
DISCOVERY l CASE STUDY 

© 2022 Discovery Scientific Society. All Rights Reserved. ISSN 2278–5469  EISSN 2278–5450 l OPEN ACCESS 

P
ag

e8
3

9
 

 

Fault Tree Analysis for 

Mitigation of Equipment Failure 

during Covid-19 in Nigeria: A 

Case Study 
 

IGBERE, Ndukam Billy1, Ukpaka CP2, Nkoi B3 

 

 

 

ABSTRACT 

Accidental events in manufacturing industries can be caused by several factors, 

including poor risk management that leads to damage to assets, high 

maintenance cost, environmental damage, reduced production output, facilities 

and injuries. This research seeks to assess the implementation of Fault Tree 

Analysis for Mitigation of Equipment Failure in Nigeria. The various risk 

management techniques applied in Nigeria Liquefied Natural Gas (NLNG) 

Company at the event of the pandemic (Covid-19). The fault tree analysis (FTA) 

risk management technique as well as the extent to which it is implemented 

during the Pandemic and the challenges militating against the implementation of 

fault tree analysis (FTA) risk management technique in NLNG Company against 

the event of the pandemic transmission was assessed.  Measures to mitigate the 

challenges faced by NLNG Company in effective implementation of FTA risk 

management technique against the events of the Pandemic transmission were 

provided. Descriptive survey and quantitative research method were employed 

to analyze the data of the responses generated from the structured questionnaires 

completed by employees in NLNG Company in Rivers State. Broad based for 

identification of various risk management techniques applied in NLNG Company 

against the event of corona virus transmission revealed about 57 percent of 

respondents believe the what-if method is the most reliable method of identifying 

risk in NLNG, while 39 percent believe Hazop is the most reliable method 

because it is a more detailed review technique used by the chemical and gas 

industries, and about 35 percent and 27 percent believe risk is identified through 

safety and other visualization. The result from the study for assessing the extent, 

to which fault tree analysis (FTA) risk management technique is implemented in 

NLNG Company against the event of corona virus transmission, revealed that 

RCA is often used and easy to use methods for more complete risk analysis, 

according to 80 percent to 100 percent of those polled. The next easiest and most 

commonly used tool is WHATIF analysis, which has been shown to have a 60 

percent to 80 percent score test, followed by HAZOP, and FMEA, FMECA, FTA, 

and FISHBONE, which scored low on the aspect of "ease of use" tool in the NLNG 

Company based on the results of the survey collected. In the study, ten challenges 

militating against the implementation of fault tree analysis (FTA) risk 

management technique in NLNG Company against the event of corona virus 
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transmission were investigated. Lack of expertise in techniques in oil and gas industry achieved the highest RII mean index (4.08). 

Lack of familiarity with techniques and nonexistence or not followed management of change procedures accounting for RII mean 

index of 4.02 is the second most important barrier, followed by lack of information and knowledge, flawed communication and 

reporting systems and lack of joint risk management mechanisms by parties representing mean index of 3.94 and 3.88 respectively. 

The result shows that experts still don’t have adequate information in FTA risk management and techniques then training are 

necessary for FTA risk managing implementation. Conclusion and recommendation were made that, since those experts still don’t 

have adequate information in FTA risk management technique then training and education of contractors and employees in oil and 

gas companies on using FTA risk management technique can be a useful way and best practice to improve the productivity of the 

industry. 

 

Key words: Fault tree, analysis, mitigation, equipment, failure, Nigeria: 

 

 

1. INTRODUCTION 

Fault-Tree (FT) can be introduced to handle unpleasant consequence of event [1-2]. As the Top-Event, the most serious result (such 

as hazardous discharge, explosion, infection, pollution, and so on) is chosen. This method can link hardware faults to human errors 

as well component failure, is used to start the event-tree. An increase in temperature/pressure, the release of a hazardous material, 

or a combination of these events could serve as initiating events, manual contact, or air borne droplets [3-4]. The possibility of 

airborne transmission of Corona virus was recently announced by the WHO and is expected to be responsible for the acceleration of 

the epidemic worldwide [5-6]. The search for causes is pushed to reach the root cause (RCA). This method is at the origin of the 

design and strategic implementation of Prevention barriers. When it comes to analysing the effects of a failure or unfavourable 

incident, ET is invaluable. The event's repercussions are traced through a succession of different paths, each with its own 

probability of occurrence, allowing the likelihood of many possible outcomes to be determined [7].  

Protective and/or preventative measures, which are parts of risk control, must be undertaken to monitor, combat, and manage 

the danger of epidemic. Implementing strategies to prevent Covid-19 pathology from happening minimizes the chance of 

contamination [8]. In terms of protection, it lessens the severity by minimizing the potential impact of a biological hazard in the 

event of proliferation. Human, organizational (procedures, training, communication), or technology risk reduction or control 

measures are all possible [9]. The actions must be conducted at the correct time, in the right place, and with the proper rigor and 

response time. The Global risk security GHS Index identifies serious flaws in Nigeria’s oil and gas production industries policies 

and other factors that have militated the firms against adopting health risk analytical and prevention technique such as fault tree 

analysis. 

In this research, the various risk management techniques applied in the operations of Nigeria Liquefied Natural Gas (NLNG) 

Company against the event of corona virus transmission were identified and the level at which the gas firm incorporate fault tree 

analysis (FTA) risk management technique in their strategic prevention plan was evaluated [10-13]. The challenges the firm faces in 

the implementation of the fault tree analysis (FTA) risk management were also identified. This study described some of the main 

challenges fault tree analysis method of preventing the risk of Corona virus infection targeted at enhancing the decision-making 

process in the gas business [14-16].  

The current world financial crisis, along with the fierce competition among companies to obtain business, is prompting 

organizations to look for solutions to lower the costs of accidents and health incidents on their equipment and human resources [17-

18]. Reduced expenditures on equipment failures is a popular way to cut operating costs, loss of human life and environmental 

catastrophe caused due to mismanagement of risk and inabilities to detect, prevent, and respond to health hazards [19-20].  

Hazards can be categorised, which can help identify and prioritize their elimination. Marginal, critical, and catastrophic hazards 

are the four types of hazards. In the case of minor dangers, the damage will not be severe enough to cause system failure or injury 

to service employees. System failures that result in personal injury or material damage are known as critical hazards. This is the 

result of an unacceptable threat that necessitates prompt response. As a result of the catastrophic danger, the system is severely 

harmed, and people are killed or injured [22]. Technical, human factors (human errors), and environmental risks can all be classified 

as threats depending on the source of the danger.  Aside from the usual technical risks posed by machines, equipment, and 

instruments, the human aspect is frequently involved.  

The aim of this study is the use of Fault Tree Analysis for Mitigation of Equipment Failure as it relate to Corona Virus 

Monitoring and Control strategy in Nigeria Liquefied Natural Gas (NLNG) Company.  
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2. MATERIALS AND METHODS 

Materials 

Primary data was obtained via structured questionnaires, and secondary data was generated using extant literatures on assessing 

the implementation of Fault Tree Analysis for Mitigation of Equipment Failure as it relate to Corona Virus Monitoring and Control 

strategy in Nigeria Liquefied Natural Gas (NLNG) Company.  

For quantitative and qualitative analysis, the necessary data were gathered through a survey questionnaire and interviews. The 

content validity was utilized in this study to determine whether the structured questionnaire was valid for the study, and it was 

done with the help of workers and stakeholders in the Nigerian LNG business who are considered experts in the field. Due to the 

high literacy rates of the target demographic, the questionnaire was self-administered. Drop off, pick up later was the method used 

to administer the study instrument. The quantitative and qualitative data collected using questionnaires and interviews were 

analyzed using the SPSS statistical software which also constituted part of the materials used for this research work.  

 

Research Questions 

i. What are the various risk management techniques applied in NLNG Company against the event of corona virus 

transmission? 

ii. What is the level at which NLNG industry implement fault tree analysis (FTA) risk management technique in their 

strategic plan against the event of corona virus transmission? 

iii. What are the challenges faced by NLNG industry in the implementation of fault tree analysis (FTA) risk management 

technique against the event of corona virus transmission? 

 

Research Approach 

A convergent parallel mixed method with the relevant replies from structured survey questionnaires and interviews with 

employees of the Nigeria Liquefied Natural Gas (NLNG) Company in Rivers State were analyzed using a statistical approach. 

Quantitative research methods were used to acquire primary data due to the breadth of the study and the nature of the research 

aims. In order to use a quantitative research approach, in this case surveys, the research was conceptualized using qualitative 

research methodologies and interviews to get a picture of what needed to be examined. As a result, an exhaustive literature review 

was conducted first. On fault tree analysis (FTA) risk management technique and sources of the reviewed literatures and other 

relevant information. Indeed, theses were all used in the research.  

The secondary data was derived from secondary sources through a systematic review of literature. Electronic searches of the 

following databases including; Scopus, Elsevier, Science direct and Google Scholar, was also conducted. The review provided 

information to the members of the conceptual framework that was used to create the research instrument for data collecting and 

analysis. A total of 55 people took part in the quantitative poll, including the company's senior executive, supervisors and 

stakeholders with relevant knowledge on fault tree analysis (FTA) risk management technique in In Rivers State, there is a company 

called Nigeria Liquefied Natural Gas (NLNG). 

The respondents in the poll were carefully chosen based on predetermined criteria, and the nature of the respondents was 

underlined. 

 

Research Methodology 

For this study, a convergent parallel mixed method technique was used, which included both quantitative and qualitative 

methodologies in a single inquiry. 

 

Research Design 

Research aimed to examine, report, and give meaning to data on risk mitigation approaches of Nigerian oil and gas activity, which 

was the study's goal. This study used a convergent parallel mixed method technique, in which both quantitative and qualitative 

approaches were used in a single investigation. While data was only collected once, the goal was primarily for triangulation (cross-

sectional). The study used a contemporaneous triangulation design, in which data was collected and analyzed at the same time, and 

the results were compared. Quantitative data was collected and analyzed using a survey questionnaire and descriptive statistics, 

whereas qualitative data was obtained and analyzed using semi-structured in-depth interviews and thematic analysis. 
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Study Area 

The oil and gas business in Nigeria was chosen for this study because of its conventional nature of activities, both offshore and 

onshore, which are characterized by hazards of varied magnitudes. The research was conducted in the NLNG Company, Rivers 

State, Nigeria was chosen due to the fact that Rivers State hosts approximately 49 percent of Nigeria's oil and gas activities. 

 

Research Characteristics 

The participants in this study were staffs and management of NLNG Company. These target populations have requisite knowledge 

concerning risk management in oil and gas projects. 55 questionnaires were disseminated to the organisations and randomly 

administered to the stakeholders, face-to-face, at the refinery facility.  

 

Data Collection  

The study included both primary and secondary data, which was gathered via a structured questionnaire and semi-structured 

interviews to elicit specific responses for qualitative and quantitative analysis, respectively. Secondary data was gathered from 

public (books, journals) and unpublished (periodicals, conference proceedings, policies and guidelines relevant to risk management 

in oil and gas projects) sources. A total of 55 people took part in the quantitative survey, including employees (managers and 

supervisors) and stakeholders with relevant knowledge on risk management in NLNG Company in Rivers State. The responders 

were carefully chosen based on predetermined criteria and the nature of respondents sampled in the survey was highlighted. 

 

Validity of Data 

All data reported in this study is real, as evidenced by the nature of face-to-face pre-interviews and respondents' opinions expressed 

in preliminary pre-testing among a purposeful sample of organizations not necessarily included in the survey. 

  

Data Collection Source  

The instrument used in this study was a structured survey questionnaire, which was designed to assess the company with respect 

to the research questions. From the sample frame, 55 staff of NLNG Company in Rivers State, Nigeria was chosen. Different forms 

of sampling approaches may be acceptable for research purposes; however, for the purposes of this study, a simple random method 

was used from the study population of NLNG Company employees. Published materials (books and journals) and unpublished 

reports, such as magazines, conference proceedings, policies and guidelines linked to risk management in oil and gas projects, were 

used as secondary sources of data for this study. 

 

Data Analysis  

The scope of this research was limited to an NLNG industry in Port Harcourt, with the goal of determining risk management 

difficulties at oil and gas sites. In this project the relevant statistical method was employed to analyze the responses that were 

generated from structured survey questionnaires and semi structured interviews with managers and employees in NLNG in Rivers 

State. A total of 32 questions were included in the survey. 

On a Likert scale, the variables were ranked. A five-point Likert scale was employed, with 1 indicating severe 

disagreement/never used, 2 indicating disagreement/rarely used, 3 indicating neutral/used in some projects, 4 indicating 

agreement/used in most projects, and 5 indicating strong agreement/used in all projects.  

To address the first and second objectives in the analysis, the spearman’s rank correlation analysis was used to identify the 

various risk management techniques applied in NLNG Company against the event of corona virus transmission and to assess the 

extent to which fault tree analysis (FTA) risk management technique is implemented in NLNG Company against the event of 

corona virus transmission, while the Relative Importance Index (RII) method was also used to access  the factors challenging the 

implementation of fault tree analysis (FTA) risk management technique in NLNG Company against the event of corona virus 

transmission in a bid to address the third objective. Measures to mitigate the identified challenges faced by NLNG Company in 

effective implementation of FTA risk management technique against the events of corona virus transmission were proffered to 

improve the operation of the industry. 

 

i. Spearman’s Rank Correlation  

The spearman's rank correlation analysis, often known as the spearman's R test, is a statistical method for determining the strength 

of correlations between variables. The spearman’s rank correlation analysis was used to identify the various risk management 

techniques applied in NLNG Company against the event of corona virus transmission and to assess the extent to which fault tree 
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analysis (FTA) risk management technique is implemented in NLNG Company against the event of corona virus transmission, to 

address the first and second objectives of this study. 

 

ii. Relative Importance Index (RII) 

The Relative Importance Index (RII) method was also used to access the factors challenging the implementation of fault tree 

analysis (FTA) risk management technique in NLNG Company against the event of corona virus transmission in a bid to address 

the third objective. The RII is the ratio of the "summation of the weight value" (SWV) of the response ratings and the total number of 

people who voted in all of the polls. The closer the RII is to 5, the more important the grouped components are. The SWV is 

calculated by multiplying the product of the value assigned to each rating by the number of respondents, which is: 

 

SWV = Σ xi yi         (1) 

 

and   

 

ix

SWV
RII


          (2) 

 

Where, xi = number of responses to rating ij, and yi          

 =  the value of rating i (i = 1 to 5). 

 

iii. T-test  

The significance of the partial slope parameters of the independent variables was determined using standard relevant t-tests. The t-

test is a statistical hypothesis test that determines whether or not statistics have a normal distribution when the null hypothesis is 

true. When determining whether the population mean is equal to a given value, the null hypothesis is tested μ0, the test is applied 

and it is given by:  

 

n
s

x
t 0





       (3) 

 

Where,  



x   = sample mean value of the data, s = standard deviation of the sample data and n = sample size 

The arithmetic mean of the values is given by: 

Arithmetic mean (



x ) = 
n

x
n

i i 1
     (4) 

 

Where,  n = number of values and  

n

i ix
1

= Sum of the individual values 

 

And the standard deviation of the values is given by: 

Standard deviation (s) = 1

2















n

xx

      (5) 

Where,  x = individual value and 



x  =  mean value 

 

iv. Cronbach Alpha Reliability Coefficient  

Cronbach alpha reliability coefficient was used to analyze the draw's dependability. 
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For single administration, the Cronbach alpha, often known as the reliability coefficient alpha, is the most popular test score 

reliability coefficient. It is a measure of consistency, or how closely a group of elements are related to one another. It is regarded as a 

scale dependability indicator. Cronbach's alpha reliability coefficient is calculated as follows:   

2

2

X

ij

T

k




          (6) 

Where,  ρT = Cronbach alpha or reliability coefficient alpha, k = number of items, σij = covariance between Xi and Xj and σx = 

item variances and inter-item covariance’s is presented in Table 1a. 

 

Table 1a: Acceptable ranges for Cronbach Alpha [23] 

8 Internal Consistency 

α ≥ 0.9 Excellent 

0.9 ≥ α ≥ 0.8 Good  

0.8 ≥ α ≥ 0.7 Acceptable 

0.7 ≥ α ≥ 0.6 Questionable 

0.6 ≥ α ≥ 0.5 Poor 

0.5 > α  Unacceptable 

 

In this study, the data and results from the responses that were generated from structured survey questionnaires and semi 

structured interviews with managers and employees in NLNG Company in Rivers State on risk management techniques 

implemented in their industrial operations were analyzed using the Statistical Package for Social Science (SPSS) package and 

presented categorically are presented in this research. 

 

3. RESULTS AND DISCUSSION 

The analysis of retrieved data and discussion of findings from the selected managers and employees in NLNG Company in Rivers 

State was covered in this chapter. The survey was conducted to assess the implementation of Fault Tree Analysis for Mitigation of 

Equipment Failure as it relate to Corona Virus Monitoring and Control strategy in Nigeria Liquefied Natural Gas (NLNG) 

Company. The findings were presented using descriptive statistics such as percentages, frequencies, mean, standard deviation, 

charts, tables, and graphs. A total of 55 questions were created with the help of sources such as Scopus, Web of Science, and Google 

Scholar, visits to distribution depots and filling stations and from interviews with the industry stakeholders, were disseminated and 

51 completely filled and returned. Presenting a response rate of 92.7%, therefore, the data available was satisfactory for the study. 

 

Socio-Demographic Profile and General Information of Respondents 

The overall statistics considered during the study was the gender of the respondent, age, marital status, educational background, 

and years of work experience, job category and department/position of respondents in the organization. 

 

Gender Distribution of Respondents 

Table 1 shows that 72.5% of respondents were male while 27.59% of respondent indicated they were female. The data presented a 

response rate of 92.7%; therefore, the data available was satisfactory for the study. 

 

Table 1: Gender Distribution of Respondents  

Gender Frequency  Percentage Cumulative Percentage 

Male 37 72.5 72.5 

Female 14 27.5 100.0 

Total 51 100.0  

 

The respondents were questioned about their gender. The outcome as shown in Figure 1 reveals that 72.5% of respondents were 

male while 27.59% of respondent indicated they were female. The data presented a response rate of 92.7%; therefore, the data 

available was satisfactory for the study. 
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Figure 1:  Gender Distribution of Respondents 

 

Age Distribution of Respondents in the Organizations 

Table 2 shows that 9.8% of respondents are under the age of 25, 25.5 percent are between the ages of 26 and 35, 35.3 percent are 

between the ages of 36 and 45, and 9.8% are between the ages of 46 and 50 29.4% indicated that they were 46years old and above. 

The results indicated that 90.2% of the respondents are above 25 years old. 

 

Table 2: Age Distribution of Respondents in the Organizations 

Age Frequency  Percentage Cumulative Percentage 

Less than 25 5 9.8 9.8 

26 – 35 years 13 25.5 35.3 

36 – 45 years 18 35.3 70.6 

46 years & above 15 29.4 100.0 

Total 51 100  

 

The respondents were questioned about their ages. The outcome as shown in Figure 4.2 reveals that 9.8% of the respondents 

indicated that they were less than 25 years old, 25.5% 35.3 percent of respondents said they were between the ages of 26 and 35, and 

35.3 percent said they were between the ages of 26 and 35 between 36-45 years old and 29.4% indicated that they were 46years old 

and above. The results indicated that 90.2% of the respondents are above 25 years old. 
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Figure 2:  Age Distribution of Respondents 

 

Marital Status of Respondents in the Organizations 

Table 3 shows that 78.4% of the respondent indicated that they are married while 21.6% of the respondent indicated that they are 

not married. The data presented a response rate of 92.7%; therefore, the data available was satisfactory for the study. 

 

 
Figure 3:  Marital Status of Respondents 

 

Table 3: Marital Status of Respondents in the Organizations 

Marital Status Frequency  Percentage Cumulative Percentage 

Married 40 78.4 78.4 

Not Married 11 21.6 100.0 

Total 51 100.0  
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The respondents were questioned about their marital status. The outcome as shown in Figure 3 reveals that 78.4% of the 

respondent indicated that they are married while 21.6% of the respondent indicated that they are not married. The data presented a 

response rate of 92.7%; therefore, the data available was satisfactory for the study 

 

Educational Background of Respondents  

Table 4 shows that 5.9% of 13.7 percent of respondents said their education background was primary schooling, and 13.7 percent 

said their education background was O' Level, 23.5% of the respondent indicated that they have a Diploma (OND/HND), 33.4% of 

the respondent indicated that they have a Bachelor’s Degree, 15.7% of the respondent indicated that they have a Master’s Degree 

and 7.8% of the respondent indicated that they have a PhD. 

 

Table 4: Educational Background of Respondents 

Educational Background Frequency  Percentage Cumulative 

Percentage 

Primary Education 3 5.9 5.9 

SSCE (O’ Level) 7 13.7 19.6 

OND/HND 12 23.5 43.1 

Bachelor’s Degree 17 33.4 76.5 

Master’s Degree 8 15.7 92.2 

PhD 4 7.8 100.0 

Total 51 100.0  

 

The respondents were questioned about their educational background. The outcome as shown in Figure 4 reveals that 5.9% of 

the respondent indicated that their education background is primary education, 13.7% of the respondent indicated that their 

education background is O’ Level, 23.5% of the respondent indicated that they have a Diploma (OND/HND), 33.4% of the 

respondent indicated that they have a Bachelor’s Degree, 15.7% of the respondent indicated that they have a Master’s Degree and 

7.8% of the respondent indicated that they have a PhD. 

 

 
Figure 4: Educational Background of Respondents 
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Respondents’ Years of Working Experience  

Table 5 show that 5.9% of the respondents indicated that their years of working experience is less than 3 years, 16.7% of the 

respondents indicated that their years of working experience is between 3 – 6 years, 44.1% of the respondents indicated that their 

years of working experience is between 7 – 10 years and 33.3% of the respondents indicated that their years of working experience 

is 11 years and above. 

 

Table 5: Respondents’ Years of Working Experience  

Years of Working Experience Frequency  Percentage 
Cumulative 

Percentage 

Less than 3 years 6 11.7 11.7 

3 – 6 years 13 25.5 37.2 

7 – 10 years 17 33.4 70.6 

11 years or more 15 29.4 100.0 

Total 51 100.0  

 

The respondents were questioned about their years of working experience. The outcome as shown in Figure 5 reveals that 3.7% 

of the respondents indicated that 5.9% of the respondents indicated that their years of working experience is less than 3 years, 16.7% 

of the respondents indicated that their years of working experience is between 3 – 6 years, 44.1% of the respondents indicated that 

their years of working experience is between 7 – 10 years and 33.3% of the respondents indicated that their years of working 

experience is 11 years and above. 

 

 
Figure 5:  Respondents’ Years of Working Experience 

 

Respondents’ Department in Group/Organization 

Table 6 show that 25.55% of the respondents indicated that they were in the safety department, 7.8% of the respondents indicated 

that they were in the security department, 13.7% of the respondents indicated that they were in maintenance department, 9.8% of 

the respondents indicated that they were in the operations & sales department, 5.9% of the respondents indicated that they were in 

the information  & communication technology department, 21.6% of the respondents indicated that they were in the senior 

management department and 15.7% of the respondents indicated that they were in the executive officers department. 
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Table 6: Respondents’ Department in Group/Organization 

Department Frequency  Percentage 
Cumulative 

Percentage 

Safety 13 25.5 25.5 

Security 4 7.8 33.3 

Maintenance 7 13.7 47.0 

Operations and Sales 5 9.8 56.8 

Information Technology 3 5.9 62.7 

Senior Management 11 21.6 84.3 

Executive officers 8 15.7 100.0 

Total  51 100.0  

 

The respondents were questioned about their department in their respective group/organizations. The outcome as shown in 

Figure 4.6 reveals that 25.55% of the respondents indicated that they were in the safety department, 7.8% of the respondents 

indicated that they were in the security department, 13.7% of the respondents indicated that they were in maintenance department, 

9.8% of the respondents indicated that they were in the operations & sales department, 5.9% of the respondents indicated that they 

were in the information  & communication technology department, 21.6% of the respondents indicated that they were in the senior 

management department and 15.7% of the respondents indicated that they were in the executive officers department. 

 

 
Figure 6:  Respondents’ Department in Organization 

 

Identification of the Various Risk Management Techniques applied in NLNG Company against the Event of Corona Virus 

Transmission 

Data bordering on the first objective of this study which was to identify the various risk management techniques applied in NLNG 

Company against the event of corona virus transmission was assessed. Risk identification is a constant event in risk management 

that identifies unfavorable influences on the workforce that impair efficiency or performance. Risk assessment can also be used to 

identify potentially hazardous workplace circumstances (internal and external). In the event of corona virus transmission, Figure 7 

depicts the graph of multiple risk identification strategies used by NLNG Company.  
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Figure 7: Risk Identification Techniques applied in NLNG Company against the Event of Corona Virus Transmission 

 

In addition, the in risk management, risk analysis techniques are used to aid in the control of recognized risks in an 

organization. These tools can assist an organization in recognizing, assessing, reducing, or eliminating risk so that it does not have 

as large of an impact on the facility. As shown in Figure 8, root cause analysis (RCA) had a larger percentage of responses that were 

based on the questionnaire responses. RCA was seen as the most important instrument for risk analysis in the gas company; 

however, further comparisons need to be studied in other supporting study based on this result; however, this survey's result 

revealed that RCA is the most important tool employed in the NLNG Company. 

 

 
Figure 8:  Risk Analysis Tools applied in NLNG Company against the Event of  Corona Virus Transmission 
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Assessment of the Extent to which Fault Tree Analysis (FTA) Risk Management Technique is Applied in NLNG Company 

against the event of Corona Virus Transmission 

Based on the second objective of this study being to assess the extent to which fault tree analysis (FTA) risk management technique 

is implemented in NLNG Company against the event of corona virus transmission, the respondents were requested about the 

significance degree to which fault tree analysis (FTA) risk management technique is implemented in NLNG Company against the 

event of corona virus transmission and the results are represented with two combined chart in Figure 9. 

 

 
Figure 9: Extent at which Fault Tree Analysis (FTA) Risk Management Tools applied in NLNG Company against the Event of 

Corona Virus Transmission 

 

Figure 9 reveals that about 80% to 100% of respondents rated RCA as frequently used and simple to use methods for more 

extensive risk analysis. The next most simple and widely used tool is WHATIF analysis, which has been shown to have a 60 percent 

to 80 percent score test, followed by HAZOP, and FMEA, FMECA, FTA, and FISHBONE, which scored low on the aspect of "ease of 

use" tool in the NLNG Company based on the results of the survey collected. 

 

Challenges militating against the Implementation of Fault Tree Analysis (FTA) Risk Management Technique in NLNG 

Company against the event of Corona Virus Transmission 

For the purpose of third objective of this study which was to assess the challenges militating against the implementation of fault 

tree analysis (FTA) risk management technique in NLNG Company against the event of corona virus transmission, the importance 

of pre-identified impediments to FTA risk management implementation in the Nigerian gas industry was asked of the respondents. 

First and foremost, mean index analysis was used to assess the summary results from the questionnaire survey in this section in 

order to determine the most significant barrier impeding the adoption of fault tree analysis (FTA) risk management technique in 

NLNG Company against the event of corona virus transmission.  

Table 7 shows the responses of the respondents for each barrier as a mean index and frequency. Ten impediments have been 

identified, as shown in the table. According to the evaluations based on the mean index, Top management's lack of attention to 

safety, Different risk control measures are recognized differently, and hazard analysis and design for safety are poor. Lack of 

information and knowledge  and flawed communication and reporting systems, a lack of technical skills, Lack of acquaintance with 

methodologies and the absence of or failure to follow change management processes, and Lack of joint risk management 

mechanisms by parties had their relative importance index (RII) mean index values between 3.5 and 4.5. However, four other 

barriers namely Low profit margin and insufficient learning from previous events, not cost-effective, and a mix-up between 

occupational and system safety 
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Lack of time and weaknesses in the organization's safety culture, as well as rivalry among minor oil and gas projects and the 

notion that process incidences/accidents are unlikely, have RII mean indexes between 2.5 and 3.5, indicating that these barriers are 

of moderate importance. 

The RII mean index for lack of knowledge in procedures in the oil and gas business was the highest (4.08). The second most 

important barrier is a lack of familiarity with techniques and the lack of or failure to follow management of change procedures, 

which accounts for the RII mean index of 4.02. The third most important barrier is a lack of information and knowledge, as well as 

flawed communication and reporting systems. Joint deficiency representing mean index of 3.94 and 3.88 respectively. This shows 

that experts still don’t have adequate information in FTA risk management and techniques then training are necessary for FTA risk 

managing implementation and research work by Osabutey et al. (2013).  

 

Table 7:  RII Mean Index, Sample T-test & Cronbach's Alpha test for the Challenges militating against the Implementation of 

Fault Tree Analysis (FTA) Risk Management Technique in NLNG Company against the event of Corona Virus Transmission 

Challenges of Implementation of 

FTA Risk Management 

Technique 

RII Mean  

Index  
Rank  T-value  

Significance 

Level  

Cronbach's 

Alpha if Item 

Deleted  

Lack of time and flaws in the 

safety culture of the organization 
3.0000  8  .020  .978  .774  

Lack of real commitment to safety 

by top management 
3.8000  5  .003  .998  .772  

Low profit margin and inadequate 

learning from prior events 
3.1714  7  000  1.000  .756  

Not economical and confusion 

between occupational and system 

safety 

2.9714  9  .004  .097  .769  

Different recognition of risk 

control strategies and inadequate 

hazard analysis and design for 

safety 

3.6286  6  001  .995  .735  

lack of information and 

knowledge, flawed 

communication and reporting 

systems 

3.9429  3  .005  .989  .752  

Lack of expertise in techniques  4.0857  1  000  1.000  .758  

Lack of familiarity with 

techniques and nonexistence or 

not followed management of 

change procedures 

4.0286  2  .002  .996  .722  

Lack of joint risk management 

mechanisms by parties  
3.8857  4  000  1.000  .759  

Competition among small oil and 

gas projects and belief that process 

incidences/accidents are low 

probability 

2.8286  10  008  .985  .779  

 

Then training about FTA risk management and techniques for both position of client and contractors is a key factor in realizing 

risk and improving of implementation FTA risk management in oil and gas industry in Nigeria. Competition among oil and gas 

projects is the least important barrier with average importance. “Low profit margin and inadequate learning from prior events”, 

“lack of time and flaws in the safety culture of the organization”, and “not economical and confusion between occupational and 

system safety”, which were all related to the expense of FTA risk management implementation, were ranked seventh, eighth and 

ninth barriers groups. This result implied that the experts in this part of Nigerian Industry did not believe FTA risk management 
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implementation is depend on expenses or waste money in project. The single sample t-test was used on each of the risk groups to 

see if the ratings among different respondents differed significantly. 

Prior to doing the single sample t-test, a normality test was performed to ensure that the data had a normal distribution. Tables 

7 demonstrate that all of the risk categories have significance values greater than 0.05, indicating that the evaluations of the 

respondents are not significantly different. It is worth reminding that statistically significant results are indicated by asymptotic 

significance values below 0.05 in this research.  

Furthermore, to test reliability for our questionnaire, alpha Cronbach was calculated for all barriers. Table 7 shows that alpha 

Cronbach for all barriers is above 0.7. According to Hinton (2004), Alpha Cronbach above 0.7 shows that a questionnaire is reliable. 

Since the Alpha Cronbach is above 0.7, it can be inferred that the questionnaire is reliable. Results of Cronbach's Alpha if Item 

Deleted also show, that deletion of no item leads to higher Alpha Cronbach; therefore, no item must be deleted. 

 

Covid-19 Risk Reduction to an Acceptable Level or its Elimination 

The fourth objectives were to provide measures to mitigate the challenges faced by NLNG Company in effective implementation of 

FTA risk management technique against the events of corona virus transmission Safety measures (organizational or technical, 

prevention, limitation, protection, and/or intervention) must be implemented in the context of safety and public health research in 

order to control hazards, such as preventative and protection barriers See Fig.10. Barrier performances are evaluated according to 

the criteria of Effectiveness (capacity to fulfil the safety function assigned to them) and Response Time (time required to fulfil the 

function adapted to the kinetics of the epidemic propagation phenomenon). The rigour of application through the involvement of 

the government legal forces (police, military.) is necessary in the case where the recommended measures are not respected. 

 

 
 

Figure 10 Barriers and Recommendations (Mahfoud et al., 2020). 

 

Covid-19 Prevention and Protection/Mitigation using FTA Risk Management Technique as Barrier 

 

Protective and/or preventative actions, which are parts of risk control, must be performed to counteract the danger of epidemic. 

Implementing strategies to prevent Covid-19 pathology from happening minimizes the chance of contamination. 

In terms of protection, it lessens the severity by minimizing the potential impact of a biological hazard in the event of 

proliferation. Human, organizational (procedures, training, communication), or technology risk reduction or control measures are 

all possible. The actions must be conducted at the correct time, in the right place, and with the proper rigor and response time. In 

the Figures 11 and 12, fault cause trees (with causal chain sequences) are presented as well as the implementation of barriers with a 

risk index or priority rating. Management of intensive care requiring artificial respiration and the adoption of a chloroquine-

zythromycin treatment protocol reduce the degree of severity S. 
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Figure 11: Casual Chain of the Undesirable Effect ‘Exposure of People to Coronavirus 

 

 

 
Figure 12:  Contamination and Contribution Factors for the Acceleration of the Propagation 

 

This study assessed the risk management techniques in Nigerian gas industry in order to identify the various risk management 

techniques applied in NLNG Company against the event of corona virus transmission, assess the extent to which fault tree analysis 

(FTA) risk management technique is implemented in NLNG Company against the event of corona virus transmission and to assess 

the challenges militating against the implementation of fault tree analysis (FTA) risk management technique in NLNG Company 

against the event of corona virus transmission. In the first objective variety of risk identification techniques were presented in 

literature review and six risk groups were selected and ranked through questionnaire by experts as most probable risk 

identification techniques in NLNG. According to 57 percent of respondents, the most common method of identifying risk is what-if 

method. In the second objective of this study being to assess the extent to which fault tree analysis (FTA) risk management 
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technique is implemented in NLNG Company against the event of corona virus transmission, the survey result RCA is often 

utilized and easy to use methods for more complete risk analysis, according to 80 percent to 100 percent of respondents. 

The next most simple and widely used tool is WHATIF analysis, which has been shown to have a 60 percent to 80 percent score 

test, followed by HAZOP, and FMEA, FMECA, FTA, and FISHBONE, which scored low on the aspect of "ease of use" tool in the 

NLNG Company based on the results of the survey collected. In the third objective, ten challenges militating against the 

implementation of fault tree analysis (FTA) risk management technique in NLNG Company against the event of corona virus 

transmission were investigated. Lack of expertise in techniques in oil and gas industry achieved the highest RII mean index (4.08). 

Lack of familiarity with techniques and nonexistence or not followed management of change procedures the second most 

significant barrier, accounting for the RII mean index of 4.02, is a lack of information and understanding. Flawed communication 

and reporting systems and lack of joint risk management mechanisms by parties representing mean index of 3.94 and 3.88 

respectively. This shows that experts still don’t have adequate information in FTA risk management and techniques then training 

are necessary for FTA risk managing implementation.  

Furthermore, the main challenges preventing The inability to apply FTA risk management techniques in the Nigerian oil and 

gas industry is attributed to a lack of knowledge in techniques, a lack of familiarity with techniques, and the lack of or failure to 

follow change management procedures as well as lack of information and knowledge, flawed communication and reporting 

systems. Training and education of employees and contractors in oil and gas companies on application of FTA risk management 

technique can be a useful way and best practice to improve oil and gas companies’ productivity and profitability. 

 

4. CONCLUSION 

This study was aimed to assess the implementation of Fault Tree Analysis for Mitigation of Equipment Failure as it relate to Corona 

Virus Monitoring and Control strategy in Nigeria Liquefied Natural Gas (NLNG) Company. Relevant data bordering around the 

first objectives of the study which includes: to identify the various risk management techniques applied in NLNG Company against 

the event of corona virus transmission, was achieved using descriptive statistical models of SPSS as highlighted in this research. The 

second and third objectives which were to evaluate the fault tree analysis (FTA) risk management technique as well as the extent to 

which it is implemented in NLNG Company against the event of corona virus transmission and to access the challenges militating 

against the implementation of fault tree analysis (FTA) risk management technique in NLNG Company against the event of corona 

virus transmission were analyzed using descriptive statistical models, RII, spearman’s rank correlation and t-test analysis of SPSS as 

presented in this research. While the fourth objective which was to provide measures to mitigate the challenges faced by NLNG 

Company in effective implementation of FTA risk management technique against the events of corona virus transmission was 

implemented using a conceptual framework and presented in research.  

 

This research conclusion was based on the pool of existing knowledge in the following ways: 

i. The research work was able to address the significance of fault tree analysis in monitoring, predicting and controlling 

Covid-19 risk management to prevent infection in operating plant system. 

ii. The fault tree analysis (FTA) risk management technique, the extent to which fault tree analysis is implemented in NLNG 

Company against the event of corona virus transmission and the challenges militating against the implementation of same 

in NLNG Company against the event of corona virus transmission have been assessed. 

iii. The quantitative statistical methods applied in the study were effective in assessing the risk management techniques 

applied in oil and gas industry against the event of corona virus transmission, the extent to which they are applied and the 

challenges faced by the oil and gas industry in Nigeria. 
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