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ABSTRAK

Rafli Hanafi, “Optimasi Sudut Lindung Sistem Proteksi Penghantar Saluran Udara Tegangan Tinggi 150 kV
Gandul-Serpong Menggunakan Metode Rolling Sphere”, Program S1 Teknik Elektro, Fakultas Teknik dan
Sains Universitas Nasional, di bawah bimbingan Ruliyanto, S.T., M.T., Ph.D., dan W.G. Adhyarta Usse Keraf,
S. T, M.T., M.TL, Maret 2025, 83 Halaman + xiv + 3 Lampiran.

Saluran Udara Tegangan Tinggi (SUTT) 150 kV Gandul-Serpong sering mengalami
gangguan akibat sambaran petir, khususnya pada penghantar fasa R, akibat sudut lindung
Ground Steel Wire (GSW) yang belum memenuhi standar minimum 15° sesuai SPLN
T5.014-1:2021. Penelitian ini bertujuan mengoptimalkan sudut lindung menggunakan
metode Rolling Sphere. Metode yang diterapkan meliputi pengumpulan data konstruksi
eksisting, simulasi sudut lindung dengan AutoCAD, serta perhitungan Rolling Grounding
Margin (Rgm) dan kemungkinan puncak arus petir. Modifikasi dilakukan dengan
memperpanjang dudukan fravers GSW sebesar 1,78 meter. Hasil menunjukkan bahwa
kondisi sudut lindung pada dudukan fravers sebesar 11,51° sudah sesuai standar, sehingga
meningkatkan proteksi penghantar terhadap sambaran petir. Disimpulkan bahwa perbaikan
struktur efektif meningkatkan keandalan sisteém, dan direkomendasikan evaluasi rutin serta
penerapan metode serupa di jalur transmisi lainnya.

Kata Kunci: Sudut Lindung, Ground Steel Wire, Rolling Sphere, Proteksi Petir, SUTT 150 kV.
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ABSTRACK

Rafli Hanafi, “Optimization of Protection Angle of High Voltage Overhead Line Conductor Protection System
150 kV Gandul-Serpong Using Rolling Sphere Method”, 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. Adhyarta Usse Keraf, S.T., M.T., M.TI. March 2025, 83 Pages + xv + 3 Appendices.

The 150 kV Gandul-Serpong High Voltage Overhead Transmission Line (SUTT) frequently
experiences disturbances due to lightning strikes, particularly on the R phase conductor.
This is caused by the Ground Steel Wire (GSW) shielding angle not meeting the minimum
standard of 15° as specified in SPLN T5.014-1:2021. This study aims to optimize the
shielding angle using the Rolling Sphere Method. The methods applied include collecting
data on the existing structure, simulating the shielding angle using AutoCAD, and
calculating the Rolling Grounding Margin (Rgm) and lightning peak current probability. A
modification was carried out by extending the GSW bracket by 1.78 meters. The results
showed that the shielding angle at the bracket, originally 11.51°, was improved through
optimization to meet the standard, thereby enhancing conductor protection against lightning
strikes. It is concluded that structural improvements are effective in increasing system
reliability, and routine evaluations as well das the application: of similar methods to other
transmission lines are recommended

Keywords: Shielding Angle, Ground Steel Wire, Rolling Sphere Method, Lightning Protection, 150 kV
Transmission Line.
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