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ABSTRAK

Rifky Renaldi Inanto, “Analisis Starting Motor Induksi pada Sistem Conveyor Berbasis Simulasi ETAP”,
Program S1 Teknik Elektro Fakultas Teknik dan Sains Universitas Nasional, di bawah bimbingan Ruliyanto,
S.T., M.T., Ph.D., dan W.G. Adhyartha Usse Keraf, S.T., M.T., Februari 2026, 107 Halaman + xiii + 18
lampiran.

Motor induksi tiga fasa berkapasitas besar merupakan penggerak utama pada sistem
conveyor di industri pertambangan, namun pengasutan Direct On Line (DOL) secara
simultan pada 35 motor memicu lonjakan arus inrush tinggi dan penurunan tegangan
(voltage dip) ekstrem pada jaringan 20 kV yang berisiko menyebabkan motor mengalami
kegagalan start. Penelitian ini bertujuan merancang strategi pengasutan sekuensial
menggunakan optimasi Mixed-Integer Linear Programming (MILP) di MATLAB dan
validasi ETAP 19 untuk menjaga kestabilan profil tegangan. Hasil simulasi membuktikan
pengasutan simultan tidak layak karena tegangan terminal anjlok hingga 66,2% dan
tegangan bus kritis menyentuh 86,3%, jauh di bawah standar IEEE 3002.7. Sebaliknya,
optimasi MILP berhasil meningkatkan tegangan bus secara signifikan sebesar 4,25%—8,68%
sehingga seluruh sistem stabil di atas 94%, di mana pada titik paling kritis (Bus_T5 SS7)
tegangan pulih dari 86,3% menjadi 94,98% dan mengubah status bus dari kritis menjadi
aman. Selain itu, metode sekuensial memperbaiki tegangan motor hingga tetap berada di
atas 82% dengan peningkatan tegangan terminal mencapai 6,51%—24,35% pada penyulang
T4 dan 11,54%-24,86% pada penyulang TS5. Penelitian ini menyimpulkan bahwa
pengasutan sekuensial berbasis MILP merupakan solusi teknis yang andal untuk menjamin
keandalan operasional sistem conveyor di areéa tambang

Kata Kunci: Motor Induksi, Direct On Line, Pengasutan, ETAP, MILP.
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ABSTRACT

Rifky Renaldi Inanto, “Analysis of Induction Motor Starting in the Conveyor Systems Based on ETAP
Simulation”, Electrical Engineering Undergraduate Program, Faculty of Engineering and Science, Nasional
University, under the guidance of Ruliyanto, S.T., M.T., Ph.D., and W.G. Adhyartha Usse Keraf, S.T., M. T,
February 2026, 107 pages + xiii + 18 appendices.

Large-capacity three-phase induction motors serve as the main driving units in
conveyor systems in the mining industry; however, simultaneous Direct-On-Line (DOL)
starting of 35 motors can trigger high inrush currents and severe voltage dips in the 20 kV
network, which may lead to motor starting failure. This study aims to design a sequential
motor starting strategy using Mixed-Integer Linear Programming (MILP) optimization in
MATLAB and validate the results using ETAP 19 to maintain voltage profile stability. The
simulation results show that simultaneous starting is not feasible because the terminal
voltage drops drastically to 66.2%, while the critical bus voltage reaches 86.3%, far below
the IEEE 3002.7 standard. In contrast, the MILP-based optimization significantly improves
the bus voltage by 4.25%—8.68%, ensuring that the entire system remains stable above 94%,
at the most critical point (Bus_T5 SS7), the voltage recovers from 86.3% to 94.98%,
changing the bus status from critical to safe. Furthermore, the sequential starting method
improves the motor voltage so that it remains above 82%, with terminal voltage increases
ranging from 6.51%—24.35% on feeder T4 and 11.54%24.86% on feeder T5. This study
concludes that MILP-based sequential starting is a reliable technical solution for ensuring
the operational reliability of conveyor systems in mining areas.

Keywords: Induction Motor, Direct on Line, Starting, ETAP, MILP.
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