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ABSTRAK

Penelitian ini bertujuan untuk menganalisis penerapan algoritma Ant Colony
Optimization dalam menyelesaikan masalah economic dispatch (ED) pada sistem
tenaga listrik IEEE 30 bus. Economic dispatch merupakan proses pengalokasian
daya antar unit pembangkit untuk memenuhi permintaan beban dengan biaya
operasional minimum, tanpa mengabaikan batasan teknis pembangkit. Penelitian
dilakukan di Laboratorium Teknik Elektro Universitas Kristen Indonesia Toraja
selama Februari–Juli 2025. Algoritma genetika dipilih karena kemampuannya
mengatasi permasalahan non-linear dan kompleks, serta menjelajahi ruang solusi
secara luas melalui mekanisme seleksi, crossover, dan mutasi. Penelitian
menggunakan data sistem IEEE 30 bus yang terdiri atas 6 pembangkit, 30 bus, dan
41 saluran transmisi, dengan total permintaan beban sebesar 283,4 MW. Fungsi
biaya pembangkit dihitung menggunakan model kuadratik dan memperhitungkan
rugi-rugi daya melalui matriks B-koefisien.

Simulasi dilakukan menggunakan perangkat lunak MATLAB dengan
parameter algoritma Ant Colony Optimization: populasi 30, iterasi 100, probabilitas
evaporasi veromon 0,3 ,pengaruh veromon 1, dan pengaruh heuristic 2 . Hasil
simulasi menunjukkan bahwa algoritma genetika menghasilkan pembagian daya
yang optimal dengan biaya bahan bakar sebesar 795,068 $/h, lebih rendah
dibandingkan metode awal (827,280 $/h). Selisih penghematan biaya mencapai
57,4663 $/h atau 6,946%. Hasil ini membuktikan bahwa algoritma Ant colony
Optimization efektif dalam menurunkan biaya operasional dan berpotensi
diterapkan dalam sistem tenaga nyata guna meningkatkan efisiensi dan
keberlanjutan operasional.

Kata Kunci : Ant Colony Optimazation, Economic Dispatch, IEEE 30 bus, Optimasi
biaya, Sitem tenaga listrik
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ABSTRACT
his study aims to analyze the application of the Ant Colony Optimization

(ACO) algorithm) in solving the Economic Dispatch (ED) problem in the IEEE 30-
bus power system. Economic dispatch is the process of allocating power among
generating units to meet load demand at the minimum operational cost, without
violating the technical constraints of each unit. The research was conducted at the
Electrical Engineering Laboratory, Universitas Kristen Indonesia Toraja, from
February to July 2025. The Genetic Algorithm was chosen for its capability to
handle non-linear and complex problems, as well as its ability to explore a wide
solution space through selection, crossover, and mutation mechanisms.

The study utilized the IEEE 30-bus system data, consisting of 6 generators,
30 buses, and 41 transmission lines, with a total load demand of 283.4 MW. The
generation cost function was calculated using a quadratic model, taking into
account transmission losses via the B-coefficient matrix.

The simulation was carried out using MATLAB software with the following
Ant Colony Optimization (ACO) parameters: population size of 30, 100 iterations,
pheromone evaporation rate of 0.3, pheromone influence factor of 1, and heuristic
influence factor of 2. The results show that the Genetic Algorithm produced an
optimal power allocation with a fuel cost of 795.068 $/h, which is lower than the
initial method’s cost of 827.280 $/h. The cost saving reached 57.4663 $/h or
6.946%. These findings demonstrate that the Ant Colony Optimization algorithm is
effective in reducing operational costs and has the potential to be implemented in
real power systems to enhance operational efficiency and sustainability.

Keywords: Ant Colony Optimization, Economic Dispatch, IEEE 30 bus, Cost
optimization, Electric power system
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