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	Data Gathering
In this study, the researcher will use component-based approach and system-based approaches to collect the data. The approaches will guide the research to a concrete determination of the quality and quantity of efficiency and effectiveness of fire detection and suppression systems. The approach differs as one uses actual fire accident data that occurred in the past while the other uses current and simulated accident data to determine the effectiveness of fire protection systems.
The component-based approach is a quantitative approach that will help the researcher to estimate the efficiency and effectiveness of fire detection and suppression system using data collected from the past accidents (Borges & Izquierdo, 2010). Data from actual fire accidents that occurred in the past will be used to infer a decision on the performance of fire protection systems. The advantage of this approach is that where data gaps arise, expert judgment can be used to provide the data that will fill the gap. The limitation of this approach is that the integrity of the data provided by expert judgment will depend on the personal bias and the expertise of the researcher.
System based approach involves obtaining data from a fire fighting operation in a current or past fire accident. A population of buildings is chosen by the researcher to determine the effectiveness of fire detection and suppression systems (Çelik et al, 2007).  Two methods of collecting data can be used in this approach; the Delphi technique or using surveys. In this study the researcher will use Delphi methodology since the data that will be used to determine the efficacy of fire detection systems will be from real accidents if this method is chosen. Delphi technique is a qualitative approach that will enable the researcher to interact with the components of fire detection and suppression systems that affect their performance (Hsu & Sandford, 2007). The data that will be obtained from system based approach will be compared with the data obtained using system based approach to determine the effectiveness of fire detection and suppression systems.
Data Collection Plan.
a) Study area.
The study area will be San Diego County in California State.
b) Sampling technique.
Data will be obtained from both commercial and residential buildings fire accidents. There will be three categories of commercial building which will be; offices, storage warehouses and industrial buildings. Selective sampling technique will be used by the researcher to enable identification of incidents that can lead to quantification of fire protection systems incidences.
c) Duration of the study and research instruments.
The study will be conducted in four months. Data will be collected from fire accident databases. 
Data presentation.
1. Component-based approach.
When using this approach, the researcher will determine how various fire detection components performed in a past accident. The results will include the name of the database where the data will be obtained from. The number of failures per year will be used as the unit of measuring the effectiveness. The total number of failures each component failed will be used to get the mean failure which will be used as the reliability measure. Various component of fire suppression system will be subjected to a similar process. The results of both detection and suppression components will be tabulated in the in a table as follows. 
	Detection/ Suppression Component
	Source of Data
	Unit
Failure/ year
	Total Number of Accident
	Number of Failures
	Mean Failure

	Component 1
	
	
	
	
	

	Component 2
	
	
	
	
	


Table 1. Fire detection and suppression components reliability using component-based approach.
2. System-based approach.
Data using this approach will be collected by evaluating a specific component of the detection or suppression system and how it led to occurrence of accident. The unit of measure of reliability of each system will be its demand (Watts, 2016). Factors such as maintenance data and equipment mishandling will be considered. The mean failure of each component will be assumed to be the reliability measure of the system. The data obtained will be tabulated as follows;
	Component
	Description
	Source of Data
	Total Number of Accidents
	Number of Failures
	Mean Failure
	Reliability Index

	
	
	
	
	
	
	


Table 2. Fire detection and suppression components reliability using system-based approach.
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