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ABSTARK

DESAIN DAN IMPLEMENTASI ELECTRONIC LOAD
CONTROLLER BERBASIS PLC DENGAN PENGATURAN
BEBAN MENGGUNAKAN KONSEP BINARY COMBINATION
SWITCH

FAJAR ANJAR NINGRUM, NIM : 2212017
Dosen Pembimbimng I : Dr. Ir. Widodo Pudji Muljanto, MT.
Dosen Pembimbing II : Bima Romadhon Parada D.P,ST. MT.

Meningkatnya kebutuhan listrik serta berkurangnya ketersediaan bahan
bakar fosil mendorong pengembangan sumber energi baru terbarukan,
salah satunya melalui Pembangkit Listrik Tenaga Mikrohidro (PLTMH).
Sistem pembangkit ini memanfaatkan energi potensial air yang
dipengaruhi oleh debit aliran dan ketinggian jatuh air (head) untuk
menghasilkan energi listrik melalui turbin dan generator. PLTMH
umumnya dikembangkan untuk memenuhi kebutuhan listrik di daerah
terpencil. Namun dalam operasionalnya, sistem ini sering mengalami
permasalahan berupa fluktuasi frekuensi dan tegangan akibat perubahan
beban konsumen maupun ketidakstabilan debit air. Kondisi tersebut dapat
mempengaruhi  kecepatan putaran turbin dan generator sehingga
kestabilan frekuensi sistem menjadi terganggu. Pada sistem konvensional,
pengaturan frekuensi dilakukan menggunakan governor mekanis, namun
penerapan pada PLTMH skala kecil sering terkendala oleh biaya yang
mabhal serta kebutuhan sistem hidrolik yang kompleks. Oleh karena itu,
diperlukan alternatif sistem pengendalian yang lebih sederhana dan
ekonomis, yaitu governor berbasis elektronik. Sistem ini terdiri atas
sensor, aktuator, dan pengendali berbasis PLC. PLC berfungsi untuk
mengatur beban kompensator berupa beban variabel yg diatur nilainya
menggunakan saklar dengan konfigurasi binary load switch. Dengan
sistem governor tersebut diatas diharapkan kestabilan frekuensi generator
dapat dipertahankan meskipun terjadi perubahan beban maupun
perubahan debit air.

Kata Kunci : PLTMH, Governor Electronic, kendali PID, Zelio, Binary
Combination switch.



ABSTARK

DESIGN AND IMPLEMENTATION OF A PLC-BASED
ELECTRONIC LOAD CONTROLLER WITH LOAD
CONTROL USING THE BINARY COMBINATION SWITCH
CONCEPT

FAJAR ANJAR NINGRUM, NIM : 2212017
Supervisor I : Dr. Ir. Widodo Pudji Muljanto, MT.
Supervisor II : Bima Romadhon Parada D.P,ST. MT.

The increasing demand for electrical energy and the decreasing
availability of fossil fuels have encouraged the development of renewable
energy sources, one of which is through Micro Hydro Power Plants
(MHPP). This power generation system utilizes the potential energy of
water, which is influenced by water discharge and head height, to generate
electrical energy through turbines and generators. MHPP systems are
generally developed to supply electricity to remote areas. However,
during operation, these systems often experience problems in the form of
frequency and voltage fluctuations caused by changes in consumer loads
and instability of water discharge. These conditions can affect the
rotational speed of the turbine and generator, resulting in disturbances to
the stability of the system frequency.In conventional systems, frequency
regulation is performed using a mechanical governor. However, its
implementation in small-scale MHPP systems is often constrained by
high costs and the complexity of hydraulic systems. Therefore, an
alternative control system that is simpler and more economical is
required, namely an electronic-based governor system. This system
consists of sensors, actuators, and a PLC-based controller. The PLC
functions to regulate the compensator load in the form of a variable load
whose value is controlled using switches configured with the Binary
Combination Switch concept. With the implementation of this governor
system, the generator frequency stability is expected to be maintained
despite load changes and variations in water discharge.

Keywords: Micro Hydro Power Plant (MHPP), Electronic Governor, PID
Control, Zelio, Binary Combination Switch.
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