
164 

 

 
 

DAFTAR PUSTAKA 

 

Akhmad, K. (2005). Pembangkit listrik tenaga surya dan penerapannya untuk 

daerah terpencil. Dinamika Rekayasa, 1(1), 29-33.  

Damodaran, S. K., & Kumar, T. S. (2014). Combined economic and emission 

dispatch using a classical technique. IFAC Proceedings Volumes, 47(1), 

1049-1053.  

De Oca, M. A. M., Stutzle, T., Van den Enden, K., & Dorigo, M. (2010). Incremental 

social learning in particle swarms. IEEE Transactions on Systems, Man, and 

Cybernetics, Part B (Cybernetics), 41(2), 368-384.  

Gonen, T. (2015). Electric power distribution engineering. CRC press.  

Manteaw, E. D., & Odero, N. A. (2012). Multi-objective environmental/economic 

dispatch solution using ABC_PSO hybrid algorithm.  

Mariya, J. (2019). Perancangan Perancangan Interkoneksi Pembangkit Listrik 

Tenaga Surya 1 MWp On-Grid Pada Jaringan Distribusi Cileungsi. SUTET, 

9(2), 112-124.  

Montes de Oca, M. A., Van den Enden, K., & Stützle, T. (2008). Incremental particle 

swarm-guided local search for continuous optimization. Hybrid 

Metaheuristics: 5th International Workshop, HM 2008, Málaga, Spain, 

October 8-9, 2008. Proceedings 5,  

Nappu, M. B., Arief, A., & Ajami, W. A. (2023). Energy Efficiency in Modern 

Power Systems Utilizing Advanced Incremental Particle Swarm 

Optimization–Based OPF. Energies, 16(4), 1706.  

Nugraha, D. A., & Wibowo, R. S. (2016). Unit Commitment Mempertimbangkan 

Stabilitas Tegangan Dengan Metode Binary Particle Swarm Optimization 

(BPSO) Sepuluh Nopember Institute of Technology].  

Ramadhana, R. R., Iqbal, M., Hafid, A., & Adriani, A. (2022). Analisis Plts on Grid. 

VERTEX ELEKTRO, 14(1), 12-25.  

Riyanto, S., Suyono, H., & Dahlan, H. S. (2012). Penjadwalan Pembangkit Tenaga 

Listrik Jangka Pendek Menggunakan Ant Colony Optimization. Jurnal 

EECCIS (Electrics, Electronics, Communications, Controls, Informatics, 

Systems), 6(2), 97-106.  



165 

 

 
 

Saukani, M., Hakim, E. A., & Pakaya, I. (2016). Analisa Perbandingan Aliran Daya 

Optimal Mempertimbangkan Biaya Pembangkitan Dan Kestabilan Daya 

Menggunakan Particle Swarm Optimization Dan Algoritma Genetika. 

Prosiding SENTRA (Seminar Teknologi dan Rekayasa),  

Suroso, W., Abdullah Nur Aziz. (2014). Pengembangan Sistem Interkoneksi Antara 

Plts Dengan Jala-Jala Listrik Tiga Fase Menggunakan Five-Level Common-

Emitter Csi. Seminar Nasional Teknik Senatek 2014, Purwokerto. 

Suswanto, D. (2009). Sistem distribusi tenaga listrik. Padang: Universitas Negeri 

Padang.  

Tech, T. (2018). Panduan Studi Kelayakan Pembangkit Listrik Tenaga Surya 

(PLTS) Terpusat. Jakarta Selatan: USAID.  

Ventiano, R., Djunaedy, E., & Amaliyah, R. (2019). Solar Radiation Calculation 

Based on Cloud Distribution Using Support Vector (SVR) Regression 

Method. e-Proc. Eng. Telkom Univ. Open Libr, 6, 5343-5350.  

Weckesser, T. Power system data and test cases. In. 

Zainuddin, M. (2017). Pengaruh Masuknya PLTS On Grid Skala besar Pada Sistem 

Distribusi 20 kV Terhadap Kualitas Tegangan dan Rugi-rugi Daya. 

Universitas Ichsan, Gorontalo. 

 

  



166 

 

 
 

LAMPIRAN 

Lampiran 1. Tegangan Bus 13 Sistem IEEE 14 Bus 

Pembebanan 60% 

Output PLTS 20% Output PLTS 100% 
 Sebelum Optimasi PSO IPSO Sebelum Optimasi PSO IPSO 

Bus 1 1,018 1,036 1,012 1,02 1,036 1,016 

Bus 2 0,994 1,016 0,997 1,005 1,016 1,008 

Bus 3 0,98 1,002 0,97 1,01 1,002 1,001 

Bus 4 0,983 1,008 0,986 0,995 1,008 1,004 

Bus 5 0,985 1,01 0,99 0,994 1,01 1,004 

Bus 6 0,995 0,991 1,02 1,03 0,991 1,022 

Bus 7 0,987 1,004 1,016 1,023 1,004 1,014 

Bus 8 0,971 1,023 1,04 1,023 1,023 1,018 

Bus 9 0,992 1,014 1,016 1,026 1,014 1,022 

Bus 10 0,992 1,017 1,017 1,022 1,017 1,027 

Bus 11 0,996 1,006 1,017 1,024 1,006 1,026 

Bus 12 0,987 0,987 1,012 1,022 0,987 1,017 

Bus 13 0,986 0,993 1,011 1,021 0,993 1,02 

Bus 14 0,978 0,993 1,002 1,013 0,993 1,01 

 

Pembebanan 100% 

Output PLTS 20% Output PLTS 20% 
 Sebelum Optimasi PSO IPSO Sebelum Optimasi PSO IPSO 

Bus 1 1,02 1,026 1,039 1,02 1,037 1,042 

Bus 2 1,005 1,008 1,023 1,005 1,021 1,031 

Bus 3 1,01 0,978 0,995 1,01 0,994 1,023 

Bus 4 0,981 0,985 1,001 0,984 0,99 1,012 

Bus 5 0,982 0,991 1,008 0,985 0,996 1,017 

Bus 6 1,03 1,002 1,015 1,03 0,983 1,026 

Bus 7 1,001 0,974 1,034 1,002 0,976 1,036 

Bus 8 1,001 0,962 1,047 1,002 0,994 1,018 

Bus 9 1,001 0,981 1,04 1,001 0,976 1,025 

Bus 10 0,998 0,987 1,036 0,998 0,973 1,023 

Bus 11 1,01 0,996 1,035 1,01 0,981 1,025 

Bus 12 1,014 0,986 1,003 1,017 0,971 1,015 

Bus 13 1,009 0,982 1,002 1,017 0,973 1,017 

Bus 14 0,986 0,962 1,005 0,989 0,955 1,003 
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Lampiran 2. Tegangan Bus 14 Sistem IEEE 14 Bus 

Pembebanan 60% 

Output PLTS 20% Output PLTS 100% 
 Sebelum Optimasi PSO IPSO Sebelum Optimasi PSO IPSO 

Bus 1 1,02 1,018 1,006 1,02 1,029 1,04 

Bus 2 1,005 0,994 0,996 1,005 1,02 1,028 

Bus 3 1,01 0,98 0,977 1,01 1,006 1,022 

Bus 4 0,995 0,983 0,986 0,998 1,016 1,019 

Bus 5 0,994 0,985 0,988 0,996 1,019 1,02 

Bus 6 1,03 0,995 1,022 1,03 1,004 0,997 

Bus 7 1,024 0,988 1,001 1,026 1,026 1,006 

Bus 8 1,024 0,972 1,023 1,026 1,043 0,978 

Bus 9 1,027 0,993 1,011 1,03 1,026 1,018 

Bus 10 1,023 0,992 1,011 1,025 1,026 1,016 

Bus 11 1,024 0,997 1,016 1,026 1,018 1,01 

Bus 12 1,022 0,987 1,013 1,023 0,998 0,991 

Bus 13 1,02 0,985 1,01 1,023 1 0,993 

Bus 14 1,016 0,981 1,002 1,03 1,018 1,01 

 

Bus 

Pembebanan 100% 

Output PLTS 20% Output PLTS 100% 

Sebelum Optimasi PSO IPSO Sebelum Optimasi PSO IPSO 

Bus 1 1,02 1,027 1,035 1,02 1,039 1,038 

Bus 2 1,005 1,007 1,028 1,005 1,003 1,027 

Bus 3 1,01 0,999 1,004 1,01 0,982 1,005 

Bus 4 0,982 0,998 1,002 0,985 0,986 1,005 

Bus 5 0,982 1,002 1,007 0,985 0,99 1,011 

Bus 6 1,03 1,026 1,014 1,03 1,003 0,99 

Bus 7 1,002 1,004 1,036 1,006 0,993 1,013 

Bus 8 1,002 1,029 1,076 1,006 0,96 1,019 

Bus 9 1,002 1,018 1,028 1,006 0,993 1,008 

Bus 10 0,999 1,029 1,03 1,002 1 1,009 

Bus 11 1,011 1,033 1,031 1,012 1,014 1,012 

Bus 12 1,014 1,012 1,001 1,015 0,989 0,978 

Bus 13 1,009 1,008 0,999 1,013 0,987 0,978 

Bus 14 0,989 0,998 1 1,005 0,986 0,991 
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Lampiran 3. Tegangan Bus 13 dan Bus 14 Sistem IEEE 14 Bus 

Bus 

Pembebanan 60% 

Output PLTS 20% Output PLTS 60% 

Sebelum Optimasi PSO IPSO Sebelum Optimasi PSO IPSO 

Bus 1 1,018 1,036 1,012 1,02 1,036 1,016 

Bus 2 0,994 1,016 0,997 1,005 1,016 1,008 

Bus 3 0,98 1,002 0,97 1,01 1,002 1,001 

Bus 4 0,983 1,008 0,986 0,995 1,008 1,004 

Bus 5 0,985 1,01 0,99 0,994 1,01 1,004 

Bus 6 0,995 0,991 1,02 1,03 0,991 1,022 

Bus 7 0,987 1,004 1,016 1,023 1,004 1,014 

Bus 8 0,971 1,023 1,04 1,023 1,023 1,018 

Bus 9 0,992 1,014 1,016 1,026 1,014 1,022 

Bus 10 0,992 1,017 1,017 1,022 1,017 1,027 

Bus 11 0,996 1,006 1,017 1,024 1,006 1,026 

Bus 12 0,987 0,987 1,012 1,022 0,987 1,017 

Bus 13 0,986 0,993 1,011 1,021 0,993 1,02 

Bus 14 0,978 0,993 1,002 1,013 0,993 1,01 

 

Bus 

Pembebanan 100% 

Output PLTS 20% Output PLTS 60% 

Sebelum Optimasi PSO IPSO Sebelum Optimasi PSO IPSO 

Bus 1 1,02 1,026 1,039 1,02 1,037 1,042 

Bus 2 1,005 1,008 1,023 1,005 1,021 1,031 

Bus 3 1,01 0,978 0,995 1,01 0,994 1,023 

Bus 4 0,981 0,985 1,001 0,984 0,99 1,012 

Bus 5 0,982 0,991 1,008 0,985 0,996 1,017 

Bus 6 1,03 1,002 1,015 1,03 0,983 1,026 

Bus 7 1,001 0,974 1,034 1,002 0,976 1,036 

Bus 8 1,001 0,962 1,087 1,002 0,994 1,018 

Bus 9 1,001 0,981 1,04 1,001 0,976 1,025 

Bus 10 0,998 0,987 1,046 0,998 0,973 1,023 

Bus 11 1,01 0,996 1,045 1,01 0,981 1,025 

Bus 12 1,014 0,986 1,003 1,017 0,971 1,015 

Bus 13 1,009 0,982 1,002 1,017 0,973 1,017 

Bus 14 0,986 0,962 1,005 0,989 0,955 1,003 
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Lampiran 4. Tegangan Bus 15 Sistem IEEE 30 Bus 

Bus 

Pembebanan 60% 

Output PLTS 20% Output PLTS 60% 

Sebelum 

Optimasi 
PSO IPSO 

Sebelum 

Optimasi 
PSO IPSO 

Bus 1 1,037 1,035 1,055 1,037 1,037 1,06 

Bus 2 1,015 1,019 1,039 1,015 1,02 1,043 

Bus 3 1,014 1,014 1,035 1,016 1,019 1,041 

Bus 4 1,003 1,006 1,029 1,005 1,013 1,032 

Bus 5 1 1,002 1,024 1,001 1,005 1,028 

Bus 6 1,001 1,001 1,024 1,002 1,006 1,028 

Bus 7 0,999 1,001 1,023 1 1,005 1,028 

Bus 8 1,005 0,998 1,018 1,005 1,003 1,029 

Bus 9 1,019 0,999 1,021 1,02 1,006 1,008 

Bus 10 1,011 0,995 1,025 1,011 1,002 1,007 

Bus 11 1,032 0,997 1,023 1,032 0,999 0,989 

Bus 12 1,026 1,008 1,017 1,028 1,007 1,009 

Bus 13 1,021 1,019 1,017 1,021 1,008 1,003 

Bus 14 1,017 0,999 1,011 1,02 1,001 1,003 

Bus 15 1,014 0,996 1,011 1,022 1,004 1,006 

Bus 16 1,015 0,998 1,016 1,016 1 1,003 

Bus 17 1,009 0,993 1,019 1,01 0,998 1,003 

Bus 18 1,005 0,988 1,009 1,011 0,995 0,999 

Bus 19 1,002 0,986 1,009 1,006 0,993 0,997 

Bus 20 1,004 0,988 1,013 1,007 0,994 0,999 

Bus 21 1,003 0,988 1,018 1,004 0,995 0,999 

Bus 22 1,004 0,988 1,018 1,005 0,995 1 

Bus 23 1,005 0,988 1,009 1,011 0,995 0,998 

Bus 24 0,999 0,982 1,012 1,001 0,989 0,992 

Bus 25 1,005 0,986 1,028 1,006 0,993 0,994 

Bus 26 0,994 0,975 1,017 0,995 0,982 0,983 

Bus 27 1,013 0,994 1,042 1,014 1,001 1 

Bus 28 0,999 0,999 1,026 1 1,006 1,027 

Bus 29 1,002 0,982 1,031 1,002 0,989 0,988 

Bus 30 0,995 0,975 1,024 0,995 0,982 0,981 
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Bus 

Pembebanan 100% 

Output PLTS 20% Output PLTS 60% 

Sebelum 

Optimasi 
PSO IPSO 

Sebelum 

Optimasi 
PSO IPSO 

Bus 1 1,037 1,063 1,052 1,037 1,059 1,075 

Bus 2 1,015 1,031 1,019 1,015 1,026 1,042 

Bus 3 0,999 1,025 1,015 1,001 1,023 1,039 

Bus 4 0,989 1,01 1,001 0,992 1,01 1,024 

Bus 5 0,978 0,991 0,981 0,979 0,989 1,002 

Bus 6 0,99 0,998 0,99 0,992 0,999 1,008 

Bus 7 0,979 0,99 0,98 0,98 0,989 1,002 

Bus 8 1,005 0,997 0,988 1,005 1,001 1,002 

Bus 9 1,004 0,972 0,993 1,006 1,002 0,998 

Bus 10 0,987 0,962 0,978 0,988 0,993 0,978 

Bus 11 1,032 0,979 1,022 1,032 1,005 1,013 

Bus 12 1,011 0,986 1,002 1,013 1 0,999 

Bus 13 1,021 1,005 1,018 1,021 0,999 1,029 

Bus 14 0,994 0,97 0,986 0,999 0,988 0,985 

Bus 15 0,989 0,966 0,981 0,998 0,989 0,984 

Bus 16 0,993 0,968 0,984 0,994 0,989 0,982 

Bus 17 0,983 0,959 0,974 0,985 0,987 0,974 

Bus 18 0,976 0,952 0,967 0,982 0,977 0,969 

Bus 19 0,971 0,954 0,962 0,975 0,974 0,964 

Bus 20 0,974 0,952 0,965 0,978 0,978 0,966 

Bus 21 0,974 0,951 0,966 0,976 0,979 0,966 

Bus 22 0,975 0,953 0,967 0,977 0,98 0,966 

Bus 23 0,975 0,956 0,97 0,981 0,975 0,968 

Bus 24 0,965 0,951 0,963 0,968 0,965 0,956 

Bus 25 0,973 0,984 0,986 0,975 0,965 0,962 

Bus 26 0,955 0,966 0,968 0,956 0,958 0,96 

Bus 27 0,988 1,013 1,01 0,988 0,974 0,975 

Bus 28 0,987 0,995 0,988 0,989 0,996 1,002 

Bus 29 0,967 0,993 0,99 0,968 0,953 0,954 

Bus 30 0,955 0,978 0,978 0,956 0,96 0,962 
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Lampiran 5. Tegangan Bus 26 Sistem IEEE 30 Bus 

Bus 

Pembebanan 60% 

Output PLTS 20% Output PLTS 60% 

Sebelum Optimasi PSO IPSO Sebelum Optimasi PSO IPSO 

Bus 1 1,037 0,998 0,998 1,037 1,045 1,05 

Bus 2 1,015 0,981 0,981 1,015 1,028 1,033 

Bus 3 1,014 0,977 0,977 1,016 1,025 1,031 

Bus 4 1,003 0,97 0,97 1,004 1,018 1,025 

Bus 5 1 0,966 0,966 1,001 1,012 1,019 

Bus 6 1,001 0,967 0,967 1,002 1,012 1,02 

Bus 7 0,999 0,965 0,965 1,001 1,012 1,019 

Bus 8 1,005 0,961 0,961 1,005 1,008 1,013 

Bus 9 1,019 0,986 0,987 1,02 1,004 1,019 

Bus 10 1,011 0,973 0,976 1,011 1,007 1,021 

Bus 11 1,032 1,031 1,031 1,032 0,993 1,022 

Bus 12 1,026 0,986 0,993 1,026 1 1,027 

Bus 13 1,021 0,991 0,991 1,021 0,984 1,025 

Bus 14 1,016 0,977 0,983 1,016 0,993 1,018 

Bus 15 1,012 0,974 0,979 1,013 0,993 1,016 

Bus 16 1,015 0,976 0,981 1,015 0,998 1,02 

Bus 17 1,009 0,971 0,974 1,009 1,001 1,017 

Bus 18 1,004 0,966 0,97 1,005 0,99 1,01 

Bus 19 1,002 0,963 0,967 1,002 0,991 1,009 

Bus 20 1,003 0,965 0,969 1,004 0,994 1,011 

Bus 21 1,004 0,967 0,969 1,004 1 1,014 

Bus 22 1,004 0,968 0,97 1,005 1,001 1,014 

Bus 23 1,005 0,97 0,972 1,007 0,993 1,012 

Bus 24 1 0,969 0,968 1,004 0,998 1,012 

Bus 25 1,009 0,995 0,982 1,022 1,023 1,03 

Bus 26 1,009 0,995 0,982 1,028 1,039 1,036 

Bus 27 1,015 1,012 0,992 1,019 1,025 1,028 

Bus 28 0,999 0,969 0,967 1,002 1,012 1,023 

Bus 29 1,004 1 0,98 1,008 1,014 1,017 

Bus 30 0,997 0,993 0,973 1,001 1,007 1,01 
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Bus 

Pembebanan 100% 

Output PLTS 20% Output PLTS 60% 

Sebelum Optimasi PSO IPSO Sebelum Optimasi PSO IPSO 

Bus 1 1,037 1,049 1,054 1,037 1,044 1,042 

Bus 2 1,015 1,016 1,021 1,015 1,032 1,04 

Bus 3 1 1,01 1,016 0,999 1,027 1,036 

Bus 4 0,991 0,995 1,002 0,989 1,013 1,023 

Bus 5 0,979 0,977 0,983 0,978 0,996 1,003 

Bus 6 0,992 0,985 0,993 0,99 1,008 1,013 

Bus 7 0,981 0,976 0,983 0,979 0,997 1,004 

Bus 8 1,005 0,982 0,992 1,005 1,005 1,014 

Bus 9 1,005 0,989 0,979 1,005 1 1,012 

Bus 10 0,988 0,977 0,975 0,987 0,993 1,009 

Bus 11 1,032 1,014 0,99 1,032 1,029 1,017 

Bus 12 1,011 0,992 0,989 1,011 1,009 1,015 

Bus 13 1,021 1 1,01 1,021 1 1,02 

Bus 14 0,994 0,976 0,973 0,994 0,994 1,001 

Bus 15 0,989 0,971 0,969 0,988 0,99 0,998 

Bus 16 0,993 0,978 0,975 0,993 0,994 1,005 

Bus 17 0,984 0,972 0,969 0,983 0,988 1,002 

Bus 18 0,976 0,96 0,958 0,975 0,978 0,989 

Bus 19 0,971 0,957 0,955 0,97 0,974 0,987 

Bus 20 0,974 0,961 0,959 0,974 0,978 0,992 

Bus 21 0,976 0,964 0,963 0,974 0,982 0,997 

Bus 22 0,976 0,965 0,963 0,975 0,983 0,998 

Bus 23 0,977 0,96 0,96 0,975 0,982 0,993 

Bus 24 0,971 0,955 0,956 0,966 0,98 0,994 

Bus 25 0,993 0,97 0,98 0,978 1,014 1,026 

Bus 26 1,023 0,962 0,972 0,97 1,044 1,046 

Bus 27 0,996 0,984 0,999 0,99 1,024 1,036 

Bus 28 0,991 0,982 0,992 0,988 1,008 1,011 

Bus 29 0,975 0,963 0,978 0,97 1,004 1,017 

Bus 30 0,963 0,951 0,966 0,958 0,993 1,005 
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Lampiran 6. Tegangan Bus 30 Sistem IEEE 30 Bus 

Bus 

Pembebanan 100% 

Output PLTS 20% Output PLTS 60% 

Sebelum 

Optimasi 
PSO IPSO 

Sebelum 

Optimasi 
PSO IPSO 

Bus 1 1,032 1,047 1,054 1,032 1,057 1,064 

Bus 2 1,015 1,03 1,037 1,015 1,04 1,047 

Bus 3 1,01 1,025 1,034 1,011 1,039 1,045 

Bus 4 1,001 1,016 1,028 1,002 1,032 1,037 

Bus 5 1 1,013 1,022 1,001 1,026 1,032 

Bus 6 1 1,009 1,022 1,002 1,027 1,033 

Bus 7 0,999 1,011 1,021 1,001 1,026 1,032 

Bus 8 1,005 1,01 1,017 1,005 1,021 1,029 

Bus 9 1,019 0,991 1,019 1,019 1,035 1,021 

Bus 10 1,01 0,985 1,019 1,01 1,026 1,017 

Bus 11 1,032 0,97 1,027 1,032 1,042 1,024 

Bus 12 1,025 0,986 1,022 1,025 1,027 1,019 

Bus 13 1,021 0,989 1,017 1,021 1,018 1,008 

Bus 14 1,015 0,978 1,013 1,015 1,018 1,011 

Bus 15 1,012 0,976 1,011 1,012 1,017 1,009 

Bus 16 1,014 0,981 1,016 1,014 1,022 1,014 

Bus 17 1,008 0,981 1,015 1,008 1,022 1,013 

Bus 18 1,004 0,972 1,007 1,004 1,013 1,005 

Bus 19 1,001 0,971 1,006 1,001 1,012 1,004 

Bus 20 1,003 0,974 1,008 1,003 1,015 1,006 

Bus 21 1,003 0,978 1,012 1,003 1,019 1,009 

Bus 22 1,003 0,978 1,012 1,003 1,019 1,01 

Bus 23 1,004 0,972 1,008 1,005 1,013 1,005 

Bus 24 0,998 0,972 1,007 1 1,012 1,005 

Bus 25 1,006 0,985 1,022 1,011 1,023 1,018 

Bus 26 0,995 0,974 1,011 1,001 1,013 1,007 

Bus 27 1,016 0,998 1,036 1,024 1,035 1,031 

Bus 28 0,999 1,007 1,024 1,002 1,029 1,033 

Bus 29 1,008 0,99 1,028 1,029 1,04 1,037 

Bus 30 1,005 0,987 1,025 1,041 1,052 1,049 
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Bus 

Pembebanan 100% 

Output PLTS 20% Output PLTS 60% 

Sebelum 

Optimasi 
PSO IPSO 

Sebelum 

Optimasi 
PSO IPSO 

Bus 1 1,037 1,033 1,043 1,037 0,05 1,049 

Bus 2 1,015 1 1,03 1,015 1,019 1,026 

Bus 3 1 0,995 1,024 0,999 1,017 1,022 

Bus 4 0,991 0,981 1,008 0,989 1,003 1,007 

Bus 5 0,979 0,962 0,991 0,978 0,982 0,988 

Bus 6 0,992 0,972 0,997 0,99 0,993 0,997 

Bus 7 0,981 0,961 0,99 0,979 0,983 0,988 

Bus 8 1,005 0,972 0,995 1,005 0,992 0,991 

Bus 9 1,005 0,985 0,988 1,004 0,986 1,007 

Bus 10 0,987 0,974 0,971 0,987 0,976 0,998 

Bus 11 1,032 1,014 1,018 1,032 1,001 1,019 

Bus 12 1,011 0,99 0,991 1,011 0,997 1,013 

Bus 13 1,021 1,005 1,01 1,021 1,009 1,013 

Bus 14 0,994 0,973 0,974 0,993 0,98 0,997 

Bus 15 0,988 0,968 0,969 0,988 0,975 0,993 

Bus 16 0,993 0,975 0,975 0,993 0,98 0,999 

Bus 17 0,984 0,969 0,966 0,983 0,972 0,993 

Bus 18 0,975 0,957 0,956 0,974 0,963 0,982 

Bus 19 0,971 0,954 0,952 0,97 0,958 0,979 

Bus 20 0,974 0,958 0,956 0,973 0,962 0,983 

Bus 21 0,975 0,96 0,957 0,974 0,964 0,985 

Bus 22 0,976 0,961 0,958 0,975 0,965 0,986 

Bus 23 0,976 0,956 0,956 0,974 0,964 0,982 

Bus 24 0,968 0,958 0,957 0,965 0,959 0,976 

Bus 25 0,984 0,956 0,959 0,976 0,981 0,991 

Bus 26 0,965 0,958 0,95 0,957 0,963 0,973 

Bus 27 1,002 0,971 0,975 0,992 1,004 1,01 

Bus 28 0,992 0,971 0,992 0,988 0,994 0,997 

Bus 29 1,001 0,954 0,958 0,975 1,003 1,008 

Bus 30 1,009 0,956 0,95 0,968 1,011 1,016 
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Lampiran 7. Tegangan Bus 15 dan Bus 26 Sistem IEEE 30 Bus 

Bus 

Pembebanan 100% 

Output PLTS 20% Output PLTS 60% 

Sebelum Optimasi PSO IPSO Sebelum Optimasi PSO IPSO 

Bus 1 1,037 1,012 1,032 1,037 1,031 1,048 

Bus 2 1,015 0,995 1,015 1,015 1,013 1,031 

Bus 3 1,014 0,991 1,01 1,016 1,012 1,029 

Bus 4 1,003 0,984 1,002 1,004 1,006 1,022 

Bus 5 1 0,978 0,998 1,001 0,998 1,016 

Bus 6 1,001 0,977 0,997 1,002 0,998 1,016 

Bus 7 0,999 0,977 0,997 1,001 0,998 1,016 

Bus 8 1,005 0,974 0,992 1,005 0,994 1,011 

Bus 9 1,019 0,964 0,999 1,02 1,006 1,014 

Bus 10 1,011 0,962 0,997 1,011 1,005 1,018 

Bus 11 1,032 0,97 1,003 1,032 0,997 1,007 

Bus 12 1,026 0,976 0,999 1,027 1,012 1,017 

Bus 13 1,021 0,996 1,004 1,021 1,015 0,999 

Bus 14 1,016 0,967 0,991 1,018 1,004 1,01 

Bus 15 1,013 0,964 0,99 1,018 1,005 1,012 

Bus 16 1,015 0,966 0,993 1,016 1,004 1,013 

Bus 17 1,009 0,96 0,993 1,01 1,001 1,014 

Bus 18 1,005 0,956 0,985 1,008 0,997 1,007 

Bus 19 1,002 0,953 0,984 1,004 0,995 1,006 

Bus 20 1,004 0,955 0,987 1,006 0,997 1,008 

Bus 21 1,004 0,956 0,99 1,005 0,998 1,012 

Bus 22 1,004 0,957 0,991 1,005 0,998 1,012 

Bus 23 1,005 0,959 0,988 1,01 0,999 1,009 

Bus 24 0,999 0,956 0,99 1,004 0,995 1,01 

Bus 25 1,007 0,977 1,014 1,016 1,008 1,03 

Bus 26 1,001 0,972 1,008 1,03 1,022 1,044 

Bus 27 1,014 0,993 1,032 1,018 1,011 1,037 

Bus 28 0,999 0,977 0,997 1,001 0,997 1,017 

Bus 29 1,003 0,981 1,02 1,006 0,999 1,026 

Bus 30 0,996 0,974 1,013 0,999 0,992 1,019 
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Bus 

Pembebanan 100% 

Output PLTS 20% Output PLTS 60% 

Sebelum Optimasi PSO IPSO Sebelum Optimasi PSO IPSO 

Bus 1 1,037 1,055 1,065 1,037 1,075 1,075 

Bus 2 1,015 1,022 1,032 1,015 1,042 1,042 

Bus 3 0,999 1,016 1,026 1 1,039 1,039 

Bus 4 0,989 1,001 1,01 0,991 1,023 1,024 

Bus 5 0,978 0,982 0,992 0,979 1,004 1,004 

Bus 6 0,99 0,99 0,999 0,992 1,011 1,012 

Bus 7 0,979 0,981 0,991 0,981 1,004 1,004 

Bus 8 1,005 0,984 0,997 1,005 1,008 1,008 

Bus 9 1,005 1,008 0,985 1,006 0,989 0,996 

Bus 10 0,987 1,001 0,979 0,988 0,977 0,991 

Bus 11 1,032 1,027 0,98 1,032 0,985 0,985 

Bus 12 1,011 1,018 0,994 1,012 0,991 0,996 

Bus 13 1,021 1,024 1 1,021 1,001 1,001 

Bus 14 0,994 1,001 0,978 0,997 0,977 0,983 

Bus 15 0,989 0,997 0,975 0,994 0,977 0,984 

Bus 16 0,993 1,003 0,98 0,994 0,977 0,986 

Bus 17 0,983 0,996 0,974 0,985 0,972 0,984 

Bus 18 0,975 0,985 0,963 0,979 0,964 0,973 

Bus 19 0,971 0,982 0,96 0,974 0,959 0,97 

Bus 20 0,974 0,986 0,964 0,976 0,963 0,975 

Bus 21 0,974 0,987 0,967 0,976 0,966 0,98 

Bus 22 0,975 0,988 0,968 0,977 0,968 0,981 

Bus 23 0,975 0,983 0,965 0,98 0,969 0,978 

Bus 24 0,965 0,974 0,962 0,97 0,968 0,979 

Bus 25 0,976 0,976 0,986 0,986 1,007 1,015 

Bus 26 0,963 0,963 0,973 0,993 1,014 1,022 

Bus 27 0,989 0,985 1,008 0,994 1,029 1,035 

Bus 28 0,988 0,987 0,997 0,99 1,011 1,013 

Bus 29 0,968 0,964 0,988 0,973 1,009 1,016 

Bus 30 0,956 0,952 0,976 0,961 0,997 1,005 

 


