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ABSTRAK

Keandalan sistem perpipaan transmisi gas sangat dipengaruhi oleh kondisi korosi internal
yang terjadi selama operasi, karena fenomena ini dapat menyebabkan penurunan integritas material
dan memperpendek umur pakai peralatan. Penelitian ini bertujuan untuk mengevaluasi tingkat
korosi serta memperkirakan umur operasi tersisa (remaining life) pada material ASTM A333 Grade
6 melalui metode corrosion coupon menggunakan pendekatan kehilangan massa (weight loss).
Pengambilan data dilakukan pada tiga titik pengamatan yang merepresentasikan kondisi operasional
berbeda, meliputi area offshore platform (CC-01), bagian transisi riser/subsea (CC-02), dan onshore
receiving station (CC-03), dengan lama paparan selama 30 hari. Perhitungan laju korosi dilakukan
mengacu pada standar ASTM G31, sedangkan estimasi umur sisa ditentukan berdasarkan
pendekatan APl 570 dengan mempertimbangkan batas ketebalan minimum sesuai ASME B31.8.
Hasil penelitian menunjukkan bahwa nilai laju korosi pada ketiga lokasi berturut-turut sebesar 0,846
mpy, 0,524 mpy, dan 0,188 mpy. Seluruh nilai tersebut menunjukkan tingkat korosi yang rendah
sehingga memberikan estimasi umur sisa material sebesar 97,65 tahun pada CC-01, 157,71 tahun
pada CC-02, dan 439,68 tahun pada CC-03. Rendahnya laju korosi diindikasikan berkaitan dengan
karakteristik aliran gas yang berada dalam kondisi kering (dry gas), tekanan parsial CO. dan H.S
yang relatif rendah, serta tidak adanya air bebas (free water) yang dapat memicu percepatan reaksi
korosi. Berdasarkan hasil tersebut, sistem perpipaan masih memenubhi kriteria kelayakan operasi dan
pelaksanaan inspeksi berkala sesuai ketentuan APl 570 tetap diperlukan untuk mempertahankan
tingkat keandalan dan keselamatan sistem dalam jangka panjang.

Kata kunci: ASTM A333 Grade 6; corrosion coupon; laju korosi; remaining life; sistem transmisi

gas.
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ABSTRACT

The reliability of gas transmission pipeline systems is strongly influenced by internal
corrosion occurring during operation, as this phenomenon can reduce material integrity and
shorten equipment service life. This study aimed to evaluate the corrosion rate and estimate the
remaining life of ASTM A333 Grade 6 material using the corrosion coupon method based on the
weight loss approach. Data collection was conducted at three observation points representing
different operational conditions, namely the offshore platform area (CC-01), the riser/subsea
transition section (CC-02), and the onshore receiving station (CC-03), with an exposure period of
30 days. Corrosion rate calculations were performed in accordance with ASTM G31, while
remaining life estimation was determined using the API 570 approach by considering the minimum
allowable thickness based on ASME B31.8. The results showed that the corrosion rates at the three
locations were 0.846 mpy, 0.524 mpy, and 0.188 mpy, respectively. These values indicate a low
corrosion category and resulted in estimated remaining service lives of 97.65 years for CC-01,
157.71 years for CC-02, and 439.68 years for CC-03. The low corrosion rates are indicated to be
associated with dry gas flow conditions, relatively low partial pressures of CO: and H.S, and the
absence of free water that could accelerate corrosion reactions. Based on these findings, the pipeline
system still meets operational integrity requirements, and periodic inspection following API 570
provisions remains necessary to maintain long-term system reliability and operational safety.

Keywords: ASTM A333 Grade 6; corrosion coupon; corrosion rate; remaining life; gas transmission

system.
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