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ABSTRAK

ANALISIS KEAMANAN SISTEM PERTUMBUHAN
BEBAN KELISTRIKAN PADA COPPER CLEANER
PROJECT DI TIMIKA, PAPUA MENGGUNAKAN

SIMULASI ETAP

BUDI PERMADI, A.Md., NIM: 2412903
Dosen Pembimbing I: Dr. Ir. Widodo Pudji Muljanto, MT
Dosen Pembimbing II: Widamuri Anistia, ST., M.Tr.T

Penelitian ini membahas analisis keamanan sistem tenaga listrik
akibat pertumbuhan beban pada Copper Cleaner Project di Timika, Papua.
Pengembangan fasilitas pengolahan tembaga menyebabkan peningkatan
kebutuhan daya yang harus diakomodasi oleh sistem kelistrikan eksisting
Substation C South 115/13,8 kV. Evaluasi dilakukan menggunakan
simulasi aliran daya dan analisis hubung singkat berbasis sofiware ETAP
untuk menilai dampak penambahan beban terhadap profil tegangan,
pembebanan peralatan, rugi daya, serta kecukupan sistem proteksi. Hasil
simulasi menunjukkan bahwa setelah integrasi Copper Cleaner, total
beban sistem mencapai 56,7 MW dan 29,1 MVAR, dengan kontribusi
beban aktual sebesar 1,29 MVA. Nilai ini merepresentasikan
pertumbuhan beban sekitar 0,91% terhadap total beban sistem eksisting,
serta setara dengan 4,3% dari kapasitas beban terpasang dan 6,76% dari
beban puncak operasional proyek. Rugi daya aktif dan reaktif sistem
sangat kecil, masing-masing sebesar 0,0004 MW dan 0,0021 Myvar.
Pembebanan transformator berada pada kisaran 1-2% dari kapasitas
nominal, sedangkan pembebanan kabel daya 115 kV masih di bawah
50%. Analisis hubung singkat tiga fasa menghasilkan arus gangguan
sebesar 21,504 kA, masih di bawah rating pemutus 40 kA. Hasil ini
menunjukkan bahwa sistem tenaga listrik Substation C South aman dan
mampu mengakomodasi pertumbuhan beban Copper Cleaner Project
tanpa perubahan konfigurasi utama.

Kata kunci: Pertumbuhan beban, ETAP, aliran daya, hubung singkat,
transformator.



ABSTRACT

ELECTRICAL POWER SYSTEM SECURITY
ANALYSIS UNDER LOAD GROWTH FOR THE
COPPER CLEANER PROJECT IN TIMIKA, PAPUA
USING ETAP SIMULATION

BUDI PERMADI, A.Md., NIM: 2412903
Lecturer I: Dr. Ir. Widodo Pudji Muljanto, MT
Lecturer II: Widamuri Anistia, ST., M.Tr.T

This study analyzes power system security due to load growth at
the Copper Cleaner Project in Timika, Papua. The development of copper
processing facilities increases power demand that must be accommodated
by the existing Substation C South 115/13.8kV electrical system. The
evaluation is performed using power flow and short-circuit simulations
based on ETAP software to assess the impact of load addition on voltage
profiles, equipment loading, system losses, and protection adequacy.
Simulation results indicate that after project integration, the total system
load reaches 56.7MW and 29.1Mvar, with an actual project load
contribution of 1.29MVA. This condition represents approximately
0.91% load growth relative to the existing system load and corresponds
to 4.3% of the installed load capacity and 6.76% of the project’s peak
operational load. System losses are very small, with active and reactive
losses of 0.0004MW and 0.0021Myvar, respectively. Transformer loading
remains within 1-2% of rated capacity, while 115kV power cable loading
stays below 50%. Three-phase short-circuit analysis results in a fault
current of 21.504kA, which is below the 40kA circuit breaker rating.
These findings confirm that the Substation C South power system is
secure and capable of accommodating Copper Cleaner Project load
growth without major configuration modifications.

Keyword: Load growth, ETAP, power flow, short-circuit analysis,
transformer.
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