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ABSTRAK 

 

Gas Turbine 2.3 di PT PLN Indonesia Power UBP Grati berperan penting 

dalam menjaga kontinuitas produksi listrik. Namun, kondisi shaft vibration dapat 

menurunkan keandalan operasi dan meningkatkan risiko kerusakan rotor dan 

bearing. Penelitian ini bertujuan menentukan strategi penanganan darurat untuk 

meminimalkan risiko shaft vibration selama periode pra-overhaul menggunakan 

Sistem Dinamis yang dipadukan dengan Root Cause Failure Analysis (RCFA). 

RCFA digunakan untuk mengidentifikasi faktor penyebab shaft vibration sebagai 

dasar penyusunan model. Model dikembangkan menggunakan Vensim berdasarkan 

data operasi Januari–Mei 2025 dan divalidasi dengan error rate (E1) sebesar 

0,069% serta error variance (E2) sebesar 28,35%. Simulasi dilakukan melalui 

empat skenario, yaitu baseline, Q3, Q2, dan Q1. Hasil menunjukkan Skenario 4 

dengan penurunan beban sebesar 100,200 MW menghasilkan rata-rata Vibrasi 

Bearing sebesar 114,94 µm, menurun 0,54% dari baseline sebesar 115,56 µm, serta 

menurunkan kondisi vibrasi di atas alarm 125 µm dari 10 menjadi 8 kondisi. 

Skenario 4 dipilih sebagai strategi penanganan darurat untuk mengendalikan vibrasi 

selama periode pra-overhaul. Penanganan permanen dilakukan melalui 

penggantian bearing saat overhaul. 

 

Kata kunci: Shaft Vibration, Sistem Dinamis, Vensim, Root Cause Failure Analysis 

(RCFA), Gas Turbine, Strategi Penanganan Darurat 

 



 

xvi 

 

ABSTRACT 

 

Gas Turbine 2.3 at PT PLN Indonesia Power UBP Grati plays an important 

role in maintaining the continuity of electricity production. However, shaft vibration 

conditions can reduce operational reliability and increase the risk of damage to 

critical components such as the rotor and bearing. This study aims to determine an 

emergency mitigation strategy to minimize the risk of shaft vibration during the pre-

overhaul period using a Dynamic System combined with Root Cause Failure 

Analysis (RCFA). RCFA was used to identify the factors causing shaft vibration as 

the basis for model development. The model was developed using Vensim based on 

operational data from January to May 2025 and validated using an error rate (E1) 

of 0.069% and error variance (E2) of 28.35%. Simulations were conducted using 

four scenarios: baseline, Q3, Q2, and Q1. The results show that Scenario 4, with a 

load reduction of 100.200 MW, resulted in an average bearing vibration of 114.94 

µm, representing a 0.54% decrease from the baseline value of 115.56 µm. It also 

reduced the number of vibration conditions exceeding the 125 µm alarm limit from 

10 to 8 conditions. Scenario 4 was selected as the emergency mitigation strategy 

for controlling vibration during the pre-overhaul period. Permanent corrective 

action will be carried out through bearing replacement during the overhaul. 

 

Keywords: Shaft Vibration, Dynamic System, Vensim, Root Cause Failure Analysis 

(RCFA), Gas Turbine, Emergency Mitigation Strategy. 

 

 


