
 

 

DAFTAR PUSTAKA 

 

Adefarati, T., Oluwole, A. S., & Sanusi, M. A. (2013). Computational Solution to 

Economic Operation of Power Plants Computational Solution to 

Economic Operation of Power Plants. Electrical and Electronic 

Engineering, May 2017. https://doi.org/10.5923/j.eee.20130306.01  

Alanazi, M. S. (2021). A Modified Teaching - Learning-Based Optimization for 

Dynamic Economic Load Dispatch Considering Both Wind Power and 

Load Demand Uncertainties with Operational Constraints. IEEE Access, 

9, 101665–101680. https://doi.org/10.1109/ACCESS.2021.3097985 

Al-Qaedi, M. R. (2018). Analisis economic dispatch pada pembangkit termal sistem 

500 kv jawa bali menggunakan metode firefly algorithm. SKRIPSI. 

Aribowo, W., Supari, & Suprianto, B. (2022). A hunger game search algorithm for 

economic load dispatch. IAES International Journal of Artificial 

Intelligence, 11(2), 632–640. https://doi.org/10.11591/ijai.v11.i2.pp632-

640 

Bhongade, S., & Agarwal, S. (2016). An optimal solution for Combined Economic 

and Emission Dispatch problem using Artificial Bee Colony Algorithm. 

2016 - Biennial International Conference on Power and Energy Systems: 

Towards Sustainable Energy, PESTSE 2016. 

https://doi.org/10.1109/PESTSE.2016.7516478 

Bono, Wahyono, & S., M. B. (2017). Analisis Konsumsi Batubara Spesifik Ditinjau 

dari Nilai Kalor Batubara dan Perubahan Beban di PLTU Tanjung Jati B 

Unit 2. EKSERGI Jurnal Teknik Energi, 13(2), 50–53. 

Chellappan, R., & Kavitha, D. (2017). Economic and emission load dispatch using 

Cuckoo search algorithm. Innovations in Power and Advanced Computing 

Technologies, i-PACT 2017, 2, 1–7. 

https://doi.org/10.1109/IPACT.2017.8245023 

Chen, G., & Zhao, Z. (2017). Transactions on Power Systems Delay Effects on 

Consensus-based Distributed Economic Dispatch Algorithm in Microgrid. 

8950(c), 1–11. https://doi.org/10.1109/TPWRS.2017.2702179  

Darmawan, I., Waluyo, J., & Masruroh, N. A. (2019). Unit Commitment Problem 

Menggunakan Algoritma Binary Particle Swarm Optimization Studi 

Kasus: Sistem Kelistrikan Kabupaten Sumbawa. Seminar Nasional 

Inovasi Dan Aplikasi Teknologi Di Industri 2019, 104–109. 

Dey, B., Bhattacharyya, B., & Márquez, F. P. G. (2021). A hybrid optimization-

based approach to solve environment constrained economic dispatch 

problem on microgrid system. Journal of Cleaner Production, 307(April). 

https://doi.org/10.1016/j.jclepro.2021.127196 

Ellahi, M., & Abbas, G. (2020). A Hybrid Metaheuristic Approach for the Solution 

of Renewables-Incorporated Economic Dispatch Problems. IEEE Access, 

8, 127608–127621. https://doi.org/10.1109/ACCESS.2020.3008570  

Ellahi, M., Abbas, G., Satrya, G. B., Usman, M. R., & Gu, J. (2021). A Modified 

Hybrid Particle Swarm Optimization with Bat Algorithm Parameter 

Inspired Acceleration Coefficients for Solving Eco-Friendly and 



65 
 

 

Economic Dispatch Problems. IEEE Access, 82169–82187. 

https://doi.org/10.1109/ACCESS.2021.3085819  

Fitasari, N. (2019). Analisis Pengaruh Nilai Kalori Batu Bara Terhadap Efisiensi 

Pembakaran Pada Boiler PT. Rekind Daya Mamuju 2×25 MW. Politeknik 

ATI Makassar: Makassar.  

Gamayanti, N., Alkaff, A., & Karim, A. (2015). Optimisasi Dynamic Economic 

Dispatch Menggunakan Algoritma Artificial Bee Colony. JAVA Journal 

of Electrical and Electronics Engineering, Volume13, Number, 23–28. 

Haripuddin, Suyuti, A., Said, S. M., & Akil, Y. S. (2019). Dynamic economic 

dispatch for 150 kV sulselbar power generation systems using artificial bee 

colony algorithm. 2019 International Conference on Information and 

Communications Technology, ICOIACT 2019, 817–822. 

https://doi.org/10.1109/ICOIACT46704.2019.8938474 

Hong, Y., Zhou, Y., Li, Q., Xu, W., & Zheng, X., “A deep learning method for 

short-term residential load forecasting in smart grid,” IEEE Access, vol. 8, 

pp. 55785–55797, 2020. 

Jadon, S. S., Tiwari, R., Sharma, H., & Bansal, J. C. (2017). Hybrid Artificial Bee 

Colony Algorithm with Differential Evolution. Applied Soft Computing 

Journal. https://doi.org/10.1016/j.asoc.2017.04.018 

Khan, N. A., Sidhu, G. A. S., & Gao, F. (2016). Optimizing Combined Emission 

Economic Dispatch for Solar Integrated Power Systems. IEEE Access, 

4(c), 3340–3348. https://doi.org/10.1109/ACCESS.2016.2587665 

Lin, L., Guan, X., Peng, Y., Wang, N., Maharjan, S., & Ohtsuki, T. (2020). Deep 

Reinforcement Learning for Economic Dispatch of Virtual Power Plant in 

Internet of Energy. IEEE Internet of Things Journal, 7(7), 6288–6301. 

https://doi.org/10.1109/JIOT.2020.2966232  

Liu, Z., Xiao, Z., Wu, Y., Hou, H., Xu, T., Zhang, Q., & Xie, C. (2021). Integrated 

Optimal Dispatching Strategy Considering Power Generation and 

Consumption Interaction. IEEE Access, 9, 1338–1349. 

https://doi.org/10.1109/ACCESS.2020.3045151 

Mahaputra, D. J., Wibowo, R. S., & Priyadi, A. (2017). Economic dan Emission 

Dispatch pada Sistem Kelistrikan 500 kV Jawa-Bali Menggunakan 

Composite Generation Cost Function dengan Metode Cuckoo 

Optimization Algorithm. Jurnal Teknik ITS, 6(1). 

https://doi.org/10.12962/j23373539.v6i1.21289 

Nappu, M., Arief, A., Soalehe, S., & Rianty, M. (2019). Economic dispatch of 

Jeneponto thermal power plant for primary energy efficiency Economic 

dispatch of Jeneponto thermal power plant for primary energy efficiency. 

Journal of Physics, 5, 052017. https://doi.org/10.1088/1742-

6596/1341/5/052017 

Nassar, M. Y., Abdullah, M. N., & Rahimoon, A. A. (2020). Optimal economic 

dispatch of power generation solution using lightning search algorithm. 

IAES International Journal of Artificial Intelligence, 9(3), 371–378. 

https://doi.org/10.11591/ijai.v9.i3.pp371-378 

Nasir, M., Sadollah, A., Aydilek, İ. B., Lashkar Ara, A., & Nabavi-Niaki, S. A. 

(2021). A combination of FA and SRPSO algorithm for Combined Heat 



66 
 

 

and Power Economic Dispatch. Applied Soft Computing, 102, 107088. 

doi:10.1016/j.asoc.2021.107088 

Nugroho, A. B., Purwitasari, D., & Fatichah, C. (2016). Implementasi Artificial Bee 

Colony untuk Pemilihan Titik Pusat pada Algoritma K-Means. Jurnal 

Teknik ITS, 5(2). https://doi.org/10.12962/j23373539.v5i2.19645. 

Patoding, Hestika Eirene., Sau, Matius. (2019). Buku Ajar Energi dan Operasi 

Tenaga Listrik dengan Aplikasi ETAP. Budi Utama: Yogyakarta. 

Pertiwi, N. P., Siregar, R. H., Tgk, J., Abdurrauf, S., & Aceh, B. (2018). Analisa 

Economic Dispatch Pada Unit Pembangkit Menggunakan Metode Iterasi 

Lambda Berdasarkan Base Point and Participation Factors. Jurnal 

Komputer, Informasi Teknologi, dan Elektro, 3(2), 24–29. 

Polanunu, M. H. (2021). Optimisasi Ekonomis Pembangkit Listrik Tenaga Thermal 

dengan Menggunakan Metode Algoritma Genetika. 

Pramudia, D. (2018). Penyelesaian Economic Dispatch Pada Unit Unit Pembangkit 

Thermal Dengan Menggunakan Artificial Bee Colony (Abc) Algorithm. 

Jurnal Teknik Elektro Universitas Tanjungpura. 

https://jurnal.untan.ac.id/index.php/jteuntan/article/view/30116 

Purwoharjono. (2021). Modified Cuckoo Search Algorithm For Solving Optimal 

Power Flow Problem. Journal of Theoretical and Applied Information 

Technology, 99(5), 1111–1121. 

Qin, Y., Hu, H., Shi, Y., Liu, Y., & Gao, H. (2016). An artificial bee colony 

algorithm hybrid with differential evolution for multi-temporal image 

registration. Chinese Control Conference, CCC, 2016-August, 2734–

2739. https://doi.org/10.1109/ChiCC.2016.7553778 

Risnawati, E. F., & Ulinnuha, N. (2020). Optimasi Pembagian Beban Pada Turbin 

Gas Blok 1 dan Blok 3 Pltgu PT. PJB UP Gresik Menggunakan Metode 

Iterasi Lambda Berdasarkan Base Point and Participation Factors. Kubik: 

Jurnal Publikasi Ilmiah Matematika, 5(2), 83–94. 

https://doi.org/10.15575/kubik.v5i2.5094. 

RUPTL. (2021). Rencana Usaha Penyediaan Tenaga Listrik (RUPTL) PT PLN 

(Persero). 

Sakthivel, V. P., Suman, M., & Sathya, P. D. (2021). Combined economic and 

emission power dispatch problems through multi-objective squirrel search 

algorithm. Applied Soft Computing, 100, 106950. 

https://doi.org/10.1016/j.asoc.2020.106950 

Sen, T., & Mathur, H. D. (2016). A new approach to solve Economic Dispatch 

problem using a Hybrid ACO–ABC–HS optimization algorithm. 

International Journal of Electrical Power & Energy Systems, 78, 735–744. 

doi:10.1016/j.ijepes.2015.11.121 

Sheta, A., Faris, H., Braik, M., & Mirjalili, S. (2020). Nature-Inspired 

Metaheuristics Search Algorithms for Solving the Economic Load 

Dispatch Problem of Power System: A Comparison Study (Issue August 

2019). Springer Singapore. https://doi.org/10.1007/978-981-13-9263-4 

Spea, S. R. (2017). Economic-emission dispatch problem using firefly algorithm. 

2017 Nineteenth International Middle East Power Systems Conference 

(MEPCON). doi:10.1109/mepcon.2017.8301253 



67 
 

 

Suyono, H., Subekti, E., Purnomo, H., Nurwati, T., & Hasanah, R. N. (2020). 

Economic Dispatch of 500 kV Java-Bali Power System using Hybrid 

Particle Swarm-Ant Colony Optimization Method. 2020 12th International 

Conference on Electrical Engineering, ICEENG 2020, 5–10. 

https://doi.org/10.1109/ICEENG45378.2020.9171771 

Syam, S. (2020). Optimasi Pembangkit Listrik Hidro-Termal dengan Menggunakan 

Metode Gradien Orde Dua. Deepublish. 

Touma, H. J. (2016). Study of The Economic Dispatch Problem on IEEE 30-Bus 

System using Whale Optimization Algorithm. INTERNATIONAL 

JOURNAL OF ENGINEERING TECHNOLOGY AND SCIENCES 

(IJETS), 5(June), 11–18. 

Ustun, D., & Akdagli, A. (2017). A study on the performance of the hybrid 

optimization method based on artificial bee colony and differential 

evolution algorithms. IDAP 2017 - International Artificial Intelligence and 

Data Processing Symposium, 4–8. 

https://doi.org/10.1109/IDAP.2017.8090346 

Virgiansyah, G. B. (2017). Dynamic Economic Dispatch Pada Sistem Dengan 

Wind Turbine Dan Media Penyimpanan Energi Mempertimbangkan 

Energy Cycle Limit. Electrical Engineering Departement, Faculty of 

Electrical Technology Sepuluh Nopember, Institute of Technology 

Surabaya. 

Wulandhari, L. A., Komsiyah, S., & Wicaksono, W. (2018). Bat Algorithm 

Implementation on Economic Dispatch Optimization Problem. Procedia 

Computer Science, 135, 275–282. 

https://doi.org/10.1016/j.procs.2018.08.175 

Younes, M., Khodja, F., & Kherfane, R. L. (2014). Multi-objective economic 

emission dispatch solution using hybrid FFA (firefly algorithm) and 

considering wind power penetration. Energy, 67, 595–606. 

https://doi.org/10.1016/j.energy.2013.12.043 

 

  



68 
 

 

LAMPIRAN 

Lampiran 1 Data operasional PLTU PT. Rekind Daya Mamuju 
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Lampiran 2 Tabel harga batu bara 

 

 

 

 

 

Lampiran 3 Fungsi konsumsi batu bara unit 1 menggunakan metode least square 

 

 

y = 0,0089x2 + 0,2388x + 7,8147
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Lampiran 4 Fungsi konsumsi batu bara unit 2 menggunakan metode least square 

 

 

 

 

 

 

 

Lampiran 5 Hasil simulasi optimasi menggunakan metode HABCDE sistem 5 

bus – 150 MW 

 

y = 0,0183x2 + 0,0018x + 9,8605
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Lampiran 6 Hasil simulasi optimasi menggunakan metode HABCDE sistem 26 

bus – 1263 MW 

 

 

 

 

 

Lampiran 7 Hasil simulasi optimasi menggunakan metode HABCDE sistem 30 

bus – 283,40 MW 
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Lampiran 8 Hasil simulasi optimasi menggunakan metode HABCDE untuk 

sistem PLTU Mamuju pada hari kerja jam 01:00 am. 

 

 

 

 

 

 

Lampiran 9 Hasil simulasi optimasi menggunakan metode HABCDE untuk 

sistem PLTU Mamuju pada hari kerja jam 01:00 am. 
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Lampiran 10 Program HABCDE 

 
clc 
clear 
clear global 
close gcf 
close all 

  

  
%% Input Plants Data 

  
data5BusIEEE; 

  
%% Control Parameters of algorithm 
[rowdata, colomndata] = size(plants); 
data        = plants(1:rowdata,2:colomndata); 
lb          = data(:,4)';           % Get lower bounds matriks 

from data variable 
ub          = data(:,5)';           % Get upper bounds matriks 

from data variable 
nUnit       = length(data(:,1));    % Get data length from data 

variable 
VarSize     = [1 nUnit];            % Decision Variables Matrix 

Size 
unitCurrency= (' $/h'); 
unitPower   = (' MW/h'); 

  

  
%% Control Parameters Algorithm 
Max_iter    = 1000;          % The number of cycles for foraging 

{a stopping criteria} 
nPop        = 1000;          % Total foods 

  
%% Control Parameters of ABC algorithm 
nOnlooker   = round(0.2*nPop);                     % Number of 

Onlooker Bees 
L           = round(0.5*nPop);    % Abandonment Limit Parameter 

(Trial Limit) 
a           = 0.9;                        % Acceleration 

Coefficient Upper Bound 

  

  
%% Control Parameters of DE Algorithm 
beta_min = 0.2;   % Lower Bound of Scaling Factor 
beta_max = 0.8;   % Upper Bound of Scaling Factor 
pCR      = 0.8;   % Crossover Probability 

  

  

  
%% Running Algorithm 

  
disp '1. Artificial Bee Colony'; 
disp '2. Differential Evolution'; 
disp '3. Hybrid Artificial Bee Colony Differential Evolution'; 
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func = input('Select the combination you want to run right 

(1,2,3):  '); 
disp ('--------------------------------------------------------'); 

  

  
if (func == 1) 
    abc; 
    disp('------- Input - Output Characteristic ----------'); 
    display(array2table(plants,'V',{'Unit' 'a.(Rp/MW^2)' 

'b.($/MW)' 'c.($)' 'P Lower' 'P Upper'})); 
    disp('----------- Result Calculation -------------'); 
    disp('--------- Artificial Bee Colony -----------'); 
elseif (func == 2) 
    de; 
    disp('------- Input - Output Characteristic ----------'); 
    display(array2table(plants,'V',{'Unit' 'a.(Rp/MW^2)' 

'b.($/MW)' 'c.($)' 'P Lower' 'P Upper'})); 
    disp('---------- Result Calculation -------------'); 
    disp('-------- Differential Evolution -------------'); 
else 
    abcde; 
    disp('------- Input - Output Characteristic ----------'); 
    display(array2table(plants,'V',{'Unit' 'a.(Rp/MW^2)' 

'b.($/MW)' 'c.($)' 'P Lower' 'P Upper'})); 
    disp('------------------ Result Calculation ------------------

---'); 
    disp('------ Artificial Bee Colony Differential Evolution  ---

-----'); 
end 

  

  

  

  
display(['Total Iteration           = ',num2str(Max_iter)]); 
display(['Total Cost                = ',num2str(BestSol.Cost)            

,unitCurrency]); 
display(['Total Beban               = ',num2str(Pd)                      

,unitPower   ]); 
display(['Total Daya                = 

',num2str(sum(BestSol.Position))   ,unitCurrency]); 
disp('-------------- Unit Power & Cost -----------------'); 
for i=1:nUnit 
display(['Daya Unit', num2str(i), '      = 

',num2str(BestSol.Position(i)),unitPower   ]); 
end 
for i=1:nUnit 
display(['Cost Unit', num2str(i), '      = 

',num2str(BestSol.unitCost(i)),unitPower   ]); 
end 
disp('----------------- Detail Power -------------------'); 
display(['Daya Beban                = ',num2str(Pd)                      

,unitPower   ]); 
display(['Daya Loss                 = ',num2str(sum(BestSol.Loss))       

,unitPower   ]); 
display(['Total Daya Loss + Beban   = ',num2str((Pd + 

sum(BestSol.Loss))),unitPower]); 
display(['Total Terbangkitkan       = 

',num2str(sum(BestSol.Position))   ,unitPower]); 
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display(['Total Daya Tak Terpenuhi  = ',num2str(BestSol.Excess)          

,unitPower   ]); 

  

  

  

  

%% Ploting Data 
% Pie 
pie(BestSol.Position);  
title('Optimal Load sharing between Generators'); 

  
% Plot 
figure 
plot(Convergence_curve) %Plot the PV Generation Profile 'r-*' 
title('Iteration Curve') 
xlabel('Iteration') 
ylabel('Cost ($/h)') 
xlim([1,iteration]) 

  

  

 

 


