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Abstrak 

 

PLTM Tongar merupakan pembangkit listrik tenaga mikrohidro yang berfungsi 

sebagai unit pembangkit terdistribusi di Pasaman Barat, terhubung ke jaringan 

distribusi 20 kV melalui feeder Andilan. Keandalan operasi PLTM Tongar 

menghadapi tantangan akibat tingginya potensi gangguan di sepanjang feeder Andilan, 

yang dapat memengaruhi kestabilan pembangkit. Penelitian ini bertujuan untuk 

mengevaluasi stabilitas transien PLTM Tongar melalui simulasi menggunakan 

perangkat lunak DIgSILENT PowerFactory. Analisis mencakup respons sudut rotor, 

tegangan, dan frekuensi selama gangguan, serta penentuan Critical Clearing Time 

(CCT). Simulasi dilakukan dengan memvariasikan lokasi, durasi, dan jenis gangguan. 

Hasil simulasi menunjukkan bahwa PLTM Tongar memiliki stabilitas yang cukup baik 

dalam berbagai skenario gangguan. Namun, gangguan tiga fasa dengan durasi panjang 

di dekat pembangkit cenderung menyebabkan ketidakstabilan. Berdasarkan penelitian, 

nilai CCT yang diperoleh adalah 0,74 detik, menunjukkan pentingnya sistem proteksi 

beroperasi di bawah rentang waktu tersebut untuk menjaga kestabilan PLTM Tongar. 

 

Kata kunci: Pembangkit tersebar, PLTM, Kestabilan, Sudut rotor, Tegangan, 

Frekuensi, CCT 
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Abstract 

 

PLTM Tongar is a micro-hydropower plant operating as a distributed generation unit 

located in Pasaman Barat, connected to a 20 kV distribution network via the Andilan 

feeder. The reliability of PLTM Tongar faces challenges due to the high likelihood of 

disturbances along the Andilan feeder, which can significantly impact the stability of 

the generator. This study aims to evaluate the transient stability of PLTM Tongar 

through simulations conducted using DIgSILENT PowerFactory software. The 

analysis focuses on the response of rotor angle, voltage, and frequency during 

disturbances, as well as determining the Critical Clearing Time (CCT). Simulations 

were performed by varying the disturbance location, duration, and type. The results 

indicate that PLTM Tongar demonstrates adequate stability under various disturbance 

scenarios. However, three-phase faults with prolonged durations near the generator 

are more likely to cause instability. Based on the study, the CCT obtained is 0.74 

seconds, highlighting the importance of the protection system operating within this 

time frame to maintain the stability of PLTM Tongar. 

Keywords: Distributed generation, PLTM, Stability, rotor angle, voltage, 

frequency,CCT 
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