
xi 
 

DAFTAR ISI 

 

 

LAPORAN TUGAS AKHIR ................................................................................. i 

FINAL PROJECT .................................................................................................. ii 

LEMBAR PENGESAHAN PEMBIMBING ..................................................... iii 

LEMBAR PENGESAHAN PENGUJI ............................................................... iv 

SURAT PERNYATAAN ...................................................................................... v 

PERNYATAAN PERSETUJUAN UNGGAH KARYA ILMIAH .................. vi 

PERSEMBAHAN ................................................................................................ vii 

MOTTO .............................................................................................................. viii 

KATA PENGANTAR .......................................................................................... ix 

DAFTAR ISI ......................................................................................................... xi 

DAFTAR TABEL .............................................................................................. xiv 

DAFTAR GAMBAR ........................................................................................... xv 

ABSTRAK .......................................................................................................... xvi 

ABSTRACT ........................................................................................................ xvii 

BAB I PENDAHULUAN ...................................................................................... 1 

1.1 Latar Belakang ......................................................................................... 1 

1.2 Perumusan Masalah .................................................................................. 2 

1.3 Pembatasan Masalah ................................................................................ 3 

1.4 Tujuan Tugas Akhir .................................................................................. 3 

1.5 Manfaat Tugas Akhir ................................................................................ 4 

1.6 Sistematika Penulisan ............................................................................... 4 

BAB II TINJAUAN PUSTAKA DAN DASAR TEORI .................................... 6 

2.1 Tinjauan Pustaka ...................................................................................... 6 

2.2 Dasar Teori ............................................................................................... 9 

2.2.1 Sumber Energi Listrik ........................................................................ 9 

2.2.2 Sistem Pembangkit Listrik Tenaga Surya .......................................... 9 

2.2.3 Karakteristik Panel Surya ................................................................ 11 

2.2.4 Komponen PLTS ............................................................................. 15 

2.2.4.1 Modul Photovoltaic ......................................................................... 15 



xii 
 

2.2.4.2 Meja Jemur ...................................................................................... 17 

2.2.4.3 Inverter ............................................................................................. 18 

2.2.4.4 Pyranometer ..................................................................................... 19 

2.2.4.5 Baterai .............................................................................................. 20 

2.2.4.6 Buck-Boost Converter ...................................................................... 21 

2.2.4.7 AC Disconnecting Panel .................................................................. 22 

2.2.4.8 Low Voltage Main Distribution Panel (LVMDP) ........................... 23 

2.2.4.9 Grounding ........................................................................................ 23 

2.2.4.10 Panel Cluster, Panel Jaringan dan Panel Penerangan ...................... 24 

2.2.4.11 Panel PLN ........................................................................................ 24 

2.2.5 Unjuk Kerja Pembangkit Listrik Tenaga Surya ............................... 25 

BAB III METODE PENELITIAN .................................................................... 27 

3.1 Model Penelitian ..................................................................................... 27 

3.2 Objek Penelitian ..................................................................................... 28 

3.3 PLTS Bendungan Jatibarang .................................................................. 28 

3.4 Komponen dan Data Penelitian .............................................................. 29 

3.4.1. Modul Photovoltaic ......................................................................... 29 

3.4.2. DC String ......................................................................................... 30 

3.4.3. DC Array .......................................................................................... 30 

3.4.4. Inverter ............................................................................................. 31 

3.4.5. Data Energi ...................................................................................... 32 

3.4.6. Potensi Radiasi Matahari ................................................................. 33 

3.4.7. Data Inverter .................................................................................... 33 

3.5 Diagram Alir Penelitian .......................................................................... 34 

3.6 Langkah Penelitian ................................................................................. 36 

BAB IV HASIL DAN PEMBAHASAN ............................................................ 37 

4.1 Sistem Distribusi PLTS Bendungan Jatibarang ..................................... 37 

4.2 Data Energi PLTS Bendungan Jatibarang .............................................. 37 

4.3 Data Radiasi Matahari ............................................................................ 39 

4.4 Hasil Pengukuran Inverter 253 ............................................................... 40 

4.5 Perhitungan Energi Listrik dan Produksi ............................................... 41 

4.5.1. Perhitungan Daya Output (Po) ........................................................ 41 



xiii 
 

4.5.2. Perhitungan Daya Input (Pin) .......................................................... 41 

4.5.3. Perhitungan Produksi ....................................................................... 42 

4.6 Perhitungan Rasio Unjuk Kerja PLTS Bendungan Jatibarang ............... 47 

4.6.1. Perhitungan Final Yield (YF) ............................................................ 47 

4.6.2. Perhitungan Reference Yield (YR) .................................................... 48 

4.6.3. Perhitungan Rasio Performance (PR) .............................................. 48 

BAB V KESIMPULAN DAN SARAN .............................................................. 50 

5.1. Kesimpulan ............................................................................................. 50 

5.2. Saran ....................................................................................................... 50 

DAFTAR PUSTAKA .......................................................................................... 51 

LAMPIRAN ......................................................................................................... 53 

 

  



xiv 
 

DAFTAR TABEL 

 

Tabel 3. 1 Spesifikasi Panel Photovoltaic Monocrystalline. ................................ 30 

Tabel 3. 2 Spesifikasi Inverter. ............................................................................. 32 

 

Tabel 4. 1 Data Energi PLTS Bendungan Jatibarang. .......................................... 37 

Tabel 4. 2 Data Radiasi Matahari. ......................................................................... 39 

Tabel 4. 3 Hasil Pengukuran Inverter 253. ........................................................... 40 

Tabel 4. 4 Luas PV Satu Set String. ...................................................................... 42 

Tabel 4. 5 DC String Satu Perhitungan Po, Pin dan Produksi. ............................. 43 

Tabel 4. 6 DC String Dua Perhitungan Po, Pin dan Produksi. ............................. 43 

Tabel 4. 7 DC String Tiga Perhitungan Po, Pin dan Produksi. ............................. 44 

Tabel 4. 8 DC String Empat Perhitungan Po, Pin dan Produksi........................... 44 

Tabel 4. 9 DC String Lima Perhitungan Po, Pin dan Produksi............................. 45 

Tabel 4. 10 DC String Enam Perhitungan Po, Pin dan Produksi. ......................... 45 

Tabel 4. 11 Perhitungan Rasio Unjuk Kerja. ........................................................ 47 

  



xv 
 

DAFTAR GAMBAR 

 

Gambar 2. 1 PLTS On-Grid .................................................................................. 10 

Gambar 2. 2 PLTS Off-Grid ................................................................................. 10 

Gambar 2. 3 PLTS Hybrid .................................................................................... 11 

Gambar 2. 4 Grafik Fill Factor ............................................................................. 13 

Gambar 2. 5 Grafik Pengaruh Suhu terhadap Kurva I – V Panel Photovoltaic. ... 15 

Gambar 2. 6 Struktur Modul Photovoltaic. ........................................................... 16 

Gambar 2. 7 Meja Jemur. ...................................................................................... 18 

Gambar 2. 8 Inverter. ............................................................................................ 19 

Gambar 2. 9 Pyranometer. .................................................................................... 20 

Gambar 2. 10 Rangkaian Paralel Baterai. ............................................................. 20 

Gambar 2. 11 Rangkaian Seri Baterai. .................................................................. 21 

Gambar 2. 12 Rangkaian Dasar Buck-Boost Converter. ....................................... 22 

Gambar 2. 13 AC Disconnecting Panel. ............................................................... 22 

Gambar 2. 14 Low Voltage Main Distribution Panel. .......................................... 23 

Gambar 2. 15 Diagram Low Voltage Main Distribution Panel. ........................... 23 

Gambar 2. 16 Grounding....................................................................................... 24 

Gambar 2. 17 Panel Box Cluster, Panel Jaringan, dan Panel Penerangan. ........... 24 

Gambar 2. 18 Panel PLN. ..................................................................................... 25 

 

Gambar 3. 1 Diagram Sistem PLTS. ..................................................................... 27 

Gambar 3. 2 Objek Penelitian. .............................................................................. 28 

Gambar 3. 3 Panel Photovoltaic Monocrystalline. ............................................... 29 

Gambar 3. 4 Rumah Box Inverter. ........................................................................ 31 

Gambar 3. 5 Diagram Alir Penelitian. .................................................................. 34 

Gambar 3. 6 Diagram Alir Perhitungan Operasi produksi. ................................... 35 

Gambar 3. 7 Diagram Alir Perhitungan Unjuk Kerja. .......................................... 35 

  

Gambar 4. 1 Grafik Pengukuran dan Perhitungan Energi 2020............................ 38 

Gambar 4. 2 Grafik Perbandingan Nilai Produksi. ............................................... 46 

  


