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Abstract: Lockdown Tagout is a crucial aspect of occupational safety. In fact, it is essential to protect employees and workers near the 

machinery and equipment they use, maintain, and service. Still, there was information in this study regarding a LOTO system to create a 

LOTO quality manual at Sri Aman Fabrication and Industrial Trading Sdn Bhd. Observation and interviews have been done in order to 

collect data from all respective failures. The current study encompassed the entire framework development process, including variable 

identification, Failure Mode and Effect Analysis (FMEA), implementation of the LOTO quality manual, LOTO training programme, and 

procedure, and, at the end, the creation of an initial conceptual model for a sustainable maintenance framework. 

Keywords: Lockout Tagout, LOTO Quality Manual, Failure Mode and Effect Analysis (FMEA), Initial Conceptual Sustainable 
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1. Introduction 

Lockdown in order to prevent the reintroduction of hazardous 

energy while equipment is being maintained, tagout is an 

essential safety procedure that entails de-energizing electrical 

connections, closing valves, neutralising excessive temperatures, 

and securing moving parts. In this manner, your staff members 

can complete their work as securely as possible to maintain 

productivity [1][2]. 

Over the last few decades, hundreds of maintenance employees 

have died while doing their jobs. The majority of the deaths 

happened during scheduled preventative maintenance procedures. 

Workers in high-risk occupations such as construction, repair, 

and maintenance report an overall fatality rate of 9.4 per 100,000 

workers, whereas manufacturing workers report 2.6 and all 

workers 3.6.  The National Institute for Occupational Safety and 

Health (NIOSH) of the United States (US) concludes that 

exposure to dangerous electricity during maintenance results in 

substantial risk [3]. 

E. Aghenta et al  [4] concentrated on reducing the hazards 

associated with hazardous energy lockouts   and      tagouts, as 

well as reporting the most frequent causes of these injuries: 

electrocution and becoming trapped in   or between pieces of 

machinery. 

Industries use lockout/tagout (LOTO) safety protocols to protect  

workers against the unintentional release of dangerous energy or 

energy from equipment during servicing or maintenance 

activities. The purpose of these processes is to confirm that 

hazardous energy has been managed and to make sure that 

dangerous machinery undergoing maintenance is appropriately 

marked and turned off until the job is finished [5][6]. 

The nonactivation methods are intended use case for the LOTO 

system. It is also intended to stop the flow of energy into 

machinery or equipment prior to the performance of any 

maintenance or repair procedures. To guarantee that energy has  

been properly isolated and to stop the release of harmful energy, 

certain individuals in this system are authorised to lock and tag 

symbols for the energy isolation procedure. Energy-insulating 

equipment that is locked into the "off" position is a safe operating 

condition. This device keeps the equipment and machine from 

receiving power and keeps them in a regulated position by 

requiring a key to be removed or a specific tool to be used in a 

unique unlocking process. The marking equipment serves as a 

conspicuous warning sign, alerting other workers not to operate 

the machine while it is being repaired or maintained. It also 

indicates that the gadget has been locked. It is anticipated that the 

installation of an appropriate and correct LOTO system will 

reduce the likelihood of mishaps, casualties, or injuries during 

maintenance [7]. 

Deaths from LOTO-related causes persist despite the regulations. 

In terms of top 10 violations in the industry in 2016, LOTO 

infractions came in second place for deliberate violations. There 

are several factors that contribute to LOTO-related deaths, such 

as personal traits, energy management state, and kind of exercise. 

LOTO programmers have several drawbacks, such as 

incomplete programmers, general procedure steps being omitted, 

users failing to read placards, a propensity to use other techniques 

without conducting a thorough risk assessment, a lack of 

subcontractor supervision and coordination, a lack of audit tools, 

and a lack of documentation of audit results. An 

LOTO programmer needs personnel training and particular plant 

equipment access controls in order to be successful. Equipment 

that is designed for simple lockout, in addition to training, can 

reduce injuries connected to LOTO. The importance of 
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incorporating a safety committee for LOTO enhancements has 

been emphasised by writers. Manufacturing companies who want 

to evaluate and enhance their LOTO programmes have found that 

a self-audit checklist is helpful. Unfortunately, a human element 

approach is often absent from the LOTO implementation phase, 

which results in a mismatch between the users and the LOTO 

system. A long-term pragmatic intervention can also benefit from 

a human factor viewpoint; previous research has shown that this 

is necessary. This article describes the conditions surrounding 

these abnormalities, their underlying cognitive processes, and 

recommendations for improvement [8]. 

 

2. Research Objective  

2.1 The objectives are as follows  

RO1: To determine the establishment of Lockout Tagout 

(LOTO) quality manual at Sri Aman Fabrication and Industrial 

Trading Sdn Bhd 

RO2: To analyze LOTO programs and procedures to minimize 

the potential hazards and Injuries from data taken using the  

FMEA method 

RO3: To propose appropriate LOTO program training and 

procedure 

 

Research Flowchart. 

 

The flowchart below shows the procedure of research. 

 

               
 

Fig. 1. Research Flowchart 

Several Lockout and Tagout (LOTO) journals cover maintenance 

activities in identifying variables. In order to achieve the 

objective of creating Lockout Tagout (LOTO) quality manuals, a 

number of fundamental research techniques look for, record, and 

evaluate the information users require to complete their duties as 

well as how that knowledge is integrated to address a choice. 

Primary and secondary data were the two kinds of data collected 

for this investigation. 

In the conduct of this research, structured interviews were 

conducted to gain an insight into the variables selected from 

journals and the validity of the journal. During this session, the 

survey questionnaire was also checked. After verification and 

validation of the survey questionnaire, the Sri Aman Fabrication 

and Industrial Trading Sdn  Bhd questionnaire has been 

distributed to collect statistical information. 

Results for data processing analysis are obtained to investigate a 

researcher moving from the qualitative data collected into some 

form of clarification, understanding, and interpretation of persons 

and situations. Analysis has been performed to verify 

information, variables, and relationships. Lastly, the sustainability 
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structure of the original proposal has been established based on 

statistical results. 

Research Scope. The aim of this research is to establish Lockout 

Tagout (LOTO) practices at Sri Aman Fabrication and Industrial 

Trading Sdn  Bhd, whereas the process is assigned, authorized, or 

carried out on equipment with an energy source to be activated or 

discharged through service or maintenance activity. The results of 

this research were identified and analyses from the company were 

gathered. 

The effectiveness and current state of the Lockout Tagout 

(LOTO) system method were taken into consideration in this 

study. Sri Amman Fabrication and Industrial Trading Sdn Bhd, 

assessing and implementing energy control, system maintenance, 

and servicing as the best element of these philosophies and 

instruments. 

2.2 LOTO under the safety system 

LOTO is the logout and release of a condition, which is followed 

by: 

• Line clearance ˆ  

• Work permit system 

Line clear (LC) was the process of releasing energy to external 

and internal sources (for instance, mechanical and electrical 

energy releases that involved isolation). The worker needed to 

maintain the corporate formats through process control, mechanic 

control, electrical control, and instrumentation control under the 

work permit system [9]. Lack of follow-up, ignorance of the 

potential for energy isolation, inadequate training to operate 

electrical equipment, overconfidence in work activities, and 

disregard for standard operating procedures when performing 

maintenance and shutdown work are all contributing factors to 

the potential for energy isolation. The LOTO system includes 

numerous components, like the previously described equipment 

and equipment with the ability to self-act during isolation. It was 

required to include these components in the security measures 

under the LC and work approval to guarantee safe isolation. 

Conveyors, pressure vessels, chemical storage tanks, electrical 

panels, idle machines, motors, and pumps are a few instances of 

equipment. A failure gap showed inadequate supervision, 

information, and instruction for security systems by completing 

the safe maintenance standard operating procedure in fig.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Methodology  

3. Result and Discussion  

Analytical descriptive research was done by looking at the 

accident cases to identify the main reasons for failure and 

suggested fixes. The accident occurrence reports pertaining to the 

LOTO procedure's failure over the previous three years served as 

the main source of data. Using an in-depth interviewing technique 

on the informants engaged in each case, each incident was 

examined in greater detail. Supporting data, such as machine 

data, the LOTO practice's operating method, LOTO equipment, 

data on personal protective equipment, secure work permits, and 

supporting photo documentation, are used in this field of study 

[10]. 

Extensive data acquired directly from the company, including 

checklists used to collect data and information for this study. This 

study, on the other hand, used qualitative research methods and 

collected data through observation and interview. Minitab and 

Microsoft Excel were used to conduct the analysis. 

Table 1. Descriptive Data 

Types of Failures Total 

Failure to de-energize 0% 

Failure to drain residual energy 0% 

Failure to double-check the settings 25% 

Lack of training 50% 

Lack of equipment-Specific 

Lockout Procedures 

25% 

Use of Duplicates/Master 

keys/Shared Locks 

0% 
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Table 2. Result of Descriptive Data 

 
 

Tables 1 and 2 depict a descriptive study of the overall number of 

failures by a services company. The variable has a mean level of 

0.1667 and a standard deviation of 0.2041 as shown above. The 

variance for median would be 0.0417 and 0.1250, respectively. 

Figure 3 shows the most common types of failures in service 

companies that occurred when maintaining and servicing the 

machines. It reveals that company Danamin (m) Sdn Bhd (Yard 

fabrication) and NAEC (Malaysia) Sdn Bhd have the same type 

of failures which re 25% at “Lack of training”. While another 

50% total of failures at company YEELIE SUPPORT SDN BHD 

which is “Failure to double-check the setting” and Steel Ally 

Engineering Sdn Bhd for “Lack of equipment – specific lockout 

procedures” respectively. 

 

 

Fig. 3. Services Company with Types of Failures  

Figure 4 represented the types of failures that occurred in each of 

the six services companies in total. According to the findings, 

“Lack of training” contributes to 50% of the most common 

failures, while “Failure to double-check the settings” and “Lack 

of equipment – Specific Lockout Procedures” contribute for 25% 

respectively. According to the chart, the most common failures 

are Failure to 
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Fig. 4. Total of Failures Control Hazardous Energy 

 

Double-check the configurations, lack of supplies, an absence of 

training, and certain lockout methods, all of which require 

additional action to protect the workplace, staff, and machinery 

from accidents that may occur during future maintenance or 

services. This is because malfunctions continue to occur, and the 

severity of these failures ranges from mild shocks and missing 

fingers to the loss of life. 
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active 
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a power 

source 
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no energy 
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double 

check the 

settings 

Internal 

wiring 

on a 

piece of 

factory 

equipme

nt 

electrical

ly short, 

shocking 

worker 

who is 

repairing 

the 

equipme

nt 

5 Missing 

of any 

process 

control 

usually 

prove 

fatal 

3 Making 

sure that 

the power 

sources are 

disconnecte

d, movable 

machine 

parts firmly 

locked in 

place, 

residues 

emptied 

and 

equipment 

locked out 

is a must 

before 

commandin

g repairs 

4 60 Important 

to check if 

tools and 

floors are 

cleared and 

all 

connections 

restored 

before 

unlocking 

and 

restarting 

the 

machines to 

open up the 

space for 

the regular 

use 

Electrician/

Maintenanc

e 

(IMMEDIA

TELY) 

Completing 

sets of specific 

work 

instructions that 

outlines what 

controls and 

practices are 

needed to lock 

and tag out a 

system before 

performing any 

activity 

4 2 4 32 

L

oo

k 

ou

t 

T

ag 

ou

t 

Lack of 

training 

Put the 

technicia

ns into 

risk and 

compro

mises on 

the satity 

of others 

in the 

shop 

floor 

4 Improper 

training 

creates 

improper 

results 

3 Each 

employee 

addressed 

with 

maintenanc

e or repair 

jobs must 

be trained 

on safety 

and lockout 

procedures 

for systems 

and 

equipment 

under their 

control 

4 48 It is 

important 

to 

recognize 

the 

different 

types of 

employees 

defined in 

the lock 

out/tag out 

standard 

and to 

ensure that 

each 

employees 

receives the 

appropriate 

training 

Electrician/

Maintenanc

e 

(IMMEDIA

TELY) 

Retraining of 

all employees 

to maintain 

proficiency or 

introduce new 

or changed 

control 

methods 

3 2 4 24 

 Lack of 

equipment

-specific 

Lock out 

procedure

s 

Specific 

lock out 

procedur

es for 

each part 

and 

identific

ation 

tags for 

each 

employe

e on the 

job are a 

must, 

without 

which 

the 

maintena

nce 

process 

could 

prove a 

challeng

e 

5 If an 

energy 

isolating 

is not 

capable of 

being 

locked 

out, the 

device 

will be 

modified 

when 

possible 

3 Specific 

requirement 

for testing a 

machine or 

equipment 

4 60 Verify the 

effectivenes

s of lockout 

devices, tag 

out devices, 

and other 

energy 

control 

measures 

Electrician/

Maintenanc

e 

(IMMEDIA

TELY) 

Use 

manufacturer 

instructions or 

in-house 

instructions  

4 2 4 32 

 Use of 

Duplicate 

Master 

Sharing 

locks are 

a 

5 Overconfi

dence, 

experienc

2 Each 

technician 

hold his 

3 30 Lock 

makers 

have made 

Electrician/

Maintenanc

e 

Ask for 

identification of 

the person 

4 1 3 12 



 

International Journal of Intelligent Systems and Applications in Engineering                                      IJISAE, 2024, 12(9s), 128–135 |  134 

Keys/ 
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Day and date: 19/11/2021 

 

The FMEA worksheet above was utilized in this study, and the 

FMEA analysis was explained. Lockout Tagout (LOTO) was 

chosen to analyze and assess the item's functions as well as all 

operational modes or phases. By analyzing the LOTO's previous 

failure records, appropriate criteria for ranking severity, 

occurrence, and detection are determined. To begin, the failure 

modes of LOTO were identified, and it was determined if any 

failure of the item under consideration in each mode may have an 

undesirable potential effect. All failure modes that have been 

identified are documented. Rather than delving into the causes, 

the researcher focused on the potential effects. The failure mode's 

possible impacts are then indicated, along with their severity 

value. 

 

 

Fig. 5. Original / Improved RPN’s After Action Taken 

In an FMEA, a bar graph depicting the before and after RPN’s 

seems to be very informative since it demonstrates the significant 

impact of the improvements achieved as a result of the FMEA 

process. The graph shows that the failure to double-check settings 

and the lack of equipment-specific lockout protocols had the 

highest initial RPNs, both at sixty. In the meantime, the new RPN 

for drafting action plans has been reduced from 60 to 32. In 

addition, the graph indicates that the current acceptable risk 

(RPN) cut-off is 40 since 1~64 is only acceptable FMEA ratings. 

 

0 1 2 3 4 5

Failure to de-energize

Failure to drain residual energy

Failure to double-check the setting

Lack of traing

Lack of equipment-specific lockout

procedures

Use of Duplicates/Master Keys/Shared

Locks

Original/Improved RPNs After Action 

Taken

New RPN

Original RPN



 

International Journal of Intelligent Systems and Applications in Engineering                                      IJISAE, 2024, 12(9s), 128–135 |  135 

 
 

Fig. 6. Framework Model of Lockout Tagout 

The results of the data analysis were used to create the first 

Lockout Tagout architecture design. According to Kumar and 

Tauseef, the LOTO system has eight framework models. As a 

result of the findings, the framework has been suggested in order 

to improve LOTO procedure as shown in Figure 6. 

4. Conclusion 

The focus of this research is on the establishment of the quality 

manual at Sri Aman Fabrication and Industrial Trading   Sdn   

Bhd.   Three goals have already been established. Finding out 

how Lockout Tagout is established is the first goal (LOTO 

quality manual at Sri Aman Fabrication and Industrial Trading 

Sdn Bhd, second is to analyze LOTO programs and procedures to 

minimize the potential hazards and injuries from data taken using 

observation and the third is to propose appropriate LOTO 

program training and procedure. The use of methodologies in this 

study was able to accomplish these three objectives. The LOTO 

training program's quality traditional and process may be put to 

the test in Malaysia as it grows for even greater improvement, as 

well as throughout the world for industries looking to maintain 

and advance their viability and make safety a core value to lower 

the risk of accidents and injuries. 
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