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ABSTRACT
Abstract of the project presented to the Senate of Management & Science
University in partial fulfilment of the requirements for the degree of Bachelor

of Science in Mechanical Engineering (Hons.).

DENT ANALYSIS ON GAS BOOT . VESSEL WITH ANSYS SIMULATION
BASED ON STADARD API'579
SATRIA BINTBAyNG PANINGIT
June 2022

Faculty : Information Science and Engineering
Dent damage is a defect that occurs in gas boots. Damage can affect the
process's main application function-of separating oil.and-gas«in a:gas boot.
This paper presents data from determining industry data and analysing it using
Ansys Simulation based on physical conditions. Following that, an assessment
using standard APl 579 is performed, followed by comparing these methods
to determine whether this gas boot is suitable for use in this industry. This
research is based on two.methods. According ‘to, Ansys “19.2, software
simulation is performed using an-explicit:dynamic simulation condition when a
gas boot is not hit with an indenter and a static structural simulation when a
dent occurs. The maximum equivalent stress simulation obtained was 46 MPa,
and the maximum elastic strain was 0.31 mm. Using static structural
simulation, the maximum-Ven-mises using analytical analysis.was45.85 MPa,

so the error was 3.27 per cent. Based on the Interaction Diagram, the

acceptability of dent damage is 0.007yco, which is within acceptable limits.
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ABSTRAK
Abstrak tesis yang dikemukakan kepada Senat Management & Science
University sebagai memenuhi sebahagian keperluan untuk ijazah Bacelor

Sains Mekanikal (Kepujian).

DENT ANALYSIS ON GAS BOOT.VESSEL WITH ANSYS SIMULATION
BASED ON STADARD API'579
Oleh
SATRIA BINTANG PANINGIT
Juni 2022

Fakulti: Sains Maklumat dan Kejuruteraan

Kerosakan lekuk adalah kecacatan yang berlaku pada but gas. Kerosakan
boleh menjejaskan fungsi aplikasi utama proses untuk mengasingkan minyak
dan gas dalam but gas. Kertas. kerja ini membentangkan data daripada
menentukan data industri dan menganalisisnya menggunakan Simulasi Ansys
berdasarkan keadaan fizikal. Berikutan itu, penilaian menggunakan APl 579
standard = dilakukan, dilkuti dengan perbandingan kaedah ini untuk
menentukan sama ada but gas ini sesuai digunakan dalam industri ini.
Penyelidikan ini berdasarkan dua kaedah. Menurut Ansys 19.2, simulasi
perisian dilakukan menggunakan keadaan simulasi dinamik eksplisit apabila
but gas tidak dipukul dengan indentor dan simulasi struktur statik apabila lekuk
berlaku. Simulasi tegasan:setara_maksimum yang diperolehivialah 46 MPa,
dan regangan elastik maksimum ialah 0.31 mm. dan menggunakan simulasi
struktur statik, Von-mises maksimum menggunakan analisis analitik ialah
45.85 MPa, jadi ralat ialah 3.27 peratus. Berdasarkan Rajah Interaksi,

kebolehterimaan kerosakan kemek ialah 0.007yo, iaitu dalam had yang boleh

diterima.
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CHAPTER 1

INTRODUCTION

1.1Project Background

Oil and natural gas are hydrocarbons, carbon*and hydrogen hydrocarbon
sequences formed over thousands of years from compressed.organic matter.
Oil and natural gas are both usually referred to as petroleum. They are
frequently observed in groups. Soeme facilities and systems are broadly defined
according to their use in the industrial production of steam oil and gas to find
and. obtain oil and..gasfrom.the earth,  namely .exploration, ;upstream,
midstream, refining, and petrochemical. This explanation will' focus on
processes, facilities, and systems applied at Pertamina Hulu Rokan.

This company is an upstream company, which means it is implementing
each ‘office for the generation and stabilisation of il and gas. Upstream
wellheads, wells, settlements, reservoirs, and downstream® wellheads are
frequently ‘'used for production«orpreparation in the supply and drilling
communities. "Exploration and production” refers to both investigation and
upstream/production. This® company's facility is designed for onshore
exploration, which means it is cost-effective from the first few days. The
process used is a production line system in which the..flow from each
production well is contained for each header in the production line on the main
road to the collection station. The fluid is directed to the separator unit, namely
the gas boot (Christian O.H., 2015).

A gas boot vessel is a separator vessel that separates gas and liquid so that

gas does not enter the wash tanks. The gas boot reduces and stabilises the
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pressure coming from the separator and flow splitter before entering the
wash tank, ensuring that the separation of water and oil is not hampered. The
damage will occur in the gas boot that affects oil and gas processing if left
unchecked for a long time. After that, an analysis and assessment of the gas
boot vessel are must get an analysis_in-the form, of whether the defects that
occurred at the gas boot vessel affected the quality and processing of oil and

gas at Pertamina Hulu Rokan.

1.2 Problem Statement

From this study, an objective of the gas boot will have some defects for a
long time. The presence of defects such.as cracks, dents, local and global wall
thinning due to corrosion, creep. due to-high temperatures, and changes in
geometry due to plastic deformation such as out roundness, misalignment,
bulging and buckling all pose a threat to the structural integrity of the vessel
pressure. (Akbar Musthafa (Institut Teknologi Bandung), 2013)

One of them had a dent in it. Dent. deformation is one type of damage that
can occur with a gas boot. It“is defined as the pipe's maximum diameter
reduction compared to its original diameter. Dent deformations can be caused
by various factors, including manufacturing/fabrication errors, external
force/excess impact, ‘or-operating conditions. The gas_boot.vessel will be
broken due to this damage, affecting the main application function in the oil
and gas industry (Ramezani & Neitzert, 2013).

Because this facility has been used to process oil and gas since 1975, many
general factors may cause dent damage except for this facility's function of
separating gas and oil before entering the wash tank. The gas boot must

maintain the separator oil and gas process in oil and gas facilities.
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This Company performs a visual inspection using the radiographic method
to detect any damage in the gas boot. Radiographic Testing (RT) is a non-
destructive testing (NDT) method that examines the internal structure of
manufactured components using either x-rays or gamma rays to identify any
flaws or defects. (TWI.Global, 2022). Thistestingis the only way to learn about
any damage in this gas boot.andto continue analysingits function.

1.30Dbjective

The aims of this project are:

To determine the data of dent damage in the gas boot vessel.
To analyze the dent.on.a. gas boot vessel using Ansys. software
simulation based onphysical condition.

To assess the physical condition of the gas boot using standard API

579.

iv. ' To compare the results between simulation and.assessment using API
579 Level 1 and 2.

1.4Scope

The scope of the project are:

Failure analysis is focused on dent deformation.

Data on the dent deformation of the gas boot is obtained from Pertamina
Hulu Rokan

The assessment method used API 579 to find the fitness for service of
these facilities.

Simulation of gas boot vessel was done using a 3D model using ANSYS

software simulation.
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This project's results will help suggest the suitable thickness for the gas

boot to prevent leakage or exposure and maintain the processing

performance. This information i
the gas boot, which

1.5Significance
1.6Limitation

Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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=

CONCLUSION

Conclusion of Objective

From the company's data, therewas dent damage at the gas boot
vessel, with the local area.of the dent being 24" x34™inch and the depth
of the dent being 1" inch.

Perform the Max elastiesstrain due explicit dynamic is 0.311m/m and
maximum Von-mises stress is 46 MPa. From the comparison with
analytical analysis using Von-mises calculation, the error percentage is
3.27%. This value isstill acceptable and usable for industry production
requirements, and from static structural simulation, based on Mesh
divergent study, elastic strain percentage is 0.38% and Von-mises
percentage is 0.42%.

From assessment fithess for service using standard API'579 level 1 and
level 2, the function of using this equipment in the oil and gas industry
is still'acceptable application.

The comparison between finite element analysis and assessment using
standard APl 579 showed that the use of gas boot vessels in this
company is“still.acceptable, and dent damage does_not-have much

effect on oil and gas production.
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