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1.  Introduction

1.1 Work package number

WP 2

1.2 Work package title

Ship Motions Hazards

1.3 Work package Leader

SIREHNA

1.4 Work package Participants
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	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 worked together on these sub-tasks.

1.5 Reporting period

2002.07.01 – 2003.06.30

2. Work Package 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.

2.1 Task 2.1 – Confirmation of the main causes

The purpose of this task is 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.

Task 2.1 was fully completed during the previous period (Year 1).

2.2 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.

Task 2.2 was fully completed during the reporting period.

2.3 Task 2.3 – Implementation of Models

The purpose of this Task is to implement the risk and cost models formulated for human factors, hull design and operational practice in the previous task, in order to be suitable for integration in the project tool. This task is divided in three sub-tasks (human factors - sub-task 2.2.1, hull design - sub-task 2.2.2, operational practice - sub-task 2.2.3)
Task 2.3 was almost completed during the reporting period.

3. Progress against plan

According to the work programme, Tasks 2.2 and 2.3 where due for completion at the end of the reporting period. Three deliverables where to be issued and reviewed in Task 2.2 and three deliverables where to be issued for review in Task 2.3.

Task 2.2 has been completed in the period. Since works concerning hull design and operational practice were performed together, it has been agreed to merge the two deliverables D2.2.2 and D2.2.3 in a common one. The work programme and actual dates of issue for reviewers and after review are presented in the following chart.

	Deliv.
	Work programme, issue for review
	Actual issue for review
	Work programme, issue after review
	Actual issue after review

	D2.2.1
	2002-09-30
	2003-04-15
	2002-12-31
	2003-06-10

	D2.2.2/2.2.3
	2002-09-30
	2002-11-12
	2002-12-31
	2003-01-07


Delays have been encountered in the completion of Task 2.2, mainly due to delays in the performing and analysis of model tests and of sea trials. However, these delays had little influence on the performing of the next sub-tasks in WP2.

Task 2.3 has been partly completed in the reporting period.

Sub-task 2.3.1, concerning the implementation of models for human factor, was almost completed. The comfort and workability model related to ship motion has been implemented. Deliverable D2.3.1 has been issued as draft. A model to predict low frequency (whipping) ship vibrations has been implemented. The remaining models concerning high frequency vibrations, noise and indoor climate are expected to be available in July 2003.

As for the formulation of models in Sub-task 2.2, the work programme plans two separate deliverables in Task 2.3 for hull design and operational practice. Again, Sub-tasks 2.3.2 and 2.3.3 have been conducted together, except for broaching which is dealt with separately. Since the implementation of broaching risk model encounters some delays, it has been decided to keep the two separate deliverables, to dedicate the first one (D2.3.2) to basic seakeeping models and to the cost model related to availability, and to dedicate the second one (D2.3.3) to broaching.

Basic seakeeping models and a cost model related to ship availability have been implemented. They will be reported in deliverable D2.3.2 expected to be issued for review in July 2003. The remaining risk model concerns broaching. It is expected to be released, and the corresponding deliverable D2.3.3 to be issued for review, by mid-August 2003. 

	Deliv.
	Work programme, issue for review
	Actual/expected issue for review

	D2.3.1
	2003-06-30
	2003-06-26(1)

	D2.3.2
	2003-06-30
	2003-07-25

	D2.3.3 (broaching)
	2003-06-30
	2003-08-15


(1) issued as draft ; to be complemented with description of implementation of models for high frequency, noise and indoor climate (expected in July 2003).

The issue of deliverable D2.3.3 will complete activities in WP2.

4. Work Performed and Achievements Made in Last Period

In the reporting period, Task 2.2 has been completed and Task 2.3 has been almost completed (expected to be completed by mid-August 2003).

4.1 Task 2.2 – Formulation of models

WP2 deals with hazards associated to ship motions. The works performed in the work package allowed however to draw the following conclusions :

· The major impact of ship motions concerns comfort of passengers and crew and workability of crew. Discomfort does not represent a risk for passengers. It may represent an indirect risk for the crew, by inducing fatigue for instance. However such indirect effects are very difficult to model. Discomfort can also have an influence on costs, either by the costs due to small accidents of passengers or crew members on board, or by reducing progressively the number of passengers. Again, these effects are very difficult to model : loss of balance can be estimated, but its effect is unpredictable. Besides, the effect of discomfort on the passenger turnover will also strongly depend on external factors such as the existence of other passenger ships available on the same route, the existence of other means of transportation, the duration of the voyage with other means of transportation compared to the duration with the 'uncomfortable' ship,…. According to this, it has been decided not to convert comfort and workability in risks and costs, but rather to display these figures together with risks and costs figures.

· The risks associated with ship motions are mainly related to broaching, which can cause large sudden horizontal and vertical acceleration, with effects on human onboard, and even ship capsize, which is considered as a catastrophic event.

· Costs associated with ship motions correspond mainly to building costs (associated with the ship dimensions which influence the ship behaviour on waves) and to exploitation costs related to ship availability (or unavailability). As a matter of fact, fast ships sail only when the weather and waves are such that some ship motion related criteria (usually horizontal accelerations in passenger and crew areas, vertical acceleration at CG) will not exceed specified thresholds. The ship availability then refers to the time period during which the ship can sail, divided by the total service time.

· It is further considered that, when the ship is allowed to sail, it sails to its service speed, without voluntary speed reduction. It is possible that, close to the limits for sailing, involuntary speed reduction occurs (particularly with large significant wave height and head or oblique seas). Such a speed reduction may have an influence on exploitation costs due to longer ship voyages (the fuel consumption rate can be considered constant as the power engines are used at 90% of their maximum power). However, the literature tends to indicate that involuntary speed reduction is small (about 2%) before the captain decides to reduce voluntarily the speed. Such voluntary speed reduction is not considered here, since the ship should not be allowed to sail if environmental conditions are such that it becomes necessary. Besides, fast ships often have short voyages with regular (e.g. daily) stand by periods in harbours at night for instance (periods used for maintenance). Delays associated to involuntary speed reduction are then small, and without influence on the number of trips per day. Finally, involuntary speed reduction results from combined effects of different phenomena (added resistance, reduced propulsion efficiency) which cannot be modelled simply enough for use in the project tool, and accurately enough to allow to differentiate different ship designs from this speed reduction point of view. Consequently, it has been decided not to model involuntary speed reduction.

According to the above conclusions, the following models have been developed within workpackage 2 :

· Comfort and workability models, providing criteria for the effect on human of : ship motions (sea sickness, workability), low frequency (whipping) vibrations, high frequency vibrations, noise and indoor climate (Sub-tasks 2.2.1 and 2.3.1).

· Risk model associated with broaching (large sudden horizontal and vertical acceleration, capsizing) (Sub-tasks 2.2.3 and 2.3.3).

· Cost model related to ship availability (Sub-tasks 2.2.2/2.2.3 and 2.3.2/2.3.3).

· Basic seakeeping models for the determination of ship motions, accelerations, midship vertical bending moment (VBM) RAOs and most probable maximum values, and for long term prediction of VBM. These models are used partially by the above comfort, workability, risk and cost models developed in WP2. The long term VBM prediction model is also used in WP3 for the determination of loading. The basic seakeeping models are developed and implemented commonly within Sub-tasks 2.2.2/2.2.3 and 2.3.2/2.3.3.

The development of the above described models were based on several technical tasks:

· Improvements of simplified basic seakeeping models. Basic seakeeping models for the determination of ship motions, accelerations, relative motion, velocity and acceleration, midship vertical bending moment (VBM) RAOs and most probable maximum values, and for long term prediction of VBM have been developed. These models are based on closed-form expressions (CFE) and were validated against strip theory calculations performed for variations of ship dimensions, wave heading and ship speed, and against model test results, performed in head sea at 40 kn. The comparison between these results led to conclude that the CFE were accurate enough for use in early design stage and ready for implementation in models. Then further complements have been made in order to calculate longitudinal and transverse accelerations due to pitch, roll motions and lever arms with respect to CG, and to calculate phases between motions, accelerations and waves (phases required for the comfort and workability model).

· Review of existing criteria for the effect on human of: ship motions (sea sickness, workability), low frequency (whipping) vibrations, high frequency vibrations, noise and indoor climate.

· Specifications and performing of the parametric seakeeping numerical simulations. The numerical calculations for the parametric study were done by means of two computer programs (SHIPMOPC for motions and vertical bending moment and SEAWAY for accelerations). These calculations were done for the same ship length but with 5 different B/L ratios and 5 different T/L ratios. The basis vessel for the calculations was the SuperSeaCat 3 and the ratios used were ± 20% and ± 10% of original values. In total 25 simulations were carried out. The speeds for each simulation were 5 knots and 40 knots and the wave heading varied from 0º to 180º with increments of 30º. The results were calculated for the following points:

· Motions: at Centre of Gravity.

· Bending Moment/Shear Force: at Mid-ship and Forward Perpendicular.

· Accelerations: at Centre of Gravity and Forward Perpendicular.

The numerical tests were reported in August 2002.

· Specifications and performing of seakeeping model tests. The purpose of model scale experiments was mainly to deliver complementary data for large Froude numbers (0.6), and to check short term statistics on irregular seas. Model scale experiments have been performed at scale 1:20, on a segmented (two segments) elastic model (separation at midship). The longitudinal 2 node frequency of the model was scaled. Two bow geometries have been tested in order to vary the bow flare coefficient. Tests have been 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 tests were analysed and reported in February 2003.

· Specifications and performing of sea trials. The purpose of sea trials was to give complementary seakeeping data for codes and model validation, to provide data on indoor climate, noise and vibration, and to collect information on their influence on human. Sea trials have been first specified and then carried out on board the SuperSeaCat 3 vessel, during trips between Liverpool, Dublin and the Isle of Man, from 10 to 12 October 2002. Measurements consisted in 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, and wave measurements. Measurements were complemented by a questionnaire related to motion sickness and to noise and vibration delivered to all passengers during the sea trials Data analysis was performed and the results were reported in three separate reports, issued in January, February and June 2003.

· Review of available data, simplified models and methodologies to analyse and model dynamic stability and development of a broaching model. A yaw-roll model was developed with the intention to be used in an analysis concerning the global dynamic behaviour of the system and its stability properties. More specifically, the aim of the proposed model was not the accurate representation of the vessel motion during capsize by broaching, but the identification of the occurrence of these phenomena. The interest is on how the broach and capsize zones are modified. This will give a measure of confidence for the trends and boundary curves derived through this model. The accurate prediction of broaching behaviour is served through the correct modelling of the yaw wave moment and its counteracting yaw water jet moment. These are the most influencing parameters and their calculation will be performed in a precise manner for the instantaneous position of the ship. The capsizal resistance of the ship is largely defined by the roll restoring moment which is also modelled in a precise manner for the instantaneous position of the vessel. Therefore both the occurrence of broaching and the ability of the vessel to resist capsize will be rightly addressed.
The deliverables planned for Task 2.2 were issued :

· Sub-task 2.2.1 : Deliv. D2.2.1 – Formulation of model for human factor, ID Code : S102.21.07.052.001A, A. Rantanen, T. Loukakis, G. Grigoropoulos, G. Katsaounis, 2003-06-10

· Sub-tasks 2.2.2/2.2.3 : Deliv. D2.2.2/2.2.3 – Formulation of models, ID Code : S102.22.11.052.001A, Ph. Corrignan, A. Esteves, A.S. Olsen, F. Kara, 2003-01-07

Other working documents were also issued :

· Numerical tests results, S@S WP2 working document ID Code: S102.20.13.050.003a, A. Esteves, 2002-08-28

· Sea trials specifications, S@S WP2 working document ID Code: S102.20.11.064.001b, D. Martigny, 2002-09-30

· Noise, vibration and indoor climate measurements ; measurements in the accommodation spaces, WP2 working document, D. Efthimiatos, G. Grigoropoulos, G. Katsaounis 2003-01-17

· Sea trials report, S@S WP2 working document ID Code: S102.22.11.065.002a, D. Martigny, 2003-02-20

· Model tests report, S@S WP2 working document ID Code: S102.22.11.065.001a, S. Marin, 2003-02-28

· Validation of Simple Seakeeping Predictions Against Strip Theory and Model Test Results, S@S WP2 working document ID Code: S102.22.05.050.001c, A.S. Olsen, 2003-05-15

· SSC3 Sea trials – Motion measurements report, S@S WP2 working document ID Code: S102.21.07.065.001, A. Rantanen, 2003-06-16

Besides, in addition to project workshops, a technical meeting for co-ordination between WP2 and WP3 activities (in particular for the output from WP2 expected by WP3) has been organised in London in July 2003.

4.2 Task 2.3 – Implementation of Models

4.2.1 Task 2.3.1 – Human factor

The models implemented in this sub-task are :

· Comfort and workability model : this model performs a short term analysis of comfort, by calculating the Motion Sickness Incidence (MSI) criteria and the safety of footing (Motion Induced Interruption – MII) criteria and by comparing the results with threshold values defined by Classification Societies. This model uses basic seakeeping models also developed in WP2 (see § 4.2.2). It has been implemented in an Excel worksheet, coded in Visual Basic, and in a Fortran code, compiled in a DLL linked to the worksheet. Figure 1 gives an example of the main sheet of the model. This model has been released in June 2003.

	[image: image1.wmf]Safety@Speed

CALCULATION OF MSI AND MII VALUES

Ship:

SuperSeaCat3

INPUT:

OUTPUT:

Ship data:

Motion sickness Incidence (MSI) [%]

L [m]

88.00

Exposure time [h]

0.5

0.9

B [m]

12.83

Exposure time [h]

1.0

1.3

T [m]

2.63

Exposure time [h]

1.5

1.6

Displacement [kg]

1239400

Exposure time [h]

2.0

1.8

GM

T

 [m]

5.05

C

B

0.419

Motion Induced Interruptions/min (MII)

0.000

C

WP

0.712

Maximum horizontal acceleration [g]

0.000

Roll natural period T

N

 [s]

6.30

Additional viscous roll damping [%]

5

Center of gravity (CG):

Longitudinal distance from AP, + to bow [m]

33.856

Tranversal distance from CL, + to port [m]

0.000

Comparison with MSI criteria of ABS:

Vertical distance from BL, + upwards [m]

6.505

Criteria

Result

Exposure time [h]

0.5

5.0

0.9

MSI and MII calculation point:

Exposure time [h]

1.0

7.0

1.3

Longitudinal distance from AP, + to bow [m]

45.000

Exposure time [h]

1.5

8.5

1.6

Tranverse distance from CL, + to port [m]

0.000

Exposure time [h]

2.0

10.0

1.8

Vertical distance from BL, + upwards [m]

7.100

Operational parameters:

Comparison with safety of footing criteria:

Speed [kn]

35.00

Criteria

Result

Angle relative to waves (head=180) [deg]

180

MII criteria:

0.100

0.000

IMO HSC Code:

Wave data (Bretschneider spectrum):

Max horizontal acceleration [g]

Significant wave height Hs [m]

3.00

Moderate degration of safety

0.200

0.000

Wave spectrum peak period Tp [s]

5.50

Significant degration of safety

0.350

0.000

MSI VS. CRITERIA



0.9



1.3



1.6



1.8



5.0



7.0



8.5



10.0

0

2

4

6

8

10

12

0.5

1.0

1.5

2.0

Exposure time [h]

MSI [%]

Result

Criteria



	Figure 1 – Main sheet of the MSI and MII model


· Models for low frequency (whipping) and high frequency vibration, noise and indoor climate on human. For low frequency vibrations, a program calculates the free hull girder vibrations for modes up to 10. It can be used for the prediction of the lower modes of free vibration in vertical or horizontal bending. The obtained values should be compared against the frequencies of the major excitation sources aboard the ship (like main engine unbalances forces-moments, propeller excitation, etc) or the encounter wave frequencies. This is the first step in the prediction of the vibration levels at the early design stages of the ship design. The program also derives the normalized mode shapes, which can be used for a simplified prediction of the forced response of the hull girder under given excitations. For high frequency vibration, noise and indoor climate, no simplified modelling could be developed. Consequently, it has been agreed that the models would just compare the actual value for the ship (to be input by the designer), with the corresponding ABS criteria. As default, the values measured on board the SSC3 during sea trials will be used. These models will be implemented in Excel worksheets, expected for release in July 2003.

The corresponding deliverable D2.3.1 –Implementation of model for human factor, ID code S102.31.07.051.001a, has been issued in June 2003. It will be revised once the models for high frequency, noise and indoor climate will be released.

4.2.2 Tasks 2.3.2 and 2.3.3 – Hull design and operational practice

The models implemented in this sub-task are :

· Basic seakeeping models based on closed form expressions. These models are implemented in two forms :

· Short term analysis including calculations of RAOs and of most probable peak values, for a given reference period and for given ship speed, wave height (Hs), period (Tz) and heading. The short term analysis model is not used directly, but parts have been implemented in the comfort and workability model (deliv. D2.3.1) and in the availability model (see below).

· Long term analysis for calculation of VBM distribution of probability for user defined operational and wave scatter diagram. The loading long term analysis model is used in WP3 to define the loading input.

They are both implemented in Excel worksheets and coded in Visual basic. First versions were released in WP2. There official release as part of deliverable D2.3.2 is expected in July 2003.

· Risk model related to broaching. The broaching model will consist in curves giving the probability of occurrence of capsizing (catastrophic event) of the ship and of maximum horizontal/vertical acceleration (to be compared with HSC criteria and safety levels) at user selected locations due to a broaching event. The broaching model cannot be general so the variations of the ship dimensions will have to be limited. The curves will be accompanied by a procedure explaining how they should be used by the designer. The broaching model will be reported in deliverable D2.3.3. Both the model and D2.3.3 are expected to be released in mid-August 2003.

· Cost model related to ship availability. Ship availability refers to the period during which the encountered sea state allow the ship to operate. An availability of 1 means that the ship can sail all the sea state conditions. This model uses the basic seakeeping models for calculating vertical and horizontal accelerations at user selected locations on the ship. A long term analysis of these accelerations is performed by combining expected sea states (wave scatter diagram) and wave incidences. The most probable peak values for a given reference period are calculated and compared to HSC code criteria. Figure 2 displays the main sheet of this model. The model is expected to be released in July 2003. It is part of deliverable D2.2.2 also expected in July 2003.
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	Figure 2 – Main sheet of the cost model related to ship availability


Participation from Partners

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, performing and analysis of model tests

· Organisation and participation to sea trials (ship motions and sea state)

· Preparation of common deliverable D2.2.2/D2.2.3

· Implementation of cost model related to ship availability ; preparation of deliverable D2.3.2

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

· Survey of existing data and methodologies for predicting broaching

· Formulation of risk model for broaching ; participation to the preparation of D2.2.2/D2.2.3.

· Implementation of risk model for broaching ; preparation of deliverable D2.3.3

	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

· Formulation and implementation of basic seakeeping models ; validation with numerical tests and model tests results

· Participation to deliverables D2.2.2/2.2.3 and D2.3.2

	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

· Participation to sea trials (ship motions and accelerations)

· Preparation of deliverable D2.2.1

· Implementation of comfort and workability model related to ship motion ; preparation of deliverable D2.3.1

	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)

· Performing of numerical simulations

· Participation to deliverable D2.2.2/2.2.3

	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

· Participation to deliverable D2.2.1

· Participation to sea trials (low/high frequency vibration, noise, indoor climate measurements)

· Implementation of comfort and workability models related to ship low frequency (whipping) and high frequency vibrations, to noise and indoor climate ; participation to deliverable D2.3.1

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

· Preparation and delivery of data on SuperSeaCat3 vessel

· Participation to sea trials (ship, logistics, interface with crew)


5. Manpower Consumption vs. Budget

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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Task

Partners

Budget mm

Accumulated 

in period mm

Accumulated 

total mm

Complete 

acc. to mm in 

%

Complete 

acc. to task 

description

Confirmation of 

main causes

T2.1

SIREHNA

UNEW

VTT

2

1

1

0

0

0

2

1

1

100

100

100

100

100

100

Formulation of 

models

T2.2

SIREHNA

SSRC

DTU

VTT

UNEW

NTUA

SEA

18

4

11

9

5

8

3

16.3

N/A

7

5.7

3

1.2

1.55

20

N/A

10

9

8

7.2

2

111

N/A

91

100

160

90

66

100

85

100

100

100

90

100

Implementation 

of models

T2.3

SIREHNA

VTT

UNEW

4

2

2

3.5

0.7

0

3.5

0.7

0

88

35

0

80

75

100




Remarks :

· Although planned in the work programme, UNEW is not involved in the implementation of models. The corresponding resources have been used by UNEW in the formulation of models.

· Some models are implemented by DTU, NTUA and SSRC who are not involved in Task 2.3 according to the work programme. The resources used for this implementation are taken from the ones allocated to the formulation of models.

· Values of used resources for SSRC are not available at present time. SSRC has completed in the first and second year 85% of the technical work allocated to WP2.

· The 1 MM resources not used by DTU at the end of the reporting period are kept by DTU for the next period to allow for possible models modifications if necessary during their integration in the Project Tool by WP5 and their use by WP6.

6. Corrective Actions

No corrective action required.

Conclusion for WP

The reporting period corresponded to a high peak of activities for WP2, with the performing of numerical seakeeping tests, model tests, sea trials, formulation of comfort, risk and cost models and their implementation.

At the end of the reporting period, the activities of WP2 are almost completed. The implemented models and the corresponding deliverables are planned for issue in July and mid-August 2003, which represents a slight delay of 1.5 month with respect to the work programme. 

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 is expected.

The integration of the WP2 models in the Project Tool and their use for the Case Study will be followed by Sirehna in WP5 and WP6.
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		Nature		Task		Partners		Budget mm		Accumulated in period mm		Accumulated total mm		Complete acc. to mm in %		Complete acc. to task description

		Confirmation of main causes		T2.1		SIREHNA
UNEW
VTT		2
1
1		0
0
0		2
1
1		100
100
100		100
100
100

		Formulation of models		T2.2		SIREHNA
SSRC
DTU
VTT
UNEW
NTUA
SEA		18
4
11
9
5
8
3		16.3
N/A
7
5.7
3
1.2
1.55		20
N/A
10
9
8
7.2
2		111
N/A
91
100
160
90
66		100
85
100
100
100
90
100

		Implementation of models		T2.3		SIREHNA
VTT
UNEW		4
2
2		3.5
0.7
0		3.5
0.7
0		88
35
0		80
75
100
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