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ABSTRAK 

Kestabilan frekuensi pada power system akan terganggu karena adanya 

Small Load Perturbance (SLP). Perubahan frekuensi dapat dikendalikan oleh 

governor menggunakan Load Frequency Control (LFC). LFC yang dikombinasi 

dengan beberapa plant, memiliki masalah kestabilan meskipun kontrol dan telah 

dilakukan optimasi. Masalah ini dapat di atasi dengan menambahkan energy storage 

device (ESDs). Salah satu jenis ESD adalah SMES yang membantu mengatasi 

masalah gangguan yang memengaruhi kestabilan frekuensi. Pada penelitian ini, 

telah dilakukan menggunakan kombinasi power plant renewable energy source 

(RES) berupa wind power plant dan diesel power plant serta ditambah ESDs berupa 

SMES dan diberi kontrol PID hybrid optimasi FPA-PSO untuk solusi kestabilan 

yang lebih baik. Kombinasi plant ini, telah berhasil dikembangkan dan 

disimulasikan. Berdasarkan hasil simulasi dua pembangkit yang digunakan yaitu 

pembangkit diesel dan pembangkit bayu atau wind power plant, dapat disimpulkan 

bahwa penambahan SMES dengan optimasi FPA-PSO pada kendali PID, dapat 

mengatasi overshoot dan undershoot serta settling time yang lebih cepat dari pada 

tanpa penambahan SMES. 
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ABSTRACT 

 Frequency stability in a power system can be disrupted by Small Load 

Perturbance (SLP). Frequency changes can be controlled by the governor using 

Load Frequency Control (LFC). Even when LFC is combined with several plants 

and optimization has been performed, stability issues may still arise. These issues 

can be addressed by adding an energy storage device (ESD). One type of ESD is 

Superconducting Magnetic Energy Storage (SMES), which helps to mitigate 

disturbances affecting frequency stability. In this study, a combination of power 

plants with renewable energy sources (RES), such as a wind power plant and a 

diesel power plant, was used alongside an ESD in the form of SMES. A PID 

controller with a hybrid optimization of Flower Pollination Algorithm (FPA) and 

Particle Swarm Optimization (PSO) was implemented for better stability solutions. 

This combination of plants has been successfully developed and simulated. Based 

on simulation results using two power plants, namely the diesel power plant and 

the wind power plant, it can be concluded that the addition of SMES with FPA-PSO 

optimization in the PID control can mitigate overshoot and undershoot and achieve 

a faster settling time compared to without the addition of SMES. 
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