
 

 

SUPPORT TOOL DESIGN ANALYSIS TO OPTIMIZE FINFAN OVERHAUL AT 

PT KILANG PERTAMINA INTERNATIONAL REFINERY UNIT 6 BALONGAN 

 

 

 

 

 

 

By 

 
Hanif Naufaludin 

12307061 

 

 

 

 

 

BACHELOR’S DEGREE 

in 

 

 

INDUSTRIAL ENGINEERING 

FACULTY OF ENGINEERING AND INFORMATION TECHNOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SWISS GERMAN UNIVERSITY 

The Prominence Tower 

Jalan Jalur Sutera Barat No. 15, Alam Sutera 

Tangerang, Banten 15143 - Indonesia 

 

 

 

THESIS DEFENSE JULY 2025 



SUPPORT TOOL DESIGN ANALYSIS TO       Page 2 of 79 

OPTIMIZE FINFAN OVERHAUL AT PT KPI RU VI BALONGAN 

 Hanif Naufaludin 

 

 

 

 

 STATEMENT BY THE AUTHOR 

 

 

 

I hereby declare that this submission is my own work and to the best of my knowledge, 

it contains no material previously published or written by another person, nor material 

which to a substantial extent has been accepted for the award of any other degree or 

diploma at any educational institution, except where due acknowledgement is made in 

the thesis. 

 

 

 

 

 

Hanif Naufaludin 

_____________________________________________ 

Student 

  

 

 

 

 

 

Date 
 

 

Approved by: 

 
 

Ir. Triarti Saraswati, M.Eng 

_____________________________________________ 

Thesis Advisor 

  

 

 

 

 

 

 

 

 

22 July 2025 

Date 
 

 

 

 

Ivan Kurniawan, S.T, B.Eng., M.T., M.B.A 

_____________________________________________ 

Thesis Co-Advisor 

  

 

 

 

 

 

Date 
 

 

 

 

Dr. Maulahikmah Galinium, S.Kom, M.Sc 

_____________________________________________ 

Dean 

  

 

 

 

 

 

Date 

22 July 2025

Mobile User
22 July 2025

Mobile User



SUPPORT TOOL DESIGN ANALYSIS TO       Page 3 of 79 

OPTIMIZE FINFAN OVERHAUL AT PT KPI RU VI BALONGAN 

 Hanif Naufaludin 

 

 

 ABSTRACT 

 

 

 

SUPPORT TOOL DESIGN ANALYSIS TO OPTIMIZE FINFAN OVERHAUL AT 

PT KILANG PERTAMINA INTERNATIONAL REFINERY UNIT 6 BALONGAN 

 

 

By 

 

Hanif Naufaludin 

 

Ms. Ir. Triarti Saraswati, M.Eng, Advisor 

Mr. Ivan Kurniawan, S.T, B.Eng., M.T., M.B.A, Co-Advisor 

 

 

SWISS GERMAN UNIVERSITY 

 

 

 

The overhaul process of the Finfan unit at PT Kilang Pertamina Internasional Refinery 

Unit VI Balongan is still carried out manually, resulting in prolonged working time and 

high physical workload for technicians. The method used in this study is DMADV, a 

part of the Six Sigma approach, to ensure that the developed solution meets field 

specifications and requirements. The research approach within the DMADV method 

involves several stages, the Define stage utilizes the SIPOC diagram (Suppliers, Inputs, 

Process, Outputs, and Customers) to identify critical problems in the overhaul process. 

The Measure stage is conducted through a physical complaint questionnaire for workers 

and statistical observation of overhaul activities in the field. The Analysis stage applies 

a Fishbone Diagram to identify problems in the Finfan overhaul by considering 

Ergonomic Hazards and Occupational Health and Safety (OHS) aspects based on the 

working environment in Finfan, which involves working at heights and in high-

temperature conditions. The Design stage uses SolidWorks software to design a special 

assisting tool, and the Verify stage is carried out using the FMEA (Failure Mode and 

Effects Analysis) method to evaluate the potential risks and effectiveness of the tool 

design. This research aims to improve time efficiency and reduce the risk of work 
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accidents in the field. The initial working time of 210 minutes for removing the blade 

and shaft can be minimized to 135 minutes, achieving an efficiency rate of 35.7%. 

 

Keywords: Finfan Overhaul, DMADV Methodology, Ergonomic Hazard, 

Occupational Health and Safety, Special Tool Design 
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 ABSTRAK 

 

 

 

SPECIAL TOOLS DESIGN ANALYSIS TO OPTIMIZE FINFAN OVERHAUL 

MAINTENANCE USING THE 4D METHOD IN PT KILANG PERTAMINA 

INTERNATIONAL REFINERY UNIT 6 BALONGAN 

 

 

 

By 

 

Hanif Naufaludin 

 

Ms. Ir. Triarti Saraswati, M.Eng, Dosen Pembimbing 1 

Mr. Ivan Kurniawan, S.T, B.Eng., M.T., M.B.A, Dosen Pembimbing 2 

 

 

SWISS GERMAN UNIVERSITY 

 

 

Proses overhaul pada unit Finfan di PT Kilang Pertamina Internasional Refinery Unit 

VI Balongan masih dilakukan secara manual, yang menyebabkan waktu pengerjaan 

lama dan tingginya beban fisik teknisi. Metode yang digunakan adalah DMADV, 

bagian dari pendekatan Six Sigma, untuk memastikan bahwa solusi yang dikembangkan 

memenuhi spesifikasi dan kebutuhan di lapangan. Pendekatan penelitian dalam metode 

DMADV meliputi beberapa tahap, yaitu diantaranya tahap Define menggunakan 

diagram SIPOC (Suppliers, Input, Process, Outputs, dan Customers) untuk 

menentukan titik permasalahan kritis pada proses overhaul. Tahap Measure dilakukan 

melalui kuisioner keluhan fisik pada pekerja serta observasi statistik aktivitas overhaul 

di lapangan, selanjutnya pada tahap Analysis menggunakan Fishbone Diagram untuk 

mentukan identifikasi permasalahan pada overhaul Finfan dengan mempertimbangkan 

aspek Ergonomi Hazard dan K3 (Keselamatan dan Kesehatan Kerja) berdasarkan 

faktor lingkugan kerja di Finfan yang bekerja pada ketinggian dan bersuhu tinggi. 

Tahap Design menggunakan perangkat lunak SolidWorks sebagai perancang alat bantu, 

dan tahap Verify dilakukan dengan metode FMEA (Failure Mode, and Effects 

Analysis) guna mengevaluasi potensi risiko dan efektivitas rancangan alat bantu. 

Penelitian ini bertujuan untuk meningkatkan efisiensi waktu dan mengurangi risiko 
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kecelakaan kerja di lapangan, yang semula waktu pengerjaan membutuhkan 210 menit 

untuk proses pelepasan blade dan shaft, dapat diminimalisir menjadi 135 menit dengan 

tingkat efisiensi sebesar 35,7%.  

 

Kata Kunci: Overhaul Finfan, Metodologi DMADV, Ergonomic Hazard, Keselamatan 

dan Kesehatan Kerja, Desain Alat Bantu Khusus, 
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