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ABSTRAK 

Penelitian ini mengidentifikasi kelemahan sistem PV SCADA pada PLTS 

Terapung Cirata 145 MWac, khususnya dalam mengelola kontrol nilai setpoint 

target pada Central Inverter. Ketidakoptimalan ini mengganggu kestabilan 

produksi listrik, menyebabkan overshoot target produksi dan nilai steady-state 

error yang besar, sehingga mempengaruhi stabilitas jaringan listrik. Metode yang 

digunakan adalah Power Plant Controller PCS-9700PPC dengan pendekatan 

Research and Development, data dikumpulkan melalui observasi dan simulasi 

kontrol PV SCADA dan PPC. Dari hasil analisis simulasi yang dilakukan, nilai 

overshoot dan steady-state error menunjukkan PPC meningkatkan stabilitas target 

produksi dengan nilai steady-state error 1,18 MWac dan overshoot 0,814%. 

Kemudian peningkatan faktor daya dari 0,81 menjadi stabil di angka 1 

menunjukkan penggunaan energi yang lebih efisien. Selain itu, keandalan respon 

sistem kontrol menunjukkan PPC mampu menstabilkan sistem saat kondisi 

overshoot dalam dengan waktu respon waktu kurang dari 1 detik  saat membatasi 

keluaran daya dari 157,81 MWac menjadi 138,21 MWac. Ini membuktikan 

peningkatan efisiensi dan keandalan operasional setelah penerapan PPC. 

Penelitian ini menawarkan aplikasi praktis bagi industri energi terbarukan untuk 

meningkatkan stabilitas dan efisiensi operasional pembangkit listrik. 

 

Kata Kunci: PLTS Terapung, PV SCADA, Central Inverter, Power Plant 

Controller, Overshoot, Steady-State Error 
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ABSTRACT 

This research identifies the weaknesses of the SCADA PV system in the 

Cirata 145 MWac Floating Solar Power Plant, especially in managing the control 

of the target setpoint value on the Central Inverter. This inoptimization disrupts 

the stability of electricity production, causing overshoot of production targets and 

large steady-state error values, thus affecting the stability of the power grid. The 

method used is the Power Plant Controller PCS-9700PPC with a Research and 

Development approach, data is collected through observation and simulation of 

PV SCADA and PPC controls. From the results of the simulation analysis carried 

out, the overshoot and steady-state error values showed that PPC increased the 

stability of the production target with a steady-state error value of 1.18 MWac 

and an overshoot of 0.814%. Then the increase in power factor from 0.81 to 

stable at 1 indicates more efficient energy use. In addition, the reliability of the 

control system's response showed that PPC was able to stabilize the system 

during deep overshoot conditions with a response time of less than 1 second while 

limiting the power output from 157.81 MWac to 138.21 MWac. This proves the 

improvement in operational efficiency and reliability after the implementation of 

PPC. This research offers practical applications for the renewable energy 

industry to improve the stability and operational efficiency of power plants. 

 

Keywords: Floating Solar PV, PV SCADA, Central Inverter, Power Plant 

Controller, Overshoot, Steady-State Error 

 

http://lib.mercubuana.ac.id 
Menteng



x 

DAFTAR ISI 

 

PERNYATAAN HASIL KARYA SENDIRI ................................................... iii 

HALAMAN PENGESAHAN ........................................................................... iv 

KATA PENGANTAR .........................................................................................v 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR 

UNTUK KEPENTINGAN AKADEMIS ......................................................... vii 

ABSTRAK ...................................................................................................... viii 

ABSTRACT ........................................................................................................ ix 

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

DAFTAR GAMBAR ...................................................................................... xiii 

DAFTAR TABEL .............................................................................................xv 

DAFTAR LAMPIRAN ................................................................................... xvi 

PERNYATAAN SIMILARITY CHECK ...................................................... xvii 

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

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

1.2. Rumusan Masalah ................................................................................... 7 

1.3. Tujuan Penelitian .................................................................................... 8 

1.4. Manfaat Penelitian .................................................................................. 8 

1.5. Batasan Penelitian ................................................................................. 10 

BAB II ...............................................................................................................12 

http://lib.mercubuana.ac.id 
Menteng



xi 

2.1. Rancangan Penelitian ............................................................................ 12 

2.2. Pembangkit Listrik Tenaga Surya Terapung......................................... 14 

2.3. Komponen Utama PLTS Terapung Cirata 145 MWac ......................... 16 

2.4 Steady-State Error Pada Sistem Kontrol PLTS ..................................... 27 

2.5 Overshoot Pada Sistem Kontrol PLTS .................................................. 28 

BAB III ..............................................................................................................30 

3.1. Tempat dan Waktu Penelitian ............................................................... 30 

3.2. Latar Belakang Pembangkit Listrik Tenaga Surya (PLTS) Terapung 

Cirata 145 MWac.................................................................................. 30 

3.3. Flowchart Penelitian.............................................................................. 32 

3.4. Metode Pengumpulan Data ................................................................... 35 

3.5. Konsep Sistem ...................................................................................... 39 

3.6. Rancangan Sistem ................................................................................. 43 

3.7. Sistem Kontrol Central Inverter Menggunakan PV SCADA ............... 43 

3.8. Sistem Kontrol Central Inverter Menggunakan PPC ............................ 48 

BAB IV ..............................................................................................................70 

4.1. Simulasi Kontrol Central Inverter Menggunakan SCADA PV dan 

SCADA PPC .........................................................................................70 

4.2. Hasil Simulasi Kontrol Inverter Mode PV SCADA & PPC .................70 

4.2.1. Simulasi 1 : Kontrol Central Inverter Menggunakan Mode Batch 

Control PV SCADA ............................................................................. 72 

4.2.2. Simulasi 2 : Kontrol Central Inverter Menggunakan Mode AGC PPC 85 

http://lib.mercubuana.ac.id 
Menteng



xii 

4.3. Analisa Pengujian.................................................................................. 89 

4.3.1. Perbandingan Steady-State Error & Overshoot Pada Saat Simulasi .... 89 

4.3.2. Evaluasi Reabilitas dan Respon Sistem Kontrol Central Inverter 

Dengan Menggunakan Power Plant Controller PCS-9700PCC ........... 92 

4.3.3. Faktor-Faktor Yang Mempengaruhi Efisiensi Sistem Kontrol Central 

Inverter di PLTS Terapung Cirata 145 MWac ..................................... 94 

BAB V KESIMPULAN DAN SARAN ............................................................97 

5.1. Kesimpulan ........................................................................................... 97 

5.2. Saran ...................................................................................................... 99 

DAFTAR PUSTAKA ......................................................................................100 

LAMPIRAN ....................................................................................................105 

 

  

http://lib.mercubuana.ac.id 
Menteng



xiii 

DAFTAR GAMBAR 

 

Gambar 2.1 PLTS Terapung yang terhubung ke jaringan Listrik [4] ................... 17 

Gambar 2.2 Floating Photovoltaic (sumber: PLTS Terapung Cirata 145 MWac) 19 

Gambar 2.3 Combainer Box (sumber : PLTS Terapung Cirata 145 MWac) ........ 20 

Gambar 2.4 Central Inverter (sumber : PLTS Terapung Cirata 145 MWac)........ 21 

Gambar 2.5 Transformer (sumber : PLTS Terapung Cirata 145 MWac) ............. 22 

Gambar 2.6 Floating Pontoon (sumber: PLTS Terapung Cirata 145 MWac) ...... 23 

Gambar 2.7 Ring Main Unit (sumber : PLTS Terapung Cirata 145 MWac) ........ 25 

Gambar 3.1 PLTS Terapung Cirata 145 MWac.................................................... 31 

Gambar 3.2 Flowchart Penelitian .......................................................................... 33 

Gambar 3.3 Block Diagram of PV SCADA System ............................................ 40 

Gambar 3.4 Operator & PV SCADA .................................................................... 44 

Gambar 3.5 Main Circuit SLD Central Inverter ................................................... 44 

Gambar 3.6 STA21, Inverter 1 .............................................................................. 46 

Gambar 3.7 Inverter Batch Control ....................................................................... 47 

Gambar 3.8 Flowchart Closed Loop Control Automation .................................... 49 

Gambar 3.9 Sistem kontrol PPC di PV SCADA................................................... 51 

Gambar 3.10 Tampilan Sistem AGC pada PCS-9700PPC ................................... 55 

Gambar 3.11 Tampilan Sistem AVC pada PCS-9700PPC ................................... 65 

Gambar 4.1 Tampilan rekaman saat kontrol setpoint target central inverter ........ 72 

Gambar 4.2 Tampilan Grafik GHI pada 18 Maret 2024 ....................................... 73 

Gambar 4.3 Tampilan Grafik GTI pada 18 Maret 2024 ....................................... 78 

http://lib.mercubuana.ac.id 
Menteng



xiv 

Gambar 4.4 Hasil tampilan Grafik P total net AC pada mode Batch Control ...... 83 

Gambar 4.5 Tampilan rekaman saat kontrol setpoint target central inverter ........ 85 

Gambar 4.6 Hasil tampilan grafik PPC_Remote Target dengan grafik P total net 

AC ......................................................................................................................... 86 

Gambar 4.7 Hasil tampilan grafik P total net AC dengan PPC_Remote Target .. 89 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://lib.mercubuana.ac.id 
Menteng



xv 

DAFTAR TABEL 

 

Table 2.1 Penelitian Serupa Tahun Sebelumnya................................................... 12 

Tabel 3.1 Informasi kapasitas pembangkitan dan hal lainnya .............................. 36 

Tabel 3.2 Informasi Spesifikasi Server PV SCADA & PPC ................................ 38 

Tabel 3.3 Spesifikasi 1 Module Central Inverter SG3125HV-MV-30 ................. 45 

Tabel 4.1 Unit Profile Update pada tanggal 18 Maret 2024, 06:20 WIB ............. 71 

Tabel 4.2 Perbandingan Steady-State Error dan Overshoot pada Simulasi Kontrol 

Inverter .................................................................................................................. 90 

Tabel 4.3 Faktor Daya (PF) Main Transformer-1 & Main Transformer 2 Setelah 

Impelentasi Sistem Kontrol Otomatis ................................................................... 92 

Tabel 4.4 Keandalan Respon PPC Terhadap Setpoint Target Saat Kondisi 

Overshoot .............................................................................................................. 93 

  

 

  

http://lib.mercubuana.ac.id 
Menteng



xvi 

DAFTAR LAMPIRAN 

 

Lampiran 1. Main Circuit SLD Central Inverter ................................................. 106 

Lampiran 2. STA21, Inverter 1 ........................................................................... 107 

Lampiran 3. Inverter Batch Control .................................................................... 108 

Lampiran 4. Sistem kontrol PPC di PV SCADA ................................................ 109 

Lampiran 5. Tampilan Sistem AGC pada PCS-9700PPC .................................. 110 

Lampiran 6. Tampilan Sistem AVC pada PCS-9700PPC .................................. 111 

Lampiran 7. Tampilan rekaman saat kontrol setpoint target central inverter ..... 112 

Lampiran 8. Tampilan Grafik GHI pada 18 Maret 2024 .................................... 113 

Lampiran 9. Tampilan Grafik GTI pada 18 Maret 2024 ..................................... 114 

Lampiran 10. Hasil tampilan Grafik P total net AC pada mode Batch Control.. 115 

Lampiran 11. Tampilan rekaman saat kontrol setpoint target central inverter ... 116 

Lampiran 12. Hasil tampilan grafik PPC_Remote Target dengan grafik P total net 

AC ....................................................................................................................... 117 

Lampiran 13. Hasil tampilan grafik P total net AC dengan PPC_Remote Target

 ............................................................................................................................. 118 

 

 

  

 

 

 

http://lib.mercubuana.ac.id 
Menteng



xvii 

http://lib.mercubuana.ac.id 
Menteng


	55420110027-ILMAN RIZKY-01 Cover.pdf (p.1-17)
	55420110027-ILMAN RIZKY-01 Cover.pdf (p.1-17)
	4. HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR UNTUK KEPENTINGAN AKADEMIS.pdf (p.1)
	5. PERNYATAAN SIMILARITY CHECK.pdf (p.2)
	1. PERNYATAAN HASIL KARYA SENDIRI.pdf (p.3)
	2. HALAMAN PENGESAHAN.pdf (p.4)
	3. KATA PENGANTAR.pdf (p.5)
	Tesis Rev. Sidang Akhir - ILMAN RIZKY, MTE, 55420110027.pdf (p.6-140)

	DAFTAR ISI X.pdf (p.18)
	DAFTAR ISI XI.pdf (p.19)
	DAFTAR ISI XII.pdf (p.20)

	DAFTAR ISI X.pdf (p.18)
	DAFTAR ISI XI.pdf (p.19)
	DAFTAR ISI XII.pdf (p.20)



