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Peningkatan Efisiensi Kinerja Switched Reluctance Motor dengan 

Metode Pergeseran Sudut Fasa 
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*
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Program Studi Teknik Elektro, Universitas Katolik Soegijapranata 
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Abstrak  
 

Penggerak listrik banyak digunakan pada kendaraan listrik, sebagai contoh adalah switched reluctance 

motor (SRM). SRM memiliki keunggulan seperti: kontruksi sederhana, perawatan mudah, performa 

tinggi, dan ramah lingkungan. Pengoperasian SRM membutuhkan kendali dan sensor. Deteksi posisi rotor 

umumnya menggunakan sensor hall effect yang akan menentukan interval eksitasi. Proses ini memiliki 

banyak kelemahan salah satunya adalah kepresisian. Peletakan sensor hall effect secara geometris 

memiliki kelemahan mencakup akurasi serta membatasi dalam pemberian eksitasi. Kelemahan peletakan 

sensor hall effect diantisipasi dengan rotary encoder sebagai deteksi posisi rotor. Alat tersebut memiliki 

tingkat kepresisian yang tinggi dan dapat mengatur sudut yang diperlukan agar lebih akurat dalam 

operasi SRM. Pemberian sudut eksitasi dapat dilihat dari karakteristik induktansi SRM. Sudut eksitasi 

yang tepat dapat menghasilkan torka optimum dan memaksimalkan kinerja SRM. Tujuan penilitian ini 

guna meningkatan efisiensi SRM menggunakan pergeseran sudut fasa eksitasi stator. Untuk mendukung 

hasil kajian dilakukan simulasi dan divalidasi dengan pengujian laboratorium. Hasil kajian menunjukkan 

kondisi optimal pada sudut θon= 5° θoff =20° menghasilkan arus puncak 1,2 A dan kecepatan 1650 RPM. 

Dari hasil tersebut diperoleh peningkatan efisiensi kinerja dengan pergeseran sudut fasa SRM terhadap 

torka, kecepatan dan arus yang dihasilkan. 

 

Kata kunci: induktansi; posisi rotor; rotary encoder; sudut fasa; switched reluctance motor 

 

Abstract  
 

[Title: Improved Performance Efficiency of Switched Reluctance Motor With Phase Angle Shift 

Method] Electric drives are widely used in electric vehicles, for example, a switched reluctance motor 

(SRM). SRM has advantages such as simple construction, easy maintenance, high performance, and eco 

friendly. In operation, controls and sensors are needed. Detection of the rotor position generally uses a 

hall effect sensor which will determine the excitation interval, although many weaknesses arise, including 

precision. The geometrical placement of hall effect sensors has the disadvantage of covering accuracy and 

limiting excitation. The weakness of the Hall effect sensor is anticipated with a rotary encoder as a 

detection of the rotor position. This tool has high precision and can adjust the angle required to be more 

accurate in SRM operation. The excitation angle can be seen from the SRM inductance characteristics. 

The right excitation angle can produce optimum torque and maximize SRM performance. This research 

proposes a strategy to increase the efficiency of the SRM by shifting the excitation phase angle of the 

stator. Simulations were carried out and validated by laboratory testing to support the results of the study. 

Simulations were carried out to support the results of the observation. It is validated by a laboratory 

experiment which increased the efficiency of SRM performance with optimal conditions at an angle of θon 

= 5 ° θoff = 20 ° resulting in a peak current of 1.2 A and a speed of 1650 RPM. These results showed an 

increase in performance efficiency by shifting the SRM phase angle to the torque, speed, and current 

generated. 

 

Keywords: inductance; rotor position; rotary encoder; phase angle; switched reluctance motor 
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Abstrak  
 

Sub-Cekungan Tarakan yang terletak di Provinsi Kalimantan Utara diperkirakan memiliki potensi 

hidrokarbon sekitar dua miliar barel oil equivalent (BOE). Tujuan dari penelitian ini adalah 

menganalisis kematangan batuan induk dan potensi hidrokarbon di Formasi Naintupo, Sub-Cekungan 

Tarakan. Metode yang digunakan dalam kajian ini adalah analisis Total Organic Carbon (TOC), 

Vitrinite Reflectance (Ro), Hydrogen Index (HI), Tmax, Potential Yield (PY), S1, Oxygen Index (OI), dan 

Oil Production Index (OPI). Hasil kajian ini adalah Formasi Naintupo merupakan batuan induk efektif 

menghasilkan hidrokarbon dengan nilai TOC antara 1,02-5,92 wt.%, HI 52-115 mgHC/gr TOC, Ro 

0,62%-1,84%, Tmax 436
o
C-468

o
C, S1 0,17-0,32, dan OPI sebesar 0,15-0,4. Jenis hidrokarbon dengan 

potensi terbesar adalah gas bumi. Potensi gas bumi terbesar berada di Sumur South Sembakung-1, 

Tanjung Bimau-1, Sesayap E-1, dan Tanjung Kramat-1. Hasil analisis menunjukkan bahwa Formasi 

Naintupo berpotensi menghasilkan gas bumi di Sub-Cekungan Tarakan.  

 

Kata kunci: TOC;Ro; formasi Naintupo; hidrokarbon; sub-cekungan Tarakan 

 

Abstract 
 

[Title: The Maturity Analysis of Hydrocarbon Source Rock in the Naintupo Formation, Tarakan Sub-

Basin, North Kalimantan Province] The Tarakan Sub-Basin, located in North Kalimantan Province, is 

estimated to have the hydrocarbon potential of around two billion barrels of oil equivalent (BOE). This 

study aims to analyze the maturity of the source rock and the hydrocarbon potential in the Naintupo 

Formation, Tarakan Sub-Basin. The method used in this study is the analysis of Total Organic Carbon 

(TOC), Vitrinite reflectance (Ro), Hydrogen Index (HI), Tmax, Potential Yield (PY), S1, Oxygen Index 

(OI), and Oil Production Index (OPI). This research shows that the Naintupo Formation is an effective 

source rock with TOC between 1.02-5.92 wt.%, HI 52-115 mg HC/gr TOC, Ro 0.62% -1.84%, Tmax 

436oC -468oC, S1 0.17-0.32, and OPI 0.15-0.4. The type of hydrocarbon with the greatest potential is 

natural gas. The largest natural gas potential is in the South Sembakung-1, Tanjung Bimau-1, Sesayap E-

1, and Tanjung Kramat-1 Wells. This study concludes that the Naintupo Formation has the potential to 

produce the natural gas in the Tarakan Sub-Basin. 

 

Keywords: TOC; Ro; Naintupo formation; hydrocarbon; Tarakan Sub-Basin 

 

 

1. Pendahuluan  

Sub-Cekungan Tarakan di Kalimantan Utara 

diperkirakan memiliki potensi hidrokarbon sebesar dua 

miliar barrel of oil equivalent (BOE) tetapi potensi 
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