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ANALISA RISIKO POTENSI COOLING WATER  MASUK KE PROPANE 

REFRIGERANT SYSTEM DENGAN METODE FMEA (FAILURE MODE AND 

EFFECT ANALYSIS) 

 

Agung Pamuji Irjayanto Putra 

 

ABSTRAK 

Tujuan penelitian ini adalah untuk menganalisa risiko potensi cooling water yang berupa 

air laut masuk ke  dalam propane refrigerant system karena penurunan tekanan yang diakibatkan 

bocoran propane di sistem di perusahaan pencairan gas alam PT Badak NGL dengan 

menggunakan metode Failure Mode and Effect Analysis (FMEA). Risiko potensi cooling water 

masuk ke sistem tersebut terjadi pada saat cooling water di jalankan ke idle train. Penelitian ini 

mengungkap bahwa kehilangan propane yang mengakibatkan penurunan tekanan sistem 

disebabkan oleh kebocoran melalui mechanical seal atau disebut labyrinth seal. Secara desain 

pada labirynth seal terdapat celah yang mengakibatkan propane bocor keluar sistem. Dengan 

tekanan sistem yang lebih rendah dari tekanan cooling water maka potensi air laut akan masuk 

ke sistem sangat besar. Apabila hal ini terjadi akan berdampak terhadap operasional dan 

keberlanjutan proses produksi. Untuk mengatasi hal ini, maka dilakukan upaya parsial isolation 

dengan menaikkan tekanan hanya pada propane accumulator dan condensor, alat dimana cooling 

water lewat. Dengan menjaga tekanan pada komponen-komponen kunci ini maka tercipta metode 

pengamanan yang efektif untuk mencegah masuknya cooling water dan memitigasi risiko 

kehilangan propane. Metode ini diharapkan dapat bermanfaat dan memberikan panduan praktis 

bagi perusahaan pencairan gas alam untuk meningkatkan keamanan dan kehandalan kilang. 

Sehingga dapat mengurangi risiko kegagalan sistem, melindungi aset, serta meningkatkan 

reability kilang LNG. 

Kata kunci: Propane Refrigerant System , Propane, Labyrinth seal,Cooling water, Partial 

isolation 
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ANALISA RISIKO POTENSI COOLING WATER  MASUK KE PROPANE 

REFRIGERANT SYSTEM DENGAN METODE FMEA (FAILURE MODE AND 

EFFECT ANALYSIS) 

 

Agung Pamuji Irjayanto Putra 

 

ABSTRACT 

The purpose of this study is to analyze the potential risk of cooling water in the form of seawater 

entering the propane refrigerant system due to a decrease in pressure caused by propane leaks 

in the system at the PT Badak NGL natural gas liquefaction company using the Failure Mode 

and Effect Analysis (FMEA) method. The risk of potential cooling water entering the system 

occurs when the cooling water is run to the idle train. This research reveals that propane loss 

which results in a decrease in system pressure is caused by leakage through a mechanical seal 

or so-called labyrinth seal. By design, the labyrinth seal has a gap that causes propane to leak 

out of the system. With system pressure lower than cooling water pressure, the potential for 

seawater to enter the system is very large. If this happens, it will have an impact on operations 

and the sustainability of the production process. To overcome this, a partial isolation effort was 

made by increasing the pressure only on the propane accumulator and condenser, the devices 

through which the cooling water passes. By maintaining pressure in these key components, an 

effective safety method is created to prevent cooling water ingress and mitigate the risk of 

propane loss. This method is expected to be useful and provide practical guidance for natural 

gas liquefaction companies to improve plant safety and reliability. So as to reduce the risk of 

system failure, protect assets, and increase the reliability of the LNG plant. 

Keywords: Propane Refrigerant System, Propane, Labyrinth seal, Cooling water, Partial 

isolation 
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