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ABSTRACT 

 

 

This study aims to analyze operational safety risks in the transportation of lithium 

batteries via air cargo at Citilink Indonesia. Lithium batteries are classified as 

dangerous goods due to their potential to cause fire, explosion, or environmental 

damage if not properly handled. This research adopts a descriptive qualitative 

approach, utilizing the Failure Mode and Effect Analysis (FMEA) method to identify 

causes, impacts, and risk levels of each potential failure, and the Bow-Tie Analysis 

method to formulate prevention and recovery strategies. Data were collected through 

literature review and in-depth interviews with four personnel experienced in cargo 

operations and aviation security. The results revealed twelve primary causes of 

failure in the lithium battery shipping process, with the highest risk originating from 

the consolidation of lithium batteries with general cargo. The highest Risk Priority 

Number (RPN) was 384, indicating a critical need for strong preventive measures. 

The study concludes that continuous training, improved detection systems, and 

strengthened regulatory oversight are crucial in reducing the risk of incidents. This 

research offers practical recommendations for airlines to enhance air cargo 

operational safety, particularly in the handling of hazardous goods, including 

lithium batteries. 

 

Keywords: FMEA, bow-tie analysis, lithium battery, risk analysis, operational 

safety 
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ABSTRAK 

 

 

Penelitian ini bertujuan untuk menganalisis risiko keselamatan operasional dalam 

pengangkutan baterai litium pada kargo udara Citilink Indonesia. Baterai litium 

dikategorikan sebagai barang berbahaya (dangerous goods) karena berpotensi 

menimbulkan kebakaran, ledakan, dan kerusakan lingkungan apabila tidak ditangani 

sesuai prosedur. Penelitian ini menggunakan pendekatan kualitatif deskriptif dengan 

metode Failure Mode and Effect Analysis (FMEA) untuk mengidentifikasi 

penyebab, dampak, dan tingkat risiko dari setiap potensi kegagalan, serta metode 

Bow-Tie Analysis untuk menyusun strategi mitigasi dan pemulihan risiko. Data 

dikumpulkan melalui studi literatur dan wawancara mendalam dengan empat orang 

personel yang memiliki pengalaman di bidang kargo dan aviation security. Hasil 

penelitian mengungkapkan terdapat 12 penyebab utama kegagalan dalam 

pengangkutan baterai litium, dengan risiko tertinggi berasal dari praktik 

penggabungan baterai litium dengan kargo umum (console). Nilai Risk Priority 

Number (RPN) tertinggi adalah 384, menandakan perlunya tindakan preventif yang 

kuat. Kesimpulan dari penelitian ini menekankan pentingnya pelatihan personel, 

peningkatan sistem deteksi, serta penguatan pengawasan dan regulasi internal. 

Penelitian ini diharapkan menjadi acuan bagi maskapai dalam meningkatkan 

keselamatan operasional kargo udara, khususnya untuk barang berbahaya seperti 

baterai litium. 

 

Keywords: FMEA, bow-tie analysis, baterai litium, analisis risiko, keselamatan 

operasional  
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