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ABSTRAK

Keselamatan dan kesehatan kerja (K3) pada industri penggilingan padi perlu mendapatkan perhatian
karena pekerja terpapar berbagai potensi bahaya yang dapat menyebabkan kecelakaan kerja,
penyakit akibat kerja, serta menurunkan produktivitas perusahaan. Oleh karena itu, diperlukan
upaya pengelolaan risiko yang efektif untuk menciptakan lingkungan kerja yang aman dan
mendukung keberlangsungan operasional perusahaan. Penelitian ini bertujuan untuk
mengidentifikasi potensi bahaya, menganalisis tingkat risiko menggunakan metode Hazard
Identification, Risk Assessment, and Risk Control (HIRARC), serta mengembangkan model analisis
risiko berbasis simulasi Monte Carlo pada proses penggilingan padi. Penelitian dilakukan melalui
observasi lapangan, wawancara, dan pengisian checklist HIRARC pada stasiun kerja cleaning,
husking, separating, dan polishing. Metode HIRARC digunakan untuk mengidentifikasi bahaya,
menilai tingkat risiko, dan menyusun usulan pengendalian risiko. Selanjutnya, simulasi Monte Carlo
diterapkan untuk memodelkan ketidakpastian risiko yang dipengaruhi oleh variasi kondisi
operasional, seperti kapasitas produksi, durasi kerja, dan kepatuhan penggunaan alat pelindung diri.
Hasil penelitian menunjukkan adanya berbagai bahaya fisik, mekanis, dan lingkungan pada seluruh
tahapan proses penggilingan padi. Risiko dominan yang teridentifikasi meliputi paparan debu
sekam, kebisingan mesin, lantai licin, serta risiko terjepit atau tersangkut pada komponen mesin
yang berputar. Hasil simulasi Monte Carlo menunjukkan bahwa risiko paling kritis adalah terjepit
mesin pada stasiun husking dan polishing serta paparan debu sekam pada stasiun cleaning. Usulan
pengendalian berupa pemasangan machine guarding, local exhaust ventilation, penyusunan SOP
K3, safety briefing, dan penggunaan masker respirator mampu menurunkan nilai expected risk dari
71,81% menjadi 36,18% atau sebesar 49,62%. Dengan demikian, integrasi metode HIRARC dan
simulasi Monte Carlo mampu menghasilkan analisis risiko yang lebih komprehensif serta
mendukung pengambilan keputusan pengendalian risiko secara efektif pada proses penggilingan
padi.

Kata Kunci: Analisis Risiko, HIRARC, Keselamatan dan Kesehatan Kerja, Penggilingan Padi,
Simulasi Monte Carlo



ABSTRACT

Occupational Safety and Health (OSH) in the rice milling industry requires serious attention
because workers are exposed to various hazards that may lead to workplace accidents, occupational
illnesses, and reduced productivity. Therefore, effective risk management is necessary to create a
safe working environment and support sustainable industrial operations. This study aims to identify
potential hazards, analyze risk levels using the Hazard Identification, Risk Assessment, and Risk
Control (HIRARC) method, and develop a risk analysis model based on Monte Carlo simulation in
the rice milling process. The research was conducted through field observations, interviews, and
HIRARC checklist assessments at the cleaning, husking, separating, and polishing workstations. The
HIRARC method was employed to identify hazards, evaluate risk levels, and formulate risk control
measures. Furthermore, Monte Carlo simulation was applied to model risk uncertainty influenced
by variations in operational conditions, including production capacity, working duration, and
compliance with personal protective equipment usage. The results revealed the presence of various
physical, mechanical, and environmental hazards throughout the rice milling process. The dominant
risks identified included rice husk dust exposure, machine noise, slippery floors, and the risk of
workers being caught in or trapped by rotating machine components. Monte Carlo simulation
results indicated that the most critical risks were machine entrapment at the husking and polishing
stations and rice husk dust exposure at the cleaning station. Risk control measures based on the
hierarchy of controls, including machine guarding installation, local exhaust ventilation, OSH
standard operating procedures, safety briefings, and respirator use, successfully reduced the
expected risk value from 71.81% to 36.18%, representing a reduction of 49.62%. These findings
demonstrate that the integration of HIRARC and Monte Carlo simulation provides a more
comprehensive risk assessment and supports more effective occupational risk control decision-
making in rice milling operations.

Keywords: HIRARC, Monte Carlo Simulation, Occupational Risk Control, Occupational Safety and
Health, Rice Milling.
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