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PERANCANGAN INDIKATOR VISUAL SHUTDOWN COOLING WATER 

PUMP DENGAN METODE FMEA DI PT. BADAK NGL 

Wahyu Herry Kurniawan 

ABSTRAK 

PT Badak Natural Gas Liquefaction atau lebih dikenal dengan PT Badak NGL 

merupakan salah satu perusahaan penghasil Liquefied Natural Gas (LNG) 

terbesar di Indonesia. Dalam proses produksi LNG, sistem pendinginan memiliki 

peranan penting dalam menjaga keberlangsungan proses produksi dan 

operasional. PT Badak NGL memanfaatkan air laut sebagai media pendingin yang 

diolah pada Plant-32 (Cooling Water Plant). Dalam proses pengolahan dan 

penyediaan air pendingin, terdapat aktivitas menjalankan dan mematikan Cooling 

Water Pump sebagai pompa penyuplai air pendingin untuk kebutuhan pabrik. 

Risiko yang dihadapi pada saat proses shutdown Cooling Water Pump adalah 

terjadinya backflow atau aliran balik air pendingin dari pipa supply utama 

(header) menuju sisi basin (suction) yang dapat menyebabkan teraduknya lumpur 

di dasar basin dan berpotensi mengganggu proses operasional. 

Permasalahan tersebut dianalisis menggunakan metode Failure Mode and Effect 

Analysis (FMEA) untuk mengidentifikasi mode kegagalan, menganalisis dampak 

yang ditimbulkan, serta menentukan prioritas risiko berdasarkan nilai Risk Priority 
Number (RPN). Berdasarkan hasil analisis FMEA, faktor alat dan faktor metode 

memiliki nilai RPN tertinggi dibandingkan faktor lainnya sehingga ditetapkan 

sebagai penyebab dominan terjadinya backflow pada saat proses shutdown 

Cooling Water Pump. 

Berdasarkan hasil analisis tersebut, dilakukan perancangan indikator visual 

berupa penambahan lampu indikasi posisi tutupan penuh Non Return Valve 

sebagai media informasi bagi operator dalam memastikan kondisi valve sebelum 

proses shutdown dilakukan. Implementasi indikator visual ini telah dilakukan 

melalui proses Management of Change (MOC) serta uji coba operasional pada 

sistem Cooling Water Pump. Hasil implementasi menunjukkan peningkatan 

kemudahan monitoring operator pada saat proses shutdown serta berkontribusi 

dalam mengurangi potensi terjadinya backflow, sehingga meningkatkan keandalan 

dan keselamatan operasional sistem. 

Kata kunci: Failure Mode and Effect Analysis (FMEA), Cooling Water Pump, 

Backflow, Indikator Visual. 
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DESIGN OF A VISUAL INDICATOR FOR COOLING WATER PUMP 

SHUTDOWN USING THE FMEA METHOD AT PT BADAK NGL 

Wahyu Herry Kurniawan 

ABSTRACT 

PT Badak Natural Gas Liquefaction, commonly known as PT Badak NGL, is one of 

the largest Liquefied Natural Gas (LNG) producers in Indonesia. In the LNG 

production process, the cooling system plays a critical role in maintaining 

production and operational continuity. PT Badak NGL utilizes seawater as a 

cooling medium, which is processed at Plant-32 (Cooling Water Plant). During the 

operation of the cooling water system, the process of starting and shutting down 

the Cooling Water Pump is required to support plant operations. One of the risks 

encountered during the shutdown process is backflow, where cooling water flows 

back from the main supply header to the basin (suction) side of the Cooling Water 

Pump, potentially causing sediment disturbance at the basin bottom and disrupting 

operational stability. 

This problem was analyzed using the Failure Mode and Effect Analysis (FMEA) 

method to identify potential failure modes, analyze their impacts, and determine 

risk priorities based on the Risk Priority Number (RPN). The FMEA results indicate 

that equipment-related and method-related factors have the highest RPN values 
compared to other factors, and therefore were identified as the dominant causes of 

backflow during the Cooling Water Pump shutdown process. 

Based on the analysis results, a visual indicator system was designed by adding a 

full-close indication lamp for the Non Return Valve to provide direct operational 

feedback to operators prior to the shutdown process. The visual indicator system 

has been implemented through the Management of Change (MOC) procedure and 

operational testing within the Cooling Water Pump system. The implementation 

results show improved operator monitoring capability during shutdown operations 

and contribute to reducing the potential occurrence of backflow, thereby enhancing 

system reliability and operational safety. 

Keywords: Failure Mode and Effect Analysis (FMEA), Cooling Water Pump, 

Backflow, Visual Indicator 
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