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ABSTRAK

PENGARUH INTEGRASI PLTS CIRATA
TERHADAP SMALL SIGNAL STABILITY
SISTEM JAWA BALI 500kV

Nabillya Arga Normalita, NIM : 2212049

Dosen Pembimbing I : Awan Uji Krismanto, ST., MT., Ph.D
Dosen Pembimbing II : Dr. Irrine Budi Sulistiawati, ST., MT.

Integrasi Pembangkit Listrik Tenaga Surya (PLTS) Cirata ke dalam
Sistem Jawa—Bali 500 kV menimbulkan tantangan baru terkait
kestabilan dinamis, khususnya pada aspek small signal stability. Small
signal stability merujuk pada kemampuan sistem tenaga listrik
mempertahankan sinkronisasi ketika terjadi gangguan kecil yang
terjadi secara terus-menerus selama kondisi operasi normal. Penelitian
ini menganalisis pengaruh peningkatan kapasitas integrasi PLTS
Cirata terhadap stabilitas dinamis menggunakan modal analysis,
dengan fokus pada perubahan nilai eigen dan damping ratio akibat
penambahan kapasitas PLTS secara bertahap. Modal analysis
menggunakan  perangkat lunak  DigSILENT  PowerFactory
menunjukkan bahwa peningkatan injeksi daya PLTS Cirata
menyebabkan nilai eigen cenderung bergeser menjauhi sumbu
imajiner, dari ¢ = -1.253 menjadi ¢ = -1.255 yang diikuti dengan
peningkatan rasio redaman sistem dari 10,85% menjadi 10,88%. Hal
ini menunjukkan bahwa integrasi PLTS Cirata memberikan kontribusi
positif terhadap kemampuan sistem dalam meredam osilasi kecil.
Secara keseluruhan, sistem Jawa—Bali tetap berada dalam kondisi
stabil untuk seluruh skenario yang diuji, dengan margin kestabilan
kecil sinyal yang masih memadai. Simulasi gangguan hubung singkat
memperlihatkan setelah integrasi PLTS, respon kecepatan rotor, sudut
rotor, frekuensi, dan tegangan sistem tetap teredam dengan baik dan
mampu kembali menuju kondisi tunak tanpa menimbulkan osilasi
berkelanjutan maupun kehilangan sinkronisasi antar generator.

Kata Kunci: PLTS, Small Signal Stability, Eigenvalue



ABSTRACT

IMPACT OF CIRATA SOLAR POWER PLANTS
INTEGRATION ON SMALL SIGNAL STABILITY
OF THE JAVA-BALI 500kV SYSTEM

Nabillya Arga Normalita, NIM : 2212049

Supervisor I : Awan Uji Krismanto, ST., MT., Ph.D
Supervisor II : Dr. Irrine Budi Sulistiawati, ST., MT.

The integration of the Cirata Solar Power Plant (PLTS) into the 500
kV Java-Bali System poses new challenges related to dynamic
stability, particularly in terms of small signal stability. Small signal
stability refers to the ability of a power system to maintain
synchronization when faced with small disturbances that occur
continuously during normal operating conditions. This study analyzes
the effect of increasing the integration capacity of the Cirata SPP on
dynamic stability using modal analysis, focusing on changes in the
eigen value and damping ratio due to the gradual addition of SPP
capacity. Modal analysis using DigSILENT PowerFactory software
shows that the increase in power injection from the Cirata PV plant
causes the eigenvalue to shift to the left or away from the imaginary
axis, from o = -1.253 to ¢ = -1.255, followed by an increase in the
system damping ratio from 10.85% to 10.88%. This indicates that the
integration of the Cirata PV power plant contributes positively to the
system's ability to dampen small oscillations. Overall, the Java-Bali
system remains stable for all integration scenarios tested, with a small
but adequate signal stability margin. Short circuit disturbance
simulations show that after PV integration, the response of rotor
speed, rotor angle, frequency, and system voltage remains well
damped and is able to return to steady state without causing
continuous oscillations or loss of synchronization between generators.

Keywords: PLTS, Small Signal Stability, Eigen
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