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ABSTRAK 

Integritas sambungan flange penguncian baut merupakan faktor penting dalam menjamin 

keselamatan dan keandalan sistem perpipaan industri. Ketidaksesuaian dalam proses pengencangan baut 

dapat meningkatkan nilai Bolting Rejection Rate yang berpotensi menimbulkan risiko kebocoran serta 

gangguan operasional. Penelitian ini bertujuan untuk menganalisis secara kuantitatif faktor-faktor 

penyebab Bolting Rejection Rate pada proses penguncian baut sambungan flange di PT. XYZ 

berdasarkan standar ASME PCC-1. Penelitian ini menggunakan pendekatan kuantitatif dengan data 

operasional yang dikumpulkan selama tiga bulan periode September, October dan November 2025 

terhadap 1200 sambungan flange aktivitas penguncian baut. Nilai Bolting Rejection Rate dihitung sebagai 

persentase jumlah aktivitas bolting yang ditolak terhadap total aktivitas yang diperiksa. Analisis data 

dilakukan menggunakan analisis Pareto untuk mengidentifikasi kategori cacat dominan serta analisis 

sebab-akibat (diagram Ishikawa) untuk menentukan akar permasalahan. Hasil perhitungan menunjukkan 

bahwa Bolting Rejection Rate selama periode penelitian mencapai 74,9% untuk kedua penolakan 

tertinggi, Analisis Pareto menunjukkan bahwa dari nilai torsi penguncian aktual yang ditolak (40%), 

Penolakan pada jenis sambungan flange (34,9%), penolakan pada jenis metode dan urutan penguncian 

baut (31,77%), serta penolakan pada jenis cacat baut pada sambungan flange (27,4%).Temuan penelitian 

menunjukkan adanya hubungan yang signifikan antara ketidakpatuhan terhadap prosedur standar dan 

tingginya tingkat penolakan. Oleh karena itu, direkomendasikan penerapan pelatihan berbasis 

kompetensi, penegakan disiplin prosedur pengencangan sesuai standar, program kalibrasi alat torsi secara 

berkala, serta penguatan sistem pengendalian mutu. Implementasi rekomendasi tersebut diproyeksikan 

mampu menurunkan nilai Bolting rejection rate serta meningkatkan keandalan sambungan flange secara 

keseluruhan. 

 

Kata kunci: Bolting Rejection Rate, Sambungan Flange, Penguncian Baut, ASME PCC-1, Analisis 

Pareto. 
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ABSTRACT 

 

The integrity of bolted flange joints is a critical factor in ensuring the safety and reliability of 

industrial piping systems. Non-conformities in the bolt tightening process may increase the Bolting 

Rejection Rate, potentially leading to leakage risks and operational disruptions. This study aims to 

quantitatively analyze the factors contributing to the Bolting Rejection Rate in the flange joint bolting 

process at PT. XYZ in accordance with the requirements of ASME PCC-1. This research employed a 

quantitative approach using operational data collected over a three-month period (September, October, 

and November 2025) covering 1,200 flange joint bolting activities. The Bolting Rejection Rate was 

calculated as the percentage of rejected bolting activities relative to the total inspected activities. Data 

analysis was conducted using Pareto analysis to identify dominant defect categories and cause-and-effect 

(Ishikawa) analysis to determine root causes. The results indicate that the Bolting Rejection Rate during 

the research period reached 74.9% for the two highest rejection categories. Pareto analysis revealed that 

rejections were primarily attributed to non-conforming actual tightening torque values (40%), flange 

joint type non-conformities (34.9%), improper tightening methods and sequences (31.77%), and bolt 

defect types within flange joints (27.4%). The findings demonstrate a significant relationship between 

non-compliance with standard procedures and the high rejection rate. Therefore, it is recommended to 

implement competency-based training programs, strictly enforce tightening procedures in accordance 

with established standards, conduct periodic torque tool calibration, and strengthen the quality control 

system. The implementation of these corrective actions is projected to reduce the Bolting Rejection Rate 

and improve the overall reliability of flange joint assemblies. 

 

Keywords: Bolting Rejection Rate, Flange Joint, Bolt Tightening, ASME PCC-1, Pareto Analysis. 
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