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1. Executive Summary

1.1 Project Title

S@S  - Safety at Speed

1.2 Contract Number

G3RD-CT-2001-00331

1.3 Contractors

The S@S project are executed by the following group of Institutes, Universities 

and Companies:

No.
Participant Name
Acronym
Status
01
FORCE Technology - Project Management
DMI
CO1
02
Bureau Veritas
BV
PCR2
03
D’Appolonia S.P.A.
DAP
PCR

04
No partner no. 4.
-
-

05
Technical University of Denmark
DTU
PCR

06
ABS Europe Ltd. 
ABS
PCR

07
Technical Research Centre of Finland
VTT
PCR

08
Fincantieri Cantieri Navali Italiani S.p.A.
FIN
PCR

09
University of Strathclyde
SSRC
PCR

10
Versuchsanstalt für Binnenschiffbau
VBD
PCR

11
SIREHNA
SIREHNA
PCR

12
Maritime Engineering and Technology for



Transport, Logistics, Education
METTLE
PCR

13
University of Newcastle upon Tyne
UNEW
PCR

14
National Technical University of Athens
NTUA
PCR

15
Sea Containers Ltd.
SEA
PCR

16
CETENA S.p.A. 
CETENA
PCR

1.4 Reporting Period

2003.07.01-2004.06.30

1.5 Project-wide Scientific Objectives

1.5.1 The S@S Objectives 

The objective of the S@S project has been to develop a formalised methodology for design for safety of High Speed Craft (HSC) using state-of-the-art techniques and tools. The global deliverable was 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 project 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.

1.5.2 S@S Technical and Scientific Approach

The project was planned to run for 36 months and it did.  The work-plan consisted of 6 Work packages covering 6 themes: 

WP 1 – Collision and Grounding

WP 2 – Ship motion Hazards

WP 3 – Foundering

WP 4 – Containment of Damage and Fire

WP 5 – Integration

WP 6 – Case study

1.6 Management Status and Achievements in the period 

During this last reporting period the S@S project further increased in pace in order to reach the final goal in time. The project is now terminated as planned and all the scheduled deliverables have been finished. The consortium managed to complete an integration of all models into a ‘Tool’, which were finally tested during the last 4 months of the project. 

All planned Project Management Committee (PMC) meetings have been held in accordance with the agreed schedule and have been hosted by different partners in order to share the travel cost. The agenda for these meetings has followed the contents set out in the Project Handbook. In connection with these PMC meetings time has been allocated for separate Work Package meetings or, if deemed necessary, for specific workshops on general topics involving the full consortium and not just individual Work Packages. All due deliverables have been delivered to the EC within the period.  A consortium wide consolidated cost statement covering all partners have been submitted covering the reporting period. The abovementioned final ‘Tool’ and the test results of the same including all the models created were presented to the EC Scientific Officer at a Final Event Session on the 9th June held at the premises of the Coordinator in Kgs Lyngby, Denmark. 

The Website established at the beginning of the project has been running throughout the project period. The work on the eTIP, which was registered during the former project period, has continued, and the earlier reported considerations on how to describe the results of the project, concluded in a suggestion to the EC, that only one result, the ‘Tool’, is listed. The EC agreed to this suggestion. The title of the ‘Tool’ has then been registered as ‘Integrated tool for safer and cost effective design of high speed craft’ having all the partners as co-owners. The result is a category A result being usable outside the consortium. 

1.7 Discussion of results in the Period

The technical work left over from the previous periods in WP 1 to 4 progressed well to a successful finalization during this final reporting period and the outstanding deliverables completed and delivered. All models produced to be integrated in the final project tool were finalized in the first half of the period allowing WP5 to make their integration in time to allow enough time for WP6 to carry out the test case, which was done successfully despite a compressed program. 

The overall expenditure as shown in the appended 3rd Cost statements appears to be only slightly less than expected amounting to 99% of the total budget. When looking at the effort in manmonths the figure turns out to be 104%.  Taking into account that the project is a research project, which in the planning phase normally may include several uncertainties when budgeted, the coordinator fells the cost and effort spent very well lies within normal deviation for such projects, and from this point of view it may be concluded that Safety at Speed became a success. 

1.8 Conclusions for the Period

It is concluded that the project has terminated according to schedule by the end of the 3rd year and that all obligations have been met within the planned budget and effort.

2. Introduction to the 3rd year

2.1 Project Background

Safety at Speed 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 prioritized 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 optimization, ergonomics, standardization of man-machine interface, etc.)’.

2.2 General Introduction to the S@S Project

The general purpose of the project was to develop a formalized methodology for design for safety of HSC using state-of-the-art techniques and tools. The global deliverable was 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 have been: 

· 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.

The scope may be illustrated by the figure shown below, which shows the project overview, and the relation between the different work packages.

S@S Project Overview
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2.3 Expected Achievements in the Reporting Period

According to Annex 1 to the contract, the ‘Description of Work’, the following tasks were supposed to be in progress during the period: 

WP 5 – Integration

WP 6 – Test Case,

However some arrears from the former project period within

WP 1 – Collision and Grounding

WP 2 – Ship motion Hazards

WP 3 – Foundering

WP 4 – Containment of Damage and Fire, 

were completed.

For task details see the Gantt-Charts in section 2.4.1 and 2.4.2, which reflect the situation at the beginning and at the end of the period.

2.4 Work-plan for the Reporting Period

To implement the S@S work programme, the original Annex 1 to the contract ‘The Description of Work’ contains a detailed project schedule. The status of the project progress by the end of the second year is for clarification repeated below in section 2.4.1. The Gantt-Chart shown in section 2.4.2 shows that all technical works have been done by the end of the project year, but also reveals, if one looks at it into details, that some delays in the first five WPs has squeezed the time allowed for WP6 to test integrated ‘Tool’ developed in WP 5. However due to the testing capacity of the WP6 partners the technical part of the project did finish on time in month 36. The Chart also includes the administrative reports, for which reason the termination date is the 31st August 2004.

2.4.1 S@S Gantt-Chart – Status by 2003.07.01
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2.4.2 S@S Gantt-Chart – Status by 2004.08.31
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Task Name

Duration

Start

Finish

Predecessors

1

WP0 Coordination

826 days

Mon 02-07-01

Tue 31-08-04

2

Annual Report

783 days

Mon 02-07-01

Thu 01-07-04

3

Commencement of Project

0 days

Mon 02-07-01

Mon 02-07-01

4

Annual Report 1

0 days

Mon 01-07-02

Mon 01-07-02

5

Midterm Report

0 days

Thu 02-01-03

Thu 02-01-03

6

Annual Report 2

0 days

Tue 01-07-03

Tue 01-07-03

7

Annual Report 3

0 days

Thu 01-07-04

Thu 01-07-04

8

Final Report

0 days

Tue 31-08-04

Tue 31-08-04

9

10

WP1 - Collission & Grounding

521 days

Mon 02-07-01

Mon 30-06-03

11

Task 1.1 - Confirmation of Main Causes

65 days

Mon 02-07-01

Fri 28-09-01

12

Task 1.2 - Formulation of models

261 days

Mon 01-10-01

Mon 30-09-02

11

13

Subt. 1.2.1 - Human error

261 days

Mon 01-10-01

Mon 30-09-02

11

14

Subt. 1.2.2 - Mechanical and Automation Errors

261 days

Mon 01-10-01

Mon 30-09-02

11

15

Subt. 1.2.3 - Maneouvering Errors

261 days

Mon 01-10-01

Mon 30-09-02

11

16

Task 1.3 - Implementation of models

195 days

Tue 01-10-02

Mon 30-06-03

17

Subt. 1.3.1 - Impl. of model for Human Errors

195 days

Tue 01-10-02

Mon 30-06-03

13

18

Subt. 1.3.2 - Imp. of model for Mech. & Aut. Errors

195 days

Tue 01-10-02

Mon 30-06-03

14

19

Subt. 1.3.3 - Imp.of model for Manouevring Errors

195 days

Tue 01-10-02

Mon 30-06-03

15

20

Subt. 1.3.4 - Impl.of Integrated Model for Controllability 

195 days

Tue 01-10-02

Mon 30-06-03

17FF;18FF;19FF

21

22

WP2 - Ship Motions Hazards

521 days

Mon 02-07-01

Mon 30-06-03

23

Task 2.1 - Confirmation of Main Causes

64 days

Mon 02-07-01

Thu 27-09-01

24

Task 2.2 - Formulation of Models 

261 days

Mon 01-10-01

Mon 30-09-02

23

25

Subt. 2.2.1 - Human Factor

261 days

Mon 01-10-01

Mon 30-09-02

23

26

Subt. 2.2.2 - Hull Design

218 days

Mon 01-10-01

Wed 31-07-02

23

27

Subt. 2.2.3 - Operational Practice

261 days

Mon 01-10-01

Mon 30-09-02

23

28

Task 2.3 - Implementation of Models for Motions

238 days

Thu 01-08-02

Mon 30-06-03

29

Subt. 2.3.1 - Impl. of Model for Human Factor

195 days

Tue 01-10-02

Mon 30-06-03

25

30

Subt. 2.3.2 - Impl. of Model for Hull Design

195 days

Thu 01-08-02

Wed 30-04-03

26

31

Subt. 2.3.1 - Impl. of Model for Operational Practice

195 days

Tue 01-10-02

Mon 30-06-03

27

32

33

WP3 - Foundering

652 days

Mon 02-07-01

Tue 30-12-03

34

Task 3.1 - Confirmation of main causes

195 days

Mon 02-07-01

Fri 29-03-02

35

Task 3.2 - Formulation of Models 

261 days

Mon 01-10-01

Mon 30-09-02

36

Subt. 3.2.1 - Interface with WP2

261 days

Mon 01-10-01

Mon 30-09-02

37

Subt. 3.2.2 - FE modelling

261 days

Mon 01-10-01

Mon 30-09-02

38

Subt. 3.2.3 - Linear and Nonlinear Modelling 

261 days

Mon 01-10-01

Mon 30-09-02

39

Subt. 3.2.4 - Fatigue and Longevity Modelling

261 days

Mon 01-10-01

Mon 30-09-02

40

Task 3.3 - Hazard Area Rsik/Cost Models 

326 days

Tue 01-10-02

Tue 30-12-03

41

42

WP4 - Containment of Damage and Fire

587 days

Mon 02-07-01

Tue 30-09-03

43

Task 4.1 - Confrimation of Main Means of Containment

65 days

Mon 02-07-01

Fri 28-09-01

44

Task 4.2 - Formulation of Models 

261 days

Mon 01-10-01

Mon 30-09-02

45

Subt. 4.2.1 - Human Factors

261 days

Mon 01-10-01

Mon 30-09-02

43

46

Subt. 4.2.2 - Passive Design Systems

261 days

Mon 01-10-01

Mon 30-09-02

43

47

Subt. 4.2.3 - Active Design Systems 

261 days

Mon 01-10-01

Mon 30-09-02

43

48

Task 4.3 - Risk/Cost Models for Containment of Damage and Fire

261 days

Tue 01-10-02

Tue 30-09-03

47;45;46

49

50

WP5 - Integration

783 days

Mon 02-07-01

Wed 30-06-04

51

Task 5.1 - Verification and Validation of Interim Results

521 days

Mon 02-07-01

Mon 30-06-03

52

Task 5.2 - The Risk Model

131 days

Tue 01-07-03

Tue 30-12-03

51

53

Task 5.3 - The Through-life Cost Model

131 days

Tue 01-07-03

Tue 30-12-03

51

54

Task 5.4 - Design for Safety Methodology

129 days

Fri 02-01-04

Wed 30-06-04

52;40;48;53

55

56

WP6 - Case Study

262 days

Tue 01-07-03

Wed 30-06-04

57

Task 6.1 - Baseline Ship Safety Results

174 days

Tue 01-07-03

Fri 27-02-04

51

58

Task 6.2 - Enhanced Design

219 days

Tue 01-07-03

Fri 30-04-04

51

59

Task 6.3 - Comparison of Results

196 days

Wed 01-10-03

Wed 30-06-04

57FF;58FF
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2.5 Milestones in the Reporting Period

Project Milestones are related to the completion of deliverables. The list of deliverables produced during the reporting period is shown in section 4.2.3.

3. Materials & Methods

3.1 Scheduled Meetings

The following scheduled meeting(s) have been held during the reporting period, in accordance with the project plan:

· Internal Review and Project Management Committee meeting # 9, held in Genova, Italy, 4th-5th September 2003.

· Internal Review and Project Management Committee meeting # 10, held in London, UK, 13th – 14th November 2003.

· Internal Review and Project Management Committee meeting # 11, held in Glasgow, UK, 3rd-4th February 2004.

· Internal Review and Project Management Committee meeting # 12, held in Newcastle, UK, 21st – 22nd April 2004.

· Internal Review, Final Event Session and Project Management Committee meeting # 13, held in Kgs Lyngby, Denmark, 8th-9th June 2004.

In order to save travel cost for the partners the Consortium also in the last project period practiced to arrange WP meetings, internal reviews the day before the PMC meeting enabling the PMC to deal with unforeseen problems within a WP and coordination between WPs with no delay. 

3.2 Unscheduled Meetings

It has appeared that substantial progress has been made at workshops arranged within the Work Packages, between Work Packages, and even Consortium wide. Hence, a number of such workshops have been organized both in connection with the PMC meetings to save travel but also separate when necessary. Hence a project workshop was held in Genova on the 2nd-4th June 2004 with the purpose of finalising the integration and the test case of the ‘Tool’. Also during the year, a number of bilateral meetings were held to advance the project more efficiently.

Project Handbook

No changes have been made during this reporting period to the Project Handbook issued and distributed during the first project period. 

3.3 Website

See section 5.1.

3.4 Annual Report

This is the third annual report. 

3.5 Consolidated Cost Statement

A consolidated Cost Statement corresponding to the work described in this report is appended and forwarded to the commission in two original signed copies. 

3.6 External Collaboration

3.6.1 S@S & other EU Projects

No particular cooperation has been organised with other projects during this last project period.
Results

3.7 Results, Objective-wise

This section gives a summary of the progress reported and results obtained as per the Work Package Annual Reports, which are appended to this report.

In section 4.1.1 to 6 short notes are inserted for each Task as supplement to the Gantt-Chart and as explanation including reasons for deviations from the work-plan.  

3.7.1 WP 1 – Collision & Grounding

The WP was divided into three tasks of which Task 1.1 was completed during the first reporting period and Task 1.2 during the second. Task 1.3 initiated during the second year and experienced several months of delay; however, the core activity was completed in time to allow the integration of sub-Tasks 131, 132 and 133 contribution to the Project Tool.  The final issue of deliverable D134 completed the activities of Work Package 1 in April 2004.

The WPleader reports under section 4 in his report, that the 4 outstanding planned deliverables regarding implementation of the earlier produced models under the subjects:

· Human Error (sub-Task 1.3.1),

· Automation/Mechanical Failures (sub-Task 1.3.2),

· Manoeuvring Errors (sub-Task 1.3.3),

· Manoeuvrability Model (sub-Task 1.3.4),

were successfully produced, although somewhat delayed, and the details are found in this section. Correspondent user guides were equally produced and details are found in the same section. 
The WPleader concludes, that the objectives of the WP have been fulfilled. The software Tool has been delivered and all participants showed a strong commitment in the project with good communication and co-operation (especially amongst the Task Leaders).  
3.7.2 WP 2 – Ship motion Hazards

The WP consists of the following three Tasks:

Task 2.1 - Confirmation of main causes and Task 2.2 – Formulation of Models -

were completed during the previous reporting periods. 

Task 2.3 – Implementation of Models for motion -

was completed in the reporting period, however according to the work programme, the task was due for completion during the second year, but at the end the following details remained for:

· Sub-task 2.3.1: implementation of models for noise and for indoor climate; issue of deliverable D2.3.1.

· Sub-task 2.3.2: issue of deliverable D2.3.2.

· Sub-task 2.3.3: implementation of dynamic stability model and issue of deliverable D2.3.3.

These Sub-tasks were fully completed during the reporting period. In addition, some corrections of other WP2 models, issued in the second year, have been made. Furthermore user guides have been produced for all WP2 models.

A detailed description of the work performed and the deliverables produced are found in the appendix 1 in the WP2 leader’s report section 4. 

The reporting period corresponded mainly to the implementation of three models, which could not be implemented at the end of the second year (long term dynamic stability model, noise model, indoor climate model), and to corrections and adaptations of all models during their integration into the Project Tool, in WP5, and their use in WP6.

At the end of the reporting period, the activities of WP2 are completed. The models produced have been successfully implemented into the Project Tool and tested in WP6.

All participants showed a strong involvement in the project with good communication and cooperation.

No major deviation of the budgets allocated to partners in WP2 has been encountered.

3.7.3 WP 3 – Foundering

The WP consisted of the following three Tasks: 3.1, 3.2 and 3.3

Task 3.1 – Confirmation of main causes  - was completed during the 1st reporting period.
Task 3.2 – Formulation of Models – and Task 3.3 – Hazard Area Risk/Cost Model

Were scheduled to be finished during the last reporting period, however there was a delay in submitting some of the Deliverables in Task 3.2. This was purely of an administrative nature and did not impinge on the programme schedule or in meeting dead lines for the Deliverables following on from these.

The Deliverables completed and submitted in the period are shown detailed in section 3 of the WPleaders report for WP3 in Appendix 1.

During the period covered by this report the work carried out for Task 3.2 and 3.3 were related to co-ordination with WP5 and revisions and updates required as a result of the feedback from WP5 & WP6. This included revising the integrated risk-cost model to run from text files automatically created by the Excel tool, revisions recommended by the WP reviewers, creating user guides in a standardised format, conducting a sensitivity analysis and creating design-oriented guideline, and attending WP5 and WP6 workshops on the tool application, preparing and finalising the related deliverables.

The activities carried out in Tasks 3.2 and 3.3 for the reporting period are generally in line with those that were originally planned in the Technical Annex.

The conclusions can be summarised as follows:

· The proposed Tasks as given in the Technical Annexe has been carried out

· Simple evaluation tools have been developed to assist in determining relative risk and cost due to global and local structural failure in association with the project basis vessel.    

· The Deliverables for Task 3.2  & 3.3 have been completed.

· Risk/Costs models has successfully been integrated into the project tool.

3.7.4 WP 4 – Containment of Damage and Fire

The WP consisted of the three Tasks: 4.1, 4.2 and 4.3

Task 4.1 – Confirmation of the main means for containment - was completed during the first reporting period and

Task 4.2 – Formulation of Models - was completed during the second.

Task 4.3 – Risk/Cost Model for the Containment of Damage and Fire
The core of the development activities in Task 4.3 was concluded during the previous reporting period and detailed reported in the second year’s annual report of the work package.  Deliverable D430 (which concluded the activities of the work package) was produced according to plan at the end of the previous reporting period, with the review and final delivery to the coordinator early in the reporting period.  SSRC and DAP carried on with some activities during the reporting period, mainly relating to the necessary adjustments and explanations on the models developed for integration in the project-wide tool.  This was done in close cooperation with work packages 5 and 6.

3.7.5 WP 5 – Integration

The WP consists of four Tasks 5.1, 5.2, 5.3 and 5.4, which all have been active during the reporting period. 

Task 5.1 – Verification and validation of interim results

The first part of this task was finished in year 1. 

The second part comprises the WP1 to 4 procedure/scheme – models, which have been reviewed in order to prepare the integration phase of the achievements of WP1 to 4. These models constitute the theory on which the different risk models have been built.

The general validation process takes into account the cross review and validation of each individual deliverables previously performed by appointed members of the consortium as per Project Handbook. These reviews performed by experts have validated the various models theories.

The final verification and validation has been carried out for compliance with IMO  SOLAS and HSC Code as well as Classification Societies Rules (ABS, BV ,GL, RINA) for the level of detail corresponding to a preliminary design.

The Deliverable D 5.1.2 Verification and validation procedure/ scheme – Models has been issued.

Task 5.2 – The risk model - and Task 5.3 – The through life cost model and risk/cost assessment methodology.
The two tasks have been performed in parallel as they are completely integrated. The achievements of Work Packages 1 to 4 have been integrated and organised in a generic risk and cost model. A methodology for assessing the risk level of the HSC design and operation has been developed based on the FSA methodology.

The generic risk model allows identifying appropriate Safety Enhancement Features (SEFs) and it provides the necessary input data for assessing the cost-benefit ratio of alternative high-speed craft designs.

The architecture of the risk model and the general steps for carrying the analysis has been described. The complete procedure is detailed in the Project Tool user guide. The Tool has been delivered to FIN for testing and validation (see WP 6).

The consortium decided that the 3 deliverables D520, D531 and D532 scheduled for describing the tool should be joined to one software deliverable actually being the Project Tool including the relevant users guides. Hence specific reports were not produced. 

Task 5.4 – Design for safety methodology

In the appendix section 5 the WP leader has illustrated the developed design procedure for the design for safety methodology in a diagram, and the deliverable D550 was produced describing the details of the philosophy of Design for safety techniques and how ‘Safety at Speed’ fits into this philosophy. Furthermore the deliverable contains detailed approaches to adopt in order to successfully use the ‘Safety at speed’ project tool and associated models in the design process.

For WP 5 as a whole the WP leader concludes that the objectives of the WP have been fulfilled and the software Tool delivered within the schedule and the budget.

3.7.6 WP 6 – Case study

WP 6 – concerning a case study of the Fincantieri Superseacat III high speed craft consisted of the following tasks:

Task 6.1 Baseline Ship Safety Results,

Task 6.2 Enhanced Design,

Task 6.3 Comparison of results.

All three Tasks started and finished during this project period and the WP6 work package has reached its goal, which was to demonstrate the reliability of results. The tool produced in WP1-5 was tested through a well defined project running through four configurations, and the results obtained in terms of risk and cost evaluation show consistency with the reality. This is due to the quality of the developing work. The WPleader states that based on these introductions, the tool appears as an important starting point towards the fully integration process of the safety requirements for the different design phases.

3.8 Results, Consolidated

3.8.1 S@S Work Packages 

Efforts in the third year of the project have been focused on catching up on the delays encountered in the earlier periods and on producing the planned model results to be used in the integration, which were mainly finalized during the middle part of this reporting period just in time to allow the WP partners to test the resulting tool to an acceptable level in time for the end of the project duration. 

The effort spent compared to the planned effort during the three years is summarized in section 4.2.2, which shows that the consortium has spent 104% of the time originally planned for the project. 

Section 4.2.3 shows the list of deliverables finished and forwarded to the EC and the Coordinators notes that this list completes the full list anticipated at the start of the project, and in this way adds to a successful termination of the same. 

3.8.2 Consolidated Consortium Effort spent until 2004.06.30
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Task Name

Duration

1

WP0 Coordination

826 days

2

Annual Report

783 days

3

Commencement of Project

0 days

4

Annual Report 1

0 days

5

Midterm Report

0 days

6

Annual Report 2

0 days

7

Annual Report 3

0 days

8

Final Report

0 days

9

10

WP1 - Collission & Grounding

682 days

11

Task 1.1 - Confirmation of Main Causes

126 days

12

Task 1.2 - Formulation of models

248 days

13

Subt. 1.2.1 - Human error

248 days

14

Subt. 1.2.2 - Mechanical and Automation Errors

248 days

15

Subt. 1.2.3 - Maneouvering Errors

248 days

16

Task 1.3 - Implementation of models

401 days

17

Subt. 1.3.1 - Impl. of model for Human Errors

260 days

18

Subt. 1.3.2 - Imp. of model for Mech. & Aut. Errors

234 days

19

Subt. 1.3.3 - Imp.of model for Manouevring Errors

259 days

20

Subt. 1.3.4 - Impl.of Integrated Model for Controllability 

401 days

21

22

WP2 - Ship Motions Hazards

646 days

23

Task 2.1 - Confirmation of Main Causes

111 days

24

Task 2.2 - Formulation of Models 

397 days

25

Subt. 2.2.1 - Human Factor

397 days

26

Subt. 2.2.2 - Hull Design

287 days

27

Subt. 2.2.3 - Operational Practice

287 days

28

Task 2.3 - Implementation of Models for Motions

253 days

29

Subt. 2.3.1 - Impl. of Model for Human Factor

253 days

30

Subt. 2.3.2 - Impl. of Model for Hull Design

214 days

31

Subt. 2.3.3 - Impl. of Model for Operational Practice

239 days

32

33

WP3 - Foundering

781 days

34

Task 3.1 - Confirmation of main causes

110 days

35

Task 3.2 - Formulation of Models 

716 days

36

Subt. 3.2.1 - Interface with WP2

716 days

37

Subt. 3.2.2 - FE modelling

541 days

38

Subt. 3.2.3 - Linear and Nonlinear Modelling 

686 days

39

Subt. 3.2.4 - Fatigue and Longevity Modelling

314 days

40

Task 3.3 - Hazard Area Rsik/Cost Models 

261 days

41

42

WP4 - Containment of Damage and Fire

596 days

43

Task 4.1 - Confrimation of Main Means of Containment

170 days

44

Task 4.2 - Formulation of Models 

321 days

45

Subt. 4.2.1 - Human Factors

321 days

46

Subt. 4.2.2 - Passive Design Systems

321 days

47

Subt. 4.2.3 - Active Design Systems 

321 days

48

Task 4.3 - Risk/Cost Models for Containment of Damage and Fire

270 days

49

50

WP5 - Integration

820 days

51

Task 5.1 - Verification and Validation of Interim Results

600 days

52

Task 5.2 - The Risk Model

262 days

53

Task 5.3 - The Through-life Cost Model

262 days

54

Task 5.4 - Design for Safety Methodology

127 days

55

56

WP6 - Case Study

301 days

57

Task 6.1 - Baseline Ship Safety Results

227 days

58

Task 6.2 - Enhanced Design

212 days

59

Task 6.3 - Comparison of Results

127 days
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3.8.3 Completed deliverables

The following table shows the list of deliverables as stated in the ‘Description of Work’, which were completed during this reporting period.  

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

	WP0
	Management Deliverables according to Contract
	CFP
	-
	-

	Report
	Second Annual Report
	CFP
	Month 26
	-

	Report
	Third Annual Report
	CFP
	Month 38
	-

	Report
	Final Report
	CFP
	Month 38
	-

	
	
	
	
	

	WP1
	
	
	
	

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

	Report/SW
	232 Implementation of model for hull design
	CFP
	Month 24
	Month 27

	Report/SW
	233 Implementation of model for operational practice
	CFP
	Month 24
	Month 27

	
	
	
	
	

	WP3
	
	
	
	

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

	
	
	
	
	

	WP4
	
	
	
	

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

	WP5
	
	
	
	

	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
 

4. Dissemination & Exploitation

4.1 S@S www-site

During this reporting period S@S has been maintained on the World Wide Web, with the web-address 

http//www.safetyatspeed.org

The Web-site contains general, static information on the web-server and has continuously been updated with relevant project information during the period. 

4.2 Conferences

Papers related to the S@S Project was presented by DTU as follows: 

Jensen, J.J. and Mansour, A.E.: “Estimation of the Effect of Green Water and Bow Flare Slamming on the Wave-Induced Vertical Bending Moment Using Closed-Form Expressions”, Proceedings 3rd International Conference on Hydroelasticity in Marine Technology, pp. 155-161. Ed. R. Eatock Taylor, The Oxford University, Oxford, Sep. 2003.

Jensen, J.J., Mansour, A.E. and Olsen, A.S.: “Estimation of Ship Motions using Closed-Form Expressions”, Ocean Engineering, Vol. 31, pp 61-85, 2004 

4.3 Targeted Dissemination

Papers related to the S@S Project will be presented by DTU as follows: 

Olsen, A.S., Schrøter, C. and Jensen, J.J.: “Encountered Wave Height Distributions for Ships in the North Atlantic Sea”, Submitted to PRADS´04, Travemünde, September 2004

Mansour, A.E., Jensen, J.J. and Olsen, A.S.: “Fast Evaluation of Container Securing Arrangements”, Submitted to PRADS´04, Travemünde, September 2004 

Jensen, J.J.: “Fast Evaluation of Ship Responses in Waves”, Submitted to ICHD2004, Perth, Australia, 24-26 November 2004

A number of other presentations are being prepared by individual partners or jointly with a group of partners.

Conclusion

During this reporting period the project has progressed so well that the earlier delay has been eliminated, and that the project was successfully finished by the end of the period as planned. All deliverables described in the ‘Description of Work’ were finalized and forwarded to the EC during the project period.  

5. Appendix 1 – S@S 
Work Package Leaders’ 3rd Annual Progress Reports
Section 1)
Work Package 1 by DAP
ID no. S101.00.03.045.003

Section 2)
Work Package 2 by SIREHNA
ID no. S102.00.11.045.004

Section 3)
Work Package 3 by ABS
ID no. S403.00.01.045.003

Section 4)
Work Package 4 by SSRC
ID no. S404.00.09.045.003

Section 5)
Work Package 5 by BV
ID no. S405.00.02.045.003

Section 6)
Work Package 6 by FIN
ID no. S406.00.08.045.003
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