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Executive summary suitable for publication
This document reports on the progress achieved in Work Package 2 “Ship Motion Hazards” during the first year (2001.07.01 to 2002.06.30) of the project. Following a brief overview of the objectives of the work tasks that were active during the reporting period, the work carried out and results achieved are detailed and discussed.  The report concludes with a statement of the progress achieved against planned activities, as these are described in the Technical Annex (Annex II) to the Contract.
S@S is the acronym for Safety at Speed, a project supported by the European Commission under the Growth Programme of the 5TH Framework Programme. The support is given under the scheme of RTD, Contract No. G3RD-CT-2001-00331.
1. Executive Summary

The principal objective of Work Package 2 is to develop suitable risk/cost models for high-speed crafts to be implemented in a risk-based design methodology, with reference to the key factors pertinent to ship motion hazards.

The specific issues to be addressed include the confirmation of the main causes for ship motion hazards, followed by the formulation and the implementation of risk/cost models related to human factors, hull design and operational practice.

Work Package 2 is composed of three tasks : Task 2.1 (Confirmation of main causes), Task 2.2 (Formulation of models), which is further subdivided in three sub-tasks (models for human factor, hull design, and operational practice, respectively), and Task 2.3 (Implementation of risk-cost models formulated in Task 2.2).

During the reporting period, Task 2.1 was to be completed, and Task 2.2 was planned to be active.

1.1 Project Title

S@S – Safety at Speed

1.2 Contract Number

G3RD-CT-2001-00331

1.3 Participants
Work Package 2 leader: SIREHNA.

	Task
	Task leader
	Partner
	Partner
	Partner
	Partner
	Partner
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	2.2.1
	VTT
	NTUA
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	DTU
	UNEW
	SIREHNA
	
	
	

	2.2.3
	SIREHNA
	SSRC
	DTU
	VTT
	NTUA
	SEA

	
	
	
	
	
	
	

	2.3.1
	VTT
	
	
	
	
	

	2.3.2
	UNEW
	
	
	
	
	

	2.3.3
	SIREHNA
	
	
	
	
	


The above distribution of work corresponds to the one described in the work programme. However, the activities in sub-tasks 2.2.2 and 2.2.3, and 2.3.2 and 2.3.3 are tightly connected, since ship motion hazards models to be developed have both hull design and operational parameters. Consequently, partners of these sub-tasks will work together on these sub-tasks.

1.4 Reporting period

2001.07.01 – 2002.06.30

1.5 Work Package-wide Objectives

The principal objective of WP 2 is to develop a suitable risk/cost model of key factors affecting hazards associated with ship motions, which will be implemented in a risk based design methodology for high-speed crafts.

Following the confirmation of hazards related to ship motions and associated environmental loading, the specific objectives to be addressed are the development and implementation of risk/cost models for 

Human factor ;

Hull design ;

Operational practice.

The final product will be a systematic method, which contrasts risks and associated costs pertaining to HSC motion hazards, suitable for integration into Work Package 5.

1.5.1 Task 2.1 – Confirmation of the main causes

The purpose of the work carried out in this task was threefold:

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) ;

Better specifying and detailing what “attributes” should be considered within the models to be developed in Task 2.2, for each affecting factor ;

Performing a Failure Mode, Effect and Criticality Analysis (FMECA) for a High Speed Craft in order to back up the work done for the confirmation of main causes.

The work took the form of a ‘system level safety review’, that was performed using as a reference the selected representative type of vessel illustrated by the shipyard.

In order to achieve the first two objectives, a list of hazardous events related to ship motions of a HSC in operation has been identified. This work has been performed in the form of a block diagram analysis, which also highlighted the possible interactions with other work packages. For each event, the event has been described in term of a criteria (e.g. Loss of passenger comfort due to excessive rigid body acceleration expressed in term of Motion Sickness Indicator), and the general parameters (or attributes) influencing the criteria have been identified. In addition, a preliminary definition of the methodology to be later used in Task 2.2 to develop the models associated to the criteria has been done. 

The third objective was achieved through a ‘plenary brainstorming exercise’, which was carried out jointly by all the project’s members during a workshop and produced also a common view/understanding among the first four work packages.

1.5.2 Task 2.2 – Formulation of Models

The purpose of this Task is:

For human factors (sub-task 2.2.1) : identification of the most common human factors associated with vibration, noise, indoor climate with effects on passengers and associated with motion sickness, safety of footing and shocks with effects on passengers and crew workability to operate the vessel ; analysis of sensitivities on the basis of existing data and results from other Task 2 sub-tasks (numerical predictions, sea trials) ; formulation of models.

For hull design (sub-task 2.2.2) : desk study to identify the main parameters of hull design (safety critical functions) using numerical predictions and model testing and to specify the test programmes for numerical predictions and experiments on a ship model ; analysis of sensitivities by means of numerical simulations, and model testing (according to above defined specifications) ; formulation of models.

For operational practice (sub-task 2.2.3) : desk study to identify the main parameters of operational practice (safety critical functions) using numerical predictions, model testing and sea trials and to specify the test programmes for numerical predictions, experiments on a ship model and sea trials ; analysis of sensitivities by means of numerical simulations, model testing an sea trials (according to above defined specifications) ; formulation of models.

1.6 Work and Achievements in the Period

In the reporting period, Task 2.1 has been completed and Task 2.2 has been started as scheduled in the work programme.

The work performed in Task 2.1 is reported in the deliverable D210. Works performed to date in Task 2.2 are described in working documents which are being revised. They will be integrated (partially or integrally) in Task 2.2 deliverables.

Achievements of Tasks 2.1 and 2.2 are further described hereafter. The following preliminary remarks should be formulated :

· Although not explicitly written in the work programme, all WP2 partners participated in the FMECA process performed within Task 2.1.

· The work programme identifies separately the consequences related to hull design on one hand, and to operational parameters on the other hand. This formal separation (sub-tasks 2.2.2 and 2.2.3) has no real meaning in practice since models related to hazards due to ship motion (e.g. excessive acceleration) always depend on both hull design (hull form,…) and operational practice (ship speed, heading,…) parameters. Consequently, partners involved in Sub-tasks 2.2.2 and 2.2.3 will work together on both sub-tasks. In order to remain consistent with the work programme, reference will still be made to both sub-tasks. However, deliverables D222 and D223, and D232 and D233 respectively, will probably be merged into two deliverables.

1.6.1 Task 2.1 – Confirmation of main causes

The confirmation of main causes for ship motion hazards and the specification of attributes were carried out in two phases, namely:

First identification of hazardous events related to ship motions of a HSC in operation. This work has been performed in the form of a block diagram analysis, which also highlighted the possible interactions with other work packages. For each event, the event has been described in term of a criteria (e.g. Loss of passenger comfort due to excessive rigid body acceleration expressed in term of Motion Sickness Indicator), and the general parameters (or attributes) influencing the criteria have been identified. In addition, a preliminary definition of the methodology to be later used in Task 2.2 to develop the models associated to the criteria has been done ;

Performing of a Failure Mode, Effect and Criticality Analysis (FMECA) and comparison with results from the first phase ;

The results of this task were presented in the deliverable D210 (report S102.10.11.054.001, final issue on 2001-12-03). 

1.6.2 Task 2.2 – Formulation of Models

The objective of this task is to develop risk/cost models for the events identified in the previous task.

In a first step, the procedure to follow for the formulation of models has been defined. 

Simplified models for seakeeping prediction of HSC will be defined on the basis of the works engaged by DTU on this subject. These models will principally give transfer functions for motions, accelerations and vertical bending moment at midship for given ship main characteristics, ship speed and heading, and sea state. These RAOs will allow to further calculate the identified criteria (such as comfort criteria for instance). The simplified models will be validated against numerical seakeeping predictions made within a parametric study, and against model scale seakeeping tests and sea trials.

Dynamic stability phenomena (broaching,…) will be studied separately, by developing simplified manoeuvring models.

As far as noise, vibration and indoor climate influences on human factor are concerned, the main criteria describing their influences on human have to be investigated in the literature. Then data will be gathered through existing data and also through sea trials, in particular by means of questionnaires to be distributed to the crew (and to passengers, if possible).

According to this work plan, the activities performed in the reporting period are as follows :

· Benchmark of some seakeeping codes available between WP2 partners and comparison with existing seakeeping experimental data made available from a previous EU project (SEAWORTH), in order to determine the accuracy of seakeeping predictions and to determine which code has to be used, and for what purpose.

· Performing of a first series of seakeeping calculations on the SuperSeaCat 3 vessel.

· First review of existing simplified seakeeping models and of the points to be validated and/or refined.

· Establishment of the list of input parameters required by the models (list then passed to WP5).

· Review of existing models and data for noise, vibration and indoor climate, and preparation of a questionnaire for sea trials.

· Review of available data, simplified models and methodologies to analyse and model dynamic stability.

· Specifications for the parametric seakeeping numerical simulations.

· Specifications for seakeeping model tests.

· Specifications for sea trials.

The three above specifications are being revised following an iterative process. They have been discussed and progressively refined during technical WP2/WP3 meetings in Genoa (January 2002), Paris (May 2002) and London (July 2002).

1.7 Discussion of Results in the Period

1.7.1 Task 2.1 - Confirmation of main causes

The work performed in Task 2.1 allowed to confirm and complement the main hazards related to ship motions identified in the work programme, that is :

· Crew and passengers disorientation and injury

· Large ship loading causing structural failure and foundering

· Loss of ship control

These hazards can be related to the occurrence of the next events :

· Excessive ship motions and accelerations

· Excessive elastic ship vibrations

· Excessive local and global wave loads

· Dynamic capsize (broaching)

· Excessive noise, vibration levels and bad indoor climate

which will be modelled in Work package 2. Excessive elastic ship vibrations and excessive local loads will however be modelled in co-operation with WP3. The main factors affecting these hazards are as identified in the work programme, that is :

· Human factors

· Hull design (including hull shape and weight distribution)

· Operational practice, that is ship operation (speed/heading) for the encountered sea conditions.

1.7.2 Task 2.2 – Formulation of Models

The benchmark of codes was performed on two ships and for test configurations for which experimental data exist from a previous EU project. The ships are fast monohulls, with speeds corresponding to Froude number of 0.3 approximately. The programs tested were : SEAWAY, SHIPMOPC  and I-SHIP which are all 5 DOF frequency domain strip theory codes. The comparison with experimental data led to the decision to use SHIPMOPC for the prediction of motions and vertical bending moment at midship, and SEAWAY for the prediction of accelerations.

Further validation, in particular for larger Froude numbers (0.6), will be made against model tests to be performed in Task 2.2.

Existing simplified models for motions and vertical bending moments have been reviewed, and are implemented in Excel worksheet. These models will be further validated using numerical predictions and experimental data (existing and new from model tests). They will in particular include accelerations, transverse ship responses (roll, accelerations), and, if necessary, some non linearities.

Seakeeping calculations have been performed on the SuperSeaCat 3 (on which model tests and sea trials will be performed) using SEAWAY and SHIPMOPC codes (as well as with a 3D code for comparison). The obtained RAOs of motions, accelerations and VBM are used for specifications of model scale experiments.

The purpose of model scale experiments is mainly to deliver complementary data for large Froude numbers (0.6), and to check short term statistics on irregular seas. Model scale experiments will be performed at scale around 1:20, on a segmented (two segments) elastic model (separation at midship). The longitudinal 2 node frequency of the model will be scaled. Two bow geometries will be tested in order to vary the bow flare coefficient. Tests will be performed at 40 kn speed, on head regular and irregular waves, with measurements of pitch and heave motions, VBM at midship, accelerations at midship and FP, and pressure on the hull, in the fore segment.

The purpose of sea trials is to give complementary seakeeping data for codes and models validations, to provide data on indoor climate, noise and vibration, and to collect information on their influence on human from people on board through the use of a questionnaire. Sea trials will be performed on the SuperSeaCat 3 vessel, with measurements of ship motions, accelerations (3 axis) at the rear, at midship and in the fore part of the ship, noise, humidity and temperature, vibrations in the rear part of the ship. Estimation of sea state will also be performed during sea trials by means of a wave radar (altimeter) mounted on the ship, of wave buoys and also by analysing ship motions.

1.8 Conclusions for the Period

1.8.1 Task 2.1 - Confirmation of main causes

The work related to the confirmation of main causes for ship motion hazards has been completed and has been used to start the formulation of associated models in Task 2.2.

1.8.2 Task 2.2 – Formulation of Models

This task has been started with a refinement of the role of each WP2 partner, the definition of methodologies to be applied for the development of models, a review of existing data, models and methodologies for the various events to be modelled in WP2, a first evaluation of performances of available seakeeping codes to be further used to validate the models, and with the specifications of numerical tests, model scale tests and sea trials.

Introduction

In the following chapters the objectives for the reporting period are exposed and will be compared in Chapter 4 (and related sub-chapters) to what has been produced.

1.9 Objectives for the Reporting Period

This section provides a task-wise description of the objectives for the period, as stated in the Technical Annex. Two Tasks were to be active in the reporting period : Task 2.1 and Task 2.2.
1.9.1 Task 2.1 – Confirmation of main causes

The objective of Task 2.1 was to make a review of hazards related to ship motions and associated environmental loading, and of the relevant affecting factors. The purpose was twofold : 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 better specifying and detailing what attributes should be considered within the models, for each affecting factor.

1.9.2 Task 2.2 – Formulation of Models

The objective of this task is to develop detailed models for the identified factors. The work is split into three sub-tasks run in parallel :

· Human Factor (ST2.2.1) : this sub-task consists in a first analysis to identify the most common human factors associated with vibrations, noise and indoor climate with effects on passengers, and with motion sickness, safety of footing and shocks with effects on passengers and crew workability to operate the vessel. This analysis is to be followed by a sensitivity analysis, consisting in analysing existing data for the above phenomena onboard HSC in order to identify the main parameters and their influence. This work will interact with other WP2 sub-tasks, in particular with full scale measurements, in order to collect complementary data. The final step concerns the formulation of models for comparison of risk and costs associated with the human factors.

· Hull design (ST2.2.2) : this sub-task  aims at developing models for risk and cost consequences related to hull design (hull shape variations), for the selected representative vessel, through studies with numerical seakeeping predictions and model testing, for motions, extreme loads and local loads. It starts with a desk study for the identification and characterisation of safety critical functions in hull design of a HSC and for the definition of model tests programme and computer simulations programme, in relation with sub-task 2.2.3 (operational practice). This study is followed by a sensitivity analysis through numerical simulations and model tests (seakeeping tests on an elastic segmented model of HSC). The final step concerns the formulation of models.

· Operational practice (ST2.2.3) : this sub-task  aims at developing models for risk and cost consequences related to operational practice for the selected representative vessel in terms of operational envelope, vessel speed and heading, vessel loading and encountered sea state, through studies with numerical seakeeping predictions, model testing and full scale experiments. It starts with a desk study for the identification and characterisation of safety critical functions in operational practice of a HSC and for the definition of model tests programme, computer simulations programme and sea trials programme. This study is followed by a sensitivity analysis through numerical simulations, model tests (seakeeping tests on an elastic segmented model of HSC) and sea trials. The final step concerns the formulation of models.

1.10 Expected Achievements for the Reporting Period

This section provides a list of the expected achievements for the period, including the significant documents etc. expected to be produced and/or finished during the period.

1.10.1 Task 2.1 – Confirmation of main causes

Task 2.1 was to be completed within the reporting period, with the issue of deliverable D2.1.0 at Month 3, with reviewed version at Month 6.

1.10.2 Task 2.2 – Formulation of Models

The degree of completion of Task 2.2, according to the work programme schedule, was to be about 75% at the end of the reporting period, that is desk studies completed, sensitivity analyses well in progress, and formulation of models started.

No specific document was to be produced for this Task.

1.11 Work plan for the Reporting Period

This section provides an outline of the planned work plan for the period., including a listing of allocated man-months.

1.11.1 Task 2.1 – Confirmation of main causes

According to the work programme, Task 2.1 was to be completed by Month 3, with the issue for review of deliverable D2.1.0 at Month 3, and with a review of this document at Month 6. 

It has been decided, in agreement with the Project Officer in occasion of the two kick-off meetings (administrative and technical) respectively held in September 2001 (in Lyngby) and in October 2001 (in Crete), to postpone by two months the delivery for review of D2.1.0.

The following table provides a synthetic view of the manpower allocated to the partners involved.

	
	Allocated Man.Months (total for Task 2.1)

	SIREHNA
	2

	UNEW
	1

	VTT
	1


1.11.2 Task 2.2 – Formulation of Models

The degree of completion of Task 2.2, according to the work programme schedule, was to be about 75% at the end of the reporting period, that is desk studies completed, sensitivity analyses well in progress, and formulation of models started.

Task 2.2 is scheduled for completion in September 2002, with the issue for review of deliverables D2.2.1, D2.2.2 and D2.2.3 (one per sub-task) on 2002-09-30 (final issue after review on 2002-12-31).

The following table provides a synthetic view of the manpower allocated to the partners involved.

	
	Allocated Man.Months (total for Task 2.2)

	SIREHNA
	19

	SSRC
	4

	DTU
	11

	VTT
	9

	UNEW
	5

	NTUA
	8

	SEA
	3


1.12 Milestones in the Reporting Period

This section provides a list of milestone(s) within the period.

	Task
	Deliverable
	Due date (presentation for review)
	Done

	
	ID
	Title
	
	

	2.1
	S102.10.11.054.001
	Confirmation of Main Causes
	2001-11-30
	2001-12-03(1)

	


(1) Final issue after reviewing on 2002-02-04.

Materials and Methods

Task 2.1. This task started by a first identification of hazardous events related to HSC motions, using a block diagram analysis. This analysis allowed to identify events, related criteria to be modelled, input parameters and methodologies to develop the models. This work has been consolidated through the performing of a Failure Mode, Effect and Criticality Analysis (FMECA).

Task 2.2. A first step consisted in defining the methodologies to be applied in the task, and to clearly determine the role and interactions of partners. Then, an evaluation of the performance of available seakeeping codes, to determine which code will be applied for sensitivity analysis, and for what purposes, has been performed through a benchmark with comparisons with existing model tests data made available from another EU project (SEAWORTH). Then, the specification of numerical simulations, model tests and sea trials to be performed has been engaged, with discussions between WP2 partners and also with WP3, in order to determine accurately what data are to be delivered by these analyses to allow the development of models. In parallel, a first review of existing simplified models (for HSC motions, accelerations and vertical bending moments) has been engaged. The models will be refined on the basis of numerical simulations, model tests and sea trials results.

Results

1.13 Results, Objective-wise

This section lists the results for the period, as compared to the plan.

1.13.1 Task 2.1 – Confirmation of main causes

The work performed in Task 2.1 allowed to confirm and complement the main hazards related to ship motions identified in the work programme, that is :

· Crew and passengers disorientation and injury

· Large ship loading causing structural failure and foundering

· Loss of ship control

These hazards can be related to the occurrence of the next events :

· Excessive ship motions and accelerations

· Excessive elastic ship vibrations

· Excessive local and global wave loads

· Dynamic capsize (broaching)

· Excessive noise, vibration levels and bad indoor climate

which will be modelled in Work package 2. Excessive elastic ship vibrations and excessive local loads will however be modelled in co-operation with WP3. The main factors affecting these hazards are as identified in the work programme, that is :

· Human factors

· Hull design (including hull shape and weight distribution)

· Operational practice, that is ship operation (speed/heading) for the encountered sea conditions.

By comparing the prioritised failure modes with the Schedule of Work for the Work package (work programme) the following can be noted:

· High risk hazards included in the Work package are:

· Crew and passengers disorientation and injury

· Foundering due to structural failure as a consequence of environmental loading

The identified failure modes and consequences well correspond to the list of hazardous events established in the block diagram analysis. Structural failure is dealt with in WP3 and will not be considered in WP2. However, the prediction of environmental loading which can lead to structural failure, will be performed in WP2, and will be transferred to WP3 as input parameter for structural analysis.

· The occurrence of cargo shift has been identified as a risk for minor and major damage to ship and for minor to hazardous damage to cargo. The cause of cargo shift is a combination of large ship motions/accelerations/ list/trim with lashing equipment failure (defect, lack of maintenance, inappropriate design) and possibly with human error (failure to close lashing equipment). The prediction of large ship motions/accelerations/ list/trim can be performed within WP2. However, the modelling of other causes cannot be considered in WP2.

· All areas of work defined in the work programme for WP2 are identified as high risk.

1.13.2 Task 2.2 – Formulation of Models

The benchmark of codes was performed on two ships and for test configurations for which experimental data exist from a previous EU project. The ships are fast monohulls, with speeds corresponding to Froude number of 0.3 approximately. The programs tested were : SEAWAY, SHIPMOPC  and I-SHIP which are all 5 DOF frequency domain strip theory codes. Comparisons were focused on transfer functions (RAO) of pitch, heave, midship and fore vertical bending moments, midship and fore accelerations, in regular head and bow quartering waves, and in irregular head waves. Examples of results with comparisons with experimental data are presented on the three figures hereafter (head sea results).
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The comparisons with experimental data led to the decision to use SHIPMOPC for the prediction of motions and vertical bending moment at midship, and SEAWAY for the prediction of accelerations. Good predictions are then obtained if the elastic response of the ship is removed from experimental data. Further comparisons with new model test data (and full scale trials) are however necessary to validate the codes, in particular for larger Froude numbers and for irregular waves.

Existing simplified models for motions and vertical bending moments have been reviewed, and are implemented in Excel worksheet. These models will be further validated using numerical predictions and experimental data (existing and new from model tests). They will in particular include accelerations, transverse ship responses (roll, accelerations), and, if necessary, some non linearities. A list of input parameters required by the models has also been established, and sent to WP5.

Seakeeping calculations have been performed on the SuperSeaCat 3 (on which model tests and sea trials will be performed) using SEAWAY and SHIPMOPC codes (as well as with a 3D code for comparison). The obtained RAOs of motions, accelerations and VBM are used for specifications of model scale experiments. 

The purpose of model scale experiments is mainly to deliver complementary data for large Froude numbers (0.6), and to check short term statistics on irregular seas. Model scale experiments will be performed at scale around 1:20, on a segmented (two segments) elastic model (separation at midship). The longitudinal 2 node frequency of the model will be scaled. Two bow geometries will be tested in order to vary the bow flare coefficient. Tests will be performed at 40 kn speed, on head regular and irregular waves, with measurements of pitch and heave motions, VBM at midship, accelerations at midship and FP, and pressure on the hull, in the fore segment.

The purpose of sea trials is to give complementary seakeeping data for codes and models validations, to provide data on indoor climate, noise and vibration, and to collect information on their influences on human from people on board through the use of a questionnaire. Sea trials will be performed on the SuperSeaCat 3 vessel, with measurements of ship motions, accelerations (3 axis) at the rear, at midship and in the fore part of the ship, noise, humidity and temperature, vibrations in the rear part of the ship. Estimation of sea state will also be performed during sea trials by means of a wave radar (altimeter) mounted on the ship, of wave buoys and also by analysing ship motions.

A review of available data, criteria and methodologies to estimate the influence of noise and vibrations on passengers and staff has been performed. For noise, the influence on hearing damage, interference with speech and on other physiological and psychological effects (sleep disturbance, effects on performance, cardiovascular and physiological effects, mental health effects) have been considered. For vibrations, the physiological effects, the effects on performance and on comfort, as well as the influence of the whole body vibration, have also been accounted for.

A survey of existing data and methodologies for predicting ship manoeuvrability characteristics, in particular to model broaching phenomenon, has also been engaged.

All these works have been reported in working documents (some are still being revised).

1.14 Results, Achievement-wise

Task 2.1 has been completed as expected. Deliverable 2.1.0 has been issued for review with the two months delay granted by the Project Officer. It should be noted that, although not explicitly written in the work programme, all WP2 partners participated in the FMECA process performed within Task 2.1.
The activities in Tasks 2.1 have started, and a very important part corresponding to the definition of the methodologies and responsibilities of partners, has been completed. The progress of this task at the end of the reporting period is estimated to about 40%. 

The delay compared to the initial estimated degree of completion (work programme) results mainly from the delay in the completion of Task 2.1, and also in the delay in performing model tests and sea trials. Due to a problem of towing tank availability, Sirehna will not perform model tests in Nantes, but in another basin. Model tests are now scheduled in October 2002, and their preparation (model test building and preparation of instrumentation) is active. Sea trials have to be scheduled according to the availability of the ship, and also to the season giving the best probability of strong environmental conditions. For this reason, sea trials will be performed in September and/or October 2002. The preparation of sea trials is also active.

This delay is not thought to affect the completion of Task 2.2. A first formulation of models should be available by the end of September 2002 as scheduled. The models will however have to be validated and refined if necessary once model tests and sea trials results will be available, which gives an expected end date for Task 2.2 on 2002-12-31. The 3 month delay will then be absorbed by reducing from 9 months to 6 months the time allocated to the implementation of models (Task 2.3).

It should be noted that the work programme identifies separately the consequences related to hull design on one hand, and to operational parameters on the other hand. This formal separation (sub-tasks 2.2.2 and 2.2.3) has no real meaning in practice since models related to hazards due to ship motion (e.g. excessive acceleration) always depend on both hull design (hull form,…) and operational practice (ship speed, heading,…) parameters. Consequently, partners involved in Sub-tasks 2.2.2 and 2.2.3 will work together on both sub-tasks. In order to remain consistent with the work programme, reference will still be made to both sub-tasks. However, deliverables D222 and D223, and D232 and D233 respectively, will probably be merged into two deliverables.

1.15 Results, Work plan-wise

This section provides a summary of actually consumed number of man-months, degree of completion in percent of originally allocated man-months (according to the S@S Work Programme), and comparison of expected progress vs. actual progress.
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The updated work plan for Task 2.2 is also presented in the following barchart.
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1.16 Results, Consolidated

The first task of WP2 has been completed and the second tasks has a good progress, with a strong activity at the end of the reporting period and for the next months, with the performing of the numerical and experimental analyses, and the formulation of models. A slight delay is encountered, which should be easily absorbed by the last task of the work package (implementation of models).

Discussion

No particular discussion on the progress in the period is to be reported.

2. Dissemination and Exploitation

No official dissemination and/or exploitation of the results have been carried out in the first year mainly because the project is still in the early development stages. 

3. Input from Participants

The activities of WP2 partners are summarised in the following table.

	Partner
	Activities

	SIREHNA
	· Co-ordination of WP2 (detailed work plan,…)

· Co-ordination and participation to the confirmation of main causes (preparation of D210)

· Participation in the benchmark of seakeeping codes (preparation of existing experimental data, analysis of results)

· Preparation of model tests

· Preparation of sea trials

	SSRC
	· Participation to the confirmation of main causes (FMECA)

· Survey of existing data and methodologies for predicting broaching

	DTU
	· Participation to the confirmation of main causes (FMECA)

· Participation in the benchmark of seakeeping codes (performing of calculations with I-SHIP)

· Review of existing simplified models for ship motions, accelerations and VBM

	VTT
	· Participation to the confirmation of main causes (preparation of D210)

· Review of existing data, criteria and methodologies to assess the influence of accelerations on passengers and crew

· Preparation of sea trials

	UNEW
	· Participation to the confirmation of main causes (preparation of D210)

· Organisation and participation in the benchmark of seakeeping codes (performing of calculations with SHIPMOPC and SEAWAY)

· Preparation of numerical simulations

	NTUA
	· Participation to the confirmation of main causes (FMECA)

· Review of existing data, criteria and methodologies to assess the influence of noise, vibration and indoor climate on passengers and crew

· Preparation of sea trials

	SEA
	· Participation to the confirmation of main causes (FMECA)

· Preparation and delivery of data on SuperSeaCat3 vessel

· Preparation of sea trials
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