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Executive summary suitable for publication

During the second year of the S@S project (2002.07.01 to 2003.06.30) no dedicated activities of the tasks and subtasks planned for WP6 have been carried out in accordance with the S@S description of work

In any case many efforts have been done to give a relevant contribution to all partners in the risk/cost analysis mainly for the validation of critical parameters, and to evaluate how the tool could be used by Fincantieri.

In the present paper a brief description is given on the main forwarded results. 

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.
General Summary

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

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

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

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

· compare the new design approaches with the traditional ones.

Work Package 6 is organised according to the following 3 Tasks:

	· Task 6.1
	Baseline Ship Safety Results

	· Task 6.2
	Enhanced Design

	· Task 6.3
	Comparison of Results




During the reporting period, no activities were planned to be performed

1.1 Project Title

Safety at Speed - S@S 

1.2 Contract Number

G3RD-CT-2001-00331

1.3 Participants

Work Package 6 leader: FIN 

The following table shows the participants in the active tasks for the reporting period.

	Task
	Task leader
	Partner
	Partner
	Partner
	Partner

	6.1
	METTLE
	FINCANTIERI
	CETENA
	
	

	6.2
	CETENA
	FINCANTIERI
	METTLE
	DAP
	SIREHNA

	6.2
	
	
	ABS
	SSRC
	BV

	6.3
	FINCANTIERI
	CETENA
	
	
	


1.4 Reporting period

2002.07.01 – 2003.06.30

1.5 Work Package-Wide Objectives

The objectives for the active tasks are given in the following sub-sections.

1.6 Task 6.1: Baseline Ship Safety Results

1.6.1 Task Objectives

To verify the applicability of the integrated tool in a pre-selected project

1.6.2 Task Methodology & Work Distribution

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

1.7 Task 6.2: Enhanced Design
1.7.1 Task Objectives

This Task will test, in a real-life HSC design framework, the whole design for safety methodology resulting from the integration of methods and tools developed in WP1 to WP4. 
1.7.2 Task Methodology & Work Distribution

The case study will be carried out following the relevant instruction provided in WP5, and using the data supplied by the Partners involved in WP5. 

This Task will endeavour to improve on the design and construction of the baseline vessel from a through-life cost point of view, while maintaining the safety level of the baseline vessel. During the work, all sensible combinations of design feature variations contained in the Project Tool should be applied, to provide an overview of the general applicability of the project result.
1.8 Task 6.3: Comparison of results

1.8.1 Task Objectives

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

In accordance with the S@S description of work no activities have been carried out but many efforts have been done to reach a more sensitive feeling with the tool.

2.9.1 Objectives and Strategic aspects using the tool

The safety activities are generally relevant for all the different phases of design and impact on the whole ship level.

The general safety constrains and recommendation comes out from a new assessment of the design specification taking into account dedicated studies mostly related to critical hazards and national laws and regulation analysis in order to define a risk evaluation and if the risk is not acceptable new alternative design solution. This procedure is part of a post process called safety case which consists in living detailed documentation recording, during the design and production process, how safety has been considered and incorporated into the design or modification of the equipment, the systems and the whole ship .The safety cases must also provide all the information necessary to effectively manage safety of the ship through its in service life, and therefore particularly on the residual risks.
During the design development the safety activities covers different fields starting from the ship requirements  to the arrangement of the ship design and the design of equipment/workspace/workplace.

The useful output of generic safety study is therefore a list of technical options which could be integrated into the design in accordance with the different status of the ship.

The aim of the safety studies and the safety process could be summarised in the following different steps:

· to conduct a preliminary analysis and assessment of the listed hazards

·  to complete analysis according to the most critical hazards

· to identify rules and measures to reduce/suppress hazards 

· to define transversal architectural principles which contribute to the general safety of the ship and its crew

· to identify potential discrepancies with the state of design

· to propose alternative common solutions

·  to define requirements related to constraints on design of installations on board

The more relevant scope of the present innovative project is therefore to create a dedicated tool which could integrate and organize in a well defined manner the safety studies performed for the more relevant hazards in order to improve the design in a constructive way during the basic design phase and in order to take the safety of the ship and of the people on board to the highest level.

Moreover the present tool could be able to complete in a rational manner the safety case which is a process so relevant for all the innovative high speed crafts. 

Under all these aspects the tool could lead to a more simplified and fast process evaluating in semi-automatic manner the most confident solution under the safety/cost point of view.

2.9.2 How the tool could impact on the design phase

The aim of the project is to apply the developed tool to a basic design in order to validate it and to verify different ship configurations optimising the cost assessment However the tool could be used in all design phases taking into account the different impact and level of information requested.

Here below the main areas involved and the main necessary information are summarised in the different design phase:

Feasibility 
Impact on General Specification \ Drawings 

Impact on Ship Performances (Velocity, Displacement, Stability ,Electrical power, CS functions..)

Preliminary Design 

Impact on:

Ship Separation into Safety, NBC & Fire-Fighting Zones, Bulkheads definition

Flooding and fire protection definition

Crew protection (Armouring of the main vital spaces, human location on board)  

System Concentration (for essential components), 

Separation of Redundant Systems

Habitability and MMI standards definition
Detailed design
  Impact on Ship arrangement data 

  Impact on Ship structure data (Bulkhead and Deck               

    characteristics \ thickness)

     Detailed systems \ equipment design and location

Design Evaluation 

Dedicated Solutions to solve Technological constraints        

    during the production phase (layout for pipes and cables,

insulation plan, alarm systems location on board, design for maintenance and so on)

In the Basic design the General project (taking into account the operative requirements by the Customer)is defined with the main dimensional and functional characteristics 
At the end of the phase a technical specification is provided with a detailed description of the ship, with the reference  to the pre-selected standards, rules to be applied, and with the main systems description.

 In this phase some drawings/studies are provided as follows:

· Preliminary body plan which affects the general arrangement plan, structures drawings , load plan, engine room arrangement 
· Preliminary General Displacement (Key Parameter: autonomy/speed linked to fuel on board)

Oss: Autonomy is connected with payload which is generally fixed . 

· Preliminary General arrangement Plan (KP.: Displacement linked to the architecture of  systems. The variables are : ship dimension  and number of decks
· Preliminary Arrangement systems (for Engine room   
             for istance). (KP.: speed and safety (safety zones,  

             escape routes, life savings..) 

Preliminary layout drawings (for Propulsion system 

  for instance). (K.P.: architecture of systems (type of  

  engine  with its own technical characteristics)

Midship section. (K.P.: Cost, Type of material)

In the Functional design a more complete level of detail  is reached:
· The Systems design is completed but not for the layout of   

   cables and pipes onboard 
· The Structure with all relevant elements in detail is provided 

· Structural drawings are ready for Register approval

     General arrangement of Engine room contains all the systems described in detail (if we consider the cooling system the pumps with their loading capacity or the piping with their size are described for example)

· At the end of the process all the relevant information are provided to the shipyard, all the systems are designed and described with their functionality (pumps and other main equipment are ready to be ordered)
· There are no information about the real location of all the systems with their own components on board 
In the Detailed design
· All the Drawings will be completed by evaluating the sequence of cutting and welding or the right piping design for example (Structural Drawings)
· The so called Co-ordinate Plans (Detailed Drawings of pipes, cables..) are completed in order to define the exact position on board of all the equipment and to evaluate  (for instance) if there are  “space interference” among systems, piping, equipment and so on

· All the Drawings will be completed by evaluating the sequence of cutting and welding or the right piping design for example (Structural Drawings)
·  The so called Co-ordinate Plans (Detailed Drawings of pipes, cables) are completed in order to define the exact position on board of all the equipment and to evaluate  (for instance) if there are  “space interference” among systems, piping, equipment and so on
2.9.3 
1.9.1 BASIC DESIGN: main areas
The Basic design is the starting point of the test tool taking into account the following  detailed steps of work on the principal areas of a ship:

GENERAL ARRANGEMENT (Zones and rooms layout)

Starting from: 

· the relevant rules/ standards, 

· the main characteristics of the ship, 

· the engine room layout and the subdivision plan, 

a preliminary drawing is provided where a general view of the rooms and a generic location of the main systems (propulsion system, main switchboards..) is given.

There is a lack in all the detailed layout aspects relevant for the systems.

The detailed constructive aspects are not taken into account

FIRE

In the basic design phase the fire resistant bulkhead (type, material, thickness and resistance) taking into account the class rules applied are defined. 

In the detailed design phase on the basis of the new version of the general arrangement the fire resistant bulkheads and mainly the fire resistant doors, the insulation plan, the thermal insulation and coating are provided.

Outfitting and furnishing
In the basic design phase:

· Study of trank ,stairs, doors, watertight opening, windows

· Preliminary evaluation of furnishing in order to take into account  the main constraints for the areas and for the general arrangement studies 

ELECTRIC PLANT

In the basic design two main studies are performed: 

· Electrical budget taking into account the list of main users (main electrical characteristics and power) and of the main apparatus of electrical generation for different status of a ship (navigation ,harbor, action).

It consists of the total power absorbed in relation with the delivered power by generators.

· Scheme of the electrical distribution

From the main standards/rules, contractual requirements and also list of users, 

the electrical configuration from the main switchboards to the vital users is provided in a preliminary way.

There is also a general location of the main electrical elements.

In the detailed design all the detailed schemes are provided with particular regard to:

layout of the main cables

layout of secondary switchboard

lighting system

linear schemes of all the systems linked with  the electrical generation

all the connections among the apparatus

SEAMANSHIP

During the basic design phase there is a study of the main areas for seamanship activities defining the  main elements (windlass, capstan, bitt…)

Starting from the structure info, the interference with underlying rooms and other systems, the output is to give a space layout and a design evaluation for refuelling connection, deck connection, eyebolt for RAS, capstan , windlass,  bitts , compressor fair-lead for Mooring and Anchoring Towing.

STABILITY AND BODY PLAN

The body plan rises from an explicit request of the customer and as stated from the main dimension of the ship.

It’s the input for the power ,velocity and  consumption evaluations which are relevant for the capacity plan.

The followed step is to use the body plan as input for the compartmenting of the ship and the compartmenting is an input for the Capacity plan.

Compartimenting , capacity plan and body plan have an impact on the general arrangement studies, and using the general arrangement and the capacity plan it’s possible to evaluate  the weight budget (with different configuration: full load or not full load.

For different status of the ship (complete/leak) the stability calculation are at the end performed.

If the checking is not in compliance with the requirements the general arrangement plan or the capacity plan could be changed.

As ultimate solution the body plan could be modified and a new loop starts.

AUTOMATION

From the requirements generally derived from the customer need or relevant rules and from the systems characteristics (mainly propulsion electrical plant safety and auxiliary systems) , an evaluation of the configuration of the automatic system is conducted starting form the general philosophy of the automation system.

It’s possible to define which are the functions of automation, which are the controlled systems, the number of workstation dedicated to the pre-assigned functions and the hardware/software characteristics.

During the detailed design :

The input/output data for the system are evaluated

The detailed and critical functions to reach the requirements of the automation are fully analysed

STRUCTURE

During the basis design by using as input data the body plan, the general arrangement drawing, and the operative profile of the ship, the main  provided drawings are:

· Midship section (in a preliminary version to evaluate what is relevant for the  resistance of the girder ship)

· Lower an upper deck dimensioning on the basis of the load to be applied (relevant for the weight budget)

· Shell expansion (it’s possible to evaluate some specific equipment like the bilge keel and also the double bottom if any)

· Scantling plan which gives an idea of the superstructures geometry, to verify the raking showing also the main girders/stiffeners

· A typical watertight bulkheads to evaluate the weight budget mainly

· Overall shaftlines to evaluate its weight and dimension.

In the detailed design validation phase a finite element code is used  applying pre-selected load and  boundary conditions to validate the preliminary dimensioning.

Moreover the ship is divided into functional blocks to analyse the structural details and the interaction among components or dissalignment conditions

SYSTEMS ON BOARD

From the main requirements it’s possible to evaluate the main safety/fire zones and the design of the main equipment (pumps,  main collector, transfer system)

It’s always defined a general configuration for the main systems (lubrication, fuel engine system, chilled water, intake/uptake..)

2.9.4 Following steps

The following three steps will be planned for the next period:

· Check the list of critical parameters fulfilling the relevant cards 

            with the information provided in the technical specification 

            of the HSC or in the available drawings.

            The aim is to detect the safety requirements for the baseline

            ship vessel starting to think about new configurations
· Validation of the new proposed tool modifying when necessary the assumptions made by the other WP leaders mainly in terms of cost
· Analysis on how to modify the parameters’ range















