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ABSTRAK 

ANALISIS PENINGKATAN PROFILE TEGANGAN DAN 

PENURUNAN RUGI DAYA SALURAN KARENA INTEGRASI 

DISTRIBUTED GENERATION PADA SISTEM JTM 20 KV 

FEEDER AMPELGADING  

FAJAR MAULANA AKBAR, NIM : 2112043 

Dosen Pembimbimng I : Prof. Dr. Eng. Ir. I Made Wartana, MT. 

Dosen Pembimbing II : Dr. Irrine Budi Sulistiawati, ST., MT. 

Kinerja sistem distribusi tenaga listrik sangat dipengaruhi oleh 

kestabilan profil tegangan dan besarnya rugi daya saluran. 

Ketidaksesuaian profil tegangan, khususnya di ujung saluran distribusi, 

dapat menyebabkan penurunan kualitas tegangan dan meningkatnya 

kerugian energi pada sistem. Penelitian ini menganalisis performansi 

sistem jaringan distribusi 20 kV Penyulang Ampelgading yang telah 

terintegrasi dengan PLTA Ampelgading sebagai Distributed Generation 

(DG) eksisting, dengan fokus pada peningkatan profil tegangan dan 

penurunan rugi daya saluran. Simulasi dilakukan menggunakan perangkat 

lunak ETAP berdasarkan data aktual lapangan. Pada kondisi awal (base 

case), ditemukan pelanggaran tegangan di bawah batas minimum 0,95 pu. 

Untuk mengatasinya, dilakukan tiga skenario perbaikan: (1) injeksi 

kapasitor bank dengan metode Optimal Capacitor Placement (OCP), (2) 

integrasi satu unit DG baru pada bus dengan tegangan terendah, dan (3) 

kombinasi antara OCP dan integrasi DG tambahan. Hasil simulasi 

menunjukkan bahwa skenario kombinasi memberikan hasil terbaik, 

dengan tegangan seluruh bus berada dalam batas standar (0,95–1,05 pu) 

dan rugi daya total menurun hingga 51,69% dibanding kondisi awal. 

Pendekatan integratif ini terbukti efektif dalam memperbaiki profil 

tegangan dan meminimalkan rugi daya pada jaringan distribusi modern. 

 

Kata Kunci : Distributed Generation, Optimal Capacitor Placement, 

Profil Tegangan, Rugi Daya, ETAP.21.0



 

 

 

 

ABSTRACT 

ANALYSIS OF VOLTAGE PROFILE IMPROVEMENT AND 

POWER LOSS REDUCTION DUE TO DISTRIBUTED 

GENERATION INTEGRATION IN THE 20 KV MEDIUM 

VOLTAGE DISTRIBUTION SYSTEM OF FEEDER 

AMPELGADING 

FAJAR MAULANA AKBAR, NIM : 2112043 

Supervisor I : Prof. Dr. Eng. Ir. I Made Wartana, MT. 

Supervisor II : Dr. Irrine Budi Sulistiawati, ST., MT. 

 The performance of an electric power distribution system is highly 

influenced by voltage profile stability and line power losses. Voltage 

deviations, especially at the end of the distribution feeder, can lead to poor 

power quality and increased energy losses within the system. This study 

analyzes the performance of the 20 kV Ampelgading Feeder distribution 

network, which is already integrated with the Ampelgading hydropower 

plant (PLTA) as an existing Distributed Generation (DG), focusing on 

voltage profile improvement and line loss reduction. The simulation was 

conducted using ETAP software based on actual field data. In the initial 

condition (base case), voltage violations were found at the end of the 

feeder, with voltage levels falling below the minimum standard of 0.95 

pu. To address this issue, three improvement scenarios were evaluated: 

(1) capacitor bank injection using the Optimal Capacitor Placement 

(OCP) method, (2) integration of a new DG unit at the bus with the lowest 

voltage, and (3) a combination of OCP and additional DG integration. The 

simulation results show that the combined scenario yielded the best 

performance, with all bus voltages within the standard range (0.95–1.05 

pu) and total line losses reduced by up to 51.69% compared to the base 

case. This integrative approach proved effective in enhancing voltage 

profiles and minimizing power losses in modern distribution networks. 

Keywords : Distributed Generation, Optimal Capacitor Placement, 

Voltage Profile, Power Loss, ETAP 21.0
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