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Introduction

Work Package 1 addresses the basic performance characteristic of High Speed Crafts: that of being able to navigate safely at high speed, minimising the risk for collisions and grounding, while keeping costs at an acceptable level.

The key contributing factors affecting risks and costs are taken into consideration; namely, the human factor, the functionality of automation and control systems, the efficiency of mechanical systems, the manoeuvrability of the vessel under critical conditions. These aspects are analysed by taking due consideration of aspects such as the environmental conditions and the navigation conditions, e.g. restricted waters, shallow waters, and so on.

1. Description of Work Package Objectives

The principal objective is to develop a suitable risk/cost model of key factors affecting collision and grounding, which will be implemented in a risk based design methodology for high-speed crafts.

Following the confirmation of the key main causes, the specific objectives to be addressed are the development and implementation of risk/cost models for 

1. Human factors;

2. Mechanical and Automation system;

3. Manoeuvring capability.

2. Description of Methodology & Standards

The explicit use of human factors’ engineering, reliability and risk analysis techniques is done in connection with the ‘design for safety’ of the navigation control systems of the HSC, in which human errors, mechanical and automation errors and control systems’ performance will be explicitly considered and modelled.

As WP1 contributes to the creation of guidelines and the Project Tool for safe design of HSC, it is strictly interrelated with WPs 2, 3 and 4; the output of this WP will be incorporated into WP5.

3. Description of Task Structure

The Work Package is divided into three phases, each one corresponding to a task:

Task 1.1: “Confirmation of Main Causes”

Task 1.2: “Formulation of Models”

Task 1.3: “Implementation of Models”

4. Work Programme

4.1 Task 1.1

4.1.1 Task Objectives

The purpose of this Task is twofold:

1. Confirming what is foreseen at the proposal level in terms of factors (human factors, automation and control systems functionality, etc.) affecting the reference hazards (grounding and collision)

2. Better specifying and detailing what “attributes” should be considered within the models, for each affecting factor.

The work will take the form of a system level safety review, to be performed using as a reference the selected representative type of vessel (HSC).

This activity will focus on accidents, incidents and near misses and will benefit from information made available by some of the partners and by an extensive search over the Internet.

As far as human factors are concerned, the conceptual model SHEL (Edwards, 1987) will be used as a reference to investigate the potential contributing factors affecting human performances.

This task will benefit from the work already carry out in “FSA-HSC, Formal Safety Assessment for High Speed Craft” and in “FASS, Safety Assessment of High Speed Craft”.

4.1.2 Task Methodology & Work Distribution

4.1.2.1 Participants Responsibilities and Work

Task leader: DAP

	Partner
	Man-months (budget)

	DAP
	2

	DMI
	1


4.1.2.2 Criterion for Conclusion

Complete review of hazards related to ship controllability, and of the relevant affecting factors, initially assessed to be human factors; the automation and control systems functionality; the mechanical systems efficiency; the manoeuvring capability of the ship under critical conditions.

This review will provide detailed information that will support the modelling phase carried out in Sub-tasks 1.2.1, 1.2.2 and 1.2.3.

4.1.2.3 Distribution of work

The review activity will be carried out in one single Task.

4.1.3 Task Schedule

This Task will start on 1st of September 2001 and finish on 30th of November 2001.

4.1.4 Task Links & Constraints

This Task will provide input for the modelling phase carried out in Sub-tasks 1.2.1, 1.2.2 and 1.2.3.

4.1.5 Task Deliverables

Report 110:
Confirmation of Main Causes
 (issued by DAP)
Milestone date:
30th of November 2001
Review date:

31st of December 2001

4.2 Task 1.2

4.2.1 Task Objectives

This task will develop detailed models for the identified factors, namely:

1. Human Errors;

2. Mechanical and Automation Errors;

3. Manoeuvring Errors.

4.2.2 Task Methodology & Work Distribution

4.2.2.1 Participants Responsibilities and Work

The task is subdivided into three subtasks

Participants of subtask 1.2.1: DMI (Task Leader), BV, DAP

Participants of subtask 1.2.2: DAP (Task Leader), METTLE, CET

Participants of subtask 1.2.3: VBD, SIREHNA (Task Leader), NTUA

	Partner
	Man-months (budget)

	DMI
	5.2

	BV
	2

	DAP
	8

	VBD
	2.9

	SIREHNA
	5

	METTLE
	3.2

	NTUA
	2

	CET
	3


4.2.2.2 Criterion for Conclusion

Development of a sound set of error models that will be implemented into a sort of an ‘handbook’ for design purposes.

4.2.2.3 Distribution of work

This Task is further divided into the following three Sub-tasks:

Sub-task 1.2.1 - Human Error

The most common human errors with potential to result in serious accidents or incidents having serious cost implications will be firstly identified. Secondly, the causes of the above-identified human errors, by means of accident investigation reports and interviews with HSC Operators, will be analysed; this step will also include the definition of the costs of alternative solutions related to SCC ergonomics, and the associated training costs. Finally, a model for the comparison of costs and risks associated with different SCC design alternatives for high-speed crafts will be created.

Sub-task 1.2.2 - Mechanical & Automation Failure

Firstly, the safety-critical functions performed in an HSC will be identified and characterised. Secondly, an in depth analysis of the technological systems involved in the safety-critical functions (in terms of investment costs, maintenance costs, reliability costs, training costs for the operators) will be done. Finally, a model for the comparison of costs and risks associated with different design alternatives for the technological systems of high-speed crafts will be developed.

Sub-task 1.2.3 - Manoeuvring Errors

Following the definition of a model test programme and a computer simulation programme for the above three areas, a model for the comparison of costs and risks associated with the manoeuvrability of high speed crafts in restricted waters with those of conventional crafts will be developed.

4.2.3 Task Schedule

This Task will start on 1st of October 2001 and finish on 30th September 2002.

4.2.4 Task Links & Constraints

This Task will provide input for the implementation phase carried out in Tasks 1.3.

4.2.5 Task Deliverables

Because of the interconnection and complementarity of these tasks, the contribution to WP1 is documented in one single deliverable (report No. D120) instead of the three foreseen before (reports No. D121, D122 & D123)

Report 120:
Formulation of Models (issued by DAP)
Milestone date:
30th of September 2002
Review date:

31st of December 2002

4.3 Task 1.3

4.3.1 Task Objectives

The purpose of this task is that of combining the models formulated in the previous task, in order to be suitable for integration into the Project Tool.

4.3.2 Task Methodology & Work Distribution

4.3.2.1 Participants Responsibilities and Work

The task is subdivided into four subtasks

Participants of subtask 1.3.1: DMI (Task Leader), BV, DAP

Participants of subtask 1.3.2: DAP (Task Leader), METTLE, CET

Participants of subtask 1.3.3: VBD, SIREHNA (Task Leader)

Participants of subtask 1.3.4: DAP (Task Leader)

	Partner
	Man-months (budget)

	DMI
	6+1

	BV
	1

	DAP
	15

	VBD
	3-1

	SIREHNA
	5

	METTLE
	4.2

	CET
	3


4.3.2.2 Criterion for Conclusion

The implementation will take the form of a “handbook” like tool for design purposes, as well as of a computerised decision support system.

4.3.2.3 Distribution of work

The task is subdivided into four subtasks:

Sub-task 1.3.1 - Implementation of Model for Human Errors

Values for quantification purposes will be provided by using expert’s judgement. On the basis of scenarios defined in Task 1.2 it will be determined what types of human error are more meaningful to the tackled hazards (collision, grounding and striking) and what are the parameters needed to counteract them. Simulation runs will be used to assess probabilities according to parameters changes (e.g., route, fog, speed).

Sub-task 1.3.2 - Implementation of Model for Mechanical & Automation Failures

The same type of approach undertaken in subtask 1.3.1 will be followed (expert’s judgement based on pre-defined scenarios), but historical data will be considered instead of simulation runs for assessing the consequences of parameter changes in terms of risk and cost variation.

Sub-task 1.3.3 - Implementation of Model for Manoeuvring Errors

Simplified manoeuvrability models will be implemented to model the manoeuvring criteria identified in Task 1.2 (i.e., the advance and technical diameter for turning circles, distance travelled along the initial direction and transversely to the initial direction for initial turning ability test, crash stop distance). The adopted approach will consist in exploiting available data by means of a Response Surface Methodology. Since very few data concerning HSC manoeuvrability are available today, a database will be generated using the code DENmark of DMI.

Sub-task 1.3.4 - Implementation of Integrated Model for Controllability

This Sub-task will combine the contribution from the previous Sub-Tasks into a “handbook –tool” that will take the form of a basic decision support tool for design purposes.

4.3.3 Task Schedule

This Task will start on 1st of October 2002 and finish on 30th of June 2003.

4.3.4 Task Links & Constraints

This Task will provide input for the integration phase carried out in WP5.

4.3.5 Task Deliverables

Report/SW 131:
Implementation of Models for Human Error (issued by DMI)
Milestone date:
30tht of June 2003
Review date:

30th of September 2003

Report/SW 132:
Implementation of Models for M&A Errors (issued by DAP) 
Milestone date:
30tht of June 2003
Review date:

30th of September 2003

Report/SW 133:
Implementation of Models for Manoeuvring Error (issued by SIREHNA)
Milestone date:
30tht of June 2003
Review date:

30th of September 2003


Report/SW 134:
Implementation of Integrated Model for Controllability (issued by DAP) 
Milestone date:
30tht of June 2003
Review date:

30th of September 2003


