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ABSTRAK 

Kestabilan sistem tenaga listrik adalah kemampuan sistem untuk 

mempertahankan kondisi stabil setelah di hadapkan pada ganguan. Kestabilan 

tegangan adalah suatu kemampuan dari sistem tenaga untuk mempertahankan 

nilai tegangan terhadap ganguan-ganguan di sistem tenaga. Sistem PT PLN 

Sulselbar merupakan sistem kelistrikan yang menghubungkan beberapa 

pembangkit dan beban seiring meningkatnya populasi penduduk sehingga akan 

miningkatkan permintaan daya pada sistem. . Penggunaan kapasitor dapat 

membantu meningkatkan profil tegangan,akan tetapi sifat kapasitor yang tidak 

fleksibel atau memiliki nilai yang fix sehingga dapat berpotensi menyebabkan 

overvoltage, permasalahan tersebut dapat di atasi dengan penggunaan Diantara 

perangkat FACTS, static compensator dilihat yang paling memadai karena 

dapat memasuk daya reaktif yang dibutuhkan, untuk memperbaiki perubahan 

tegangan yang bermasalah dan meningkatkan stabilitas sistem. STATCOM 

dikategorikan sebagai teknologi dalam bidang kompensator daya reaktif. 

STATCOM mempunyai kelebiham yaitu menghasilkan nilai harmonic yang 

kecil dan nilai tegangan AC yang terkendali sebagai outputnya karena 

STATCOM memiliki kemampuan menyalurkan daya reaktif induktif dan 

reaktif kapasitif  sehingga tidak terjadi kenaikan atau penerunan tegangan saat 

terjadi kenaikan beban dan pelepasan beban. Pada penelitian ini dilakukan 

analisis kestabilan tegangan statis dan  analisis kestabilan tegangan  dinamis 

dan di dapatkan hasil bahwa statcom dapat meningkatkan kestabilan tegangan 

dan mampu mempertahankan nilai tegangan pada batas normal lebih baik di 

bandingkan kapasitor. 

Kata kunci =  Stabilitas Tegangan ,Analisis Statis, Analisis Dinamis dan 

STATCOM 
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ABSTRACT 

 The stability of the electric power system is the ability of the system 

to maintain stable conditions after being faced with interference. Voltage 

stability is an ability of the power system to maintain the voltage value 

against disturbances in the power system. The PT PLN Sulselbar system is 

an electrical system that connects several power plants and loads along 

with the increasing population so that it will increase the power demand on 

the system. . The use of Capasitor can help increase the voltage profile, but 

the nature of the capasitor is inflexible or has a fix value so that it can 

potentially cause overvoltage, these problems can be overcome with use 

Among FACTS devices, the static compensator is seen to be the most 

adequate because it can enter the reactive power needed , to improve 

voltage changes that are problematic and improve system stability. 

STATCOM is categorized as a technology in the field of reactive power 

compensators. STATCOM has the advantage of producing small harmonic 

values and controlled AC voltage values as its output because STATCOM 

has the ability to channel inductive and reactive capacitive reactive power 

so that there is no increase or transmission of voltage when load increases 

and load is released. In this study an analysis of static voltage stability and 

dynamic voltage stability analysis and obtained results that statcom can 

increase the stability of the voltage and be able to maintain the voltage value 

at the normal limit better than the capacitor. 

Keywords = voltage stability, static analysis, dynamic analysis and 

STATCOM 

 



 
 

v 
 

DAFTAR ISI 

 
LEMBAR PENGESAHAN ..................................................................... i 

ABSTRAK .......................................................................................... ii 

ABSTRACT ....................................................................................... iii 

KATA PENGANTAR .......................................................................... iv 

DAFTAR ISI ....................................................................................... v 

DAFTAR GAMBAR .......................................................................... vii 

DAFTAR TABEL ................................................................................ ix 

PENDAHULUAN ............................................................................... 1 

1.1 Latar Belakang ....................................................................... 1 

1.2 Rumusan Masalah ................................................................. 2 

1.3 Tujuan.................................................................................... 2 

1.4 Batasan Masalah ................................................................... 2 

1.5 Sistematika Penulisan ............................................................ 3 

BAB II ............................................................................................... 5 

LANDASAN TEORI ............................................................................ 5 

2.1 Stabilitas Tegangan ................................................................ 5 

2.2 Kestabilan Tegangan Statis .................................................... 5 

2.2.1  Kurva P-V ....................................................................... 5 

2.2.2 Kurva Q-V ....................................................................... 6 

2.3 Kestabilan Tegangan Dinamik ................................................ 7 

2.4 Static Synchronous Compensator (STATCOM) ...................... 8 



 
 

vi 
 

2.5 Karakteristik V/I pada STATCOM ........................................... 8 

2.6 STATCOM Model DIGSILENT PowerFactory ........................... 9 

BAB III ............................................................................................ 13 

METODE PENELITIAN .................................................................... 13 

3.4 Studi Kasus .......................................................................... 14 

3.5 Diagram Alir ......................................................................... 15 

 ...................................................................................................... 16 

BAB IV ............................................................................................ 17 

HASIL DAN PEMBAHASAN ............................................................. 17 

4.1 Data Jaringan Sulselbar ....................................................... 17 

4.1.1 Data Parameter Generator ........................................... 17 

4.1.2 Data Beban dan Pembangkit ........................................ 19 

4.1.3 Data Saluran ................................................................. 20 

4.2 Single Line Diagram Jaringan Sulselbar. ............................... 21 

4.3 Analisis Tegangan Statis Kurva Karakteristik P-V dan Q-V ... 24 

4.4 Analisis Tegangan Dinamis .................................................. 25 

4.5 Total Power Losses .............................................................. 47 

BAB V ............................................................................................. 49 

KESIMPULAN ................................................................................. 49 

5.1 Kesimpulan .......................................................................... 49 

DAFTAR PUSTAKA .......................................................................... 51 

LAMPIRAN ..................................................................................... 53 

 



 
 

vii 
 

DAFTAR GAMBAR 

Gambar 2-1 Kurva P-V pada bus beban .......................................... 6 

Gambar 2-2 Kurva Q-V pada bus beban ......................................... 6 

Gambar 3-1 Single line diagram jaringan Sulselbar ...................... 14 

Gambar 3-2 Diagram Alir Penelitiaitian ........................................ 15 

Gambar 4-1 Load Flow Single line Diagram ................................. 21 

Gambar 4-2 Load Flow Single Line Diagram dengan STATCOM 22 

Gambar 4-3 Grafik perbandingan profil teganga pada seluruh bus 23 

Gambar 4-4 Grafik Karakteristik PV dan Q-V .............................. 25 

Gambar 4-5 Grafik Perbandingan Respon Dinamik Pada Bus 31 

Tonasa ........................................................................................... 26 

Gambar 4-6 Grafik Perbandingan Respon Dinamik Pada Bus 19 

Mamuju ......................................................................................... 27 

Gambar 4-7 Grafik Perbandingan Respon Dinamik Pada Bus 32 

Mandai .......................................................................................... 28 

Gambar 4-8 Grafik Perbandingan Respon Dinamik Pada Bus 30 

Pangkep ......................................................................................... 29 

Gambar 4-9 Grafik Perbandingan Respon Dinamik Pada Bus 18 

Majene .......................................................................................... 30 

Gambar 4-10 Speed Drive Generator 1 ......................................... 31 

Gambar 4-11 Speed Drive Generator 2 ......................................... 32 

Gambar 4-12 Speed Drive Generator 3 ......................................... 33 

Gambar 4-13 Speed Drive Generator 4 ......................................... 34 

Gambar 4-14 Speed Drive Generator 5 ......................................... 35 

Gambar 4-15 Speed Drive Generator 6 ......................................... 36 

Gambar 4-16 Speed Drive Generator 7 ......................................... 37 

Gambar 4-17 Speed Drive Generator 8 ......................................... 38 

Gambar 4-18 Speed Drive Generator 9 ......................................... 39 

Gambar 4-19 Speed Drive Generator ............................................ 40 

Gambar 4-20 Speed Drive Generator 11 ....................................... 41 

Gambar 4-21 Speed Drive Generator 12 ....................................... 42 



 
 

viii 
 

Gambar 4-22 Speed Drive Generator 13 ....................................... 43 

Gambar 4-23 Speed Drive Generator 14 ....................................... 44 

Gambar 4-24 Speed Drive Generator 15 ....................................... 45 

Gambar 4-25 Speed Drive Generator 16 ....................................... 46 

Gambar 4-26 Total Losses Power ................................................. 47 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

ix 
 

DAFTAR TABEL 

Tabel 4-1 Data Dinamik Generator ....................................................... 17 

Tabel 4-2 Data Eksitasi Generator ........................................................ 18 

Tabel 4-3 Data Beban Dan pembangkitan ............................................. 19 

Tabel 4-4 Data Saluran ......................................................................... 20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

x 
 

 

 

[halaman sengaja di kosongkan} 


