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Summary of Conceptual Approach

1.1 Theoretical Approach

The objective of Task 4.3 in S@S is primarily to develop a systematic approach, which enables the evaluation of risks and costs associated to Risk Control Options (RCOs) for the containment of fire onboard high speed craft.
Following the identification of the main means for containment of fire (Task 4.1) and the analysis of parameters related to fire containment (Task 4.2), the work performed in Task 4.3 has focused on the development and implementation of a model suitable for applications during the early design stages.

1.1.1 Main Assumption Risk Model

The risk model was developed through the following main steps:
1. Development of a simplified Event Tree taking into account both active and passive RCOs, and human factors elements; 

2. Quantification of the Event Tree gates. Data needed to perform this step have been retrieved from literature;

3. CFD simulations for parametric analyses of fire propagation according to different RCOs parameters configurations;

4. Analysis of the simulation outcome based on a original approach developed by D’Appolonia;

5. Evaluation of the consequences through the definition of class severity;

6. Identification of the level of risk for each design options.

For each fire scenario defined through the Event Tree Analyses and for each selected design alternatives, CFD simulations were performed by using the Fire Dynamics Simulator (FDS) model. 

Computational fluid dynamics (CFD) analyses have been carried out (reproducing the scenarios as depicted in the event tree analysis) for estimating the consequences of a fire event occurring on a HSC.

1.1.2 Main Assumption Risk Model

The cost model is developed evaluating the costs variations of RCOs (in terms of through life costs and maintenance costs) with respect to the different configuration of the design parameters. The cost of each parameter has been evaluated in terms of material, labour and maintenance costs in order to produce a model suitable for integration into WP5.

1.2 General Steps

In order to use the tool it’s necessary a personal computer with Microsoft® Windows Operating System; Microsoft® Excel 97 or above; minimum 486 processor; minimum 640Kb RAM; 12Mb of hard disk space (for installation).

1.3 Architecture of the Program

Two different Excel workbooks have been prepared for fire risk and cost model:

· FireRisk Tool_v2(111103).xls

· FireCostTool_v1(20031117).xls

The fire risk model comprises several worksheets but the user will have only to deal with the “Fire Risk Tool” worksheet; the others will be hidden and used to perform the calculations.

The fire cost model comprises only the “Cost Model-WP4” worksheet.

2. Installing the program

In order to install the tool the two Excel files have to be copied to the hard disk.

3. Entering Inputs

3.1 Risk Model

The worksheet “Fire Risk Tool” of the workbook “FireRiskTool_v3(111103).xls” is composed by two main parts: the upper part is related to the input’s data (see Figure 1) whilst the lower one is related to the output’s data (see Figure 2).
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Figure 1: Risk Model – Input Interface

The user has to provide data following the instruction in Sub-chapter 3.2 and then can evaluate the output represented by the severity table and the relative chart (Sub-chapter  5.1).
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Figure 2: Risk Model – Output Interface

3.2 Input of Risk Model

The input data are divided in three areas:

· the parameters (yellow area);

· the event tree gate (green area);

· the probability of fire ignition (orange area).

Each type of input is illustrated in the following.

Parameters

Two types of parameters have been identified, these are:
· material characteristics;

· sprinkler and detector systems’ characteristics.
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Figure 3: Input - Parameters

Materials

The first column contains the list of materials, while the second column contains the type of material chosen by the user.

To provide the data the user has to select, using the combo box in the second column, the type of material desired.  For example, for the material “Floor” the user can choose between  “Carpet” or “Sheet Metal”.  The complete list of the possible configurations is reported in Table 1.

	Materials
	Typology

	Seats
	Upholstery (Tign=280°C)

	
	Upholstery (Tign=450°C)

	Bulkhead panel and default structural materials
	Gypsum Board

	
	Marinite

	Secondary Panels
	Gypsum Board

	
	Vinyl Siding

	Floor
	Carpet

	
	Sheet metal

	Ceiling Panel
	Gypsum Board

	
	Combustible ceiling Tile

	
	Non-Combustible ceiling Tile


Table 1: Materials and Related Typology

By selecting the type of the material, the characteristics of the selected material appear in a message box, that must be close by pressing the OK button (Figure 4).
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Figure 4: Information Relative to the Material’s Characteristics

Sprinkler/Detector System Characteristics

In the first column the characteristics of the sprinklers and detectors are listed; in the second column the user has to provide input data and, finally, the third column contains the default value relative to each parameter.

For the parameter “Number of Sprinklers/Detectors”, the user can choose (using the combo box in the second column) between the value “Minimal” or “Optimal”.

For the parameters “Sprinkler quality” and “Detector quality” the user has to provide (in the second column) the value for the reliability of the system.

Event Tree Gate

The green area relative to the Event Tree Gate is composed by three columns: the first one lists the events, the second has to be used by designers for inputting data and the third contains the default value for the event.
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Figure 5: Input – Event Tree Gate

The user has to insert, in the second column, the value of probability of the occurrence relative to the event.

Probability of Fire Ignition

In the orange area, the user has to choose (using the combo box in the second column) the location inside the HSC involved in the fire. By changing the location, the probability of the fire ignition (third column) is automatically updated.
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Figure 6: Input – Probability of Fire Ignition

Table 2 presents the probability that a fire event occurs for three different location of an HSC.

	Fire in Public spaces
	0,0001680600

	Fire in Engine Room
	0,0018074000

	Fire in Car Deck
	0,0000344000


Table 2: Probability of Fire Ignition (event/year)

3.3 Cost Model

The worksheet “Cost Model-WP4” of the workbook “FireCostTool_v1(20031117).xls” is composed of several columns as shown in Figure 7.
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Figure 7: Cost Model –Interface

The columns Parameter and Description contain the information about the materials typically used on board of the HSC. The parameters are the same of those used in the Risk Model.

The columns Quantity, Unit, Material Unit Cost, Labour Cost (%) and Maintenance Cost (%) contain input data (see sub-Chapter 3.4), while the remaining columns (Material Cost, Labour Cost, Maintenance Cost and Total Cost) are output data calculated automatically by the tool (see sub-Chapter 5.2).

3.4 Input of Cost Model

Quantity

In the column Quantity the user has to insert the quantity of component present on the High Speed Craft.

Unit

In the column Unit the user has to provide the measurement’s unit of the component.  To insert the data, the user has to use the combo box provided, which presents the possible values (kg, m2, m3).

Material Unit Cost

In the column Material Unit Cost (€/unit) the user has to provide the cost of each unit of the material (in Euro).  The tool automatically calculates the total cost (column Material Cost) associated to the material.

Labour Cost (%)

In the column Labour Cost (%) the user has to provide the percentage that represents the weight of the labour cost over the total cost.  The percentage must be chosen through the combo box provided and the value must be from 0 to 100.  Automatically the tool calculates the labour cost (column Labour Cost €) associated to the component.

Maintenance Cost (%)

In the column Maintenance Cost (%) the user has to provide the percentage that represents the weight of the maintenance cost over the total cost.  The percentage must be chosen through the combo box provided and the value must be from 0 to 100.  Automatically the tool calculates the maintenance cost (column Maintenance Cost €) associated to the component.

4. Running the program

4.1 Risk Model

In order to run the risk model, the user has to open the file named “FireRiskTool_v2(111103).xls”.

Then the user has to insert the input following the instruction in the sub-Chapter 3.2 and the tool automatically calculates the output consisting in the frequency of the occurrence related each severity class. (see sub-Chapter 5.1).

4.2 Cost Model

In order to run the cost model, the user has to open the file named “FireCostTool_v1(20031117).xls”.

The user has to provide the input data (see sub-Chapter 3.4) and the tool automatically calculates each single cost and the resulting total cost (see sub-Chapter 5.2).

5. Understanding the outputs

5.1 Risk Model

Frequency

The frequency of occurrence for each class of severity is calculated each time the user provides input data.  The frequency (events for year) is reported in a table (Figure 8) under the section “output”.
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Figure 8: Output - Frequency

Chart

The output is also graphically represented through a chart (see Figure 9). 
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Figure 9: Output - Chart

5.2 Cost Model

Depending on the input data the tool provided, for each component, the Material Cost, the Labour Cost and the Maintenance Cost which determinate the Total Cost of the component.  The sum of the total costs of the components determinates the global cost.

6. Troubleshooting

Nothing to remark.  
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