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MOTO  

MOTO 

“Tidak ada mimpi yang gagal, yang ada hanyalah mimpi yang tertunda. Sekiranya 

merasa gagal dalam mencapai mimpi, jangan khawatir mimpi-mimpi lain bisa di 

ciptakan” ~Windah Basudara 

“Problem only becomes a problem without you trying to solve it, who cares? World 

just wants to see the result without knowing the process, is that fair? Of Course! 

Ironic huh?,Yes it’s ironic for “LOSERS” but I’m not one of them” ~Zidan Akbar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

x 

 

DAFTAR ISI  

 

HALAMAN JUDUL ............................................................................................. i 

LEMBAR PERSETUJUAN ................................................................................. ii 

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

LEMBAR PERNYATAAN KEASLIAN TUGAS AKHIR .............................. iv 

ABSTRAK ............................................................................................................. v 

ABSTRAK ............................................................................................................ vi 

MOTO ................................................................................................................... ix 

DAFTAR ISI .......................................................................................................... x 

DAFTAR GAMBAR ........................................................................................... xii 

DAFTAR TABEL .............................................................................................. xiii 

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

1.1 Latar belakang .......................................................................................... 1 

1.2 Rumusan Masalah .................................................................................... 3 

1.3 Batasan Masalah ....................................................................................... 3 

1.5 Manfaat Penelitian .................................................................................... 3 

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

BAB II TINJAUAN PUSTAKA DAN LANDASAN TEORI ............................ 5 

2.1 Tinjauan Pustaka ...................................................................................... 5 

2.2 Landasan Teori ....................................................................................... 10 

2.2.1 Pembangkit Listrik Tenaga Bayu .................................................... 10 

2.2.2 Pembangkit Listrik Tenaga Surya ................................................... 15 

2.2.3 Pembangkit Listrik Tenaga Hibrid .................................................. 18 

2.2.5 Komponen Pada Software HOMER ................................................ 23 

BAB III METODE PENELITIAN .................................................................... 25 

3.1 Diagram Alur Penelitian ......................................................................... 25 

3.2 Waktu Dan Lokasi Penelitian ................................................................. 26 

3.3 Alat Penelitian ........................................................................................ 27 

3.4 Pengumpulan Dan Pengelolaan Data ..................................................... 27 

3.5 Simulasi HOMER ................................................................................... 27 

3.6 Perancangan Simulasi ............................................................................. 29 

3.6.1 Potensi Energi Terbarukan .............................................................. 29 



 

 

xi 

 

3.6.2 Data Beban ...................................................................................... 31 

3.6.3 Konfigurasi Panel Surya ................................................................. 33 

3.6.4 Konfigurasi Turbin Angin ............................................................... 34 

3.6.5 Konfigurasi Baterai ......................................................................... 35 

3.6.6 Konfigurasi converter ..................................................................... 35 

3.6.7 Grid ................................................................................................. 36 

3.6.8 Faktor Cuaca ................................................................................... 36 

BAB IV HASIL DAN PEMBAHASAN ............................................................ 39 

4.1 Hasil Sumulasi Pembangkit Listrik Tenaga Hibrid ................................ 39 

4.1.1 XANT M-21-ETR [100KW]........................................................... 39 

4.1.2 CanadianSolar MaxPoew CS6U-340M .......................................... 40 

4.1.3 EnerSys PowerSafe SBS 100F ........................................................ 40 

4.1.4 Sinexcel 30kW ................................................................................ 41 

4.2 Analisis Nilai Ekonomis dan Elektris..................................................... 41 

4.3 Hasil Simulasi ......................................................................................... 46 

4.4 Faktor Emissions .................................................................................... 47 

4.5 Faktor Cuaca ........................................................................................... 48 

4.5.1 Kecepatan Angin ............................................................................. 48 

4.5.2 Radiasi Matahari ............................................................................. 50 

BAB V KESIMPULAN ...................................................................................... 53 

5.1 Kesimpulan ............................................................................................. 53 

5.2 Saran ....................................................................................................... 54 

DAFTAR PUSTAKA .......................................................................................... 55 

 

 

 

 

 

 

 

 

 

 



 

 

xii 

 

DAFTAR GAMBAR 

Gambar 2.  1 Turbin Angin Sumbu Vertikal ........................................................ 13 

Gambar 2.  2 Turbin angin sumbu Horizontal ...................................................... 14 

Gambar 2.  3 Sel Surya ......................................................................................... 18 

Gambar 3. 1 Flowchart Penelitian ......................................................................... 25 

Gambar 3. 2 Kawasan Pantai Alam Indah ............................................................ 26 

Gambar 3. 3 Flowchart simulasi HOMER ............................................................ 28 

Gambar 3. 4 Skematik Perancangan Homer ......................................................... 29 

Gambar 3. 5 Potensi Radiasi Matahari Pantai Alam indah ................................... 30 

Gambar 3. 6 Potensi Kecepatan Angin Pantai alam indah ................................... 30 

Gambar 3. 7 Konfigurasi Panel Surya .................................................................. 34 

Gambar 3. 8 Konfigurasi Turbin Angin ................................................................ 34 

Gambar 3. 9 Konfigurasi baterai ........................................................................... 35 

Gambar 3. 10 Konfigurasi Konverter.................................................................... 35 

Gambar 3. 11 Konfigurasi Grid ............................................................................ 36 

Gambar 4. 1 Hasil simulasi dari Turbin Angin ..................................................... 39 

Gambar 4. 2 Hasil Simulasi dari Panel Surya ....................................................... 40 

Gambar 4. 3 Net Present Cost Sistem PLTH On Grid .......................................... 42 

Gambar 4. 4 Hasil Simulasi Compare ekonomi .................................................... 46 

Gambar 4. 5 Hasil Emissions ................................................................................ 48 

Gambar 4. 6 Rata-rata Kecepatan Angin .............................................................. 48 

Gambar 4. 7 Turbin power Output ........................................................................ 49 

Gambar 4. 8  Radiasi Matahari ............................................................................. 50 

Gambar 4. 9 PV Power Output Monthly Averages............................................... 51 

 

 

 

 

 

 

 

 

 

 

 



 

 

xiii 

 

DAFTAR TABEL 

Tabel 3. 1 Data yang dibutuhkan .......................................................................... 27 

Tabel 3. 2 Data Beban Pukul 00.00-05.00 ............................................................ 31 

Tabel 3. 3 Data Beban Pukul 06.00-07.00 ............................................................ 31 

Tabel 3. 4 Data Beban Pukul 07.00-12.00 ............................................................ 32 

Tabel 3. 5 Data Beban Pukul 12.00-17.00 ............................................................ 32 

Tabel 3. 6 Data Beban Pukul 17.00-23.00 ............................................................ 32 

Tabel 3. 7 Pola Pemakaian Listrik dalam 1 Hari .................................................. 33 

Tabel 4. 1 Biaya Komponen Turbin Angin ........................................................... 39 

Tabel 4. 2 Biaya Komponen Panel Surya ............................................................. 40 

Tabel 4. 3 Biaya Komponen Baterai ..................................................................... 40 

Tabel 4. 4 Biaya Komponen Converter................................................................. 41 

Tabel 4. 5 Net Present Cost ................................................................................... 43 

Tabel 4. 6 Annualize Cost dan Konsumsi PLTH On Grid .................................... 44 

Tabel 4. 7 Produksi Listrik PLTH ON GRID ....................................................... 45 

Tabel 4. 8 Hasil Simulasi PLTH ON GRID menggunakan Aplikasi HOMER .... 46 

Tabel 4. 9 Kecepatan Angin .................................................................................. 49 

Tabel 4. 10 Radiasi Matahari ................................................................................ 51 

 

 



 

 

LAMPIRAN 

 

Lampiran 1 Surat Keputusan Tugas Akhir 

Lampiran 2 Data Penggunaan listrik Peruangan 

Lampiran 3 Gambar Simulasi Homer  

Lampiran 4 Gambar Simulasi Homer Menggunakan Baterai 25.6 V 

Lampiran 5 Gambar Simulasi Homer menggunakan baterai 48 V 

Lampiran 6 Gambar Simulasi Homer menggunakan baterai 51.2 V 

Lampiran 7 Lembar Asistensi 

 

 

 

 

 

 

  


