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ABSTRAK

Keandalan sistem distribusi tenaga listrik dipengaruhi oleh kinerja sistem proteksi
dalam melindungi transformator dari gangguan arus lebih dan hubung singkat. Salah
satu perangkat proteksi pada sisi sekunder transformator adalah NT Fuse. Penelitian
ini bertujuan menganalisis kinerja NT Fuse berdasarkan arus beban, arus gangguan,
bearing capacity, efektivitas, dan selektivitas pada tiga gardu distribusi PT PLN
(Persero) ULP Makale. Penelitian menggunakan metode deskriptif kuantitatif dengan.
Data diperoleh melalui observasi lapangan, pengukuran arus beban sisi sekunder,
pengumpulan spesifikasi transformator dan NT Fuse, serta dokumentasi teknis.
Analisis dilakukan melalui perhitungan arus beban aktual, arus hubung singkat, dan
evaluasi kesesuaian rating fuse berdasarkan prinsip proteksi dan. Hasil penelitian
menunjukkan arus beban aktual pada GD 620.CL, GD 620.JO, dan GD 620.CJ
masing-masing sebesar 13,31 A, 113,68 A, dan 167,5 A. Arus gangguan sebesar 1,152
kA pada GD 620.CL serta 6,080 A pada GD 620.JO dan GD 620.CJ. Seluruh hasil
memenuhi hubungan Ib < In < Isc, dengan rating NT Fuse 80 A pada transformator 25
kVA dan 250 A pada transformator 160 k\VA. Evaluasi bearing capacity menunjukkan
fuse 80 A pada transformator 25 kVA lebih besar dibandingkan hasil perhitungan
17,091 A, sedangkan fuse 250 A pada transformator 160 kVA sesuai dengan
kebutuhan sistem. Secara keseluruhan, hasil penelitian menunjukkan NT Fuse masih
mampu menahan arus beban normal dan memberikan proteksi saat terjadi gangguan
hubung singkat. Penelitian selanjutnya disarankan menggunakan jumlah sampel gardu
yang lebih banyak dan analisis koordinasi proteksi berbasis karakteristik waktu-arus.

Kata Kunci: NT Fuse, Transformator Distribusi, Arus Beban, Arus Hubung Singkat,
Bearing Capacity.



ABSTRAC

The reliability of an electric power distribution system is strongly influenced by the
performance of its protection system in safeguarding distribution transformers against
overcurrent and short-circuit faults. One of the protection devices used on the
secondary side of distribution transformers is the NT Fuse. This study aims to analyze
the performance of NT Fuses based on load current, fault current, bearing capacity,
effectiveness, and selectivity at three distribution substations of PT PLN (Persero)
ULP Makale. This study employed a descriptive quantitative method using a case study
approach. Data were obtained through field observations, secondary-side load
current measurements, collection of transformer and NT Fuse specifications, and
technical documentation. The analysis included calculations of actual load current
and short-circuit current, as well as an evaluation of fuse rating suitability based on
protection principles and IEC 60269 standards. The results showed that the actual
load currents at GD 620.CL, GD 620.JO, and GD 620.CJ were 13.31 A, 113.68 A,
and 167,5 A, respectively. The fault current was 1.152 kA at GD 620.CL and 6,080 A
at GD 620.JO and GD 620.CJ. All results satisfied the relationship Ib < In < Isc, with
NT Fuse ratings of 80 A for the 25 kVA transformer and 250 A for the 160 kVA
transformers. The bearing capacity evaluation showed that the 80 A fuse on the 25
kVA transformer exceeded the calculated value of 19,091 A, while the 250 A fuse on
the 160 kVA transformers was appropriate for the system requirements. Overall, the
results indicate that the NT Fuses were capable of carrying normal load currents and
providing protection during short-circuit faults. Future research is recommended to
include more distribution substations and protection coordination analysis based on
time-current characteristics

Keywords: NT Fuse, Distribution Transformer, Load Current, Short-Circuit Current,
Bearing Capacity.
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