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ABSTRAK

Sistem distribusi tenaga listrik rentan terhadap gangguan hubung singkat yang
dapat menyebabkan kerusakan peralatan dan gangguan kontinuitas pelayanan.
Penclitian ini bertujuan menganalisis kinerja sistem proteksi arus lebih (Overcurrent
Relay/OCR) pada Penyulang Nginden 20 kV di PT. PLN UP3 Surabaya Sclatan. Hasil
menunjukkan bahwa arus gangguan menurun sciring bertambahnya jarak gangguan
dan gardu. Arus tertinggi terjadi pada gangguan tiga fasa scbesar 17.021,27 A pada
10% penyulang hingga 5.137,42 A pada 100% penyulang, diikuti dua fasa sebesar
8.510,63 A hingga 2.568,71 A dan satu fasa ke tanah sebesar 5.655,67 A hingga
1.517,61 A. Sectting OCR ditentukan berdasarkan arus beban 480 A dengan rasio CT
1000/5 dan faktor keamanan 1,2 menghasilkan arus setting 576 A dan TMS 0,150
detik. Waktu kerja relay bervariasi menunjukkan bahwa gangguan 3 fasa memiliki
waktu deteksi tercepat antara 0,299-0,469 detik, diikuti gangguan 2 fasa 0,379-0,691
detik, dan gangguan 1 fasa ke tanah terlama 0,449-1,073 detik sesuai jenis dan lokasi
gangguan. Setting ini memenuhi prinsip keandalan, selektifitas, sensitivitas, dan
kecepatan, serta relevan untuk optimalisasi sistem proteksi distribusi 20k V.

Kata kunci : Gangguan Hubung Singkat, Penyulang Nginden 20 kV, Relay OCR
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ABSTRACT

The electric power distribution system is vulnerable to short circuit faults that can
cause equipment damage and disruption of service continuity. This study aims 1o
analyze the performance of the overcurrent protection system (Overcurrent
Relay’OCR) on the 20 kV Nginden Feeder at PT. PLN UP3 South Surabaya. The
results show that the fault current decreases as the distance of the fault from the
substation increases. The highest current occurs in three-phase faults of 17,021.27 A
at 10% of the feeders to 5,137.42 A at 100% of the feeders, Jollowed by two-phase of
8,510.63 A to 2,568.71 A and single-phase to ground of 5,655.67 A to 1,517.61 A. The
OCR setting is determined based on a load current of 4804 with a CT ratio of 1000/5
and a safety factor of 1,2 resulting in a setting current of 5764 and a TMS of 0,150
seconds. The relay working time varies showing that 3 phase faults have the fastest
detection time between 0,299-0,469 seconds, followed by 2 phase faults 0,379-0,691
seconds, and the longest 1 phase to ground faults 0,449-1,073 seconds depending on
the type and location of the fault. This setting fulfills the principles of reliability,
selectivity, sensitivity, and speed, and is relevant for optimizing the 20kV distribution
protection system.

Keywords : Short Circuit Fault, Nginden 20 kV Feeder, OCR Relay
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