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ABSTRAK 

 

Sistem kelistrikan Jawa-Bali memiliki beban yang tinggi dan bervariasi, sehingga 

diperlukan pengaturan economic dispatch (ED) yang optimal untuk menekan biaya 

bahan bakar. Penelitian ini mengusulkan kombinasi metode Algoritma Genetika 

(GA) dan Adaptive Neuro-Fuzzy Inference System (ANFIS) untuk 

mengoptimalkan penjadwalan daya 20 unit pembangkit di sistem Jawa-Bali. Data 

awal meliputi kapasitas daya minimum–maksimum serta parameter fungsi biaya 

masing-masing pembangkit. GA digunakan untuk menentukan pembagian daya 

optimum dengan mempertimbangkan batasan daya dan kebutuhan beban. Dataset 

hasil GA kemudian digunakan untuk melatih model ANFIS guna mempercepat 

prediksi pembagian daya pada kondisi beban berbeda. Hasil penelitian algoritma 

genetika  menunjukkan bahwa Biaya minimum pada non emisi di temukan pada 

datset ke-49, yaitu sebesar Rp44.762.934.913 dengan daya 20.135,77 MW dan 

Biaya minimum pada emisi di temukan pada dataset ke-46, yaitu sebesar 

Rp25.015.347.382 dengan daya 20.276,38 MW, Hasil error data pelatihan dan 

validasi ANFIS, error data pelatihan Non emisi: error terbesar = 0,6693%, terkecil 

= 0,0396% dan Emisi: error terbesar = 0,1813%, terkecil = 0,0524%. Lalu error 

data validasi Non emisi: error terbesar = 0,8317%, terkecil 0,0619%, dan Emisi: 

error terbesar = 0,2503, terkecil = 0,0524%. Nilai error yang paling kecil 

membuktikan bahwa ANFIS dapat di gunakan sebagai model prediktif berbasis data 

GA. Proses optimasi GA menghasilkan distribusi daya yang efisien untuk 

menurunkan biaya operasi atau emisi, tergantung jenis cost function yang 

digunakan 

  

Kata Kunci : Economic Dispatch, Algoritma Genetika, ANFIS, Efisiensi Biaya, 

Sistem Jawa-Bali 
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  ABSTRACK 

The Java-Bali power system carries a high and fluctuating load, thereby requiring 

an optimal economic dispatch (ED) strategy to reduce fuel costs. This study 

proposes a hybrid approach combining the Genetic Algorithm (GA) and Adaptive 

Neuro-Fuzzy Inference System (ANFIS) to optimize the scheduling of 20 generating 

units in the Java-Bali system. The initial data consist of the minimum–maximum 

power capacity and the cost function parameters of each generating unit. GA is 

employed to determine the optimal power allocation while considering power limits 

and load demand. The dataset produced by GA is then used to train the ANFIS 

model in order to accelerate the prediction of power allocation under different load 

conditions. The GA results indicate that the minimum cost in the non-emission case 

is obtained at dataset 49, amounting to Rp44,762,934,913 with a generation of 

20,135.77 MW, while the minimum cost in the emission case is found at dataset 46, 

amounting to Rp25,015,347,382 with a generation of 20,276.38 MW. The ANFIS 

training and validation errors show that for the non-emission training data, the 

maximum error is 0.6693% and the minimum is 0.0396%, while for the emission 

case, the maximum error is 0.1813% and the minimum is 0.0524%. For the 

validation data, the non-emission error ranges from 0.8317% (maximum) to 

0.0619% (minimum), and the emission error ranges from 0.2503% (maximum) to 

0.0524% (minimum). The relatively small error values demonstrate that ANFIS can 

effectively serve as a predictive model based on GA data. The GA optimization 

process yields efficient power distribution to minimize either operating costs or 

emissions, depending on the cost function applied. This combined GA–ANFIS 

approach is proven to be effective and efficient for large-scale power systems such 

as the Java-Bali interconnected grid. 

Keyword : Economic Dispatch, Algoritma Genetika, ANFIS, Efisiensi Biaya, Sistem 

Jawa-Bali 
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