Safety at Speed - S@S

2nd Annual Progress Report
Work Package 5

Period: 2002.07.01 – 2003.06.30

Document ID Code: S105.00.02.045.002a

Date: 2003-08-27

Contract No. G3RD-CT-2001-00331

Classification and Approval

Classification:


Confidential

Definition

Public after Review:

The document may be freely distributed after successful EC review, given the EC’s permission. Publication is governed by the EC Contract and the S@S Consortium Agreement

Confidential for the Duration of the Project:

As for ‘Confidential’, but only for the duration of the Project. After final Project Approval by the EC, status for reports classified ‘Confidential for the Duration of the Project’ are automatically down-graded to ‘Public’. 

Confidential:
The document is for use of the G3RD-CT-2001-00331 Contractors within the S@S Consortium, and shall not be used or disclosed to third parties without the unanimous agreement within the S@S PMC and subsequent EC approval since document classification is part of the EC Contract.

Any executive summary specifically intended for publication may however be made known to the public by the author and/or the Coordinator.

authors:

	Name
	Date
	Signature

	
	
	

	JCA
	2003-07-30
	

	
	
	

	
	
	


Approval:

Approved for release by:

	Name
	Date
	Signature

	
	
	

	
	
	


Document History:

	Issue:
	Date:
	Initials:
	Revised

pages:
	Short description of changes:

File name:

	001
	2003.07.30
	JCA
	
	First issue

	001a
	2003.08.01
	JM
	8
	 Delete summary of workshops

	001b
	2003.08.27
	JCA
	All
	Comments from DJ

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Disclaimer
Use of any knowledge, information or data contained in this document shall be at the user's sole risk.  Neither the S@S Consortium nor any of its members, their officers, employees or agents accept shall be liable or responsible, in negligence or otherwise, for any loss, damage or expense whatever sustained by any person as a result of the use, in any manner or form, of any knowledge, information or data contained in this document, or due to any inaccuracy, omission or error therein contained.

The European Community shall not in any way be liable or responsible for the use of any such knowledge, information or data, or of the consequences thereof.
Contents
51.
Introduction

1.1
Work Package No.
5
1.2
Work Package Title
5
1.3
Work Package Leader
5
1.4
Work Package Partners
5
1.5
Reporting period
5
2.
Work Package Objectives
5
2.1
Task 5.1 – Verification and validation of interim results
6
2.2
Task 5.2 – The risk model
6
2.3
Task 5.3 – The through life cost model and risk/cost assessment methodology
6
2.4
Task 5.4 – Design for safety methodology
6
3.
Progress against plan
6
4.
Work Performed and Achievements made in last Period
7
4.1
Task 5.1 – Verification and validation of interim results
7
4.2
Task 5.2 – The risk model
7
4.3
Task 5.3 – The through life cost model and risk/cost assessment methodology
8
5.
participation from Partners
9
6.
Manpower consumption vs. budget
10
7.
corrective actions
10
8.
conclusion
11


1. Introduction

This document reports on the progress achieved in the Work Package during the 2nd year of the project

The Work Package is organised according to the following 4 Tasks:

	· Task 5.1
	Verification and validation of interim results

	· Task 5.2
	The risk model

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

	· Task 5.4
	Design for safety methodology


During the period tasks 5.1, 5.2  and 5.3  have been active

1.1 Work Package No.

Work Package 5

1.2 Work Package Title

Integration

1.3 Work Package Leader

BUREAU VERITAS

1.4 Work Package Partners

	Task
	Task leader
	Partner
	Partner
	Partner
	Subcontractors

	5.1
	BV
	DAP
	ABS
	FIN
	

	
	
	SSRC
	SIREHNA
	UNEW
	

	5.2
	BV
	UNEW
	DAP
	
	

	5.3
	UNEW
	SSRC
	
	
	

	5.4
	SSRC
	DAP
	UNEW
	
	


1.5 Reporting period

2002.07.01 – 2003.06.30

2. Work Package Objectives

The primary purpose of WP5 is to create a general-purpose methodology and guidelines for the safe and cost-effective design of HSC, by the integration of the activities carried out by WP1 to WP4.

 This purpose will be achieved by:

· verifying and validating the techniques developed in Work Package 1 to 4 against typical, real-life designs, current rules and regulations and techniques made available from other industrial sectors, to assure the applicability and quality of results;  

· providing an integration tool able to process all the results obtained in Work Packages 1 to 4  in complete risk/cost model representative of the entire system which can facilitate appropriate improvements in the initial design;

· providing a Design for Safety methodology.

2.1 Task 5.1 – Verification and validation of interim results

The objective of the task is to verify and validate the techniques during their development in Work Package 1 to 4 against typical, real-life designs, current rules and regulations and techniques made available from other industrial sectors to assure the applicability and quality of results.

2.2 Task 5.2 – The risk model

The objective of this task is to provide a risk-based integration of the achievements of Work Packages 1 to 4 in order:

· To develop a methodology for assessing the risk level of the HSC design and operation;

· To identify appropriate Safety Enhancement Features (SEFs);

· To provide the necessary input data for assessing the cost-benefit ratio of alternative high-speed craft designs (see task 5.3 for details).

The benefits of the task will be twofold. Firstly, the identification of a procedure/scheme for risk-based design verification and validation. Secondly, the definition of a generic safety model for HSC, able to integrate different SEFs and to organise the results for an efficient risk cost assessment.

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

The objectives of this Task are the following.

· To develop a general purpose integration methodology to apply life cycle costing to high speed craft, able to incorporate the effect of alternative SEFs;

· To assess the benefits of the SEFs, in terms of reduced losses of people, payload and vessels;

· To indicate those SEFs having the most favourable cost-benefit ratios for given operational conditions (i.e. capacities, speeds, routes, and weather).

2.4 Task 5.4 – Design for safety methodology

The aim of the Task is to create a ‘design for safety’ framework accommodating a methodological assessment of relationships between safety, cost, and design features. This objective is achieved by: 

· formalising a HSC design for safety methodology using the acquired information in Tasks 5.2 and Task 5.3 

· applying it in Work Package 6; 

· utilising the experience from the test case of Work Package 6 to verify, validate and refine the design for safety methodology.

3. Progress against plan

During the period the work has mostly progressed in accordance with the plan.

Deliverable D5.1.0 concerning the validation of main causes was issued.

For tasks 5.2 and 5.3, achievements can be related to presentations issued before and after Paris meeting, listing parameters and their format in an iterative procedure to be finalised after the WP1 to 4 models are finished. The milestones for the validation of models the Through Life Cost Model and the Integrated Risk Model has been postponed to the 2003/09/30 (At the PMC # 8 meeting (2003-05-22) the consortium decided that the Genova PMC meeting should be held in September following a hand-over workshop headed by WP5 at the same location. In case serious problems of technical or scheduling nature were detected, the PMC could be at the spot to take the necessary decisions).
4. Work Performed and Achievements made in last Period

4.1 Task 5.1 – Verification and validation of interim results

Participants: BV, DAP, ABS, FIN, SSRC, SIREHNA, UNEW.

During the first year of the project, the objectives were to validate the main causes for WP1 to WP4 topics. A set of deliverables had to be issued. Then the work had to go on with the validation of the WP1 to WP4 models.

A FMECA session was held in Newcastle in November 2001. All partners were present, hence experts from diverse backgrounds were represented.  The results, in co-ordination with historical data allowed validation of the interim results. 

The first deliverables from WP1 to WP4, concerning the confirmation of main causes of hazards, have been examined and agreed. The task is closed for the first deliverables and ongoing for the formulation of models.

The verification and validation of the procedures/models is in process. Indeed due to some inconsistency in the tasks’ schedule, the validation of the models was planned at the same time than the formulation of the models. So it was agreed that the completion of the task should be delayed until the end of September. The deadline for deliverable D5.1.2 is now 30th of September. 

4.2 Task 5.2 – The risk model

Participants: BV, UNEW, DAP

A benchmark has been established in order to find the most relevant software for the purpose of the project. Regarding decision making it was proposed to use DPL software due to its user friendliness and it universal Ms Excel interface which will allow an easy communication with other pieces of software of the Project. The decision making Software is intended to be a help to the designer to make a final choice between the various designs through a risk-cost optimisation. The core software of the risk model will be recognised FT/ET software. At this stage of the project and for practical reasons we use Fault Tree+ from Isograph, but the intention is that the Tool be not strongly linked with a particular commercial mark. 

The risk and cost models are bound by a list of parameters. The parameters are variables that impact the safety & cost level of the ship. A change in the parameter’s value causes a change to the safety characteristics and to the cost of the ship.

A preliminary list of parameters was drawn from the work-packages 1 to 4 deliverables and then discussed. The parameter list has been reviewed and updated. The list is now in circulation and partners have been invited to take ownership of the parameters. A review process is continuing to ensure the viability of the list. The list will be finalised when the risk models of work-packages 1 to 4 will be frozen. 

As we said, the logic of the risk model is based on the risk contribution tree methodology. For each basic event of the fault trees and event trees, a procedure will be established that allows the calculation, or estimation, of the probability of that event occurring, with reference to all parameters: Pr = ((P1.1, P1.2, P1.3, …Pn.m,). Thanks to the fault tree/ event tree software we will get the final risk level of the model. The introduction of confidence in probability calculation will allow an estimation of End Events reliability.

The Risk Model will be worked out based on the merging of the WP1 to 4 Individual Risk Models. A functional analysis of a HSC has been undertaken to serve as an umbrella under which all risk models will be integrated.

The review, validation and integration process for the individual risk models is in process, however there are still WP models outstanding.

The integrated risk model will be part of the design tool, which is with the “Design for safety methodology” the main outcome of the project. The framework of the design tool will be a Microsoft Excel interface, which will be used as a data management system and a combination of software algorithms and written procedures. These procedures are those developed by the work packages.

The deadline for deliverable D5.2.0 is now 30th of September. 

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

Participants: UNEW, SSRC

Following the workshops in Paris, Helsinki, and Nice we have continued to develop the concepts that have been put previously presented. The work has been done in three principle areas which are tool development, WP support, and dissemination of information.

Tool development – The framework for the cost model is now up and running in an excel spreadsheet form. At present we are developing user forms to aid the user friendliness. The work is going according to plan and we are just about to start incorporating the modules developed by WP 1-4.

WP Support – Throughout the second year of the project WP5 partners have provided support to the WP’s to enable them to develop cost algorithms that can be integrated with relative ease. This area was achieved through formal workshops as previously described and in an informal on request basis. 

Dissemination – In this period we have been keen to start disseminating what we have learnt to other areas with in the marine industry. With this in mind UNEW and BV published a paper at the International Marine Design Conference that was held in Athens in May of this year and have had a further paper accepted for the FAST conference that will be held in Naples in October. We feel that these papers have generated real interest in the industry about how risk and cost estimations can be included very quickly at the very early stages of design.

The deadline for deliverable D5.3.1 is now 30th of September. 

5.  participation from Partners

The input from participants is summarised in the following table with respect to the activities carried out within Task 5.1, 5.2 5.3 and 5.4.

	
	Task 5.1
	Task 5.2
	Task 5.3
	Task 5.4

	
	Verification and validation of interim results
	The risk model
	The through life cost model and risk/cost assessment methodology
	Design for Safety Methodology

	DAP
	(
	(
	
	(

	FIN
	(
	
	
	

	SIREHNA
	(
	
	
	

	BV
	(
	(
	
	

	ABS
	(
	
	
	

	UNEW
	(
	(
	(
	(

	SSRC
	(
	
	(
	(


6. Manpower consumption vs. budget
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Complete acc. 
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Complete acc. 

to task 
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Verification and 

validation of 

interim results

5.1

BV

11,0

7,5

7,5

68%

68%

DAP

2,0

2

2

100%

100%

SIREHNA

3,0

2

2

67%

67%

SSRC

1,0

0,7

0,7

70%

70%

ABS

1,0

0,8

0,8

80%

100%

FIN

1,0

0,5

0,5

50%

50%

UNEW

3,0

2,5

2,5

83%

83%

Report

5.1

Task 5.1 Total

5.1

22,0

16,0

16

73%

67%

The risk model

5.2

BV 

12,0

7,3

7,3

61%

61%

ABS

0,0

0,0

0,2

DAP

2,0

2,0

2,0

100%

100%

UNEW

10,0

6,5

6,5

65%

65%

Task 5.2 Total

5.2

24,0

15,8

16,0

67%

61%

The through life 

cost model and 

risk/cost 

assessment 

methodology

5.3

SSRC

1

0,0

0

0%

0%

UNEW

12

9,0

9

75%

75%

Task 5.3 Total

5.3

13

9,0

9

69%

69%

Design for 

safety 

methodology

5,4

SSRC

4

0

0

0%

0%

DAP

2

0

0

0%

0%

UNEW

6

0

0

0%

0%

Task 5,4 Total

5.4

12

0

0

0%

0%


7. corrective actions

None

8. conclusion 

The verification and validation of main causes of hazards for WP1 to 4 have been completed. The task is closed and a deliverable was produced. As for the validation of the WPs models, it has only begun at the end of June. Due to inconsistency in the planning, the completion of this task is now due to end of September 2003. The integration of the different risk models of WP1 to 4 is ongoing. The framework of the design tool has been produced and is still under improvement according to the WPs inputs.

The dissemination has started with a UNEW/BV common paper at IMDC 2003 Conference in Athens 5-8 May 2003 and will continue with a common paper at FAST 2003 Conference in Ischia  7-10 October 2003 .
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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

		Verification and validation of interim results		5.1

						BV		11.0		7.5		7.5		68%		68%

						DAP		2.0		2		2		100%		100%

						SIREHNA		3.0		2		2		67%		67%

						SSRC		1.0		0.7		0.7		70%		70%

						ABS		1.0		0.8		0.8		80%		100%

						FIN		1.0		0.5		0.5		50%		50%

						UNEW		3.0		2.5		2.5		83%		83%

		Report		5.1

		Task 5.1 Total		5.1				22.0		16.0		16		73%		67%

		The risk model		5.2

						BV		12.0		7.3		7.3		61%		61%

						ABS		0.0		0.0		0.2

						DAP		2.0		2.0		2.0		100%		100%

						UNEW		10.0		6.5		6.5		65%		65%

		Task 5.2 Total		5.2				24.0		15.8		16.0		67%		61%

		The through life cost model and risk/cost assessment methodology		5.3

						SSRC		1		0.0		0		0%		0%

						UNEW		12		9.0		9		75%		75%
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		Design for safety methodology		5.4
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