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ABSTRAK 
 

DESAIN DAN IMPLEMENTASI GOVERNOR ELEKTRONIK 

BERBASIS FUZZY LOGIC MENGGUNAKAN BINARY 

COMBINATION SWITCH 

 

Aura Satria Hamzah, NIM : 2212014 

Dosen Pembimbing I: Dr. Ir. Widodo Pudji Muljanto, MT. 

Dosesn Pembimbing II: Dr. F. Yudi Limpratono, ST., MT. 

Pada Pembangkit Listrik Tenaga Mikrohidro (PLTMH) 

memerlukan sistem kontrol yang mampu menjaga kestabilan frekuensi 

dan tegangan keluaran generator, mengingat ketidakstabilan kedua 

parameter tersebut dapat menyebabkan kerusakan pada komponen 

elektronik konsumen. Governor elektronik merupakan salah satu solusi 

untuk mengendalikan beban generator secara otomatis melalui 

konfigurasi dummy load guna meningkatkan stabilitas frekuensi. 

Penelitian ini bertujuan untuk merancang sistem governor elektronik 

pada PLTMH berbasis Arduino Mega 2560 dengan menggunakan metode 

Binary Combination Switch yang diintegrasikan dengan algoritma Fuzzy 

Logic Mamdani dalam mengatur daya dummy load secara otomatis. 

Pengujian dilakukan dengan berbagai tahap beban konsumen dari 0 W 

hingga 300 W menggunakan tiga buah lampu beban. lampu pertama 

bernilai 100 W, lampu kedua bernilai 100 W, dan lampu ketiga bernilai 

100 W. Konfigurasi dummy load menggunakan 9-bit dengan total 

kapasitas daya sekitar 440 W. Hasil pengujian menunjukkan bahwa 

sistem governor elektronik mampu mempertahankan frekuensi generator 

pada dengan nilai rerata frekuensi sebesar 49,98 Hz. Seluruh kondisi 

pengujian, sistem menghasilkan nilai overshoot sebesar 0 – 1,0%, 

undershoot sebesar 0 – 0,4%, serta steady-state error sebesar 0,01 – 0,40 

Hz. Hasil penelitian membuktikan bahwa penerapan metode Binary 

Combination Switch terbukti efektif dalam menjaga kestabilan frekuensi 

generator secara otomatis terhadap perubahan beban konsumen. 

Kata Kunci:  PLTMH, Governor elektronik, Binary Combination 

Switch, Fuzzy Logic Mamdani 



 

 

 

ASBTRACT 

 

DESIGN AND IMPLEMENTATION OF A FUZZY LOGIC 

BASED ELEKTRONIC GOVERNOR USING A BINARY 

COMBINATION SWITCH 

 

Aura Satria Hamzah, Student ID: 2212014 

Supervisor: Dr. Ir. Widodo Pudji Muljanto, MT. 

Supervisor II: Dr. F. Yudi Limpratono, ST., MT. 

Micro-hydro power plants (PLTMH) require a control system 

capable of maintaining the stability of the generator’s output frequency 

and voltage, as instability in these two parameters can cause damage to 

consumer electronic components. An electronic governor is one solution 

for automatically controlling the generator load through a dummy load 

configuration to improve frequency stability. This study aims to design an 

electronic governor system for a micro-hydro power plant based on the 

Arduino Mega 2560, using the Binary Combination Switch method 

integrated with the Mamdani Fuzzy Logic algorithm to automatically 

regulate the dummy load power. Testing was conducted with various 

consumer load levels ranging from 0 W to 260 W using three load lamps. 

The first lamp had a power rating of 100 W, the second 60 W, and the third 

100 W. The dummy load configuration used a 9-bit system with a total 

power capacity of approximately 440 W. Test results showed that the 

electronic governor system was able to maintain the generator frequency 

at an average value of 50.2 Hz. Under all test conditions, the system 

produced an overshoot of 0–2.0%, an undershoot of 0–0.4%, and a steady-

state error of 0.01–0.40 Hz. The research results prove that the application 

of the Binary Combination Switch method is effective in automatically 

maintaining generator frequency stability in response to changes in 

consumer load. 

 

Keywords: Small Hydroelectric Power Plant (PLTMH), Electronic 

Governor, Binary Combination Switch, Mamdani Fuzzy Logic 
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