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ABSTRACT

Worker safety is a critical factor in the continuity of an oil palm industry because the progress
of the palm oil industry is also influenced by the availability of safety guarantees for its workers. Based
on the results of the study, it was shown that the highest percentage of accident risk assessment was at
the sterilizer work station (boiling FFB) using the HIRARC method, namely in the activity of pulling
the cable sling from the winch and then attaching the hook to the lorry from the transfer carriage with
25 the risk of accidents occurring with a percentage of 33.33 % and categorized into extreme, for the
second highest accident risk assessment, namely in the activity of pulling a lorry using a winch and in
the activity of opening the sterilizer door and lowering the sterilizer bridge with a work accident risk of
16 times with a percentage rate of 21.33% and categorized into high incident and the risk of work
accidents, namely in the activity of releasing the hook and carrying it then installing it to the last lorry
and in the activity of pulling and carrying sling cables from the winch with a risk of accidents of 9
times the incidence of work accidents with a percentage rate of 12.00% and categorized into incident
medium.

Keywords: Minimizing the Risk of Occupational Accidents and the HIRARC Method.

Introduction

Advances in digital technology are currently needed to facilitate work to meet community
needs, but without proper supervision, it is detrimental to the community itself[1], [2]. The use of
advanced technology is unavoidable, especially in industrial needs, which are characterized by
processes of mechanization, electrification, and modernization, as well as in the transformation of
globalization, which uses machines, equipment, and hazardous materials, which continue to increase
industrial needs [3]-[5].

Occupational accidents are events that often occur compared to other accidents; the impact is

immediately felt and seen, and the incident is recorded and reported in company documents [1], [6],
[7]. In addition, work accidents are also events that harm people and cause damage to property or
processes. These accidents are usually also caused by contact with a substance or energy source [2],
[8]-[10].
There are still several obstacles to preventing work accidents, one of which is the existence of a
traditional way of thinking that views accidents as disasters when people are separated[11]-[13]. One
way to prevent accidents from happening is to use the HIRARC (Hazard Identification, Risk
Assessment and Risk Control) method. The method is a series of K3 applications, starting with good
planning, including hazard identification, risk assessment, and fixed control measures based on data
collected to provide a comprehensive HIRARC study power model [14]-[16].

PT. X is a company engaged in the plantation sector and processing palm oil. Crude Palm Qil
(CPO) and kernels are the main products—implementation of work safety programs and their
relationship with efforts to increase work productivity where PT. X is already committed to preventing
and reducing work accidents and occupational diseases. However, in reality, work accidents still occur,
and workers are still classified as not meeting safety and security standards because it is found that
most workers do not use APD provided by the company, such as gloves, safety helmets, and safety
glasses. Based on accident case data for five years, as shown in Table 1. below:
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Table 1. Number of Work Accidents at PT. X Year 2018-2022

Month (people)

Year - Total
Jan Feb Mar Apr Mei Jun Jul Aug Sep Oct Nov Des
2018 8 0 2 5 0 2 2 0 0 2 0 1 22
2019 0O 1 1 0 4 3 0 5 2 1 2 0 19
2020 1 3 0 1 1 2 0 1 2 0 1 4 16
2021 0O 0 5 1 2 0 0 0 1 0 2 0 11
2022 5 0 2 3 0 0 0 0 0 0 0 0 10

(Source: PT. X, 2022)

Based on the survey results of PT. X, in a period of five years (2018-2022), experienced
fluctuations (up and down) in accident data at PT. X in 2018, there were work accidents of 22 people.
Thirteen workers had accidents caused by being exposed to quite hot steam at the sterilizer station.
Sharp objects cut seven people during the boiling machine repair process, while two other workers had
accidents due to being pinched by the sterilizer machine while repairing it. The high number of
accidents in 2018 was due to the carelessness of workers who underestimated the use of personal
protective equipment. In 2019, a work accident at PT. X decreased by 19 people, and eleven workers
suffered serious burns due to exposure to hot steam at the sterilizer station. Four workers had an
accident caused by being squeezed during machine repair at the sterilizer station, while four more
workers were due to slipping. The decrease in the number of work accidents is because the company is
committed to implementing a K3 program that is in accordance with the standards set by the
government to produce zero accidents so that work time is not wasted, which causes losses for the
company. In 2020, the number of accidents has decreased again; namely, as many as 16 workers
experienced work accidents caused by eight workers being exposed to hot steam pressure during the
TBS boiling process, five workers slipped, while three other workers experienced work accidents
caused by being pinned sterilizer machine when repairing the machine, the decrease in the number of
work accidents is due to the company's consistency in implementing this K3 program. Whereas in
2021, the number of work accidents has decreased again, namely by 11 workers, nine workers have had
accidents due to burns caused by boiling steam, and two people have had work accidents caused by
slipping. The decrease in the number of work accidents this year is due to K3 management at PT. X
held a K3 program training. In 2022, the number of work accidents has decreased again, namely ten
workers, three people had accidents caused by slipping, five people were exposed to steam pressure
when boiling FFB, and the other two workers had accidents caused by slipping.

Seeing the problems above, it is necessary to prevent the dangers of work accidents in the
workplace to minimize and reduce the number of work accidents and prevent work accidents. It is
essential to analyze the risk of accidents that occur by carrying out risk identification to determine
existing sources of danger and risk assessment to determine the potential and level of risk in each
workplace, one of which uses the HIRARC (Hazard Identification, Risk Assessment, and Risk Control)
method [17]-[19].

The HIRARC method is a method that is useful for any dangerous activity so that it can
directly detect and control it immediately so that the potential for work accidents can be minimized.
The HIRARC method can set directions in dealing with accident cases that occur in companies so that
companies will be able to solve their problems later—especially management issues within the
company [20]-[22].

Research Methods

Based on its nature, this research is classified as descriptive research, namely research that
systematically and effectively solves an existing problem based on factual information about existing
symptoms and seeks real information to find out the truth in data by identifying and evaluating sources
of danger. Posed by risks in each work area [2]. Place and Time of Research Implementation

This research was conducted at PT X, which is located in Tadu Raya District, Nagan Raya
Regency. The company is engaged in the plantation and refining of palm oil, whose main products are
crude palm oil (CPO) and kernels. The location is as shown in Figure 1 below:
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Research
Location

Figure 1. Research Location

Research design
The research plan can be seen in the research methodology flowchart in Figure 2. as follows:
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Figure 2. Research Flowchart

Based on Figure 2 of the research flowchart above, the research procedure is as follows:
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Introduction

Prepare research by identifying problems that often occur in companies, submitting ideas and
ideas in conducting final project research to industrial and corporate engineering departments, and
discussing with the final project coordinator and supervisor when working on a proposal.

Study of literature
A literature search in order to study the theory that will be used in accordance with the
research title on occupational accidents and health using the HIRARC method.

Data Collection

In research, the methods used to collect data include:

1. Observation Techniques
This is done directly at the factory, especially in the boiling section of fresh fruit bunches (TBS), to
find out all the information needed to solve problems.

2. Interview technique
This method is by interviewing directly with the manager or worker about problems related to the
data needed to achieve research objectives.

3. Library Engineering
This method is by looking for references in accordance with the research objectives.

The data obtained in this study consisted of primary and secondary data, namely:
1. Primary data is data collected by direct observation where the data includes:
a. Work activities that lead to accidents
b. Hazard occurrence documentation
c. APD observation data used by employees
2. Secondary Data is data that already exists within the company where the secondary data used
includes the following:
Total Production Workforce
Total work accidents
Total working hours
Total hours lost due to accidents
, Types of work accidents

Poo0oTe

Data Processing

1. Calculation of Risk Assessment
Data processing is carried out by calculating the risk rating, which is done after the three elements
of risk, namely consequences, exposure, and probability, to produce a breadth in proving the level
of risk by multiplying the three aspects with the formula:

Risk = Consequences x Exposure x Probability... (1)
Based on the results of calculating the risk level using the formula above, it is then grouped
according to the descriptive risk level shown in Table 2 below:

Table 2. Semi-quantitative risk level analysis [23]-[25]

Range Kategori Tindakan
. Operations are suspended until the risk can be
> 350 Very high reduced to an acceptable or tolerable level.
180 - 350 Priority 1 Need to check regularly
70 - 180 High need for technical improvements
20-70 Priority 3 Must continue to monitor periodically
Seriousness in dealing with the impact of work
<20 Acceptable accidents so that they can be minimized as much
as possible

)
) ) Basic Level X Exissiting Level
Risk Reduction =

Basic Level
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Once the risk level is determined from a semi-quantitative analysis, a risk mitigation score is
determined, with risk mitigation included in each work area, taking into account existing organizational
controls. Risk reduction is determined by subtracting the underlying risk from the existing risk using
the following formula:

Furthermore, the activities in assessing the identification of potential accidents when working
are references used in assessing the occurrence of a risk, as shown in Table 3. The following:

Table 3. Likelihood standard AS/NZS 43606

Skala HIRARC Keterangan Keterangan
Death > 1 person, the damage is very large,
5 Catastrophic and the effects are very extensive, cessation of

all operations.
Serious injury > 1 person, serious damage,

4 Major production stoppage

3 Moderate The injury is severe _enough to require medical
treatment and significant cost loss.

2 Minor Small injury, small cost loss

1 Insignificant No injuries, minor cost damage

Table 4. Risk Matrix Scale AS/NZS 43605

Risk Impact

Risk Frequency

PN WS

Table 5. Scale likelihood standard AS/NZS 43603

Skala Penilaian

HIRARC Keterangan Keterangan
5 Almost sure Occurrence of > 1 work accident in every 8 hours of
happened work
4 Might happen vag?Errence of > 1 work accident in every 24 hours of
3 Could occur Occurrence of > 1 work accident in 7 working days
2 Not Occur Occurrence of > 1 work accident in 30 working days
1 Rare happens Occurrence of > 1 work accident in 1 year of work

2. Calculation of the frequency of work accidents.

The calculation of the frequency rating is to show the number of accidents per million hours
worked. This can be done by calculating the frequency (FR), which is the number of accidents per
million hours worked, while the equation used is in accordance with the following formula:

_ Number of Accidents (n) x 1.000.000 )
~ Number of working hours (N)

Where :
FR = Frequency of accidents
n = Total accident
N = Total working hours
3. Calculation of Severity of Accident Severity
The calculation of the severity of an accident is a measure of the occurrence of an accident, with the
severity of an accident being calculated as the number of hours worked per million hours worked.
The formula used is:
_ Hx1.000.000 (3)

N
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Where:

S = The level of severity/severity of the accident

H = Total lost hours of work

N = Total working hours
4. Accident Percentage Calculation (Incident Rate)
The calculation of the percentage of accidents (incidence rate) is where the percentage of the number of
accidents is used to explain the percentage of total work accidents. The formula used is as follows:

L= Number of Work Accidents (n) x 100 (4)
B Number of Workers (N)

Where:
IL = Percentage of Number of Accidents
n = Number of Workers (N)

5. Calculation of the average loss of working days ~ (Average Time Losst Rate/ALTR)

The calculation of the average loss of working days, which is an indicator of the 'Duration Rate,' is
used to identify the severity of work accidents. The average lost workdays formula is used as
follows:

Total Lost Days 5)

Number of Accidents

ALTR =

Where:
ALTR = Average Lost Workdays
n = Number of Work Accidents

6. Calculation of Safe T Score/Safe T Value
The calculation of the safe T Score or safe T Value is a comparison of the results of past accident
rates to future events. This is intended to determine the level of reducing accident rates. Happy T-
values are used according to reference to accident control tests in statistics. The formula used is:

, F2 —F1 (6)
Familly Safe T Score (Sts) = T

N

where: Sts =T Value safe
F1 = The frequency with which accidents occurred in the past
F2 = The frequency with which accidents occurred in the future
N = Total working hours

7. Analysis
After processing the data obtained, it is then analyzed and evaluated against the frequency of
accidents, the severity of the accidents, and the safe t value. It analyzes the main factors that lead to
accidents so that the results of the causes can be evaluated according to the HIRARC method in order
to minimize the occurrence of work accidents.

8. Conclusions and Suggestions
At the end of the research, the next step is to conclude according to the research objectives. Then, the
authors make constructive suggestions in decision-making for improvement for the company and
subsequent research.

Results and Discussion
Data collection
1. Data on Total Work Accidents
The total work accidents that occurred at X in 2018-2022 are shown in Table 6. as follows:
Table 6. Data on Total Work Accidents

Month (people)
Year - Total
Jan Feb Mar Apr Mei Jun Jul Aug Sep Oct Nov Des

2018 8 0 2 5 0 2 2 0 0 2 0 1 22
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2019 0 1 1 0 4 3 0 5 2 1 2 0 19
2020 1 3 0 1 1 2 0 1 2 0 1 4 16
2021 0 0 5 1 2 0 0 0 1 0 2 0 11
2022 5 0 2 3 0 0 0 0 0 0 0 0 10

2. Data on Total Workforce and Total Working Hours/Month/Year
Based on the total workforce in PT. X, the total working hours and total working hours/year in
2018-2022 are obtained in Table 7. as follows:

Table 7. Data on Total Workforce and Total Working Hours/Month/Year

Tahun Tengga Kerja Keﬂjuar/nl?l,i:]aia(rj]]am Total Jumlah ng Kerja Tahun (Jam
(Orang) Orang) rang)
2018 18 4.320 51.840
2019 17 4.080 48.960
2020 15 3.600 43.200
2021 15 3.600 43.200
2022 15 3.600 43.200

Source: PT. Beurata Subur, 2022)

Where :
* The average working day per month is 30 days
* Total working hours in 1 working day is 8 hours

3. Data on the Recapitulation of the Number of Employees' Missing Hours
The results of the work accident data above yield a recapitulation of the total lost working hours in
2018-2022 in Table 8 below:

Table 8. Total Worker Hours Lost

Number of accidents

Year (people) Lost Days (Days) Lost Hours (Hours)
2018 22 50 400
2019 19 35 280
2020 16 28 224
2021 11 22 176
2022 10 20 160

(Source: PT. X, 2022)
Where: Total working hours in 1 day is 8 hours

Data processing
1. Hazard Identification with the HIRARC Method

Identification of hazards with the HIRARC method, which identifies accidents (hazard
identification), assesses risks (risk assessment), and
controls risks (risk control). The potential for accident reduction is used as a reference value in
controlling work accidents. Accident identification activities at PT. X can be described according to
Table 9. below:

Table 9. Identification of Accidents in the Sterilizer Work Area

Boiling Section FFB (Sterilizer

No Machine)

Accident Identification Accident Form

The operator slipped and hit his

head on the lorry

When pulling open the sterilizer

Pull the sterilizer door and lower ~ Hot steam from steam  door, the operator is at risk of steam

it onto the sterilizer bridge engine Strelilizer pressure in the hot steam of the
sterilizer.

3 Release the hook, then attach itto ~ Slippery boiling areas  Slipped, and the head of the operator

1  Lorry withdrawal using a winch Broken hook hook
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the last lorry and broken winch hit the lorry, and the operator's hand
cables could be stuck in the sling cable
fibers.

Pulling the cable sling on the
4 winch, then attaching the hook to
the lorry on the transfer carriage

Cable slingson a Operators can slipped, pinched and th
Disconnected Winch  head of the operator was hit by a Lorr

Operators can Slipped, pinched, and
could be punctured by sling cable
fibers.

Pulling and carrying cable slings ~ Cable slings on a
on the winch Disconnected Winch

Based on Table 9 above, the next step is to identify the severity of accidents in the work area
where accidents can be caused by several factors, including physical, machine, chemical, mechanical,
electrical, ergonomics, habits, environmental, biological and psychological accidents according to the
assessment reference according to Table 3-4 before. The results of the accident severity identification
are shown in Table 10 below:

Table 10. Identification of accident severity

No Boiling Section TBS (Sterilizer Because of an Crash Effect Accident Severity
Machine) accident Category
The operator slipped
1 Lorry withdrawal using a winch  Broken hook hook and hit his head on the Major
lorry
When pulling open the
Hot steam from sterilizer door, the
Open the sterilizer door and . operator runs the risk .
2 . . steam engine . Major
lower the sterilizer bridge L of being exposed to
Strelilizer
steam pressure from
inside the sterilizer.
Slipping and the head of
Slippery boiling the operator can be
3 Release the hook and carry, areas and broken stamped on the lorry, Moderate

then attach it to the last lorry and the operator's hand

can be pricked in sling

cable fibers.

Operators can

Broken cable sling  Slipped, pinched

on the winch and the head of the
operator fell lorry
operators can

Pulling and carrying cable A broken cable Slipped, pinched, and

slings on the winch sling on a winch could be punctured by

sling cable fibers.

winch cables

Pulled the winch sling cable,
4 then hooked it to the lorry on the
transfer carriage

Catastrophic

Moderate

After identifying the level of severity, the next step is a risk assessment (risk assessment), where the
assessment is made in the form of a risk assessment table. Risk assessment is an evaluation process for
identifying accidents. The reference scale used in the risk assessment is according to Tables 3 and 4
previously. The risk assessment is in accordance.
Table 11 is as follows:

Table 11. Risk Assessment

Part boiling TBS (Sterilizer Skor . Risk

No Machine) Crash Effect Likelihood Severity Risk Level
The operator

1 Lorry withdrawal using a winch  slipped and hit his 4 4 16 High

head on the lorry
Interesting moment
door sterilizer, the

Pull the door of the sterilizer . .
operator is at risk

2 and lower it to the bridge of the 4 16 High
- of steam pressure
sterilizer
on hot steam
sterilizer
3 Removing the hook, then The operator 3 3 9 Medium
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attaching it to the last lorry. It
slipped, and the operator's head
hit the lorry, and the operator's
hand could get stuck in the sling
cable fibers.

Pulling the cable sling on the
winch, then attaching the hook

4 to the lorry on the transfer
carriage
5 Pulling and carrying cable

slings on the winch

slipped and hit the
lorry, and the
operator's hand
could get stuck by a
sling cable fiber.
Operators can slip,
squeezed and the
chief operator is hit
by a lorry
Operators can
Slipped, pinched,
and could be 3
punctured by sling
cable fibers

9

Extrem

Medium

Based on Table 11 of the risk assessment above, the risk assessment is obtained by multiplying the
likelihood and severity columns so that the results of calculating the percentage of risk assessment are

accepted, as shown in Table 11. below:

Table 12. Percentage of Risk Assessment

Boiling Section Risk Rating Risk Value Percentage (%)
TBS (Sterilizer Machine) High 16 21,33
Pulling the lorry using the winch High 16 21,33
Pull the sterl_ll_zer do_or and lower it Medium 9 12,00
onto the sterilizer bridge
Release the hook, then attach it to the Extreme 25 33,33
last lorry
Pulling the cable sling on the winch,
then attaching the hook to the lorry on Medium 9 12,00
the transfer carriage

Total 75 100

The results from Table 11 above explain that the highest percentage of accident risk is in the
activity of pulling the sling cable on the winch, then attaching the hook to the lorry on the transfer
carriage with a percentage of 33.33%, while the lowest rate is in the activity of releasing the hook, then
attaching it to the most recent lorry and pulling and carrying sling cables from the winch with a
percentage of 12.00%, so that it is clear as shown in Figure 1. below:

Accident Risk Value

Accident Risk Percentage

33.33

High High  Medium Extrem Medium

Accident Risk Level

Figure 3. Graph of Risk Value Percentage

The results in Figure 1. explain the risk value for hazardous activities at PT. X, namely
33.33% is categorized into extreme risk, 21.33% is classified as high risk, and 12.00% is categorized

into medium risk.

2. Measuring the Frequency of Disabled Injury
Measuring the frequency rate or the frequency of injuries with disabilities, the formula used is in
accordance with equation 3, and the data used is the data in Table 6. The example of calculating the

frequency rate in 2018 is:

,R(2018) = 4,2438 =~ 5per 1.000.000 jam kerja

™
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2x1.000.000

FR(2018) = "¢

Based on these calculations, in the same way, the frequency rate recapitulation results are
shown in Table 13. below:

Table 13. Recapitulation of Frequency Rate Calculation Results

Year Amount Work accident Frequency Rate (FR)
2018 22 4,2438~5
2019 19 3,8807~4
2020 16 3,7037~4
2021 11 2,5463~3
2022 10 2,3148%3

The results of Table 13 above indicated that the highest calculation of the frequency of defect
injury rates, namely in 2018, which was 4,24385=5 per 1,000,000 working hours, and the lowest
frequency rate was in 2022, which was 2,3148=3 per 1,000,000 working hours, as shown in Figure 2.
Following:

Work Accident Frequency Rate (FR)

4.2438

3.8807 37037

2.5463 33148

Frequency Rate (FR)

2018 2019 2020 2021 2022

Work Accident Year
Figure 4. Frequency Level of Work Accident Rate (FR)

Figure 4. above shows that the frequency level for five years shows that in 2018, there were
4.2438~5 frequencies of accidents caused by slipping and the operator's head hitting the FFB lorry; in
2019, there were 3.8807~4 frequencies of accidents when pulling the door of the sterilizer the operator
is exposed to steam pressure from inside the sterilizer, in 2020 there was 3.7037~4 frequency of
accidents caused by slipping and the operator's head hitting the TBS lorry and the operator's hand being
pierced by a sling cable fiber, in 2021 there were 2.5463~3 accident frequencies caused by slipping,
pinching and the operator's head falling on the TBS lorry when raising the lorry to the register machine
(empty fruit and TBS separator) and in 2022 there will be 2.3148~3 of the frequency of accidents
caused by slipping, getting stuck and being able to get punctured by sling cable fibers.

2. Measurement of Severity Rate.

Calculation of Severity Rate The formula used according to the equation in the previous four equations.
An example of the calculation of the severity rate in 2018 is:

400x1.000.000 8)

SR (2018) = 77 Hours per 1,000,000 hours worked

Based on these calculations, where the severity rate of the disability injury in 2018 obtained 77 hours
lost per 1,000,000 working hours used, the overall Severity Rate results can be seen in Table 14,
namely:

Table 14. Hasil Severity Rate

Year  Total Hours Lost (Hours) Total Working Hours (Hours) Severity Rate (Jam)
2018 400 51.840 77,16
2019 280 48.960 57,19
2020 224 43.200 51,85
2021 176 43.200 40,74
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2022 160 43.200 37,03

Table 13 above shows that the measurement of the severity of disability injuries in 2018 was 77 hours
lost per 1,000,000 hours of work used. In 2019, there were 57 hours lost per 1,000,000 hours worked.
In 2020, there were 51 hours lost per 1,000,000 hours worked; in 2021, there will be 40 hours lost per
1,000,000 hours worked, and in 2022, there will be 37 hours lost per 1,000,000 hours worked, as
shown in Figure 3, namely:

Work Accident Severity Rate (SR)

100 77.16

57.19 51.85

40.74 37.03
50

Severity Rate (SR)

2018 2019 2020 2021 2022

Work Accident Year
Figure 5. Work Accident Severity Level (SR)

Figure 5 above shows that the measurement of the severity of disability injuries in 2018 was 77 hours
lost per 1,000,000 hours of work used; in 2019, there were 57 hours lost per 1,000,000 hours worked.
In 2020, there were 51 hours lost per 1,000,000 hours worked. In 2021, there will be 40 hours lost per
1,000,000 hours worked, and in 2022, there will be 37 hours lost per 1,000,000 hours worked.

2. Calculation of Safe T Score (Sts)

The F1 score was used in the previous year, and the F2 score is the score that will be calculated, as
shown in Table 15 below:

Table 15. Calculation of Happy T Score

Year Total Working Hours (Hours) F1 F2

2018 51.840 - 4,2438
2019 48.960 4,2438 3,8807
2020 43.200 3,8807 3,7037
2021 43.200 3,7037 2,5463
2022 43.200 2,5463 2,3148

Based on Table 15. Above, it can be compared to the score T survived, where the formula used
according to the previous equation 7. The calculation method is as follows:
1. Score T Happy 2018
Score T Happy Past (F1) is unknown, and the current T -survivor score (F2) is 4,2438, so the
2018 T Happy Score cannot be determined. This is because 2018 is the initial year of observation.
2. Score T Happy 2019
Score T Happy Past (F1), namely 3,6811, and the current T -ADVANCE SCORE (F2) is 4,2438,
so the calculation of the T Score Congratulations, namely:
3,8807 — 4,2438 9)
TS(2019) = ————

,4,2438
48960

Based on these calculations, this shows an increase in work accident prevention achievements in 2019
compared to 2018, so the overall calculation of the Safe T Score (STS) is in Table 16. as follows:

Sts (2019) = - 1,2333

Table 16. Recapitulation of Safe T Score

Tahun Nts
2019 -1,2333
2020 - 0,5905
2021 -0,5375
2022 -1,0643
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Based on Table 16 above shows that there has been an increase in achievement in preventing
work accidents in 2019 where the NTS value is negative, namely -1.2333, compared to the previous
year, namely 2018, because in 2018, this cannot be determined because in 2018 it was the initial year
of observation, for 2020 it shows that there has been an increase in accident prevention achievement
again because the Sts value is negative with a Nts value of -0.5905, in 2021 it shows that there has been
another increase in work accident prevention achievement with a negative Nts value of -0 .5375 while
in 2022 it shows that there has been an increase in work accident prevention achievements with a
negative Nts value of -1.0643.

Conclusions

The results of the highest accident risk assessment percentage at the sterilizer work station
(boiling TBS) using the HIRARC method, namely the activity of pulling the sling cable on the winch,
then attaching the hook to the lorry on the transfer carriage with 25 risk of accidents occurring with a
percentage of 33.33% and categorized into extreme, for the second highest accident risk assessment,
namely in the activity of withdrawing lorry using a winch and in the activity of pulling the sterilizer
door and being lowered on the sterilizer bridge with the risk of work accidents as much as 16 times
with a percentage rate of 21.33% and categorized into high incident and risk work accidents, namely in
the activity of releasing the hook and carrying it then being put on the last lorry besides that also in the
activity of pulling and carrying sling cables from the winch with an accident risk of 9 times the
incidence of work accidents with a percentage rate of 12.00% and categorized into med ium incident.

Overcoming the risks that cause work accidents, namely Perform maintenance on hook and
lorry hooks and cable slings, The company should replace a safer winch, Perform maintenance on
bollard surfaces (cable sling rounds), Changing the steam sterilizer pressure parameter with a larger
one, Operators must comply with work procedures when pulling the door of the sterilizer, The
company must replace the safety glove that has been damaged, Perform routine track lorry cleaning,
The company should replace a safer winch, Perform maintenance on bollard surfaces (cable sling
rounds), The company should replace a safer winch, Perform maintenance on bollard surfaces (cable
sling rounds), Perform maintenance on bollard surfaces (cable sling rounds).

References

[1] M. Z.Ikhsan, M. L.-J. T. dan M. LTerapan, undefined2022, andM. Z.lkhsan, “Identifikasi
Bahaya, Risiko Kecelakaan Kerja Dan Usulan Perbaikan Menggunakan Metode Job Safety
Analysis (JSA),” jurnal-tmit.com, vol. X, pp. 42-52, 2022, Accessed: May30, 2022. [Online].
Available: http://jurnal-tmit.com/index.php/home/article/view/13

[2] M. L.-J. T. dan M. L.Terapan, undefined2022, andM. Z.lkhsan, “ldentifikasi Bahaya, Risiko
Kecelakaan Kerja Dan Usulan Perbaikan Menggunakan Metode Job Safety Analysis (JSA),”
jurnal-tmit.com, vol. X, pp. 42-52, 2022, Accessed: May30, 2022. [Online]. Available:
http://jurnal-tmit.com/index.php/home/article/view/13

[3] P. A. M.Mulyojati andF.Yuamita, “Analisis Potensi Bahaya Kerja Pada Proses Pencetakan
Pengecoran Logam Menggunakan Metode Job Safety Analysis (JSA),” J. Teknol. dan Manaj.
Ind. Terap., vol. 2, no. 2, pp. 90-97, 2023.

[4] A Firdaus andF.Yuamita, “Upaya Pencegahan Kecelakaan Kerja Pada Proses Grading Ths
Kelapa Sawit Di PT. Sawindo Kencana Menggunakan Metode Job Safety Analysis (JSA),” J.
Teknol. dan Manaj. Ind. Terap., vol. 1, no. I1l, pp. 155-162, 2022.

[5] F. N.Rahman andA. Y.Pratama, “Analisis Beban Kerja Mental Pekerja Train Distribution PT.
Solusi Bangun Indonesia,” J. Teknol. dan Manaj. Ind. Terap., vol. 1, pp. 7-14, 2022, doi:
https://doi.org/10.55826/tmit.v1il.11.

[6] M. Z.lkhsan, “Identifikasi Bahaya, Risiko Kecelakaan Kerja Dan Usulan Perbaikan
Menggunakan Metode Job Safety Analysis (JSA),” J. Teknol. dan Manaj. Ind. Terap., vol. 1,
no. I, pp. 42-52, 2022.

[7] D.Dewianawati, M.Efendi, andS. R.Oksaputri, “Pengaruh Kecerdasan Emosional, Kompetensi,
Komunikasi dan Displin Kerja Terhadap Kineja Karyawan,” J. Teknol. dan Manaj. Ind. Terap.,
vol. 1, no. I, pp. 223-230, 2022.

[8] S.Balili andF.Yuamita, “Analisis Pengendalian Risiko Kecelakaan Kerja Bagian Mekanik Pada
Proyek PLTU Ampana (2x3 MW) Menggunakan Metode Job Safety Analysis (JSA),” J.

156



SITEKIN: Jurnal Sains, Teknologi dan Industri, Vol. 21, No. 1, Desember 2023, pp.145 - 157
ISSN 2407-0939 print/ISSN 2721-2041 online

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Teknol. dan Manaj. Ind. Terap., vol. 1, no. II, pp. 61-69, 2022.

H.Meiliati, M. A.Rafsanjani, andF.Rahadi, “Analisis Pengendalian Mutu Crude Palm Kernel
Oil (CPKO) Dengan Menggunakan Metode Statical Statistical Quality Control (SQC),” J.
Teknol. dan Manaj. Ind. Terap.,, vol. 2, no. 2, pp. 119-127, Jun.2023, doi:
10.55826/tmit.v2i2.71.

A.Anastasya andF.Yuamita, “Pengendalian Kualitas Pada Produksi Air Minum Dalam
Kemasan Botol 330 ml Menggunakan Metode Failure Mode Effect Analysis (FMEA) di
PDAM Tirta Sembada,” J. Teknol. dan Manaj. Ind. Terap., vol. 1, no. I, pp. 15-21, 2022, doi:
https://doi.org/10.55826/tmit.v1il.4.

D. M.Sutrisno, D.Herwanto, andW.Wahyudin, “Analisis Pengaruh Disiplin Kerja Terhadap
Kinerja Karyawan Pada PT XYZ di Karawang,” J. Tek. Ind. J. Has. Penelit. dan Karya IIm.
dalam Bid. Tek. Ind., vol. 8, no. 2, pp. 91-100, 2022.

M. I.Hamdy, M.Nur, A.Mas’ari, andF. E.Suheri, “Analisa Postur Kerja Manual Material
Handling (Mmh) pada Karyawan Bagian Pembuatan Block Menggunakan Metode Rapid
Upper Limb Assessment (Rula)(Studi Kasus: PT. Asia Forestama Raya),” J. Tek. Ind., vol. 5,
no. 1, pp. 6265, 2019.

M. A.Muzakiki, A. W.Rizqi, andE. D.Priyana, “Analisis Beban Kerja Fisiologis Pada
Karyawan Bongkar Muat Bahan Bangunan Dengan Metode CVL Dan Konsumsi Kalori,” J.
Tek. Ind. J. Has. Penelit. dan Karya Ilm. dalam Bid. Tek. Ind., vol. 9, no. 2, pp. 447-453, 2023.
N.Nofirza, “Analisa Beban Kerja Fisik yang Dialami Pekerja pada Stasiun Pencetakan Worm
Screw dengan Menggunakan Work Sampling (Studi Kasus: PT. Riau Logam Engineering),” J.
Tek. Ind. J. Has. Penelit. dan Karya llm. dalam Bid. Tek. Ind., vol. 2, no. 1, pp. 1-8, 2016.
H.Jasri, “Analisa Beban Kerja Fisik Operator pada Stasiun Packing melalui Pendekatan Work
Sampling,” J. Tek. Ind. J. Has. Penelit. dan Karya lIm. dalam Bid. Tek. Ind., vol. 2, no. 1, pp.
9-17, 2016.

M. l1.Hamdy, “Pengaruh Faktor Motivasi Kerja Terhadap Kinerja Karyawan,” J. Tek. Ind. J.
Has. Penelit. dan Karya llm. dalam Bid. Tek. Ind., vol. 1, no. 2, pp. 117-125, 2015.
I.Kusumanto, E. G.Permata, andH. D.Saputra, “Usulan Perbaikan Sistem Kerja Pada Proses
Produksi Crumb Rubber Menggunakan Metode SHERPA Di PT. Riau Crumb Rubber
Factory,” Pros. CELSciTech, vol. 2, p. tech_85-tech_90, 2017.

M. T.Tengku Nurainun ST andT.Nurainun, “Usulan Rancangan Perbaikan Nilai Insentif Untuk
Meningkatkan Kepuasan Kerja dan Menurunkan Turnover Karyawan Di PT. Bersama Makmur
Raharja Pekanbaru,” J. Tek. Ind., vol. 1, no. 1, pp. 54-60, 2015.

J.Hasil Penelitian dan Karya lImiah dalam Bidang Teknik Industri, D.Diniaty, andM.Ikhsan,
“Analisis Beban Kerja Mental Operator Lantai Produksi Pabrik Kelapa Sawit Dengan Metode
NASA-TLX di PT. Bina Pratama Sakato Jaya, Dharmasraya,” ejournal.uin-suska.ac.id, vol. 4,
no. 1, 2018, Accessed: Jun.13, 2022. [Online]. Available: http://ejournal.uin-
suska.ac.id/index.php/jti/article/view/5880

M. 1. H.Umam, N.Nofirza, M.Rizki, andF. S.Lubis, “Optimalisasi Jumlah Kebutuhan Tenaga
Kerja pada Stasiun Kerja Hoisting Crane Menggunakan Metode Work Sampling (Studi Kasus:
PT. X),” J. Tek. Ind. J. Has. Penelit. dan Karya Ilm. dalam Bid. Tek. Ind., vol. 5, no. 2, pp.
125-129, 2020.

D.Diniaty andl.Ariska, “Penentuan Jumlah Tenaga Kerja Berdasarkan Waktu Standar Dengan
Metode Work Sampling Di Stasiun Repair Overhoul Gearbox,” J. Tek. Ind., vol. 3, no. 1, 2017.
M.Siska andM.Teza, “Analisa posisi kerja pada proses pencetakan batu bata menggunakan
metode NIOSH,” J. llm. Tek. Ind., vol. 11, no. 1, pp. 61-70, 2012.

Y. A.Kusuma andA. Z.Muttagin, “Pengukuran Total Productive Maintenance Pada Stasiun
Kerja dengan Memperhatikan Faktor Risiko,” J. Tek. Ind. J. Has. Penelit. dan Karya lim.
dalam Bid. Tek. Ind., vol. 7, no. 2, pp. 122-129, 2021.

H.Anwardi andM. R.Ridha, “Perancangan Alat Bantu untuk Memperbaiki Postur Kerja
Karyawan pada Usaha Air Minum Mesjid Nurul Islam dengan Metode Quick Exposure
Checklist (QEC).(Studi Kasus: Usaha Air Minum Mesjid Nurul Islam),” J. Tek. Ind., vol. 4, no.
2,2018.

M.Nur, “Analisis Keselamatan Dan Kesehatan Kerja Terhadap Kinerja Karyawan PT. Johan
Sentosa (PKS-Bangkinang),” J. Tek. Ind. J. Has. Penelit. dan Karya Ilm. dalam Bid. Tek. Ind.,
vol. 1, no. 2, pp. 75-82, 2015.

157



