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ABSTRAK

OKTAVIA PUSPA DEWI. Analisis Model Antrian pada Stasiun Pengisian Bahan
Bakar Umum (SPBU) Menggunakan Model Multi Channel Single Phase (Studi Kasus:
SPBU XYZ di Cilacap). Dibimbing oleh Eka Susilowati, S.Si.,M.Sc. dan Widya Rizky
Fadhilla, S.Pd., M.Sc.

Pertumbuhan jumlah kendaraan bermotor yang pesat menyebabkan peningkatan
mobilitas masyarakat, yang berimbas pada tingginya permintaan Bahan Bakar Minyak
(BBM). Hal ini sering kali memicu antrian panjang di Stasiun Pengisian Bahan Bakar
Umum (SPBU), termasuk di SPBU XYZ Cilacap, terutama pada jam-jam sibuk.
Penelitian ini bertujuan untuk menganalisis Kinerja sistem antrian pada proses
pengisian BBM kendaraan roda dua, menentukan jumlah server (fasilitas pelayanan)
yang optimal, serta memberikan usulan perbaikan guna meminimalisasi waktu tunggu
pelanggan. Metode yang digunakan adalah analisis kuantitatif dengan pendekatan teori
antrian model Multi Channel Single Phase (M/M/s). Pengumpulan data dilakukan
melalui observasi lapangan selama lima hari berturut-turut pada periode pagi (06.05-
07.30) dan sore hari (16.05-17.30). Pengolahan data dilakukan menggunakan
perangkat lunak POM-QM for Windows. Hasil penelitian menunjukkan bahwa sistem
antrian secara keseluruhan berada dalam kondisi stabil (tingkat utilisasi p < 1). Namun,
kepadatan tertinggi terjadi pada periode Kamis sore dengan tingkat utilisasi mencapai
0,81, rata-rata panjang antrian sebanyak 3 kendaraan, dan waktu tunggu antrian selama
0,94 menit. Berdasarkan evaluasi kinerja pada kondisi puncak tersebut, diketahui
bahwa jumlah 2 server yang beroperasi saat ini masih sangat optimal. Waktu tunggu
yang kurang dari satu menit dinilai masih berada dalam batas toleransi pelayanan
pelanggan SPBU. Oleh karena itu, tidak diperlukan penambahan server baru karena 2
server terbukti sudah efisien dalam menangani lonjakan pelanggan tanpa menyebabkan
kapasitas menganggur (idle) yang berlebihan. Penelitian ini merekomendasikan pihak
SPBU untuk tetap mempertahankan 2 jalur pelayanan aktif dan mengoptimalkan
kelancaran laju kendaraan melalui pemberian informasi layanan yang jelas guna
mengoptimalkan distribusi antrian.

Kata Kunci: Multi Channel Single Phase, POM-QM, SPBU, Teori Antrian, Waktu
Tunggu
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ABSTRACT

OKTAVIA PUSPA DEWI. Analysis of the Queuing Model at a Gas Station Using a
Multi-Channel Single-Phase Model (Case Study: XYZ Gas Station in Cilacap).
Supervised by Eka Susilowati, S.Si., M.Sc. and Widya Rizky Fadhilla, S.Pd., M.Sc.

The rapid growth in the number of motorized vehicles has led to an increase in
community mobility, resulting in a high demand for fuel oil (BBM). This often triggers
long queues at Public Fuel Filling Stations (SPBU), including at SPBU XYZ Cilacap,
especially during peak hours. This study aims to analyze the performance of the
queuing system in the two wheeled vehicle refueling process, determine the optimal
number of servers (service facilities), and provide suggestions for improvement to
minimize customer waiting time. The method used is quantitative analysis with a
queuing theory approach using the Multi Channel Single Phase (M/M/s) model. Data
collection was carried out through field observations for five consecutive days during
the morning period (06.05-07.30) and the afternoon period (16.05-17.30). Data
processing was conducted using POM-QM for Windows software. The results showed
that the queuing system as a whole was in a stable condition (utilization rate p < 1).
However, the highest density occurred on Thursday afternoon with a utilization rate
reaching 0.81, an average queue length of 3 vehicles, and a queue waiting time of 0.94
minutes. Based on the performance evaluation during these peak conditions, it was
found that the current operation of 2 servers is highly optimal. A waiting time of less
than one minute is still considered within the tolerance limit for SPBU customer
service. Therefore, there is no need to add a new server because the 2 servers have
proven to be efficient in handling customer surges without causing excessive idle
capacity. This study recommends that the SPBU management maintain the 2 active
service channels and ensure the smooth flow of vehicles by providing clear service
information to optimize queue distribution.

Keywords: Multi Channel Single Phase, POM-QM, SPBU, Queuing Theory, Waiting
Time.
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