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ABSTRAK

ANALISIS DAMPAK INTEGRASI PEMBANGKIT LISTRIK
TENAGA SURYA TERAPUNG CIRATA TERHADAP
STABILITAS FREKUENSI PADA SISTEM
TRANSMISI 500 KV JAWA-BALI

Yanuar Wahyu Gianto, NIM : 2112045
Dosen Pembimbimng I : Awan Uji Krismanto, ST., MT., Ph.D
Dosen Pembimbing II : Dr. Ir. Widodo Pudji Muljanto, MT.

Pertumbuhan kebutuhan energi bersih mendorong pemanfaatan energi
terbarukan seperti Pembangkit Listrik Tenaga Surya (PLTS). PLTS
Terapung Cirata yang berkapasitas 192 MWp dan terhubung ke jaringan
500 kV Jawa-Bali merupakan salah satu proyek strategis nasional yang
mendukung pencapaian target bauran energi nasional. Namun, integrasi
pembangkit berbasis energi terbarukan seperti PLTS memiliki tantangan
terhadap kestabilan frekuensi sistem tenaga, terutama karena tidak
menyumbang inersia ke sistem. Penelitian ini bertujuan untuk
menganalisis dampak integrasi PLTS Terapung Cirata terhadap stabilitas
frekuensi sistem kelistrikan 500 kV Jawa-Bali. Metode yang digunakan
adalah simulasi berbasis perangkat lunak DigSILENT PowerFactory
dengan pendekatan load flow dan dynamic simulation dalam tiga
skenario: kondisi dasar, penambahan beban sebesar 598 MW 4,5 MVar
(50% dari nominal beban awal), dan pelepasan satu unit pembangkit
konvensional (Generator Saguling 692 MW). Parameter utama yang
dianalisis adalah frekuensi nadir dan Rate of Change of Frequency
(RoCoF). Hasil simulasi menunjukkan bahwa sistem dengan integrasi
PLTS mengalami penurunan performa kestabilan frekuensi karena
penurunan inersia sistem. Namun, dalam skenario Pelepasan Beban,
PLTS memberikan efek peredaman frekuensi yang positif. Dengan
demikian, diperlukan strategi mitigasi tambahan seperti penggunaan
energy storage system atau peningkatan cadangan putar untuk menjaga
kestabilan sistem tenaga listrik.

Kata Kunci : Integrasi PLTS, Stabilitas Frekuensi, RoCoF



ABSTRACT

ANALYSIS OF THE IMPACT OF CIRATA FLOATING PV
POWER PLANTS INTEGRATION ON FREQUENCY
STABILITY IN THE 500 KV Java-Bali

Yanuar Wahyu Gianto, NIM : 2112045
Supervisor I : Awan Uji Krismanto, ST., MT., Ph.D
Supervisor II : Dr. Ir. Widodo Pudji Muljanto, MT.

The increasing demand for clean energy has accelerated the
deployment of renewable energy sources, notably Solar Photovoltaic
(PV) systems. The Cirata Floating Solar PV Plant, with an installed
capacity of 192 MWp and interconnected to the 500 kV Java-Bali
transmission network, represents a key national strategic project aimed at
supporting the national energy mix target. However, the integration of
inverter-based renewable generation such as PV plants introduces
challenges to system frequency stability, primarily due to the absence of
rotational inertia contribution. This study investigates the impact of the
Cirata Floating Solar PV integration on the frequency stability of the 500
kV Java-Bali power system. The analysis is conducted through time-
domain dynamic simulations using DigSILENT PowerFactory software,
incorporating load flow and dynamic simulation methodologies under
three operating scenarios: load shedding, 50% load bekasi increase, and
Tripping of saguling power plant. Key frequency stability indicators,
namely frequency nadir and Rate of Change of Frequency (RoCoF), are
evaluated. The simulation results indicate a degradation in frequency
stability performance following the integration of PV due to reduced
system inertia. Nevertheless, under specific operating conditions, the PV
plant exhibits a beneficial damping effect on frequency deviations.
Consequently, additional mitigation measures such as the deployment of
energy storage systems or enhancement of spinning reserve are
recommended to maintain adequate frequency stability in the power
system.

Kata Kunci: PV Integration, Frequency Stabillity, Rate of Change of Frequency
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