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ABSTRAK 

 
RANGGA PRATAMA. NIM 61201022009226. ANALYSIS OF THE 

EFFECT OF VARIABLE SPEED DRIVE (VSD) APPLICATION ON THE 

OPERATIONAL EFFICIENCY OF THE BOILER SYSTEM AT PT FAJAR 

SURYA WISESA 

 

Penelitian ini bertujuan untuk menganalisis pengaruh penerapan Variable Speed 
Drive (VSD) terhadap efisiensi operasional sistem boiler di PT Fajar Surya 
Wisesa. Sebelum penerapan VSD, Boiler 5 Feed Water Pump masih 

menggunakan pengaturan aliran melalui control valve sehingga motor tetap 
beroperasi pada kecepatan penuh meskipun kebutuhan proses berubah, yang 
menyebabkan konsumsi energi listrik tinggi dan meningkatkan biaya 
operasional. 

Penelitian menggunakan metode deskriptif komparatif dengan pendekatan 
kuantitatif. Data diperoleh melalui observasi lapangan, pengukuran parameter 
operasional, dokumentasi perusahaan, serta perbandingan konsumsi energi 

sebelum dan sesudah penerapan VSD. 
Hasil penelitian menunjukkan bahwa penerapan VSD mampu menurunkan daya 
rata-rata motor dari 75 kW menjadi 58 kW. Konsumsi energi listrik tahunan juga 
mengalami penurunan dari 14.400.000 kWh menjadi 11.136.000 kWh, sehingga 

menghasilkan penghematan energi sebesar 3.264.000 kWh per tahun. Selain itu, 
penggunaan VSD mampu mengurangi pemborosan energi akibat pengoperasian 
motor pada kapasitas tetap yang tidak sesuai dengan kebutuhan proses. Dari sisi 

manajerial, penurunan konsumsi energi memberikan dampak positif terhadap 
efisiensi biaya operasional dan optimalisasi pengelolaan sumber daya energi 
perusahaan. Berdasarkan hasil penelitian, dapat disimpulkan bahwa penerapan 

VSD memberikan pengaruh positif terhadap peningkatan efisiensi operasional 
sistem boiler melalui optimalisasi penggunaan energi listrik, pengurangan biaya 
operasional, dan peningkatan efektivitas pengelolaan utilitas industri. 

 

 

Kata kunci:Variable Speed Drive (VSD), Efisiensi Operasional, Konsumsi 

Energi, Boiler, Manajemen Operasi. 
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ABSTRACT 

 
RANGGA PRATAMA. NIM 61201022009226. ANALISIS PENGARUH 

PENERAPAN VARIABEL SPEED DRIVE (VSD) TERHADAP EFFISIENSI 

OPERASIONAL SISTEM BOILER DI PT FAJAR SURYA WISESA 

This study aims to analyze the effect of Variable Speed Drive (VSD) 

implementation on the operational efficiency of the boiler system at PT Fajar 

Surya Wisesa. Prior to the implementation of VSD, the Boiler 5 Feed Water 

Pump utilized a control valve system to regulate flow, causing the motor to 

operate at full speed regardless of actual process demand. This condition 

resulted in high electrical energy consumption and increased operational costs. 

The research employed a descriptive comparative method with a quantitative 

approach. Data were collected through field observations, operational 

parameter measurements, company documentation, and comparisons of energy 

consumption before and after the implementation of VSD. 

The results indicate that the implementation of VSD reduced the average motor 

power from 75 kW to 58 kW. Annual electrical energy consumption also 

decreased from 14.400.000 kWh to 11.136.000 kWh, resulting in energy savings 

of 3.264.000 kWh per year. Furthermore, the use of VSD reduced energy waste 

caused by operating the motor at a constant capacity that did not match actual 

process requirements. From a managerial perspective, the reduction in energy 

consumption contributed positively to operational cost efficiency and improved 

energy resource management. Based on these findings, it can be concluded that 

the implementation of VSD has a positive impact on improving boiler system 

operational efficiency through optimized energy utilization, reduced operational 

costs, and enhanced effectiveness in managing industrial utility systems. 

 
Keywords: Variable Speed Drive (VSD), Operational Efficiency, Energy Consumption, 

Boiler, Operations Management. 
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