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ABSTRAK

Penelitian ini bertujuan untuk mengetahui faktor utama yang dapat
menyebabkan terjadinya kedip tegangan pada saat proses starting motor induksi 3 fasa
dengan kapsitas 250 KW pada Rumah Pompa SWK Karah Kota Surabaya.
penggunaan motor induksi 3 fasa berdaya besar di rumah pompa merupakan
komponen penting dalam mendukung upaya pengendalian banjir di Kota Surabaya.
Namun proses pengasutan motor tersebut khususnya dengan metode Direct On Line
(DOL) dan Star-Delta dapat menghasilkan arus start yang tinggi dan berpotensi
memicu terjadinya kedip tegangan . Penelitian ini bertujuan untuk mengkaji besarnya
arus start, menghitung impedansi total pada sistem distribusi, serta mengevaluasi
tingkat kedip tegangan yang timbul selama proses pengasutan motor induksi 250 kW
di Rumah Pompa SWK Karah. Metode yang diterapkan meliputi pengukuran
langsung impedansi kabel dan transformator, serta analisis arus start dan tegangan
dengan mengacu pada standar IEC 61000-4-15. Berdasarkan hasil perhitungan
metode DOL menghasilkan arus start sebesar 1.710,61 A atau sekitar 2,88 kali arus
nominal yang menyebabkan penurunan tegangan RMS secara signifikan. Sementara
itu metode Star-Delta memberikan dampak kedip tegangan yang lebih kecil namun
tetap memerlukan perhatian khusus terhadap durasi perpindahan mode pengasutan.
Berdasarkan hasil analisis dapat disimpulkan bahwa pengasutan motor induksi
berdaya besar secara langsung tanpa pengendalian arus start yang memadai dapat
menurunkan kualitas daya dan mengganggu stabilitas sistem distribusi listrik di rumah
pompa.

Kata kunci: Motor Induksi 3 Fasa, Arus Start, Kedip Tegangan, Impedansi Sistem,
IEC 61000-4-15, Direct On Line (DOL), Star-Delta, Kualitas Daya, Rumah Pompa
SWK Karah.



ABSTRACT

This study aims to identify the main factors that can cause voltage flicker
during the starting process of a 250 kW three-phase induction motor at the SWK
Karah Pumping Station in Surabaya City. The use of high-power three-phase
induction motors at the pumping station is a crucial component in supporting flood
control efforts in Surabaya. However, the starting process of these motors—
particularly using the Direct On Line (DOL) and Star-Delta methods—can result in
high inrush currents, which have the potential to trigger voltage flicker. This study
aims to examine the magnitude of the inrush current, calculate the total impedance of
the distribution system, and evaluate the level of voltage flicker that occurs during the
startup of the 250 kW induction motor at the SWK Karah Pumping Station. The
methods applied include direct measurement of cable and transformer impedance, as
well as current and voltage analysis based on IEC 61000-4-15 standards. Based on
the calculation results, the DOL method produces an inrush current of 1,710.61 A, or
approximately 2.88 times the nominal current, which causes a significant drop in RMS
voltage. Meanwhile, the Star-Delta method results in a lower voltage flicker impact,
although special attention is still required regarding the transition duration between
starting modes. Based on the analysis results, it can be concluded that directly starting
high-power induction motors without adequate inrush current control can reduce
power quality and disrupt the stability of the electrical distribution system at the
pumping station.

Keywords: Three-Phase Induction Motor, Inrush Current, Voltage Flicker, System

Impedance, IEC 61000-4-15, Direct On Line (DOL), Star-Delta, Power Quality, SWK
Karah Pumping Station
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