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Abstract: A repair shop is a business entity operating in the field of automotive service, including vehicle repair and maintenance 
services, offering services ranging from routine inspections to complex damage repair. A repair shop employee is exposed to a 
variety of hazards, especially those related to compressor equipment, including explosion injuries, pneumatic equipment 
connected to a compressor, air spray, as well as respiratory illnesses. This study aims to identify and analyze the hazards that arises 
during works that uses a compressor at repair shop X. In this article, the researcher used a descriptive research design and the 
HAZOP (Hazard and Operability Study) approach. In the result, 4 hazards were identified in the high-risk category, 2 hazards in the 
medium-risk category, and 2 hazard risks in the low-risk category. In conclusion, each part of equipment or machine has different 
risks, but risks can be prevented through proper control. 
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INTRODUCTION 

The development of the transportation sector nowadays has been growing rapidly in recent years, as people 
rely on motor vehicles, as shown by the data on the increasing number of motor vehicles from year to year. In 2011, 
there were approximately 141,9 million motor vehicles in Indonesia. The number increased to 148,2 million in 2022 
(Badan Pusat Statistik, 2024), and 157,08 million in 2023 (Badan Pusat Statistik, 2024).  The increasing number of motor 
vehicles increases the demand for repair and maintenance services. As a result, the automotive repair shop industry 
has grown a lot in many regions in Indonesia. Repair shop is a business unit engaged in automotive service including 
vehicle repair and maintenance service, providing services from regular checking to complex damage repair. As 
quoted from the PBOIN (Persatuan Bengkel Otomotif Indonesia) website, there are more than 400.000 automotive 
repair shops in Indonesia and 95% of it is categorized as UMKM (Usaha Mikro, Kecil, dan Menengah). 

The business employs more than 2 million people and provides livelihood for at least 5 million people in 
Indonesia (Prabowo, 2024). Repair Shop X was established in 2016, located in Gajahmungkur, Semarang City. The 
repair shop provides various services, from vehicle maintenance to repair, and offers various vehicle spare parts. With 
its strategic location, repair shop X is often crowded with customers. Many activities happen every day at repair shop 
X. A lot of types of equipment such as compressors are very often used in many activities at repair shop X. A 
compressor is a machine used to compress air by pulling the air from the atmosphere or pulling air using high pressure 
from ambient atmospheric pressure (Siswo et al., 2022). A compressor is used in many activities such as pumping 
tires, operating pneumatic tools, cleaning using compressed air, and many more. Those activities make a repair shop, 
where mechanics do their job, have many hazard risks, which can result in accidents or illness because of work. 

A work related accident refers to an incident occurring within a work environment. This includes accident that 
take place during travel to and from workplace. A work related illness is illness that is caused by work and/or 
workplace arise as a result of the job or the work environment  (Peraturan Menteri Ketenagakerjaan Republik 
Indonesia Nomor 5 Tahun 2021 Tentang Tata Cara Penyelenggaraan Program Jaminan Kecelakaan Kerja, Jaminan 
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Kematian, Dan Jaminan Hari Tua, 2021). Statistics report that annually, around 250 million accidents happen and more 
than 160 million people getting sick, leading to 1,2 million fatalities of the workers (International Labour Organization, 
2013).  Both accidents and illnesses associated with work can happen because of many factors in workplace, such as 
physical, biological, chemical, ergonomical, and psychosocial dangers. Moreover, repair shop represents an informal 
sector which often lacks proper regulations and monitoring, frequently neglecting the occupational health and safety 
standards which are supposed to be enforced. As a result, many risks may arise whenever. 

Various possible risks exist at a repair shop, particularly those associated with compressor equipment, 
including injuries caused by an explosion, pneumatic equipment connected to a compressor, air spray, as well as 
respiratory disease. Given many potential dangers arising of compressor, it is essential to identify, analyze, and 
mitigate the risk. One effective approach that can be used is HAZOP method (Hazard and Operability Study). HAZOP 
is a structured and systematic method to evaluate hazard risks and technical challenges when a process or system is 
being built or modified. This methods involves investigation to determine the likelihood of deviations from the 
intended design, allowing us to find whether there is any anomaly that can potentially result in adverse outcomes 
(Alijoyo et al., 2021).  HAZOP analysis is conducted carefully, considering all potential risks associated with any part of 
compressor, enabling effective prevention efforts to minimize workplace injuries and.  

Conducting an analysis of the hazard risk level of a compressor at a repair shop is crucial to improve workplace 
safety and health, which ultimately leads to improved operational efficiency. Through risk assessments, potential 
hazards can be identified and comprehended. Implementation of control measures also needs to be carried out as a 
follow-up to the analysis, such as using Personal Protective Equipment (PPE), correct implementation of Standars 
Operating Procedures (SOP), and educating staff about the importance of the importance of Occupational Health 
and Safety (OHS). These will contribute to a creation of safer and healthier working environment, for both workers 
and customers. The study carried out by (Lee et al., 2024) revealed a total of 21 risks, of which 9 were classified as 
medium risk while 12 fell into the lowrisk category. The result highlights the importance of hazard risks analysis of a 
compressor at a repair shop. This study focused on the HAZOP method to map the hazard risks that may arise when 
operating a compressor because the equipment plays a crucial role in nearly all functions within a repair shop. The 
objective of this research is to identify and evaluate the hazard risks of any activities associated to compressor at 
repair shop X. 
 

METHODS 
This study uses a descriptive research framework, where data is gathered through onsite observation and from 

interviews. This method involves direct investigation of the location to observe the whole working process as well as 
to identify potential risk that could harm employees. Other than that, interview with the people in charge of the 
repair shop is conducted to obtain comprehensive information and a full understanding of the necessary data (Anwar 
et al., 2019). The HAZOP (Hazard and Operability Study) method was incorporated by integrating the OHS 
Occupational Risk Assessment and Control (Pujiono et al., 2013). The primary objective for the HAZOP method is to 
conduct a systematic review of a process or operation in a system, which aim to detect any possible that can 
potentially cause accidents (Nur, 2018). The study was focused on compressor equipment at the repair shop X. 

The methodology used to collect and process the data in this study involved several activities: observing repair 
shop X, conducting interview with the mechanics and the shop’s owner, and creating a HAZOP (Hazard and 
Operability Study) worksheet. The HAZOP worksheet encompassed several steps: (1) identifying the sources of 
hazards observed (2) describing deviations observed during the work process (3) analyzing the causes of those 
deviations (4) identifying the potential consequences arising due to the deviations (5) performing risk assessment by 
defining the score of likelihood and severity criteria (6) outlining the next temporary measures to mitigate the risks 
(7) ranking the identified hazards potency using the HAZOP worksheet, incorporating its likelihood and severity in 
the risk matrix to define the hazard priority that has to be addressed first. After that, recommendations for repairs 
relevant to those risks were formulated (Anwar et al., 2019). Likelihood in this study refers to the estimation of how 
likely a potential risk to occur in the workplace as illustrated table 1. On the other hand, severity means the seriousness 
of the potential consequences stemming from a hazard in the workplace that can be found in table 2. (Ihromi et al., 
2024).  
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Table 1. Likelihood 

Level Criteria 
Description 

Qualitative Semi-quantitative 
1 Rare Not expected to occur, but still possible. Happen less than once per 10 year. 

2 Remote Not likely to occur under normal 
circumstances. 

Happen once per 10 year. 

3 Occsaional Possible or known to occur. Happen once per 5 year until once per year. 

4 Frequent 
Common occurrence. Happen more than once per year until once 

per month. 

5 Almost 
Certain 

Continued or repeating experience. Happen more than once per month. 

 
Table 2. Severity 

Level Criteria 
Description 

Injury Seriousness Work Day 

1 Negligible 
Does not result in harm or injury to a person. Does not result in lost of 

work days. 

2 Minor 
Result in light injuries, minor lost, and does not significantly 
affect someone’s life. 

Can still work in the same 
day or the same shift. 

3 Moderate 
Result in heavy injuries that requiring medical treatment, 
without causing permanent disabilities, with middle financial 
lost. 

Result in less than 3 work 
days lost. 

4 Major 
Result in fatal injuries, permanent disabilities, large financial 
lost, and significantly affect the continuity of the business 
operation. 

Result in more than 3 
work days lost. 

5 Catastrophic Result in death and big loss that can permanently stop the 
business operation. 

Result in permanent lost 
of work days. 

 

  
Picture 1. Risk Matrix 

 

RESULT AND DISCUSSION 
When examining hazard risks using the HAZOP method, some elements such as guide words are essential to 

identify the deviations, while parameters serve as benchmarks for the goals of a system or process that is being 
analyzed. The integration of guide words and parameters allows us to identify the deviations that could occur within 
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a system or process, particularly at specific nodes (Vimalasari, 2016). A compressor consists of various components, 
such as drain valve, fluid cooler, hose, hose fitting, ball valve, filter, pressure gauge, pressure switch, safety valve, and 
receiver tank.  From the series of compressor parts that have been directly observed, various potential hazard risks 
were identified. Subsequently, the research team assessed these risks using the criteria outlined in table 1 and the 
severity level as shown in table 2. The results were then organized into a risk matrix illustrated in picture 1., allowing 
for the determination of the risk level associated with any deviation observed. The findings show that if the fluid 
cooler part is blocked and cannot function normally, it will fail to lower the fluid temperature, resulting in excessive 
hot air entering the compressor. As a result, overheating occurs, which could potentially lead to an explosion. This 
deviation carries a total risk rating of 8 and is classified as high risk, so controlling effort is needed. The detailed result 
of the risk assessment are provided in details in table 3. 

 
Table 3. Risk Assessment of Compressor Equipment at Repair Shop X 

No Node Function Guide 
Word 

Parameter Deviation Cause Consequences 

Risk 
Rating 

L S R 

1 Drain 
Valve 

A valve below the 
compressor to 
remove water or 
dirt accumulated 
inside the receiver 
tank. 

No Flow No flow Dirt is never 
cleaned 

Accumulation of 
dirt, so the 
compressor heats 
up more quickly  

3 1 3 

2 Fluid 
Cooler 

Lower the fluid 
temperature used 
to move the 
compressor 

More Temperature High 
temperature 

Cooler is 
stucked or 
fails, the 
coolant fluid is 
never changed 

Air entering the 
compressor is very 
hot, so the pressure 
builds uo and 
overheat 

2 4 8 

3 Hose 
Connecting many 
parts of the 
compressor 

More  Pressure 
High 
pressure 

Air entering 
the hose is too 
much or too 
hot 

Hose may be 
broken or air 
leakage happens 

2 3 6 

4 
Hose 
Fitting 

Connecting the 
hose with other 
parts of the 
compressor 

More  Pressure 
High 
pressure 

Air entering 
the hose is too 
much or too 
hot 

The hose fitting 
pops out 2 3 6 

5 Ball 
Valve 

Controlling the 
fluid or air flow in 
the compressor 

More Flow High flow 

Valve is 
opened too 
much so there 
is too much air 
flowing or 
leakage in the 
ball valve 

Too much flow and 
failure in the system 2 3 6 

6 Filter 
Filtering the fluid or 
air entering the 
compressor  

No Flow No flow 

Dirt sticks to 
the filter, so 
the air could 
not go through 

No air entering the 
compressor 

3 1 3 

7 
Pressure 
Gauge 

Measuring the air 
pressure No Measure No measure 

Pressure Gauge 
could not 
measure 
because of an 
error 

Employee could not 
see the air pressure 
inside, so excess air 
cannot be detected 

1 4 4 
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8 
Pressure 
Switch 

Maintain the compressor 
pressure stable and prevent 
damage to the other parts 
caused by excess pressure. 

More Pressure 
High 
pressure 

Pressure switch is 
stucked or not able to 
open the valve so high 
pressure keeps building 
up 

It may 
explode 
or leak 

1 5 5 

9 Savety 
Valve 

Release excess air when the 
pressure inside the compressor 
exceeds the limit to prevent 
damage to the compressor 

More Pressure High 
pressure 

Safety valve is stucked 
or fails to control the 
air flow going in 

It may 
explode 
or leak 

1 5 5 

10 
Receiver 
Tank 

Collecting the air that has been 
compressed More Pressure 

High 
pressure 

Air entering the hose is 
too much or too hot 

It may 
explode 
or leak 

1 5 5 

 
Following this, to control the hazard risk, it is essential to conduct a safeguard analysis to prevent deviation 

or minimize the conseqeunces caused by deviation (Risnavian, 2020). Additionally, appropriate action that is align 
with the control hierarchy must be implemented, such as elimination, substitution, design considerations, 
administration, and Personal Protective Equipment (PPE) (Singgih & Laksono, 2021). In controlling hazards associated 
with compressor equipment at repair shop X, only the administrative control can be applied by regularly 
implementing the maintenance procedures regularly, conducting inspection and checks prior to the use of the 
compressor, as well as conducting training for the employees. The comprehensive details of safeguard and actions 
to be taken are outlined in table 4. 

 
Table 4. Control and Measures Recommentation 

No Node Deviation Cause Consequences Safeguard Risk 
Rating 

Action  

1 Drain 
Valve 

No flow Dirt is never 
cleaned 

Accumulation of 
dirt, so the 
compressor heats 
up more quickly  

Installing 
filter before 
the valve 

3 

Administrative 
Conducting training 
about cleaning 
procedures and its 
consequences if it is not 
done properly 
Creating regular 
maintenance and 
cleaning schedule 

 

2 Fluid 
Cooler 

High 
temperature 

Cooler is 
stucked or 
fails, the 
coolant fluid is 
never changed 

Air entering the 
compressor is very 
hot, so the pressure 
builds uo and 
overheat 

Adding a 
temperature 
sensor 
component 

8 

Administrative 
Conducting training 
about the importance of 
maintenance and the 
consequences due to 
lack of maintenance 
Creating a regular part 
checking and changing 
schedule 

 

3 Hose High 
pressure 

Air entering 
the hose is too 
much or too 
hot 

Hose may be 
broken or air 
leakage happens 

Pressure 
regulator in 
the system 

6 

Administrative 
Implementing regular 
maintenance procedure 
properly 
Conducting training 
about potential dangers 
due to lack of 
maintenance 
Conducting regular 
inspection to ensure the 
condition of the part 
before operating 
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4 
Hose 
Fitting 

High 
pressure 

Air entering 
the hose is too 
much or too 
hot 

The hose fitting 
pops out 

Ensuring the 
tightness of 
the hose 
fitting using 
torque 
wrench 

6 

Administrative 
Implementing regular 
maintenance procedure 
properly 
Conducting training 
about potential dangers 
due to lack of 
maintenance 
Conducting regular 
inspection to ensure the 
hose fitting’s tightness 

 

5 
Ball 
Valve High flow 

Valve is 
opened too 
much so there 
is too much air 
flowing or 
leakage in the 
ball valve 

Too much flow and 
failure in the 
system 

Pressure 
regulator in 
the system 

6 

Administrative 
Implementing regular 
maintenance procedure 
properly 
Conducting training 
about potential dangers 
if we rotate the ball valve 
carelessly and exessively 
Conducting regular 
inspection to ensure the 
condition of the part 
before operating 

 

6 Filter No flow 

Dirt sticks to 
the filter, so 
the air could 
not go 
through 

No air entering the 
compressor 

Installing 
pressure 
indicator 
before and 
after filter to 
detect 
blockage in 
the filter 

3 

Administrative 
Implementing regular 
maintenance procedure 
properly 
Conducting training 
about potential dangers 
due to lack of 
maintenance 
Conducting regular 
inspection to ensure the 
condition of the part 
before operating 

 

7 Pressure 
Gauge 

No measure 

Pressure Gauge 
could not 
measure 
because of an 
error 

Employee could not 
see the air pressure 
inside, so excess air 
cannot be detected 

Installing 
secondary 
pressure 
gauge 
connected 
to the same 
point in the 
system, 
Using digital 
pressure 
sensor that 
can send 
data directly 
to the 
control 
panel 

4 

Administrative 
Implementing regular 
maintenance procedure 
properly 
Conducting training 
about potential dangers 
due to lack of 
maintenance 
Conducting regular 
inspection to ensure the 
condition of the part 
before operating 
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8 Pressure 
Switch 

High 
pressure 

Pressure switch is stucked 
or not able to open the 
valve so high pressure 
keeps building up 

It may 
explode or 
leak 

Installing 
pressure 
indicator 
and alarm 

5 

Administrative 
Implementing regular 
maintenance procedure 
properly 
Conducting training 
about potential dangers 
due to lack of 
maintenance 
Conducting regular 
inspection to ensure the 
condition of the part 
before operating 

 

9 
Savety 
Valve 

High 
pressure 

Safety valve is stucked or 
fails to control the air flow 
going in 

It may 
explode or 
leak 

Using PRV 
as an 
additional 
protection 
layet to 
prevent 
excess 
pressure 

5 

Administrative 
Implementing regular 
maintenance procedure 
properly 
Conducting training 
about potential dangers 
due to lack of 
maintenance 
Conducting regular 
inspection to ensure the 
condition of the part 
before operating 

 

10 
Receiver 
Tank 

High 
pressure 

Air entering the hose is 
too much or too hot 

It may 
explode or 
leak 

High 
pressure 
alarm 

5 

Administrative 
Implementing regular 
maintenance procedure 
properly 
Conducting training 
about potential dangers 
due to lack of 
maintenance 
Conducting regular 
inspection to ensure the 
condition of the part 
before operating 

 

 
CONCLUSION 

Compressor is made from several parts, namely drain valve, fluid cooler, hose, hose fitting, ball valve, filter, 
pressure gauge, pressure switch, safety valve, and receiver tank. After analyzing the parts of the compressor at repair 
shop X, some hazard risks were identified. Analysis was done by using HAZOP method with the node number of 10 
according to the parts of the compressor. According to our analysis, 4 hazards risk are categorized into high-risk, 4 
are categorized into middle-risk, and 2 are categorized into low-risk. Most of the cause that affect the hazards risk in 
the compressors are due to lack of monitoring and regular maintenance. Therefore, our team proposes some 
recommendations, including applying of regular maintenance procedures, chek-up or regular inspection before the 
compressor is used, and conducting training for the workers, to improve the knowledge and awareness of the 
importance of Health and Safety in the Workspace. 
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