in sea trials.

· Formulation of Model: development of a model for the comparison of costs and risks associated with the human factors (passengers, crew en route) of high-speed crafts

Sub-task 2.2.2 - Hull design

This subtask will develop a model of the risk and cost consequences relating to hull design (hull shape variations) in HSC through studies with numerical predictions, model testing, and full-scale measurements, for motions with consequences for passengers and crew (addressed in subtask 2.2.1), for extreme global loads and local impact loads with consequences for structure failure in WP3.

Work on the task comprises

· Desk study: 

(1) identification and characterisation of the safety-critical functions in hull design of an HSC with numerical predictions and model testing (hull shape and variations, vessel speed and heading, sea-states);

(2) definition of model tests programme and computer simulations programme for the next two steps and in relation to operational practice addressed in subtask 2.2.3.

· Analysis of sensitivities with computer simulations: hydrodynamic analysis using both frequency and time domain formulation with linear frequency domain in low to moderate sea states and non-linear time domain strip methods for the most severe wave episodes; it will provide the vessel response in motions and accelerations, in extreme global loads (wave induced sagging and hogging bending moments) and in local impact loads (slamming pressures on bow area, stern, ship side at the mean waterline) ; in relation to WP3 it will consider the frequency of occurrence of events of peak slamming pressures; the work will highlight the important operational parameters (speed, heading, sea state);

· Analysis of sensitivities with model testing: hydrodynamic testing on scaled models in sea-keeping on waves (regular and irregular waves, large waves), with analysis of scale effects for large motions as well as for global bending moment in relation to hydro-elasticity and local impact loads associated to dimension of local area; it will provide the vessel response in motions, in extreme global loads (wave induced sagging and hogging bending moments) and in local impact loads (slamming pressures on bow area, stern, ship side at the mean waterline); in relation to WP3 it will consider the frequency of occurrence of events of peak slamming pressures ; the work will highlight the important operational parameters (speed, heading, sea state);

· Formulation of Mode: development of a model for the comparison of costs and risks associated with the hull design in hydrodynamics (motions and associated global and local loads) of high-speed crafts.

Sub-task 2.2.3 - Operational Practice

This subtask will develop a model of the risk and cost consequences relating to operational practice for the selected representative vessel, in terms operational envelope (variations) to consider vessel speed and heading, vessel loading and encountered sea-state. The scheduled work comprise

· Desk Study: 

(1) identification and characterisation of the safety-critical functions in operational practice with numerical predictions, model testing, and full-scale measurements in sea trials

(2) definition of model tests programme, computer simulations programme and full-scale measurements in sea trials for the next three steps 

· Analysis of sensitivities with computer simulations: methodology similar to previous subtask with consideration on operational variations for the selected vessel; broaching phenomena in following seas will be also considered

· Analysis of sensitivities with model testing: methodology similar to previous subtask with consideration on operational variations for the selected vessel

· Analysis of sensitivities with full-scale measurements: full-scale measurements on a large high speed mono-hull, which will be similar to the selected representative vessel, to verify and establish the relationship of ship motions with sea-state and vessel speed, as well as for global sea loads, and local sea loads which are of great interest for the development of WP3 (interface WP2/WP3); measurements will include ship motions, global structural response using strain gauges, wave heights and frequencies, vessel speed and running trim and draft, pressure measurements for local loads; the work will highlight the important operational parameters in relation to the two previous steps

· Formulation of Model: development of a model for the comparison of costs and risks associated with the operational practice (motions and associated global and local loads) of high-speed crafts.

TASK 2.3 - Implementation of Models for Motions
The purpose of this task is that of implementing the models formulated in the previous task, in order to be suitable for integration into the Project Tool.

The task can be subdivided into three subtasks:

Sub-task 2.3.1 - Implementation of Model for Human Factor

Sub-task 2.3.2 - Implementation of Model for Hull Design

Sub-task 2.3.3 - Implementation of Model for Operational Practice

The implementation will take the form of a “handbook” like tool for design purposes, as well as of a computerised decision support system.



	Deliverables

One deliverable for task and for sub-task is planned. Refer to Section 6 of Part B of this Proposal.



	Milestones and criteria

Acknowledgement of models by Month 3

Models’ formulation by Month 18

Models’ implementation by Month 30



	Interrelation with other workpackages.

Interrelationship with WP’s 1, 3, 4

Output to WP3 and WP5


4.6.  Work Package 3 – Foundering
	Workpackage Title: Foundering
	WP N.: 3

	Starting date: month N. 



Duration: 36 months
	Total effort: 56.9 (8.5)

	Partners involved
	RTD Task / Activity of Partner
	Leader: ABS
	Effort (MM)

	ABS
	WP Leader, Task Contributor 3.1,3.2.3
	11.9

	FIN
	Task Leader 3.1
	3

	SEA
	Task Contributor 3.1
	1

	DTU
	Task Leader 3.2.1
	3 (0.5)

	UNEW
	Task Leader 3.2.4, 3.3, Task Contributor 3.2.3
	25 (3.0)

	NTUA
	Task Leader 3.2.2, 3.2.3
	10 (5.0)

	CET
	Task Contributor 3.1
	3

	Objectives

The principal objective is to develop a suitable risk/cost model for implementation in a risk-based design methodology for high-speed craft, addressing factors relevant to foundering. The hazards that may lead to foundering are in this context initially identified as loading situations that may lead to structural failure, and subsequently to loss of watertight integrity:

· Global structural failure

· Local structural failure

· Structural failure due to fatigue or corrosion

Following confirmation of these main causes, each will be investigated regarding the risk and cost associated with structural failure. Wave loading for global and local structural assessment, evaluated by full-scale measurements from the reference vessel, will be provided from WP 2. The developed risk/cost model will then be transferred to WP5.



	Description of work / tasks

Task 3.1 – Confirmation of Main Causes
The optimised structure of HSC is one of the most important factors for its success in the market. The structure must be strong enough to withstand all expected lifetime loads and to operate safely under extreme loading conditions, it must be as light as possible to minimize vessel fuel consumption, and must be as cheap as possible to produce. Work Package 3 addresses the hazards of service loads, assesses the ultimate strength of hull structures under intended normal operational and extreme loading conditions, investigates fatigue damage and failure mode for damage analysis and provides risk/cost relationships due to structural design parameters and structural arrangement. Work Package 2 will provide the distribution of intended normal operational and extreme loads leading to structural damage. Thus for intended normal operational and extreme loads, only the consequence of the loading will be investigated and cost to avoid/reduce the failure extent and frequency will be evaluated.

At the proposal stage, the following scenarios are identified to contribute to the risk of structural failure, and after critical review, the work on the work package will focus on the subjects referred to above (global damage, local damage, fatigue damage).

Task 3.2 – Formulation of Models

Sub-task 3.2.1  - Interface with WP2

Wave induced loads predicted from WP2 will be reviewed and intended normal operational and extreme load cases will be selected for transfer to sub-task 3.2.3, for global and local loads. In addition, repetitive loads acting during the lifetime of the vessel will be selected and transferred to Task 3.3. A report describing the selected load cases will be the deliverable from this subtask. Data files describing the loads will be prepared for use in sub-task Task 3.2.3 and Task 3.3.

Sub-task 3.2.2  - FE modelling

An FE model of the reference vessel will be developed to investigate critical parts of the structure. The investigation will lead to optimal designs in terms of cost.  The FE analysis will be performed in the linear elastic response range and if considered appropriate, the elasto-plastic response range.  Depending on the loading conditions, the design load will be applied statically or dynamically. The deliverable from the subtask will be an FE model suitable for testing and investigation of all tasks of task 3.2.3.

Sub-task 3.2.3 – Linear and non-linear modelling

High speed craft are weight sensitive and do not have the same degree of reserve strength as conventional, unrestricted service vessels. Different hull-girder strength assessment methods will therefore be evaluated with a view to providing guidance to designers on the appropriateness of the different methods for particular applications. Full 3-D linear and in selected applications, non-linear FE analysis, as well as two-dimensional analytical beam-column analysis techniques will be used to assess the hull ultimate and post-ultimate strengths. Work on the subtask will comprise
· Prediction of the ultimate and post-ultimate strength of a HSC using linear and possibly, non-linear FE analysis, as well as two-dimensional analytical beam-column analysis techniques, for global and local loading;

· Comparison of ultimate and post ultimate strengths with structural response to maximum intended normal operational loading and extreme condition loading (global and local);

· Development of sensitivity analysis to determine effect of using different loading and strength models in assessing structural integrity;

· Development of pre-normative design guidelines to limit risk of loss of structural integrity.

Subtask 3.2.4 - Fatigue and longevity modelling

Fatigue cracking in high-speed craft is a particular concern.  It is found that most fatigue problems in high-speed craft are related to local cyclic loading rather than global loading. With increasing vessel size however global loading is likely to become more significant. Areas identified as problematic, that will have to be considered with care in design, are structural connections in close proximity of vibration sources such as; main engine, auxiliaries, and propulsion devices, as well as at sharp transitions of frames and similar structure supporting the shell plating in areas subject to dynamic sea loads.

Work on the task will further comprise investigation of the variations in material properties, quality of construction and effect of corrosion, and will collect real life data on variables relating to these issues.

Task 3.3:  Hazard Area Risk/Cost Model

Work on this task will concentrate on the development of a probabilistic model with an appropriate multi-dimensional criteria to correlate the variations in the extreme hydrodynamic load, structural strength and fatigue predictions, construction quality, corrosion and material properties to reliability indices.

Further, a cost model will be developed to include all relevant information regarding HSC structures. Damage consequences evaluated in the other tasks of WP3 will be assessed and the cost related to each damage scenario will be calculated based on the shipyard (building and repair costs) and from the ship operator (operating cost and loss of revenue due to reduced service availability). Additionally, the model will include construction costs, repair costs and cost related design modifications due to safety enhancement features.

These two models will be interlinked, and the complete model will subsequently be used in Task 5.

Deliverables

Each subtask will produce one deliverable. Reference is made to section 5 of this proposal.

Milestones and criteria

Confirmation of models by month 3

Models’ formulation by month 18

Models’ implementation by month 30

Interrelation with other workpackages

	Interrelation with WP1, 2 and 4.

Output to WP5


4.7.  Work Package 4 – Containment of Damage and Fire

	Workpackage Title: Containment of damage and fire
	WP N.: 4

	Starting date: month N. 



Duration: 
	Total effort: 68 (3.0)

	Partners involved
	RTD Task / Activity of Partner
	Leader: SSRC
	Effort (MM)

	SSRC
	Task leader in 4.1, 4.2, 4.2.2 (damage containment), 4.3.
	26 (2.0)

	DAP
	Task leader in 4.2.2 (fire containment work). Participant in 4.1, 4.2, 4.3
	22

	DMI
	Task leader in 4.2.3. Participant in 4.1, 4.2
	7

	FIN
	Participant in 4.3
	3

	SEA
	Participant in 4.3
	4

	UNEW
	Task leader in 4.2.1. Participant in 4.2
	6 (1.0)

	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)

Description of work / tasks

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, will be undertaken.  These means have been initially assessed to be:

· 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.

Task 4.2 – Formulation of Models

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 calibrated 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.
Task 4.3 - Risk-Cost Model for the containment of damage and fire

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.  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. 

Deliverables

One deliverable per subtask is scheduled, see section 5 for a complete list.

Milestones and Criteria

Confirmation of Models by Month 3

Models’ formulation by Month 18

Models’ implementation by Month 30

Interrelation with other work packages
Interrelation with WP 1, WP 2 and WP 3; Output to: WP 5 and WP6


4.8.  Work Package 5 – Integration

	Workpackage Title: Integration
	WP N.: 5

	Starting date: month N. 
0



Duration: 36      months
	Total effort: 70 (3.5)

   

	Partners involved
	RTD Task / Activity of Partner
	Leader: BV
	Effort (MM)

	BV
	WP5 Leader. Task Leader 5.1 and 5.2
	23

	DAP
	WP1 Leader. Information transfer from WP1. Contribution to risk model and design methodology (Task 5.2 and 5.4). Participant in Task 5.1.
	6

	ABS
	WP3 Leader. Information transfer from WP3. Participant in Task 5.1.
	1

	FIN
	WP6 Leader. Information transfer from WP6. Participant in Task 5.1.
	1

	SSRC
	Task 5.4 Leader. Participant in Task 5.1 and 5.3.
	6 (0.5)

	SIREHNA
	WP2 Leader. Information transfer from WP2. Participant in Task 5.1.
	3

	UNEW
	Major WP5 technical developer. Task 5.3 Leader. Contribution to Tasks 5.1, 5.2 and 5.4.
	30 (3.0)

	Objectives

The primary purpose of WP5 is to create guidelines and the Project Tool for the safe 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.

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:

· continuous 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.

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

Description of work / tasks

Task 5.1 – Verification and validation of interim results

The objective of the task is to verify and validate 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.



	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.

Task 5.2 – The risk model

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.

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.

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

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).

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.



	Work-wise, the task will be developed according to the following steps:

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.

WP1 to WP4 will provide the information showing the effect of the alternative SEFs, in terms of risk/cost models, technical performance, weight, payload, construction cost etc. They will also provide the information on loss rates of changes resulting from the alternative SEFs.

Task 5.4 – Design for Safety Methodology

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.

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.



	Deliverables

One deliverable per task is planned. A complete list is contained in section 5.



	Milestones and criteria

Final deliverables by month 36.



	Interrelation with other workpackages.

Input from and output to WP1 to WP4 and WP6.




4.9.  Work Package 6 – Case Study

	Workpackage Title: Case Study
	WP N.: 6

	Starting date: month N. 
13


Duration: 24      months
	Total effort: 55.9 (0.5)

	Partners involved
	RTD Task / Activity of Partner
	Leader: FIN
	Effort (MM)

	FIN
	WP Leader. Task leader 6.3.Participant 6.1, 6-2
	19

	CET
	Task leader 6-2.Participant 6-1, 6.3
	15.9

	METTLE
	Task leader 6-1. Participant 6-2
	6

	DAP
	Participant 6-2
	3

	SIREHNA
	Participant 6-2
	3

	ABS
	Participant 6-2
	2

	SSRC
	Participant 6-2
	4 (0.5)

	BV
	Participant 6-2
	3

	Objectives

The majority of methods and tools, developed in WP1 to WP4, as well as the final methodology resulting from their integration in WP5, need to be tested to demonstrate their effectiveness as a HSC design support tool. The aim of WP6 is to provide a complete prototype application of the whole methodology, by testing the proposed procedures, methods and tools in a real-life HSC design framework, allowing their integration into the traditional design activities.

In particular, through the development of suitable test cases it is intended to:

· establish the baseline ship safety results with the Project Tool;

· generate an enhanced design through the application of the Project Tool;

· compare the new design approaches with the traditional ones.



	Description of work / tasks

Since WP6 intends to support the other WPs, allowing them to test in a real-life HSC design framework the proposed methodologies and analysis tools, this Work Package is consequently subdivided into the following three tasks.

Task 6.1:
Baseline Ship Safety Results.

This Task will select the project-wide baseline ship, and subsequently provide the safety results of this HSC vessel though the use of the Project Tool. During this task, no features on the baseline ship will be changed, modelling-wise.

Task 6.2:
Enhanced Design.

This Task will test, in a real-life HSC design framework, the whole design for safety methodology resulting from the integration of methods and tools developed in WP1 to WP4. The case study will be carried out following the relevant instruction provided in WP5, and using the data supplied by the Partners involved in WP5. 

This Task will endeavour to improve on the design and construction of the baseline vessel from a through-life cost point of view, while maintaining the safety level of the baseline vessel. During the work, all sensible combinations of design feature variations contained in the Project Tool should be applied, to provide an overview of the general applicability of the project result.

Task 6.3:
Comparison of Results.

Feeding back into task 5.4, this task will critically compare the results of the two applications of the Project Tool, undertaken in tasks 6.1 and 6.2, respectively.



	Deliverables

One deliverable for each task is foreseen. Reference is made to section 5.



	Milestones and criteria

As per the table in section 5.



	Interrelation with other work packages.

Input from WP1 to WP5. Output to Task 5.4.




5.  Contribution to Programme Objectives

S@S (Safety at Speed) is the response of the maritime industry to the rising societal concern for speed-related risks deriving from the mushrooming of developments in Fast Sea Transportation and the continuous escalation in unconventional designs at ever increasing speed and capacity.  Considering also the economical and ecological aspects linked with high speed at sea, and the pivotal role of High Speed Craft (HSC) in current and future developments in Short Sea Shipping and Coast Shipping, this response is directly in line with Key Action ‘Land and Marine Technologies’: ‘Critical Marine Technologies - Efficient, Safe and Environmentally Friendly Ships and Vessels (3.2.1)’. At the same time, S@S addresses other key Thematic Priorities: Safety Assessment in Waterborne Transport (2.2.3/3) and Cost-efficient Integration of New safety technologies to Improve Quality Shipping (2.2.4/4).

The title "Safety at Speed" reflects both a message and a mission, the latter being targeted by seeking a balance between safety, performance and through-life cost.  As such S@S is also addressing one of the key actions of EU socio-economic objectives, namely: competitive industry to satisfy the customer at the lowest cost while minimising the resource consumption and environmental impact.

S@S is the brain child of the Thematic Network SAFER EURORO, created to address one of the main priorities identified by the Maritime Industries' R&D Master Plan "Design for Safety", a theme that aims to integrate safety cost-effectively within the ship design process and to promote a safety culture approach in the maritime industry.    

The main output of S@S is a design for safety methodology for HSC by adopting an approach based on a comprehensive assessment of the risks involved using first principles-based consequence analysis tools and through life costing of selected risk mitigation measures, in a way that safety is achieved cost-effectively.  This, in turn, is likely to improve decision making in design, foster a healthy evolution of HSC and promote the establishment of a proactive regulatory regime. 

Design and operational guidelines could form the basis for an EU standardisation policy regarding high-speed transportation and these are likely to have a considerable impact on quality of life, working conditions and the environment by improving working conditions for the operators of HSC and reducing risk for the Passengers. Effects of this project output on this issue are likely to be medium to long term. 

Significantly, the cost-efficient integration of state-of-the-art design tools and safety assessment will offer major competitive advantage to the EU HSC, which will become an increasingly significant sector in industry in the short and medium term, and more importantly nurture the development of a safety culture in fast transportation in the long term.  Such culture will ultimately filter through to the rest of the world, via the International Maritime Organisation, thus keeping pace with the increasing societal need for higher safety in maritime transport, and ensuring that the European Safety Requirements are adopted world wide.

 EU Added Value and Contribution to EU Policies

In all the waters of the European Union high-speed craft (HSCs) have proven their economic viability. These vessels are operated in the Mediterranean and Irish seas, across the Channel and North sea, and in the Baltic. In addition they are built in both the southern and northern parts of the Community. Within the European Community there is therefore an extensive range of experience of both building and operating high speed craft. The objectives of the S@S project can therefore be most effectively and efficiently addressed at European level. The breadth of experience found within the Community can not be offered by any single nation, making it impossible for this project to be undertaken at national level.

The consortium undertaking the S@S project contains representatives from all the principal areas operating these vessels, and comprises a well balanced combination of the full range of stake-holders in this industry. Builders and operators of HSC are task leaders or contributors to every task. Classification Societies from two nations participate in the consortium, also taking the leading role in two work packages, and contributing to all tasks. The consortium also contains universities and other research establishments from seven nations, each with well established capabilities in undertaking marine technology research, and with proven expertise in one of more of the relevant fields of safety, design and the behaviour and performance of high speed craft. The consortium therefore brings together a range of complimentary experience and expertise that reflects the strength of this industry in Europe, and its growing importance in the  European Community.

Considering the issue of the safety at speed at the European level will ensure that there is a conformity of approach to the safety of HSC across the community. This project will develop a design methodology for HSC that explicitly incorporates formally safety assessment into the design process, and will develop this as a common design practice within the European Union. This will help to foster a European-wide safety culture within this high profile industry,  and so encourage social cohesion. 

In the Maritime Industry Masterplan two of the six main target areas of research are Shipbuilding and Shipping operations. In both of these areas safety features prominently in ways which are addressed by the S@S project.

5.1.1.   Target Area 1 - Shipbuilding: improvement of competitiveness and productivity

The Maritime Industry Masterplan, MP99, states that design and production need to focus on simplicity, robustness, ease of maintenance, and low manning requirements, ‘against a background of safe and environmentally friendly ship operation’. This is to be achieved by focused R&D addressing, amongst other aspects, design tools and design methods, with design for safety explicitly stated as a methodology to be developed. In MP99 this is further enlarged upon, with a statement that formal safety assessment should be developed for design, including the development of risk assessment methods and tools, and the need to provide ‘convincing prototype applications to specific ship types and hazards’.

The vertical work package in the S@S project have the objective of developing risk assessment methods and tools, these then to be combined into a methodology that embeds formally safety assessment into the design process. The final horizontal work package in the project is the application of this methodology into the design of an HSC, this being a demonstration by  application to a prototype to HSC.

5.1.2.  Target Area 2 - Shipping and waterborne operations

The Maritime Industry Masterplan states that ‘a prime challenge for the shipowner is to combine greater efficiency and profitability with internationally agreed safety and environmental standards’. It also recognises that in order to achieve the intended modal shift of transferring transportation from roads to inland and coastal waterways vessels will have to run at significantly higher speeds, this to be achieved in part by the use of new materials and lighter equipment. The contribution of technological developments to safety is mostly positive, however there are negative effects also, sometimes of far reaching importance. Rapid technological change can be a destabilising factor, particularly with conventional approaches to safety when change is happening faster than experience is gained. Some examples of the impact of innovation for the HSC industry: new technology enables tolerances to be reduced; HSC craft are complex vessels with a greater reliance on technology; their elevated speed means that an increasing amount of navigational information has to be processed in less time. With the rapid introduction of such a range of innovations it is strategically important that safety is recognisably at the forefront of the developments of the HSC industry. Failure to do this will hinder the growth of this important sector of the Marine Industry. 

In a detailed discussion of the required R&D focus in this area the Masterplan states that  ‘it is essential to develop and adopt a risk assessment process covering all the steps in the operation of ships and allowing comparison, on a non-subjective basis, of different operational procedures and risk management solutions and to implement the best ones from the cost point of view without threatening safety and the environment’. It is also explicitly stated that R&D should continue to focus on formal safety assessment in the context of fast craft, and that these methods must be properly interfaced with the risk assessment approach to be considered at the design stage (as discussed in Target Area 1 - Production).

In the S@S project a safety assessment methodology will be developed which will examine both operational procedures and technical features to identify safety enhancing elements that can be incorporated at the design stage. In addition a major task of the S@S project is a through life cost benefit analysis which will allow the comparison of different safety enhancing features from a cost point of view. This project should therefore enable builders and operators of high speed ferries (an exceptionally innovative and dynamic sector of the maritime industries) to achieve the objective stated in the Maritime Industry Masterplan of combining greater efficiency and profitability with internationally agreed safety standards.

In the medium term the EU policy regarding the standardisation of high-speed transport is likely to take the form of design and operational guidelines. In the longer term the International Maritime Organisation  will respond to the increasing societal need for higher safety in Maritime Transport by adopting codes that encourage the world wide adoption of a culture of safety for HSC. The collaborative effort required for the S@S project will encourage a European wide safety culture for HSC which can form the basis for regulatory proposals to be submitted to national authorities and the International Maritime Organisation. 

 Contribution to EC Social Objectives

5.2.  Employment, Education, Training and Working Conditions

In the world-wide competition in the shipbuilding and shipping industry, Europe has a disadvantage due to the cost level, which has already reduced much of this sector here, and in consequence caused unemployment and restructuring problems. The way to overcome this is to successively develop a high level of competence, incorporating efficient logistics, environmental conservation issues, risk and safety considerations as well as cost effectiveness. The present project is one essential contribution to build such an inter-European competence platform relating to a typical European Niche Market – High-Speed Craft. Shipyards, shipping companies, consultants, research, education and training organisations, and testing institutes will cooperate in this development effort and by the planned exploitation and technology transfer the whole shipping-related sector in Europe will benefit. A growing shipping sector will contribute to many of the goals of the European Union, including employment, mobility and trade.

For the special issue of High-speed Craft, the increased use of such craft for transportation of passengers and cargo will have a great impact in the economic life of areas such as islands and other locations difficult to reach by land transport, serviced by HSC. The impact can be significant as for instance in the cases of the islands of Greece or Scotland, where both foreign tourists and local nationals can travel much more often and enjoy a better-serviced professional environment. Thus, via the corresponding influences of tourism and local commerce, an important increase in employment is expected.

However, the use of HSC in such a way that safety hazards are minimised and the passengers reach their destination in good shape is not a straightforward task, especially in adverse weather conditions. A single HSC casualty, or even the captain of an HSC having an enthusiastic but inconsiderate attitude (and so driving the vessel too hard), can easily produce “no return passengers” and inhibit the adoption of this technology. As well as directly addressing the issues of safety hazards this project will produce the valuable material necessary to develop pertinent educational courses and training programmes, and this material will be effectively disseminated through the various channels available to the consortium.

5.3. Environment

The environmental impact of high-speed craft has been much debated. While from a restricted economical point of view much is to gain in terms of speed and efficiency, it is generally known or believed that for the preservation of the environment and from life cycle and sustainability aspects improvements have to be developed for this mode of transport. In addition to the support of progress toward the objectives of the EU Transport policy concerning the modal shift from land to sea and to the development of multi-modal transportation systems the proposed project also contributes to several of the social objectives of the European Union, regarding both European competitiveness and efficient flow of passengers and goods, safety and security in transport, and sustainability and preservation of the environment. Environmental issues concerned with fuel consumption and emissions are being addressed within the SAFER EURORO Thematic Network in the FLOWMART Project, and as there is some common membership between this and the S@S consortium the issue of environmental sustainability will be critically examined and monitored through this association.

5.4.  Quality of Life, Health and Safety of the Citizens

The project addresses the highly complex interaction between two crucial factors in the waterborne transportation, namely safety and competitiveness. Both must be considered as cornerstones in the EC Common Transport Policy calling for Road-to-Sea, since the first is of vital importance in both public and legislative acceptance, while the second is a prerequisite to the existence of this transport mode. Thus, the project will have in several ways a significant contribution towards a safer and more comfortable high-speed water-borne transport in Europe. This will increase the acceptability and popularity of maritime traffic and transfer traffic from roads to the seaways.

The increase of short distance passenger and cargo traffic in high-speed vessels will improve the quality of life by reducing pollution due to the alternative transportation systems.  This alternative transportation means could also be used as transport system in areas with underdeveloped transport and infrastructure systems, to increase their competitiveness by providing easier and faster links. In the crowded areas of Europe, increase in the volume of short-sea shipping will mean less traffic jams in the overcrowded highways and shorter times spent sitting in cars exposed to air pollution.

Unfortunately high-speed craft now in operation have generated severe concerns about their safety and environmental impact. This project shall develop tools and methodologies to address these concerns and to reduce such problems to an acceptable level. The resulting design and operation guidelines will facilitate a wider introduction of HSC. The guidelines include consideration of: human factors in HSC controllability: automation and control systems functionality; and passenger comfort and safety. Maximising passenger well-being on board HSC and decreasing the minor accidents and injuries to the passengers is important as the lack of comfort on board HSC in rough weather has been a significant obstacle to the increase of their popularity as a transportation alternative.

Traditionally ship design and construction has been based on past experience.  Unfortunately history shows that in times of rapid development of new ship concepts the risk of serious accidents also increases. In the case of HSC the rapid growth in the dimensions and speed of HSC has been dramatic. In addition there are significant differences in fire and water ingress protection requirements for HSC compared to those for traditional vessels. Just one fatal accident can have a very serious effect on the popularity of a particular ship type. This project will develop tools and methodologies to assess the risks involved in HSC with respect to environmental loading and survivability following fire, collision and water ingress. Guidelines will be given for structural design procedures to avoid or reduce the extent of damage while simultaneously fulfilling given safety and cost criteria. Thus the project results will contribute to efficient HSC structures and the avoidance of serious HSC accidents.          

 Economic Development and S&T Prospects

5.5.  Exploitation and Dissemination

The following section outlines the current Consortium plan as regards the Exploitation and Dissemination of the Safety at Speed project. The Project Exploitation Manager, as described in section 12, undertakes the coordination of consortium-wide exploitation activities.

5.5.1. Exploitation

The following table shows, in essence, the expected results of the project and their exploitation potentials.

	EXPECTED RESULTS AND EXPLOITATION

	Project output / Result
	Range of Applications
	Expected Impact
	Timing
	Partner(s) responsible for exploitation

	Community Added Value:

	A comprehensive and consistent methodology for the design of High Speed Crafts, on the basis of a risk/ cost approach
	The methodology will be applicable, in principle, to any High Speed Craft; however, the methodology will be validated for mono-hull vessels
	Improved design practice.

Safer and more cost effective design solutions.

Improved European competitiveness in the HSC sector.

Development v European wide safety culture for HSC
	Medium to long term.
	All in principle, but in different ways, as reported in the individual exploitation plans. 

	
	
	
	
	

	Social / Environmental Impact:

	Design and operational guidelines for improving comfort and safety of passengers during HSC operations.
	Any HSC in principle, mono-hulls in particular.
	Improved comfort and passengers’ safety during operation of HSC vessels. 
	Medium to long term
	All

	
	
	
	
	

	Technical / Economic Impact:

	Methods for assessing controllability of HSCs.
	Any HSC in principle, mono-hulls in particular.
	Improved controllability of HSCs.
	Medium to long term
	All

	Methods for proper definition of environmental loading of HSCs.
	Same as above
	Improved definition of environmental loadings for HSCs.
	Same as above
	All

	Methods for structural analysis of HSCs.
	Same as above
	Improved stuctural design of HSC.  Lighter structures will result in greater efficiency.
	Same as above
	All

	A methodological framework for the design of safer, HSC at reduced cost
	Same as above
	Improved safety and greater competitiveness will produce growth in employment in design, construction and operation of HSC.
	Some as above
	All

	A baseline for design for safety methodology
	Some as above
	Linking of  safety performance prediction through the utilisation of appropriate technical tools, safety assessment deriving from risk-based methodologies and disparate design activities and issues


	Long term
	All

	Methods for survivability analysis of HSCs.
	Same as above
	More accurate prediction of survivability of HSC under emergency conditions leading to fewer casualties in HSC operations.
	Same as above
	All


In summary, the following results are expected, and will be disseminated and exploited:

· A comprehensive and consistent methodology for the design of High Speed Crafts, on the basis of a risk/cost approach.

· Specific risk/cost models for each one of the contributing factors to the design of HSC, namely: ship control, environmental loading, structural resistance, ship survivability.

The market for exploitation consists of all shipowners, shipbuilders, classification societies, national and international standards bodies, IMO and similar organisations.

An outline of the role of all partners in the dissemination and exploitation of results is given below.  During the project a detailed exploitation plan will be developed.

5.5.1.1  Classification Societies

Upon completion of the project, Classification societies (namely BV and ABS) intend to increase their range of services offered to shipyards and owners in the field of HSC design, aiming at further expanding their share of the world-wide market for classification of these types of ships.

It is important to underline that BV is a member of the EEIG UNITAS, which was established in April 1993 with the goal to jointly perform R&D, Rule development and training. The commitment the three classification societies (BV, RINA, GL) took when creating this EEIG is a clear and important demonstration of the willingness of this member to exploit results.

5.5.1.2  Shipyards

High quality standards in designing and building ships is a prerequisite for gaining a substantial share of the market and, as such, represents the central target of the shipyards’ strategy.

The activity proposed in the present project is fundamental for shipyards as it addresses the key aspects of cost effective safe design of HSCs. Exploitation will therefore be done internally, by improving currently used HSC design methods.

The Consortium includes representative of some of the most important European shipyards – as grouped together in EuroYards - represented by Fincantieri, for shared R&D activities among the companies participating in the grouping. 

5.5.1.3  Shipowner

Shipowners, represented by SEACONTAINER, are interested in applying the results of the project in order to increase the acceptability and popularity of HSC. The most promising results will be used to better specify requirements for new HSC to be ordered, and to improve the operational practices for existing and new HSC.

5.5.1.4  Research Centres / Consulting Engineering Companies 

The research centres and the consulting engineering companies involved in the project (namely, D’Appolonia, DMI, VBD, SIREHNA, METTLE, CETENA) are already actively involved in activities related to the rationalisation of design activities and in adoption of risk based design approaches.  The project results will be therefore exploited by enlarging the range of services.

5.5.1.5  Universities

The universities (represented in the project by NTUA, DTU, University of Newcastle upon Tyne and Strathclyde University) will use the most scientifically relevant project results in their academic programmes.  Moreover, they will be active in disseminating results in scientific for a, such as technical seminars, conferences, and International Journals.

5.5.2.  Dissemination

Target groups for dissemination will be ship owners, ship operators, ship designers, international regulatory bodies, standards bodies, classification societies and the academic community.

Dissemination will be achieved through the following means:

1. Establishment of a dedicated Web-site;

2. All final reports from tasks will be publicly available;

3. Publications in international journals and conferences;

4. Participation in, or organisation of, seminars to illustrate results of the research;

5. The final demonstrations of the prototype will be open to any interested party.

5.6.  Economic Growth

By participation in this project and by active transfer of technology, the European stakeholders will benefit from the project in several ways. The shipyards will have an improved basis for designing and constructing safe and reliable high-speed craft at reduced cost. The shipowners will be able to offer increased safety and comfort for passengers, crew and cargo, while also reducing the duration of the passages. In total this leads to a better competitiveness for the shipping industry, in relation to other regions, but also in relation to other modes of transport. Not least the latter is important in connection with efforts to reduce congested air and road traffic.

The future of European shipyards depends on their ability to produce new generation ships at competitive costs. With increasing traffic density, safety is increasingly becoming a key factor for competitiveness. Without active development of the high-speed craft in the direction indicated in this project, the risk is very large that non-European shipyards will by low-price competition effectively take over most of the design and construction of such craft within a few years time. One example is the effects of the funding of South Korea by the International Monetary Fund and the subsequent devaluation of its currency, which made it possible to offer prices averaging 30 % below last year’s prices. This highlighted the increasing pressure on European shipyards to offer competitive prices, and the situation is rapidly becoming critical. One conclusion is that cruise ships, ro-ro ferries and high-speed craft will be the most promising kinds of vessels for European shipyards in the future.

The economic potential of high-speed craft must not be underestimated. The trend to favour short sea shipping will further increase the number of such craft operating in Europe on ”ocean highways”. A positive development will thus support many European goals, such as employment, mobility and technology advancement.

5.7.  Scientific and Technological Prospects

A safety culture approach is being promoted in this project through the theme design for safety, which aims to integrate safety cost-effectively in ship design construction, and operations.  An important objective is to transfer knowledge on safety issues from the operational phase to the early stages in ship design where creativity and innovation could be used to their maximum to achieve safety enhancements most cost-effectively, as considered over the lifetime of the ship. 

In order to achieve this objective, an important technological prospect is the development of HSC with improved performance regarding safety for passengers and crew and operational efficiency. The comprehensive risk/cost model developed within the project will provide a valuable tool for future technological development as well as for regulatory work.

In more detail, the following scientific and technological prospects are:

· A methodological framework for the design of safer High Speed Craft systems, while keeping costs at an acceptable level;

· New information on control system design which takes into account human factors and human performance in adverse conditions;

· Improved methods for proper definition of environmental loading of HSCs;

· Improved structural design methods of HSC, taking into account extreme environmental loading, fatigue and resistance to collision and grounding, combined to risk assessment techniques;

· A complete case study and demonstration of the cost effective application of the methodological framework to a reference HSC design

· A baseline for a design for safety methodology linking safety performance prediction through the utilisation of appropriate technical tools, safety assessment deriving from risk-based methodologies and disparate design activities and issues.

 The Consortium

5.8.  Consortium Overview

	CONSORTIUM OVERVIEW FOR NON-ANONYMOUS PART C

	Participant
	Organisation

 Name

(abbreviated)
	Country
	Nr. of

Empl. 2
	Business Activity /

 Main Mission /

Area of Activity
	 RTD Role in project

	Activity Code 1
	Nr
	
	
	
	
	

	REC 
	1
	DMI
	DK
	120
	Towing Tank/Simulation Centre
	Coordinator, partner, developer

	OTH
	2
	BV
	FR
	10500
	Classification Society
	Partner, WP5 Leader, End user & developer

	SER
	3
	DAP
	IT
	70
	Engineering Consultant
	Partner, WP1 Leader, Developer

	-
	-
	-
	-
	-
	-
	-

	HES
	5
	DTU
	DK
	20 in dept.
	Technical University
	Partner, Research

	OTH
	6
	ABS
	UK
	450
	Classification Society
	Partner, WP3 Leader, Developer & End User

	SER
	7
	VTT
	FI
	2700
	Engineering Consultant
	Partner, Developer

	IND
	8
	FIN
	IT
	4000
	Shipyard
	Partner, WP6 Leader, End user

	HES
	9
	SSRC
	UK
	20
	Technical University
	Partner, WP4 Leader, research

	REC
	10
	VBD
	DE
	40
	Towing Tank
	Partner, research & development

	SER
	11
	SIREHNA
	FR
	20
	Engineering Consultant
	Partner, WP2 Leader, research & development

	SER
	12
	METTLE
	FR
	20
	Engineering Consultant
	Partner, research & development

	HES
	13
	UNEW
	UK
	4200
	Technical University/ Marine Research Centre
	Partner, research

	HES
	14
	NTUA
	GR
	35 in dept.
	Technical University
	Partner, research

	IND
	15
	SEA
	UK
	4000
	Ship Owner
	Partner, end user

	REC
	16
	CET
	IT
	84
	Research Organisation
	Partner, research developer


1) Activity codes: REC (Research Organisation), HES (High Education Institute), IND (commercial manufacturer, industry), SER (service provider, like for engineering services or consultant),  OTH (all others, like standardisation bodies etc.)

2) nr. of employees of the organisation

5.9.  Description of the Participants

5.9.1.  REC1 – Danish Maritime Institute (DMI)

DMI is characterised by being a non-profit, self-supporting R&D institute affiliated to the Danish Academy of Technical Sciences.

The staff of about 120 persons includes a very high proportion of university graduates. The turnover in 1998 was 75 mill. DKK with about 30 per cent research and the rest equally shared between domestic and international clients, mainly shipowners, ship yards, oil companies and naval consultants.

The technical role of DMI in Safety at Speed will be based on the Institutes many years background as a producer of hydrodynamic results and simulator software, knowledge and experience within damage stability, damage control, emergency management procedures, structural load distribution and voyage optimization systems. 

Further, as a contractor, DMI has been engaged in more than 20 large EU RTD projects since 1985, including the management
 of the projects ATOMOS, ATOMOS II, THAMES, DISC and DISC II. Experience gained in the latter work allows the Institute to undertake the role of Safety at Speed Coordinator.

5.9.2.  OTH2 – Bureau Veritas (BV)

Business Activity/ Main Mission/ Area of activity: Bureau Veritas, founded in 1828, is an international service company dedicated to preventing risk and improving quality and safety. It pursues these causes in different areas including the marine sector, international trade, building, industry, aerospace and certification. 

Concerning the marine sector, Bureau Veritas has a wide experience in classification of ships, where classification consists in gathering technical information enabling an appreciation of the degree of confidence or class granted to the ships. To carry out their jobs, Surveyors refer to Bureau Veritas rules, which are continuously maintained and updated. To achieve this aim, Bureau Veritas performs research studies in various technical fields covering in particular risk analysis, hydrodynamics, structural reliability and software development.

More than 7000 ships are classed by Bureau Veritas and are subject to periodical class and statutory surveys. In that respect, Bureau Veritas has got a large experience in problems related to the design and the construction of high-speed crafts as well as the use of various materials for shipbuilding. It is worth mentioning that in 1995, Bureau Veritas as member of EEIG Unitas participated in the issue of the rules for the construction and classification of high-speed crafts.

The Advanced Technology Department of Bureau Veritas has been (and still is) involved in many research project co-funded by the European Commission, either as project leader or as contributing partner. Among them, Bureau Veritas leaded a three years research project (Brite Euram European Programme) for the development of a methodology for Formal Safety Assessment of High Sped Craft, including methods for balancing safety and performance under a cost effectiveness investigation. 

RTD Role in project: The role of the Advanced Technology Department of Bureau Veritas in the Safety at Speed Project will be: 

· To support the development of a global risk-based approach able to support and integrate the design tools and procedures applied during the design of the complete High Speed Craft chain;

· To improve the current rule making process by taking account of the Safety at Speed proactive approach in design for safety, in the light of the profound cultural change that the shipping world is undergoing in term of safety and quality. 

· To monitor and validate the project activities in compliance with the regulatory framework.

The New Construction Department will participate in the project with the role of advisor on the current regulatory framework and on the industrial needs of improvement, and of assessor and end user of the results. 

5.9.3.  SER3 – D’APPOLONIA S.p.A (DAP)

D’Appolonia is a major consulting firm that over the last 40 years gained considerable experience in the management of safety and reliability programs within the transportation field. 

D’Appolonia covers a full range of consultancy services related to risk and reliability analyses and safety, namely: reliability analysis of complex technological systems, operations’ risk assessment, evacuation modelling and prediction, materials’ selection and qualification in terms of fire properties, fire growth and smoke dispersion modelling, design of fire fighting systems. Risk assessment and reliability predictions are developed by using scientific methods such as FTA (Fault Tree Analyses), ETA (Event Tree Analyses), FMECA (Failure Modes Effects and Criticality Analyses), Human Error and Markov Models Analyses.

The RTD role that D’Appolonia will have in the SAFETY@SPEED project will be:

· to lead activities related to the definition of methods and tools for HSCs controllability, with particular emphasis on control errors due to the mechanical and automation systems;

· to contribute to the definition of methods for survivability assessment with respect to fire emergency scenarios;

· to actively participate in the setting up and in the finalisation of the comprehensive methodology for a risk and cost/benefit based HSC design approach.

5.9.4.  HES5 – Technical University of Denmark – Department of Naval Architecture and Offshore Engineering (DTU)

The department has a scientific staff of around 20, of which half are PhD students. The current main research activities are:

· Ship design (hull surface generation, probabilistic damage stability calculation, welding distortions, and optimal inspection and maintenance procedures).

· Hydrodynamics (propeller theory, stochastic wave loads and Computational Fluid Mechanics methods).

· Strength and dynamics of marine structures (fatigue, ultimate hull girder strength, collision and grounding mechanics, composite materials).

· Reliability methods (Risk and reliability analysis, Bayesian networks)

Further information can be seen on the department’s home page http://www.ish.dtu.dk
5.9.5.  OTH6 – American Bureau of Shipping – Europe Ltd. (ABS)

ABS Europe Ltd is, as  ABS Americas and ABS Pacific, an affiliate company of the American Bureau of Shipping (ABS). ABS is one of the major international classification societies whose main function is to establish and apply Standards or Rules for the design, construction and survey of ships and other marine structures. Founded in 1820, ABS is the third largest society in terms of gross  tonnage of classed ships, and largest in terms of number of ships classed.

ABS is an independent, non-profit, non-governmental classification society. All income is derived from class and survey fees and all income is used solely for performance of services. Any surplus, in one year, is used for the extension or improvement of services. ABS is a founder member of the International Association of Classification Societies.

Management responsibility of ABS is vested in the Board of Directors and the Council, members of which are chosen from the six hundred Members of ABS. Members of ABS are eminent members of the international shipbuilding and shipping industry, none of the Members receive any compensation for their services to ABS. The  Council, that includes the Board of Directors, has about a 33% membership from European companies.

To provide an input from European industry there are National Committees from Italy, Germany, Greece and the United Kingdom and the North European Regional Committee that is comprised mainly of representatives from Denmark, Norway and Finland. The members of the National Committee are eminent members of their national shipbuilding, shipping and associated industries.

There is also a European Technical Committee and a British Technical Committee (required by UK Government) whose functions are to review and comment on all proposed changes to ABS Rules, and on all new ABS Rules. Members of the Technical Committee are naval architects, marine engineers, university professors, consultants experienced in the design, construction and operation of ships, offshore structures, machinery and engineering systems.

ABS Europe Ltd was formed in 1991 with the world-wide reorganisation of ABS, to better serve the needs of European industry and shipping.

ABS Europe employs about 450 staff, of which all but three or four are citizens of European states. This staff is distributed in offices throughout 24 European countries. The headquarters of ABS Europe is in London, with a staff of about 120. This includes the various engineering plan approval departments and a Technology Development Department that focuses on the needs of European industry. All technical/ engineering services for work in Europe are carried out in the London, Genoa, Hamburg or Piraeus offices.

ABS has the status of an EU recognised classification society, and ABS Europe is approved as a Notified Body to issue certificates of compliance with certain EU Directives.

5.9.6.  SER7 – Technical Research Centre of Finland (VTT)

VTT, the Technical Research Centre of Finland, is an impartial expert organisation that carries out technical and technoeconomic research and development work. VTT develops technologies both to improve the competitiveness of companies and the basic infrastructure of society, and to foster the creation of new businesses. 

5.9.7.  IND8 – FINCANTIERI (FIN)

Fincantieri is one of the largest and most diversified shipbuilders in Europe, capable of giving advanced answers to all the needs of those whom live by the sea. The company is able to design, build and market any type of merchant vessels, including floating offshore units and fast ferries. The company is organised in two Business Units: Merchant Business Unit with its headquarter in Trieste, and the Naval Vessels Business Unit with headquarter in Genova.

The Naval Vessels Business Unit designs, builds and markets any type of high technology vessels. The Direction has also developed a number of high technology products of military origin for civil use: vessels intended for scientific research, anti-pollution craft and high speed ferries. The Naval Vessels Business Unit coordinates the activities of two shipyards in Liguria, complementary to each other: Riva Trigoso and Muggiano-La Spezia.

Thanks to the technological know-how accumulated by the Naval Vessels Business Unit in the field of naval vessels, a new generation of high-speed ferries for medium range routes has been developed.

Applied research and a wide database, continuously updated, based on decades of test and trial campaigns on high performing vessels, represent the background of Fincantieri’s high speed ferry design. Every field related to advanced ship design and construction is investigated: static and dynamic structural analysis, theoretical, numerical and experimental hydrodynamics, noise and vibration prediction and reduction, areodynamics, electromagnetic compatibility and reliability. Not even research in the aesthetic look of the ships has been disregarded in the quest of maximum result.

From this experience comes the MDV class mono-hull fast ferries, built both in steel and in light alloy, capable of travelling at 40 knots and destined to revolutionise the transport of passengers and cars, halving the crossing times to traditional ships.

5.9.8.  HES9 – Ship Stability Research Centre (SSRC)

For a period of more than 25 years, the University of Strathclyde has gained a reputation as a centre of excellence in ship stability research.  This work is now focused at the Ship Stability Research Centre (SSRC), and is led by Prof. Dracos Vassalos.  The SSRC has been involved in many UK and international initiatives on RoRo ship stability, including recent work for the UK Marine Safety Agency, and the development of survival criteria for the Joint North West European Project on RoRo survivability.  In addition to the above, the University of Strathclyde has access to the second largest hydrodynamic facility in the UK, offering SSRC the ability to undertake comprehensive experimental programmes in support of theoretical research. Finally, the SSRC holds the Chair of the ITTC Specialist Committee on Ship Stability, supports the UK delegation at IMO for ship stability and acts as the Secretariat of the International round-table-discussion workshops on Ship Stability and Operational Safety.
5.9.9.  REC10 – (VBD)

The Duisburg Shallow Water Towing Tank (VBD) is a research institute for shallow water hydrodynamics and an adjunct institute of the Gerhard Mercator University, Duisburg. VBD has since 1954 been carrying out theoretical and experimental work on ship models and full scale vessels, concentrating on inland and coastal shallow water problems. Research work on fast ships addressed the behaviour of catamarans, SWATH and SES on shallow water, including sub-, trans- and supercritical speed. At the moment VBD is active in a national research project dealing with fast monohulls on rivers and channels. The institutes shallow water experience is of great importance to the project.

5.9.10.  SER11 – (SIREHNA)

SIREHNA’s core business is Technological Research and Industrial Applications for maritime industry (ship building, oil and gas, port facilities, defence, …), industrial sectors of transport (car, aeronautics and space, railway, …) and energy.

The main activities of SIREHNA, developed in numerical simulations and experimental testing, are focussed on themes related to Fluid Mechanics and Structural Mechanics ;

· free surface flows (wave resistance, radiation-diffraction, seakeeping, liquid sloshing),

· viscous flows (wakes, boundary layers, vortex-shedding),

· fluid-structure interactions (slamming impacts, vibrations, aero-hydroelasticity),

· modelling of physical phenomena : heat transfer, two phase flows, vibro-acoustics,

· structural response (dynamics, composite materials),

· dynamics of towed cables and underwater vehicles,

· structural and shape optimisation,

· innovative measurement (GPS technology, optics and image processing, high speed video, 

· infrared video, PIV Particle Image Velocimetry),

· on board intelligent systems,

· control / driving law for marine vehicles,

· measurements in sea trials and monitoring of ship motion.

Cooperative R&D activities at European level represent a growing part of SIREHNA’s activities. Our organisation has been, or is currently involved in several projects (BRITE-EURAM, EUREKA, TRANSPORT, SPRINT, ADAPT). SIREHNA is involved in the Thematic Networks SAFER EuRoRo and MARNET CFD, which concern the Design for Safety of RoRo ships and computational fluid dynamics applicable to maritime problems.

5.9.11.  SER12 – Maritime Engineering and Technology for Transport, Logistics and Education (METTLE)

METTLE offers important competence in Engineering and RTD for maritime technology, design and re-engineering including shipbuilding and ship design, automatic control, marine environment, safety and risk analyses, together with broad experience of full-scale marine operations. METTLE also designs and develops customised designs and projects, and validation methodologies often based on know-how and expertise from full-scale experiments and scale experiments and scale model tests, combined with theoretical approaches.
Professional experience in technical assistance: METTLE is highly involved in engineering, design, research and consulting activities for various clients. It has provided the following services: 1) Chairmanship of the Centres of Excellence Specialist Working Group of AMRIE, 2) Membership of the Steering Committee of AMRIE, European Parliament, 3) Technical Secretariat of the Maritime Inter-group of the European Parliament, 4) Reviewer and Co-ordinating Reviewer of Maritime Engineering for ESPRIT, 5) Project Management of Port Authorities, 6) Involvement in RTD Panel of SNAME (Society of Naval Architects and Marine Engineers of USA), 7) Scientific Committee of several Maritime, Information Technologies, Scientific Conferences worldwide including ICCAS, MARSIM; 8) Involvement in MIF (Maritime Industries Forum)

5.9.12.  HES13 – University of Newcastle (UNEW)

The University of Newcastle upon Tyne (UNEW) is one of the largest Universities in the U.K. offering study in wide range of subjects. With over 11,000 students from the U.K. and overseas studying in its seven faculties, the University is dedicated to excellence in teaching and research. There are 4200 full-time staff of which 900 are academic staff involved in research with the support of postgraduate students and 450 technical staff.


The Department of Marine Technology in the University of Newcastle upon Tyne is the largest and broadest-based Marine Technology Department in the U.K., covering the fields of offshore engineering, marine engineering, naval architecture and small craft technology. The department has a complement of 17 full-time academic staff, one senior experimental assistant and seven technicians. The department has the highest national research rating (5*) and is very active in various international and national collaborative research projects. The department's current research areas, which are supported by 30 research students and assistants, include structural integrity of ships and offshore structures; parallel computing; finite element analysis; structural reliability; computational fluid dynamics; dynamic behaviour of floating structures; concept design for marine vehicles; multi-criteria optimisation; application of alternative fuels on diesel engines and emissions control; robotics applied to underwater systems; ship safety and hazard analysis and reliability of marine systems.

Key Personnel particapating in the Safety at Speed project are : Dr. Richard Birmingham (co-ordinating the Departments’s contribution), Professor Pratyush Sen, Professor Atilla Incecik, and Dr. Ian Buxton.

5.9.13.  HES14 – National Technical University of Athens (NTUA)

The National Technical University of Athens (NTUA) is the oldest and largest Technical University in Greece and it shows a most distinguished record of achievements, going back to its foundation in 1836. NTUA was for long the only Technical University in the country, thus engineering education and research in Greece has always been linked to NTUA as the prime source of every major technological development.

The Department of Naval Architecture and Marine Engineering (NAME) was formally founded in 1969, as part of the then united School of Mechanical and Electrical Engineering and became fully independent in 1982.

Though the youngest department of NTUA, claims today a top per capital research position within the University. Furthermore, being the only academic institution in Greece in its field, it serves all national needs in the naval architecture, marine and ocean engineering fields and can be considered as a National Research Centre. It counts today over 500 students, 31 doctoral candidates and a regular staff of 35, of which 18 are faculty members. Members of the faculty of NAME at NTUA are participating in various European Research Programs, such as ESPRIT, BRITE/EURAM, EUREKA/EUROMAR, MAST, THERMIE, EURET, RACE, JOULE, to name the most significant ones.
The Department of NAME operates three large-scale experimental Laboratories (Ship and Marine Hydrodynamics, Marine Engineering and Shipbuilding Technology) as well as a Ship Design Laboratory. The oldest facility is the Ship Model Towing Tank where many national and international research projects and consulting services have been successfully completed. In addition the facility, which contains also a large wind tunnel, is used for commercial purposes for over 50% of its time.

The Department of NAME at NTUA is actively involved in various fields of basic research in the marine, naval and ocean engineering technology. These fields include:

· Ship and Marine Hydrodynamics

· Marine Engineering

· Ship Design

· Shipbuilding Technology

· Marine Structures

· Floating Structures

· Economics and Management of Marine Systems

· Computer Applications in Naval Architecture and Marine Engineering

· Hydroacoustics

5.9.14.  IND15 – SEA CONTAINERS Ltd. (SEA)

Sea Containers Ltd. is a Bermuda registered company with regional operating offices in London, Genoa, New York City, Rio de Janeiro, Singapore and Sydney. The company is engaged in three main businesses: passenger transport, leisure and marine container leasing.

The passenger transport includes Hoverspeed, SeaCat Scotland and SeaCat Scandinavia, The Isle of Man Steam Packet Company and other companies including Hart, Fenton & Co (naval architects) in England.

5.9.15.  REC16 – (CETENA)

Founded in 1962, CETENA is the Italian Ship Research Centre whose major share holder is Fincantieri.

From the foundation CETENA is providing domestic and international clients with research projects and technical assistance on ship - related issues.

CETENA head office is located in Genoa, with a branch office in Palermo. Our current staff is of about 84 qualified and committed professionals, in condition to work for innovation in many shipbuilding and shipping related topics.

CETENA has acquired a long standing reputation for excellence in the fields of ship Hydrodynamics, CFD techniques Propeller Design and Verifications, New Materials Applications, Structural Analysis, Seakeeping and Dynamic Loads, Vibration and Noise Control, Full Scale Trials, Tailored Software for special applications, Feasibility Studies for Advanced Marine Vehicles.

Research activities were more recently developed in some other fields and interesting results have been achieved in the topics related to:

Risk Analysis, RA&M (Reliability, Availability and  Maintainability) Electromagnetic compatibility, Ship Signatures (Infrared, Pressure, Radiated Noise), Ergonomics Design and Human Engineering, Simulation of Production Processes, Planned Maintenance and Ship Performance Monitoring, etc.

Finally, as extended exploitation of the CETENA know-how in ship manoeuvrability, navigability studies for harbours and ship terminals are currently carried out.

CETENA has been and is involved since the early 80' in many research Projects at European level both along research work and as project coordinator..

CETENA was the co-ordinator of the TRA-NESS (Target Research action - New Ship concept within the framework of Short Sea Shipping), the first target action launched by the E.U. Commission (DG XII Research & Development), to co-ordinate clustered interrelated projects aimed at common objective which are considered strategic by the European Shipbuilding Industry. The seven projects included in the TRA - NESS have involves 30 companies of 11 European countries in the Brite Euram II Program (Materials and Industrial Technologies).

In the same frame is TNET NETS (Thematic Network type 2/ "New Ship Concept and Technologies for the Next Century Maritime Transport"). This co-ordinating action, at the third year progress,  is relevant to 8 projects that will be followed for a four year period (1997 - 2000).

A new department has been created inside the Company aiming to obtain competitive results in the field of the ship and her components innovation.

 Project Management Structure

The project management structure to be applied in Safety at Speed is a direct continuation of the successful methods developed for previous large projects, including ATOMOS II (EU DG VII), THAMES (EU DG VII) and DISC II (EU DG VII).
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The Project Management Committee (PMC) is the decisive body in the project, formed by one leading member of each of the Partners staff. Members shall have competence to take binding managerial and financial decisions on behalf of their respective organiza​tions, as well as have technical competence. The PMC is in charge of the overall management of the Contract. Each Partner has one member and one deputy. The PMC is chaired by the Coordinator's representative, who shall also act as the project manager as defined below. Where necessary, members can be supplemented with other leading, technical representatives upon PMC request.

The PMC shall be responsible for setting guidelines for the technical coordination of the work and shall monitor overall technical progress, progress against costs and technical achievements against project objectives, including a control of the quality of work. Where necessary, the PMC shall agree on appropriate action. Further, overall technical coordination is undertaken by the PMC. A very important function of the PMC is the initiation and maintenance of external cooperation, including liaison with other shared-cost projects running under the 5th Framework as well as with the various Thematic Networks and Concerted Actions under the same programme. 
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The Project Manager"

A Project Manager from the Coordinator's staff shall be responsible for the technical management of the project, and he shall seek agreement to his actions from the PMC. Because of the importance of his function, the Project Manager's responsibili​ties are outlined in the following. The Project Manager shall secure that (a) appropriate work plans and cost plans, project guidelines and standards, are being worked out, coordinated and maintained, (b) technical progress and costs are monitored and checked against work plans and cost plans and that the appropriate reports are being produced and (c) the project communicates with the Commission's Project Officer. This duty shall include the provision to the Commission of required overall project progress reports.
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The Project Administrator"

A Project Administrator shall assist the Project Manager and shall be responsible for practical administration and coordination between partners and with the Commission. This includes the duties as secretary to the Project Management Committee. The Project Administrator will be appointed from the Coordinator's staff.

5.10.3.  The Project Exploitation Manager

A Project Exploitation Manager shall assist the Project Manager and shall be responsible for the coordination of consortium-wide exploitation activities. The Project Exploitation Manager will be appointed from the Coordinator's staff.
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The PMC can decide to set up Special Problem Solving Groups, which will address defined technical problem areas and produce recommendations to the PMC. The PMC will decide the scope of such groups, the resources allocated to complete the work, the chairperson and any time limits to achieve the desired results.

5.11. PRIVATE 
 Management ToolsError! Unknown switch argument.TC  \l 2 ".Error! Unknown switch argument.

SEQ niveau2 \h \r0  
Management Tools"

The execution of the Project and the cooperation and coordination within the Project Organization described above will be managed by five types of tools, i.e. The Project Handbook, meetings, reports, storyboards and a Common Communication System (Internet).
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The Project Handbook"

The Project Administrator will establish a Project Handbook. The Project Handbook will contain copies of the complete Contract, including its annexes, the Consortium Agreement, and standard rules for documentation and reports, the document numbering system and all other practical information needed by each partner to undertake the management tasks required by the project.
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The following six types of meetings will be used in the management of the Project, i.e. PMC meetings, Project Workshops, Internal Review meetings, Official Review meetings, Ad hoc Task status meetings and Special Problem Solving Group meetings.

Meetings of the PMC will normally be held at three-month intervals. The scheduling of these meetings will be arranged to coincide, when appropriate, with project milestones so that technical project reviews can be included in the agenda. Likewise, the meetings will be timed to coincide with the quarterly submission of partners’ management reports. It is the intentions that project meetings will take place alternately at different locations such as to reasonably distribute travel costs. At the same time one will seek to minimize total travel costs. The agenda of PMC is fixed, and includes the topics necessary to cover all major technical and administrative issues.

It is the intention to organize one or more meetings in the form of a Project Workshop. The purpose of the Project Workshop shall be exchange and amalgamation of ideas and results. Participants in the Project Workshop may include the Project Management Committee, the Project Manager, the Project Administrator, and such staff members of the Contractors who are importantly engaged in the work of the Project.

Internal Reviews are planned in which all partners review Major Project Reports and Official Deliverables. Finally, the PMC shall arrange Formal Official Review Meetings, at least as frequent as required by the Commission according to the terms of the Contract.

For each Special Problem Solving Group meetings may be convened at the Discretion of the PMC Chairman. Ad Hoc Task status meetings may be called by the individual Task Coordinators, as and when required.
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Reports"

There will be two types of reports to the Commission, i.e. managerial reports and technical reports/official deliverables. The managerial reports to the Commission are those called for by the Contract and includes (a) Notification of commencement of work, (b) Quarterly Management Control reports, (c) Bi-annual consolidated progress reports, (d) Bi-annual reports including cost statements and (e) the final report. The managerial Reports shall be drafted and produced by the Project Administrator, based on the information from each of the Partners.

Reports mentioned under b) and c) will include a maximum two page executive summery intended for press release. The reports will further include a list of the appropriate keywords applicable to the project, for use as database references.

The Technical Reports/Official Deliverables to the Commission shall be submitted according to the contract. A Technical Report/Official Deliverable to the Commission is drafted and produced by the Partner so assigned, and confirmed by Internal Review before submission to the Commission. Submission to the Commission is undertaken by way of a presentation of the deliverable at an Official Review and the subsequent delivery of the appropriate number of printed copies.

At the termination of the project, a public, final report will be compiled by the Coordinator, based on input from the project task leaders. The final report will include an evaluation of the project as a whole. The yardstick for the evaluation will be the project Technical Annex.
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Use of Storyboards is envisaged throughout the Project. A storyboard is a written description of an essential piece of work, where the conditions, the intended procedure and the expected results and their form are given in detail. A Storyboard shall be worked out in advance by the Partner responsible for the Task, and it shall be submitted for comments to all Partners affected by, or dependent on the actual Task. Depending on the nature of such comments a Storyboard may need to be revised. Storyboards shall at least be worked out for work on Task level.

Used in this way Storyboards will ease the cooperation within the Consortium and the interface of independent pieces of work, and it will help in creating the required transparency of project work.
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Common Communications System"

All Partners will be connected to the Internet system and use it for the exchange of letters, messages, storyboard, reports, etc.

5.12.  Mid-term Assessment Clause

A Mid-Term Assessment report on the progress of the research and the partners’ plans for future exploitation strategy is to be submitted before the end of the 20th month from the date of the commencement.

The project co-ordinator will organise a Mid-Term assessment meeting at the end of the 18th month with all partners and the Commission’s representative.  The purpose of this meeting will be to report on the progress to date and to redefine (if necessary) the Project Programme for the remaining part of the contract.  Procedures for managing future exploitation of results will be discussed and assessed.  A decision whether or not to continue the contract will be taken before the end of the 19th month having regard to the specified objectives at this stage for the technical/ scientific progress and having regard to the exploitation perspectives for the results.

5.12.1.  Technical and scientific progress

The mid-term assessment is to be made against the satisfactory completion of all deliverables marked with a review date on or before ‘Month 18’ in accordance with the Safety at Speed Proposal Part B, section 6.2

5.12.2.  Exploitation perspectives.

An updated and more detailed exploitation plan ("Technology Implementation Plan") will be submitted. The continuing existence of positive and realistic perspectives for the exploitation of the results and the continuing commitment of the partners to the objectives of the project will be a requirement for the continuation after the mid-term assessment. 

Financial Information

5.13.  Justification of Specific Cost Items

5.13.1.  REC1 – Danish Maritime Institute (DMI)
Nothing in particular, though it should be pointed out that REC1 travel costs are high due to the number of persons involved in the Coordination of the project: The Project Manager, The Project Administrator, the Project Exploitation Manager in addition to scientific personnel.

5.13.2.  OTH2 – Bureau Veritas (BV)
Nothing in particular.

5.13.3.  SER3 – D’APPOLONIA S.p.A (DAP)
Nothing in particular.

5.13.4.  HES5 – Technical University of Denmark – Department of Naval Architecture and Offshore Engineering (DTU)
As normal for educational institutions, and considering that a large calculation burden is placed on this partner, a sum of EURO 9000 has been allocated to computing.

5.13.5.  OTH6 – American Bureau of Shipping – Europe Ltd. (ABS)
Nothing in particular.

5.13.6.  SER7 – Technical Research Centre of Finland (VTT)
Nothing in particular.

5.13.7.  IND8 – FINCANTIERI (FIN)
Nothing in particular.

5.13.8.  HES9 – Ship Stability Research Centre (SSRC)
Nothing in particular.

5.13.9. REC10 – (VBD)
A sum of EURO 20.150 has been set aside for the special experiments relating to operations of HSC.

5.13.10.  SER11 – (SIREHNA)
A sum of EURO 40.000 has been set aside for the building of models and access to relevant experimental facilities, subsequently to be used in specific experiments relating to WP2 (Ship Motions Hazards) for hull design and operational service.
5.13.11.  SER12 – Maritime Engineering and Technology for Transport, Logistics and Education (METTLE)
Nothing in particular.

5.13.12.  HES13 – University of Newcastle (UNEW)
Nothing in particular.

5.13.13.  HES14 – National Technical University of Athens (NTUA)
A very heavy burden in terms of use of large-scale computers is placed on this partner, and correspondingly, as sum of EURO 25.000 has been set aside to cover these expenses.

5.13.14.  IND15 – SEA CONTAINERS Ltd. (SEA)
Nothing in particular.

5.13.15.  REC16 – (CETENA)
Nothing in particular.

6.  References and Related Projects

Recent projects, which have generated results useful for the further work in this proposed task, include the following.

· Safer EURORO, EU DG XII.

· FSA-HSC, Formal Safety Assessment for High Speed Craft, EU DG XII. 

· FASS, Safety Assessment of High Speed Craft Operations, EU DG XII. 

· Safety Assessment of HSC.

· The ISESO project: Information Technology for Enhanced Safety and Efficiency in Ship Design and Operation, financed by the Danish Maritime Authorities and performed in co-operation with the Danish Maritime Institute.

· The research programme “Nordic Consortium for Composites and Sandwich Construction” 

· The Nordic research work on “Safety of Passenger-Ro-Ro Vessels” following the Estonia catastrophe. 

· Design for Structural Safety under Extreme Loads - DEXTREMEL (BRPR-CT97-513). Improved Ship Design for Marine Safety: Extreme Loads and Hydroelastic Coupling - SEAWORTH (BRPR-CT97-464).

· Advanced Method to Predict Wave Induced Loads for High Speed Ships - WAVELOADS (BRPR-CT97-580).

· Use of FRP Deckhouses on Steel or Aluminium Hulls-ongoing ABS/USCG Investigations.

· Development of Advanced Method of Analysing FRP Sandwich Laminates – a new ABS Europe sponsored research project.

WP1











Hazard:


Collision and Grounding











WP5











Integration





WP6


Case Study


(Test)





WP2











Hazard:


Motions





WP3











Hazard:


Foundering





WP4











Mitigation


Contain-ment of Damage and Fire 
























































































































































�





�








� Safety at Speed has partners from Finland, Denmark, Germany, the UK, France, Greece and Italy


� The mentioned project management has been carried out on behalf of Scandlines Danmark A/S.
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