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ABSTRAK 

 

Tingginya volume pengiriman ban pada proses pemuatan di PT XYZ tidak 

diimbangi keandalan sistem eksekusi yang stabil, tercermin dari inefektivitas 

verifikasi akhir oleh checker, inefisiensi alur kerja yang melewati batas waktu 

toleransi, serta lemahnya perencanaan kapasitas tenaga kerja saat volume 

pengiriman melonjak. Penilaian risiko secara konvensional dinilai kurang 

representatif karena memperlakukan kriteria keparahan, frekuensi, dan kemampuan 

deteksi secara setara. Penelitian ini bertujuan mengetahui pengendalian risiko 

operasional pada proses pemuatan ban menggunakan metode Failure Mode and 

Effects Analysis (FMEA) dan Analytic Hierarchy Process (AHP). Penelitian 

menggunakan metode kualitatif dengan pendekatan deskriptif; data dikumpulkan 

melalui wawancara mendalam terhadap lima informan yang terlibat langsung dalam 

proses pemuatan ban, didukung observasi partisipatif aktif dan penelusuran 

dokumen operasional. FMEA digunakan untuk mengidentifikasi failure mode, 

menilai Severity, Occurrence, dan Detection, serta menghitung Risk Priority 

Number (RPN), sementara AHP digunakan untuk menentukan bobot relatif ketiga 

kriteria melalui pairwise comparison oleh informan kunci yang kemudian 

diaplikasikan dalam perhitungan Weighted Risk Priority Number (WRPN) dan 

penetapan ambang batas kekritisan menggunakan pendekatan statistik boxplot. 

Hasil penelitian mengidentifikasi 11 failure mode, di mana evaluasi RPN 

konvensional menunjukkan keterbatasan representasi prioritas risiko, sedangkan 

WRPN menghasilkan urutan prioritas yang lebih kontekstual. Berdasarkan 

kategorisasi boxplot, tiga failure mode masuk zona kritis, yaitu inkonsistensi pola 

penumpukan ban (WRPN 4.992), ketidaksesuaian size code label dengan fisik ban 

(WRPN 4.828), dan kesalahan size code ban yang dimuat (WRPN 4.576), yang 

menjadi dasar perancangan dua produk pengendalian risiko, yaitu Kartu Standar 

Visual Pemuatan Ban dan Formulir Verifikasi Size Code Berlapis.  

 

 

Kata Kunci: Analytic Hierarchy Process, Failure Mode and Effects Analysis, 

Pemuatan Ban, Risiko Operasional, Weighted Risk Priority Number 
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ABSTRACT 

 

The high volume of tire shipments in the loading process at PT XYZ has not been 

matched by a stable execution system, reflected in the ineffectiveness of final 

verification by checkers, inefficient workflows that exceed time tolerance limits, and 

weak workforce capacity planning during shipment volume surges. Conventional 

risk assessment is considered less representative as it treats severity, frequency, and 

detection criteria equally. This study aims to determine operational risk control in 

the tire loading process using the Failure Mode and Effects Analysis (FMEA) 

method and the Analytic Hierarchy Process (AHP) method. This study employed a 

descriptive qualitative method; data were collected through in-depth interviews 

with five informants directly involved in the tire loading process, supported by 

active participant observation and operational document review. FMEA was used 

to identify failure modes, assess Severity, Occurrence, and Detection, and calculate 

the Risk Priority Number (RPN), while AHP was used to determine the relative 

weight of these criteria through pairwise comparison by the key informant, which 

was then applied in calculating the Weighted Risk Priority Number (WRPN) and 

establishing a critical threshold using a statistical boxplot approach. The study 

identified 11 failure modes, where conventional RPN evaluation showed limitations 

in representing risk priority, while WRPN produced a more contextual 

prioritization. Based on boxplot categorization, three failure modes fell within the 

critical zone: inconsistent tire stacking patterns (WRPN 4.992), mismatched label 

and physical tire size codes (WRPN 4.828), and incorrect size codes of loaded tires 

(WRPN 4.576), which became the basis for developing two risk control products: a 

Tire Loading Visual Standard Card and a Dual-Check Size Code Verification Form. 

 

 

Keywords: Analytic Hierarchy Process, Failure Mode and Effects Analysis, 

Operational Risk, Tire Loading, Weighted Risk Priority Number  
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