TES'T

May - June 2020
ISSN: 0193-4120 Page No. 12856 - 12866

Engineering & Management

Fundamental Study of Energy Control System:
Lockout and Tagout (LOTO) Implementation in
Malaysia Automotive Industry

Zulhaimi Mohammad®, Adnan Bakri?, Mohd Al-Fatihhi Mohd Szali Januddi?,
MunirFarajAlmbrouk Alkbir, Mohd Zul Wagar®, Mohd Anuar Ismail®,
Shahrul Effendy Kosnan’,1zlinaAsyikin Izlirahman®

12345678 Advance Facilities Engineering Technology (AFET) Research Cluster,
Facilities Maintenance Engineering Section,
Malaysian Institute of Industrial Technology, Universiti Kuala Lumpur,
PersiaranSinaranlimu, Bandar Seri Alam, 81750 Masai, Johor, Malaysia

Article Info

Volume 83

Page Number: 12856 - 12866
Publication Issue:

May - June 2020

Article History

Article Received: 19 November 2019
Revised: 27 January 2020

Accepted: 24 February 2020
Publication: 19 May 2020

Abstract

Automotive is one of the main production industries that has a major
impact on the Malaysian economy. A large selection of companies
and organizations in the style, development, manufacture, marketing
and mercantilism of cars may be involved in the car industry. The
process, maintenance and maintenance of automotive production
require a proper energy control system, which contains a great deal
of dangerous energy that can harm workers. LOTO is the best choice
of energy management system that ensures safe working conditions
when operating, sustaining, purifying or repairing. In contact with
the machine or tool, there is some lesion or accident but the
remainder of the energy remains in the machine, which can result in
an unexpected movement. This fact caused OSHA to regulate the
LOTO to release residual energy into the machine or prevent energy
from moving by doing certain isolation. This study concentrates on
the application of LOTO systems in certain car industries in
Malaysia. The study is conducted with surveys and questionnaires
being distributed to the employees. The current LOTO practice in
the industry should be assessed at the end of the study.

Keywords: LOTO, lock out tag out, automotive, critical success
factors, safety, osha

1. Introduction

work-intensive textile production. Development sectors

Manufacturing trade means all sectors that are involved in
the production and operation and the production of new
products or in the introduction of costs. In the developed
countries, the trade in production represents a major part
of the economic sector. The final product will either work
in a completed smart device, which can be ordered by
consumers or as an interim product used in the assembly
process. In the Western countries, manufacturing
industries developed in the 18th-19th century with the
prevalence of technological and socio-economic changes.

This was commonly called age. It starts in the UK and
substituted for mechanization and fuel production for
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are the AN economy's leading asset manufacturing
industries. The companies use a range of techniques and
methods known as process management of development.
The sectors of the manufacturing sector are generally
categorized in electronics, building, automobile,
mechanical, chemical, energy, fibre, food-and nutrient-
related, plastics and transportation industries, and
telecommunications industries. One of Malaysia's largest
manufacturing industries is the automotive industry. The
automotive industry can be a large selection in the car
style, development, manufacture, marketing and
commercialism of companies and organizations involved.
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It is one of the largest economic markets in the world in
terms of revenue. The automotive industry does not
include vehicle-based businesses such as car repair stores
or fuel-filling stations until shipment to end-users.
According to Malaysia Automotive, Robotics and loT
Institute (MARIi), Malaysia automotive sector continued
to be a sufficiently great benefactor to the economy in
2018, contributing 4.2 % to the country’s gross domestic
product (GDP).

OVERVIEW OF THE AUTOMOTIVE INDUSTRY IN 2018
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Figure 1.1: Overview of Automotive Industry in Malaysia

INSIGHTS OF THE AUTOMOTIVE INDUSTRY
AND TECHNOLOGY ADOPTION IN 2019
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Figure 1.2: Insights of Automotive Industry in Malaysia

The automotive industry uses a variety of processes
and mechanisms. The company also operates a large
number of devices and appliances with a wide range of
power. Since the automotive industry is a large and
heavy-duty industry, power and labor is naturally
commonly used. The fuel used should be regulated for the
safety of all consumers of machinery and equipment.
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Various energy control systems can be used to monitor
the energy used in the industry. One of the energies
which can be applied is the lock-out tagout (LOTO),
usually used in the manufacturing field with a number of
machines. Controls may be used in business and
analytical settings to ensure that the hazardous machinery
area unit is properly shut down and not restarted until
maintenance or maintenance is completed. Lockout uses
an energy management unit in the corresponding energy
management system to physically protect a machine. The
controlled instrumentality shall not be operated until the
locking device has been removed. Tagout is a tag that
indicates that the energy analysis system and the
instrument command are only assisted by the deletion of
the tag.

The car industry was one of the key pioneers of
worldwide supply chains, and supply chains are still
complicated only for men. It is a struggle to ensure a
good supply chain, while secure, educated and healthy
employees are retained. Once the supply chain is in
difficulty, the square measure of individual individuals is
in danger of being that of the consumer. We can see from
here that the safety is important in this sector as the
industry uses a large amount of machinery and workforce
that involves people's lives. A new initiative has been set
up to reduce the number of workplace accidents due to
injury and changes in the general working environments
in the sector by the Automotive Industry Action Group
(AIAG). Again, this is evidence that the automotive
industry is important in the field of safety, health and the
environment and must be taken into account so that no
incidents occur during the production process and
production that can stop production. This will result in
many more management problems, customers, the
relevant authorities and many more related to industry
and enterprises. The conveyor belt, painting robot,
welding, overhead transfer conveyor, CNC, Jig solder,
engine-machine work station, solder robot, are few robots
used for automotive manufacturing purposes. In the
automotive industry there are also many stamping
machines. The stamping includes the spreading of sheet-
metal shaping processes, including bouncing, blinking,
embossing, bending, flanging and coining with a press or
stamping press.

Mechanics may be different, as shown by higher rates
of deaths, accidents and illnesses, than the employee's
common position. Contact of objects and instrumentality,
such as components, materials and vehicles, poses a
major risk for each fatal and non-fatal injury. 147
mechanics were murdered in duty between 2003 and
2005. A death rate for all jobs overall was 5.3/100,000 in
2005, which surpassed the 4.0/100,000 average [1].
Mechanics with days off from the introduction in 2005,
with 15,680 nonlethal injuries and illnesses, were similar
to 2004 after a decrease of 9, 8% from 2003 to 2004. In
terms of the number of injuries and diseases involving
day aloof from 2005, mechanics stratified the fourteenth
in all occupations, identical to 2004. Many of the
majority of the incidents is due to work or strain; the
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number one causes for regional mortalities are the threats
and terrorism. [1].

This research will be done in view of the objective
keeping in mind the end goal to dodge from any blunder
in achieving the objective. This is vital to ensure this
research will be on track a probability in committing any
errors;

i To determine the implementation of Lockout
and Tagout (LOTO) in automotive industries in
Malaysia.

ii. To analyse the status of Lockout and Tagout
(LOTO) implementation
Research was conducted in Malaysia's automotive

industries to define lockout and Tagout process (LOTO)
procedure during automotive service and maintenance
function. The state and performance of LOTO process
procedures in cars were introduced into the car industry
during this study. The best part of these philosophies and
instruments were chosen and installed during the
installation and repair of the energy control system.

The aim of the study is to increase the awareness of
the role of energy control system such as the
implementation of LOTO at work, especially in the
automotive industry, with a variety of heavy machines,
and to inform employers and employees about them.
During maintenance, cleaning or repair activities LOTO
can ensure a safe work environment. Therefore, LOTO
implementation will mitigate the harm caused by the
accidental energy generation of a machinery start-up or
the release of stored energy which could cause a crash.

The LOTO protocols are used to prevent mistakes and
the chances of unnecessary accidents and injuries, and to
help workers avoid mistakes. This method or software of
energy control may also minimize downtime and improve
operating efficiency. This research on the car industries
therefore benefits the company as well as helps to
improve other industries ' efficiency and productivity.

2. Research Elaborations

This study introduces a conceptual framework, research
methods and data analysis techniques in this chapter. The
principal purpose of the analysis is to determine how
LOTO is applied in auto industry and, of course, whether
or not LOTO is used. The structure of this study has been
made in order to accomplish the goals and avoid any
errors, which may result in undue costs and additional
time to visit the industry and collect data. A number of
lockout and Tagout (LOTO) papers covering repair
practices in the detection of variables.

The sample questionnaire has been validated by the
specialist to collect and verify their opinions on selected
variables in articles. Following checking and verification
of the survey questionnaire, an online survey
questionnaire was sent to a number of automotive
companies via e-mail and Whatsapp.

After all the questionnaire responses were collected, a
statistical analysis was performed. A number of
statistical analyses were conducted using the Social
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Science Statistics Package (SPSS) software. This study
identified cross-tabling of variables with other results.
The data, variables and relationship have been checked
with cross-tabulation analyses. Finally, on the basis of
statistical results the sustainability framework for the
original concept was developed.

The literature review item applied to this work, which
was included in chapter 2 of that study. In the study,
papers, books and the Web are the resources used to
complete this analysis. For additional information, the
literature review is an important part of the sources.

Quantitative is an analysis which uses statistical
information and data to be converted into usable data for
problem calculation. Quantitative data are surveys
including online surveys, interviews, web surveys and
systematic findings.

This study used the online survey approach in order to
gain a broader insight into the LOTO process in
maintenance activities and to gain a helpful overview of
car industry research in Malaysia. The survey was
designed to test the following assumption, to assess
whether the based industries understood the importance
of a LOTO in the automotive industry as an element. The
questionnaire was used in the survey to collect primary
data on automotive industries in Malaysia.

Deswﬂ;feun\me pilot
ey testing
questionnaire

Data entry/
Results Processing
(SPss)

Send via
email/whatssap
to automotive

industries

Data analysis Data collection

Suggestion
improvement

Framework

Conclusion
Model

Figure 1.3: Flow Chart of Online Survey Questionnaire

This research focused on the repair practices selected
by the automotive industry. Many automotive
manufacturers have been listed by several sources based
on early studies. Only 10 companies were selected for
this research following the search and filtering of all data.

Due to the nature of this inquiry, the decision sample
was selected which focused on LOTO activities. The
decision sample model was used in cases where it was
very important to gather specialized evidence in the field
of research and the use of any other sample design would
not require specific information to be collected.

The sample size was determined by the following
factors. In terms of clarification, the roots of the survey
are checked and confirmed by researchers and
practitioners. With only 10 companies involved in this
study, each company involved has received a collection
of on-line questionnaires. There was a need for strong
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feedback, so intense contact was conducted in two ways.
The online questionnaires were distributed directly by
email and WhatsApp, and telephone calls followed.

The original theoretical sustainable maintenance and
operation model was built through a combination of
administrators, engineers, technicians and other persons
responsible for LOTO input knowledge.

The following were used in the design of the general
information questionnaire. Demographic- Part A, LOTO
General Knowledge- Part B and LOTO Implementation-
Part C.

Table 1.1 Questionnaire Development

Parts Explanation
e [Focuses on respondent's
Part A demographic and background

(Demographic) | e To ensure questionnaire
answered by selected
respondent

Part B e To collect feedback on the
(General questionnaire in terms of
Knowledge) structure, relevant questions,
emphasis of the task, etc.
Part C e The status of Lockout and
(LOTO Tagout in automotive
Implementation) | industries.
e To define the absolute,

partial or under-pilot level of
Lockout Tagout
implementation.

Closed questions are used in this study. In order to get
the respondent a high response rate, the closed format of
questions was applied. The layout of the query will help
ensure that all the parameters have been addressed and
included in the questionnaires, which are of significance
for the study. Close-ended questionnaires are a number of
alternatives asking the respondent to take decisions. All
questions in the questionnaires are classified as being
closed with the nominal, ordinal or Likert scale. Closed
questions help respondents to decide quickly on a number
of options.

For the online questionnaire, Google Form was used
to allow respondents to easily complete the survey.

The statistical analysis of data involves certain forms
of statistical tools that cannot be performed without
knowledge of them. The Social Science Statistical
Package (SPSS) and Microsoft Excel were used to
analyse the findings and to create a graph for statistical
tools. Descriptive statistical analysis was used to
determine the status of the Lockout Tagout (LOTO)
system that is widely used by the automotive industry.
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Cross-tabulation was performed in the SPSS analysis to
propose the industry best practice LOTO guidelines.

The descriptive statistics of the variable of interest in
a situation should be described in the analysis. In a
coherent way, descriptive study presented data. The
Results type can be organized in a table using data
frequency and graphs

3. Results or Finding

In Chapter 1, the main objective of the research have
been stated which is to determine the status of Lockout
Tagout system implementation in automotive industry in
Malaysia. This chapter presented detailed data collected
from the respondent in the industry. The data were
collected by survey process which includes many types of
questionnaires. The analysis on the data from the
questionnaire feedbacks were done by using Statistical
Package for Social Science (SPSS) and Microsoft Excel.

Online questionnaire is a broad geographical area that
can be included in the survey so that the questionnaire
can be done at their convenience.

This segment focuses on describing three major parts
of the survey questionnaire consisting of Part A for
demographic, Part B for general knowledge about LOTO,
and Part C for implementation of LOTO.

Descriptive statistical is used in any experiments to
define the characteristics of the interest variable in a
scenario. In a meaningful way, the descriptive analysis
presented data. The data form can be organized in a table
that used both data frequency and graphs. For the
standard deviation value, for each answer, more than 1.0
indicates a huge difference. Several groups are analyzed
by this approach in this study.

The descriptive analysis for Part A — demographic
question is shown in the table above. For each variable,
the mean level and standard deviation is shown as above.

Table 1.2: Descriptive Statistics for Demographic

Question
Descriptive Statistic
N |Minimum|Maximum| Mean S.td'.
Deviation
Company | 42 1.00 2.00 [1.5238| .50549
Department| 42 1.00 5.00 |2.7381| 1.54698
Position |42 | 1.00 4.00 |(2.8571| .87154
working | 45| 100 | 300 |2.1905| .50420
Experience
Valid N
(listwise) | *

For Part A-Demographic Question, Table 1.2 provides
descriptive analysis. For each variable the average level
and standard differences are shown as above. In the table
above, we can see that the Department parameter
standard deviation value is more than 1.0 meaning that
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the majority from question is from the department of
variations.

The concise analysis for Part B- General Knowledge
of Lockout Tagout (LOTO) is shown in the table above.

Table 1.3: Descriptive Statistics for General Knowledge

of LOTO
Descriptive Statistics

N [Minimum|Maximum| Mean De\?it:fion
BO1 |[42| 1.00 1.00 |1.0000| 0.00000
B02 (42| 1.00 1.00 |1.0000| 0.00000
BO4 |42 1.00 2.00 |1.2381| 0.43108
BO5 |[42| 1.00 2.00 |1.3810| 0.49151
B06 |42| 1.00 2.00 |1.6905| 0.46790
BO7 |42| 200 3.00 |2.0238| 0.15430
B09 |42| 1.00 4.00 [2.5238| 0.86216

(}{?tlxlfﬂs':) 42

The descriptive analysis for Part B-General Lockout
Knowledge Tagout (LOTO) is given in Table 1.3 above.
From the above table, we can observe that the B09
default value is among the highest. For B09, this refers to
LOTO's critical success so that most respondents have
chosen different responses.

Table 1.4: Descriptive Statistics for LOTO
Implementation

Descriptive Statistics

N |[Minimum|Maximum | Mean S.td'.
Deviation
Cco1 42 1.00 1.00 1.0000| 0.00000
Cco02 42 1.00 3.00 |[2.1667| 0.90841
C03 42 1.00 1.00 1.0000| 0.00000
Co04 42 1.00 2.00 1.6667| 0.47712
C05 42 1.00 1.00 1.0000| 0.00000
C06 42 1.00 3.00 1.5952| 0.58683
Cco7 42 1.00 2.00 1.0952| 0.29710
C08 42 1.00 3.00 [2.1667| 0.65951
C09 42 1.00 1.00 1.0000| 0.00000
Valid N
(listwise)| 2

The descriptive analysis is presented in Table 1.4 on
the implementation of Part C-Lockout Tagout (LOTO).
The standard deviation value from this paragraph must be
below 1.0, since this is the LOTO system implementation
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which indicates whether it is safe to operate or not. All
variables are acceptable, as they are below 1.0.

Part A: Demographic Questions

Company Type:

42 responses

@ Assembly and Manufacturing
@ Automotive Paris Supplier

Figure 1.4: Respondent Company

The company form which responded in Malaysia in
the automotive company was shown in Figure 1.4.
Above, 47.6% of respondents are from Assembly and
Manufacturing and 52.4% are from Automotive Parts
Supplier.

Department:
42 responses

@ Maintenance

@ Quaity (QA/QC)
Human Resource

@ Operation

@ Safely

@ Other

A
K -4

Figure 1.5: Respondent Department

The proportion of respondents in the car industry in
Malaysia is shown in Figure 1.5 above. Maintenance and
Operation were the highest respondents who contributed
35.7%, while Quality department (QA / QC) accounted
for 14.3% and Safety department accounted for 11.9%.

Position:

42 responses

@ Manager
@ Engineer

Technician
@ Operator
@ Other

2
/4

Figure 1.6: Respondent Position

The proportion of respondents in the automotive
industry was shown in Figure 1.6 above. It was shown
that 45.2% of respondents were technicians, followed by
operators and engineers at 23.8% and managers at 7.1%.
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Working Experience

42 responses

@ = 1year

@ 2-5years
6- 10 years

@ 11-15years

@ 16-20years

@ = 21years

N

Figure 1.7: Respondent Working Experience

In Figure 1.7, majority of the respondents were 61.9
% which have been working around 2 to 5 years. The rest
of respondents have been working for 6 to 10 years which
contributes 28.6 % and 9.5 % for less than 1 year.

Part B: General
(LOTO)

Knowledge about Lockout Tagout

A "Lockout Device" is a device that uses a positive mean such as a lock
to hold an energy-isolating device in a safe position and prevent the
energizing of @ machine or equipment.

42responses

@ True
@ False

A "Tagout Device” means the placement of a device on an energy-
isolating device to indicate that the device and the equipment being
controlled may NOT be operated until the tagout device is removed.

42 responses

& True
@ False

Figure 1.8: Definition of Lockout and Tagout Device

The answer to these two questions is true in Figure
1.8. For Lockout and Tagout device definition, all
respondents responded correctly. The figure shows that
100% answered correctly.
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Basic components to do for the "group/team” Lockout Tagout (LOTO)
process?

I Select one or more
20

Padlock Hasp Tags Lockout Station All of the above

Figure 1.9: Basic Components of Lockout Tagout in
Group

The core components of LOTO for group or team
maintenance are identified in Figure 1.9 above. The
LOTO system needs padlock, hap, tags and lock out
stations in group or team operations, so the answer to this
question is all of the above. The majority of respondents
correctly responded and some incorrectly replied where
LOTO's four main components were not included.

Do you have Lockout Tagout checklist for each equipment/machine?

42 responses
@ Yes
®nNo

Figure 1.10: Lockout Tagout Checklist

In Figure 1.10, majority from automotive industries
provided checklist for each equipment or machine which
contributed 76.2 % and followed by 23.8 % which do not
have checklist for their equipment and machine.

Does your company provide awareness and implementation for the

LOTO system?
@ ves

42 responses

Figure 1.11: Implementation of LOTO in company

Figure 1.11 indicates that the car industry has a large
percentage of the LOTO program which contributed
61.9% to knowledge and implementation and that the
other that did not provide was 38.1%.
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Do you have team/group for Lockout Tagout (LOTQ) system?

42 responses

®ves
@ No

Figure 1.12: Team or Group for Lockout Tagout (LOTO)
system

Figure 1.12 indicated the existence of team or group
for Lockout Tagout (LOTO) system in automotive
industries. 69 % shows that most of the respondent
clarified they did not have team or group for LOTO and
other 31 % answered their company have the team.

Department involve in Lockout Tagout system:

42 responses

@ Production
@ Maintenance
Safety
@ Procurement/Purchasing
@ Senior Management
@ All of the above

Figure 1.13: Department Involve in LOTO

Figure 1.13 shows the respondent mostly answer that
the maintenance department involved in Lockout Tagout
system by 97.6 % and 2.4 % of them it is applicable for
safety department. The appropriate departments involved
in LOTO system actually are all the above.

If your organization/company is implementing the LOTO system, do you
agree that the LOTO methodology has a significant impact to improve
the maintenance work safety?

42 respanses

16 (38.1%)

Figure 1.14: Impact of LOTO in Maintenance Work
Safety
Figure 1.14 above shows that the Lockout Tagout
System can be improved by 57.1 percent of respondents.
38.1% replied to the statement strongly and 4.8% agreed
to the statement. We can concluded from these questions
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that the LOTO system could improve maintenance
activities for all organizations or respondents.

If your organization/company is implementing the LOTO system, what
are the critical success of LOTO implementation in your organization?

42 respanses

@ Ti
@ Allofthe above

A
A 4

Figure 1.15: Critical Success of LOTO in Organization

Figure 1.15 shows critical success factors which be
ranked by their individual factors. The highest critical
success in organization has two factors which are
management commitment with 40.5 % and education and
training with 357 %. Next, both employment
involvement and time allocation takes 11.9 %.

Part C: Lockout Tagout (LOTO) Implementation

The company/organization must identify the energy in the machine and
include it in the SOP procedure?

42 responses

@ True
@ False

Figure 1.16: Identify Energy

1.16 illustrates that all respondents agree that the
energy must be identified in the machine by all
organizations and included in the SOP before the
maintenance is performed.

Lockout Tagout is necessary whenever you are perferming service or
maintenance around any machine where could be injured by :
42 responses

@ Unexpected start-up of the equipment
@ Released of stored energy
All of the above

L 4

Figure 1.17: Lockout Tagout

In figure 1.17, the question refers to the purpose of
Lockout Tagout in maintenance activity. The majority of
the respondents were 50 % which answered that LOTO is
for both situations which are unexpected start-up and
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released of store energy. The rest of the respondents
(33.3%) answered for unexpected start-up of equipment
and the rest (16.7%) chose released of stored energy.

Before turn off equipment in order to lock or tag it out, you must know
the types of energy it uses, the hazards of that energy and how to
control the energy.

42 responses

@ Tre
@ False

Figure 1.18: Identify Types of Energy

Figure 1.18 above shows that 100% of respondents
answered correctly to the statement where before turning
off equipment, we need to know the types of energy
involved, the hazard from that energy and how to control
the energy.

once you have isolated a system from its main power source, is it
ensure no energy exist in the equipment and documented?
42 responses

@ True
@ False

=4

Figure 1.19: Isolated System

The above shows that there are very difficult to
determine the energy after the system isolation. Some
people ignored the situation and could lead to accidents.
33.3% of respondents reported the statement indicating'
True' wrongly and 66.7% of respondents replied correctly
for it indicating' False.'

Before lockout tagout is applies, all workers in the affected area must
be notified?

42 responses

@ True
@ False

Figure 1.20: Affected Area
The person who works in the area or nearly to where
equipment is being maintained or serviced under lockout
and tagout is called as Affected Area. Figure 1.20
indicated that 100 % of respondent answered correctly.
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If more that one person is performing maintenance, who should lock
and tag the equipment?
"

Figure 1.21: Person in Charge for LOTO Installation

From Figure 1.21, the survey question is to determine
who should lock and tag the equipment if more than one
person is performing maintenance. From figure above, it
indicated that only 4.8 % answered correctly which is
everyone who perform the maintenance should be the one
who lock and tag the equipment. The rest of respondent
may get confused and answered wrongly where 50 % said
only lead maintenance person should lock and tag the
equipment as well as for equipment operator for 45.2 %.

When a contractor is involved in the maintenance of your workplace, are
you required to change your Lockout Tagout procedure?
42 responses

@ True
@ False

)

Figure 1.22: Contractor Involvement

Figure 1.22 determined whether or not a contract
should change the Lockout Tagout procedure of the
organization or following the current procedure provided.
Only 9.5 percent replied correctly where the contractor
had to follow each of the organization or company's
procedures when carrying out maintenance activities
without any changes.

Before removing the lock you must do which of the following?

42 responses

@ Make sure equipment s safe

@ Notiy all affected personnel that
Lockout s being removed
Conduct a head count

@ Allof the above

N4

Figure 1.23: Person in charge for LOTO Release
The action to be taken before the lock-out is removed
after maintenance is complete is identified in Figure
1..23. The answer to these questions is," All of the above'
where action must be taken to secure the equipment,
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notify all employees and perform a management account
before the lockout is removed. The majority of
respondents answered incorrectly by choosing notifies all
affected personnel and make sure equipment is safe for
both 54.8 % and 14.3 % consecutively. Only 31 %
answered correctly.

If a worker is not present to remove his own lock, other worker can
remove it as long as he first makes sure it is safe and be notified by
management.

42 responses

@ Tue
@ Fase

Figure 1.24: Decision for LOTO Release

The above figure is to determine how the person who
puts the lock cannot remove his / her own lock is to
remove the lock. All respondents correctly answered who
the lock is, so long as it is safe and managed to notify.

4, Conclusion

This work has shown that it is important to introduce a
LOTO program in the automotive industry based on
evaluation results from data gathered from-respondents.
The application of LOTO was defined on the basis of the
study. Several tools for statistical analysis were used for
the research, including descriptive statistics and crosstab
analysis.

The first prototype is a correlation of information
management with the business type. Three versions were
built for study. The role of the models is to determine the
level of knowledge about LOTO in the company, to
identify the company that provides awareness, structure
and the critical LOTO implementation success factor.
Based on the response provided by the respondent, the
findings show that both companies are similarly familiar
with LOTO and the simple LOTO feature. The
knowledge level on LOTO for both companies is similar.
By the presentation of awareness and LOTO system
structure, the difference between both companies can be
achieved. Similar with business —the organization is less
open to the LOTO program or less qualified to workers.

The second prototype to be contrasted between the
business form and the application of a LOTO process
protocol has been developed throughout the study. This
showed that the majority of respondents—companies with
a major error in two LOTO processes —contribute a
slightly serious error in four procedures, which
contributed to the wrong answer while respondents from
the company did. The best LOTO guidelines for the
automotive industry were proposed in order to improve
LOTO practices. It can therefore help to increase the
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efficiency of LOTO Structure and the efficiency of
industrial maintenance services.

Finally, the third design, by combining them with
their Critical Success Factor (CSF) similarities, was
developed. An early theoretical LOTO system model was
introduced in order to improve LOTO activities. The
design will add to LOTO's quality and production.

The research focuses on creating a LOTO checklist
for best practice for the automotive industry. At the
beginning of the study, three goals were established. The
first is to determine the introduction of LOTO in
Malaysia's automotive industry. Next to evaluate the
application status and eventually to give automotive
companies the best practice of LOTO. The
implementation of research methodologies has achieved
these three objectives. To achieve and benefit
sustainability maintenance in Malaysia, a framework
model could be tested for further improvement and global
use for the automotive industries.
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