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ABSTRAK 

 

PEMODELAN SISTEM PEMELIHARAAN GUNA MENINGKATKAN 
AVAILABILITY MESIN HYBRID DI KAPAL PERANG REPUBLIK 

INDONESIA 

 

CHARDES MARIHOT TAMPUBOLON 

Tantangan tugas yang cukup berat dan kompleks menuntut TNI AL harus 
dapat memelihara dan meningkatkan performa alutsistanya secara 
berkesinambungan. Performa alutsista dalam hal ini kapal perang tidak dapat 
dilepaskan dari sistem propulsi. Saat ini teknologi di dunia perkapalan terus 
berkembang khususnya pada teknologi propulsi kapal. Perkembangan 
teknologi propulsi kedepannya akan mengarah kepada teknologi hybrid. Saat 
ini TNI AL memiliki teknologi mesin hybrid pada Kapal perang berjenis sigma 
freegate yang menggunakan dua jenis propulsi yaitu propulsion diesel engine 
(PDE) dan propulsion electric motor (PEM).  Namun dengan kondisi dua 
propulsi tersebut, terdapat perbandingan frekwensi penggunaan yang 
berbeda, dimana PDE memiliki jam operasi lebih tinggi. kemudian pada 
penggunaan PEM pada daya besar perlu diperhatikan. Tujuan penelitian ini 
adalah untuk menganalisis pemodelan sistem pemeliharaan yang paling 
efektif untuk meningkatkan availability mesin hibryd. Metode penelitian ini 
adalah kuantitatif dengan konsep metode overall equipment effectiveness 
(OEE) dan metode Markov decision process (MDP). Pada hasil penelitian, 
data diperoleh dari data operasional kapal dan kegiatan pemeliharaan mesin 
di kapal. Kemudian data diolah dengan metode OEE dengan hasil rasio PDE 
63,33% dan PEM 69,06%, nilai tersebut masih dibawah standar OEE dengan 
rasio 85%. Selanjutnya nilai rasio OEE dijadikan sebagai input analisis MDP. 
Pada analisis MDP tersebut dibuat empat pemodelan sistem pemeliharaan 
yaitu M1, M2, M3 dan M4. Output dari pemodelan tersebut adalah probabilitas 
jangka panjang mesin dalam keadaan baik. Berdasarkan proses penelitian, 
pemodelan M1 merupakan model yang paling berpengaruh terhadap 
availability mesin hybrid dengan melakukan penjadwalan, ketersediaan suku 
cadang sesuai jadwal pemeliharaan, keahlian personel dan pemeriksaan 
rutin. Pemodelan M1 juga merupakan model paling efektif guna meningkatkan 
availability mesin hibryd karena mengutamakan deteksi dini terhadap gejala 
kerusakan sehingga dapat dicegah. 

 

Kata kunci: Mesin hybrid, availability, efektif, Metode OEE, Metode MDP 
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ABSTRACT 
 
 

MODELING OF MAINTENANCE SYSTEMS TO INCREASE THE 
AVAILABILITY OF HYBRID ENGINES ON WARSHIPS OF THE 

REPUBLIC OF INDONESIA 
 
 

CHARDES MARIHOT TAMPUBOLON 
 

 
The challenges of a fairly heavy and complex task require the Indonesian 
Navy to be able to maintain and improve the performance of its defense 
equipment on an ongoing basis. The performance of defense equipment, in 
this case warships, cannot be separated from the propulsion system. 
Currently, technology in the shipping world continues to develop, especially in 
ship propulsion technology. The development of propulsion technology in the 
future will lead to hybrid technology. Currently, the Indonesian Navy has 
hybrid engine technology on warships of the sigma freegate type that uses 
two types of propulsion, namely the propulsion diesel engine (PDE) and the 
propulsion electric motor (PEM). However, with the two propulsion conditions, 
there is a comparison of different usage frequencies, where PDE has higher 
operating hours. then the use of PEM at large power needs to be considered. 
The purpose of this research is to analyze the most effective maintenance 
system modeling to increase the availability of hybrid machines. This research 
method is quantitative with the concept of overall equipment effectiveness 
(OEE) and Markov decision process (MDP) methods. In the results of the 
study, data were obtained from ship operational data and engine maintenance 
activities on ships. Then the data was processed by the OEE method with the 
results of the ratio of PDE 63.33% and PEM 69.06%, this value is still below 
the OEE standard with a ratio of 85%. Furthermore, the value of the OEE ratio 
is used as input for the MDP analysis. In the MDP analysis, four maintenance 
system models were made, namely M1, M2, M3 and M4. The output of the 
modeling is the long-term probability of the machine in good condition. Based 
on the research process, M1 modeling is the model that has the most 
influence on the availability of hybrid machines by scheduling, availability of 
spare parts according to the maintenance schedule, personnel expertise and 
routine inspections. M1 modeling is also the most effective model to increase 
the availability of hybrid machines because it prioritizes early detection of 
damage symptoms so that they can be prevented. 
 
Keywords: Hybrid engine, availability, effective, OEE method, MDP method 
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