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ABSTRAK

Pemeliharaan sistem rem cakram merupakan aktivitas krusial dalam menjamin
keselamatan kendaraan penumpang. Di lingkungan pendidikan vokasi, khususnya
bengkel sekolah, aktivitas pemeliharaan memiliki potensi tinggi terjadinya
kesalahan manusia (human error) akibat keterbatasan pengalaman, tekanan waktu,
dan kondisi kerja yang belum sepenuhnya ideal. Penelitian ini bertujuan untuk
menganalisis tingkat human reliability serta menyusun Risk-Based Maintenance
framework pada praktik pemeliharaan rem cakram mobil penumpang menggunakan
metode Human Error Assessment and Reduction Technique (HEART). Penelitian
menggunakan pendekatan mixed methods dengan desain sekuensial eksplanatori.
Data kuantitatif diperolen melalui perhitungan Human Error Probability (HEP)
berdasarkan Hierarchical Task Analysis (HTA), penentuan Generic Task Type
(GTT), identifikasi Error Producing Conditions (EPC), dan penilaian Assessed
Proportion of Effect (APOE). Data kualitatif diperoleh melalui observasi,
wawancara, dan Focus Group Discussion (FGD) dengan guru praktik dan teknisi
ahli. Objek penelitian adalah aktivitas pemeliharaan rem cakram depan kendaraan
Mitsubishi Xpander yang dilakukan siswa kelas XII Program Keahlian Teknik
Kendaraan Ringan Otomotif di SMKN 1 Kuningan. Hasil penelitian menunjukkan
bahwa beberapa sub-tugas memiliki nilai HEP tinggi, terutama pada tahap
pemasangan kembali caliper rem, pengencangan mur roda, dan pengujian akhir
sistem rem. EPC dominan meliputi tekanan waktu, kurangnya pengalaman
operator, kualitas prosedur kerja yang belum optimal, dan tidak adanya
pemeriksaan independen. Berdasarkan hasil analisis tersebut, disusun Risk-Based
Maintenance framework yang memprioritaskan tindakan pengendalian pada sub-
tugas dengan tingkat risiko tertinggi melalui penguatan supervisi, penyempurnaan
SOP, peningkatan pelatihan praktik, dan penerapan pemeriksaan berlapis
(independent checking). Penelitian ini diharapkan dapat memberikan kontribusi
teoretis dan praktis dalam pengembangan pendekatan RBM untuk peningkatan
human reliability pada aktivitas pemeliharaan di lingkungan pendidikan vokasi.

Kata kunci: Human Reliability Analysis, Human error, HEART, Pemeliharaan
Rem Cakram, Risk-Base d Maintenance.
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ABSTRACT

The maintenance of disc brake systems is a critical activity in ensuring the safety of
passenger vehicles. In vocational education environments, particularly school workshops,
maintenance activities have a high potential for human error due to limited experience,
time pressure, and working conditions that are not yet fully ideal. This study aims to
analyze the level of human reliability and to develop a Risk-Based Maintenance (RBM)
framework for passenger car disc brake maintenance practices using the Human Error
Assessment and Reduction Technique (HEART) method. The research employed a mixed-
methods approach with a sequential explanatory design. Quantitative data were obtained
through the calculation of Human Error Probability (HEP) Base d on Hierarchical Task
Analysis (HTA), determination of Generic Task Type (GTT), identification of Error
Producing Conditions (EPCs), and assessment of the Assessed Proportion of Effect
(APOE). Qualitative data were collected through observations, interviews, and Focus
Group Discussions (FGDs) involving vocational instructors and expert technicians. The
object of the study was the front disc brake maintenance activities of a Mitsubishi Xpander
passenger vehicle conducted by twelfth-grade students of the Light Vehicle Engineering
Program at SMKN 1 Kuningan. The results showed that several sub-tasks had high HEP
values, particularly during brake caliper reinstallation, wheel nut tightening, and final
brake system inspection. The dominant EPCs included time pressure, limited operator
experience, suboptimal work procedure quality, and the absence of independent checking.
Base d on these findings, a Risk-Based Maintenance framework was developed to prioritize
control actions on sub-tasks with the highest risk levels through strengthened supervision,
improvement of Standard Operating Procedures (SOPs), enhancement of practical
training, and implementation of independent checking mechanisms. This study is expected
to provide both theoretical and practical contributions to the development of an RBM
approach for improving human reliability in maintenance activities within vocational
education environments.

Keywords: Human Reliability Analysis, Human error, HEART, Disc Brake
Maintenance, Risk-Base d Maintenance.
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