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ABSTRAK 

PAULUS CAHYANDARU. Optimasi Kinerja Operasional Terminal Petikemas 

Berdasarkan Handling Capacity (Studi Kasus Terminal Petikemas Koja Tanjung 

Priok). Dibimbing oleh BUDHI HASCARYO ISKANDAR dan IRMAN 

HERMADI. 

Pelabuhan merupakan simpul penting dalam sistem logistik nasional. Namun, 

kinerja operasional pelabuhan di Indonesia masih belum optimal, yang berdampak 

pada tingginya biaya logistik. Penelitian ini bertujuan mengoptimalkan kinerja 

operasional Terminal Peti Kemas Koja di Pelabuhan Tanjung Priok dengan 

pendekatan kapasitas penanganan. Fokus utama penelitian adalah pada pelayanan 

kapal, khususnya kecepatan bongkar muat yang dipengaruhi oleh penggunaan alat 

bongkar muat seperti Quay Container Crane (QCC), Rubber Tyred Gantry Crane 

(RTG), dan Head Truck (HT). Analisis dilakukan dengan mengumpulkan data 

operasional dari sistem nGEN periode 2020–2024, dilakukan simulasi regresi linier 

berganda dan optimasi dengan metode linear programming untuk menentukan 

komposisi peralatan paling efisien. Hasil penelitian menunjukkan bahwa komposisi 

optimal untuk mencapai Vessel Operating Rate (VOR) tertinggi adalah 5 QCC, 17 

RTG, dan 47 HT. Model regresi yang dihasilkan memperlihatkan bahwa 

peningkatan VOR berkontribusi signifikan terhadap penurunan Berth Working 

Time (BWT), yang secara langsung berdampak pada pengurangan biaya sandar 

kapal. Studi ini memberikan rekomendasi strategis untuk pengelolaan fasilitas 

terminal secara optimal guna mendukung efisiensi logistik nasional. 

Kata Kunci : Terminal Petikemas, VOR, handling capacity, linear programming, 

optimasi operasional 

ABSTRACT 

PAULUS CAHYANDARU. Optimization of Container Terminal Operational 

Performance Based on Handling Capacity: A Case Study of Koja Container 

Terminal, Tanjung Priok. Supervised by BUDHI HASCARYO ISKANDAR and 

IRMAN HERMADI. 

Ports are vital nodes in the national logistics system. However, the operational 

performance of Indonesian ports remains suboptimal, contributing to high logistics 

costs. This study aims to optimize the operational performance of the Koja 

Container Terminal at Tanjung Priok Port using a handling capacity approach. The 

main focus is on vessel services, particularly the speed of loading and unloading 

operations, which is influenced by equipment such as Quay Container Cranes 

(QCC), Rubber Tyred Gantry Cranes (RTG), and Head Trucks (HT). Operational 

data from the nGEN system (2020–2024) was analyzed using multiple linear 

regression and linear programming to identify the most efficient equipment 

composition. The results show that the optimal configuration to achieve the highest 

Vessel Operating Rate (VOR) is 5 QCCs, 17 RTGs, and 47 HTs. The regression 

model indicates that increasing VOR significantly reduces Berth Working Time 

(BWT), directly lowering vessel docking costs. This study provides strategic 

recommendations for optimizing terminal facilities to support national logistics 

efficiency. 

Keywords: container terminal, VOR (vessel operating rate), handling capacity, 

linear programming, optimize operational.  
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 Penelitian ini bertujuan untuk mengoptimalkan kinerja operasional Terminal 

Petikemas Koja, Tanjung Priok, dengan fokus pada peningkatan handling capacity 

tanpa penambahan investasi fasilitas baru. Latar belakang penelitian adalah peran 

strategis pelabuhan dalam mendukung sistem logistik nasional Indonesia, seiring 

masih rendahnya kinerja pelabuhan akibat keterbatasan prasarana dan pengelolaan 

alat yang belum maksimal, sehingga biaya logistik menjadi tinggi. 

Penelitian menggunakan data operasional Terminal Petikemas Koja selama 

2020–2024. Berbagai indikator kinerja dievaluasi, antara lain Vessel Operating 

Rate (VOR), Box Crane per Hour (BCH), Berth Occupancy Ratio (BOR), Turn 

Round Time (TRT), dan Dwelling Time. Analisis dilakukan dengan menghitung 

kapasitas infrastruktur dan suprastruktur secara statis dan dinamis, serta 

mengidentifikasi faktor yang menjadi bottleneck dalam proses operasional. 

Untuk mengoptimasi penggunaan fasilitas dan peralatan, penelitian ini 

menerapkan metode linear programming dengan tujuan memaksimalkan VOR 

(efisiensi bongkar muat kapal) dan meminimalkan biaya operasional. Hasil optimal 

diperoleh dari kombinasi alat (Quay Container Crane, Rubber Tyred Gantry Crane, 

Head Truck) yang sesuai dengan kebutuhan aktual di terminal. Ditemukan bahwa 

komposisi optimum alat dapat meningkatkan throughput bongkar muat secara 

signifikan tanpa perlu investasi baru, cukup dengan pengelolaan dan penjadwalan 

alat yang tepat. 

Hasil penelitian menunjukkan bahwa kinerja TPK Koja secara umum sudah 

memenuhi standar pemerintah, namun masih terdapat ruang perbaikan terutama 

dalam hal waktu pelayanan receiving/delivery petikemas. Penelitian juga 

menekankan pentingnya perbaikan proses operasional, koordinasi antar-

stakeholder, dan optimalisasi sistem teknologi informasi. 

Kesimpulan utama: Optimalisasi fasilitas dan peralatan terminal berbasis data 

dan model matematis terbukti dapat meningkatkan efisiensi tanpa menambah 

investasi, serta menurunkan biaya logistik. Rekomendasi bagi manajemen terminal 

adalah melakukan monitoring kinerja secara berkala, menerapkan penjadwalan alat 

dengan pendekatan linier programming, dan memperkuat kerjasama antar lembaga 

di pelabuhan. 

 

Kata Kunci: Pelabuhan, Terminal Petikemas, Handling Capacity, Linear 

Programming, Kinerja Operasional, Vessel Operating Rate, Efisiensi Logistik, 

Quay Crane 

 



 

 

 

SUMMARY 

PAULUS CAHYANDARU. Optimization of Container Terminal Operational 

Performance Based on Handling Capacity: A Case Study of Koja Container 

Terminal, Tanjung Priok. Supervised by BUDHI HASCARYO ISKANDAR dan 

IRMAN HERMADI. 

 

This study aims to optimize the operational performance of the Koja 

Container Terminal, Tanjung Priok, with a focus on increasing handling capacity 

without additional investment in new facilities. The background of this research lies 

in the strategic role of ports in supporting Indonesia’s national logistics system. 

However, port performance remains suboptimal due to infrastructure limitations 

and underutilized equipment management, resulting in high logistics costs. 

The study harnesses operational data from Koja Container Terminal from 

2020 to 2024. Various performance indicators are evaluated, including Vessel 

Operating Rate (VOR), Box Crane per Hour (BCH), Berth Occupancy Ratio 

(BOR), Turn Round Time (TRT), and Dwelling Time. The analysis includes both 

static and dynamic calculations of infrastructure and superstructure capacity, as 

well as identifying bottlenecks in the operational process. 

To optimize facility and equipment deployment, this study applies linear 

programming to maximize VOR (vessel loading and unloading efficiency) and 

minimize operational costs. The optimal results are derived from the ideal 

combination of equipment (Quay Container Crane, Rubber Tyred Gantry Crane, 

Head Truck) that meets the terminal’s actual needs. It was found that an optimal 

equipment composition can significantly increase throughput without requiring 

new investments, simply through better equipment management and scheduling. 

The findings indicate that, overall, the performance of Koja Container 

Terminal meets government standards, but there is still room for improvement—

especially in container receiving/delivery service time. The study also highlights 

the importance of improving operational processes, enhancing stakeholder 

coordination, and optimizing information technology systems. 

Main conclusion: Optimization of terminal facilities and equipment based 

on data and mathematical modelling has been proven to improve efficiency without 

requiring additional investment, while also reducing logistics costs. The study 

recommends that terminal management conduct regular performance monitoring, 

implement equipment scheduling using linear programming, and strengthen inter-

agency cooperation at the port. 

 

Keywords: Port, Container Terminal, Handling Capacity, Linear Programming, 

Operational Performance, Vessel Operating Rate, Logistics Efficiency, Quay 

Crane, Tanjung Priok 
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