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ABSTRACT 

THE ANALYSIS OF THE POWER QUALITY OF THE TRANSFORMER BHT03 OF 
MULTIPURPOSE RESEARCH REACTOR G.A. SIWABESSY DURING THE 30 MW 
OPERATION.Age of Multipurpose Reactor G. A. Siwabessy (RSG GAS) is 30 years old. 
Aging is a problem to be controlled. The power supply on component is always expected to 
have good quality. RSG-GAS electricity is supplied from State Electricity Company through a 
transformer, one of which is a BHT03 transformer. Measurements have been made on the 
low voltage side of BHT03 RSG-GAS transformer. Measurements were made to obtain the 
RSG GAS power feasibility data. The purpose of this research is to know the quality of 
power transformer BHT03 RSG-GAS at 30 MW reactor operation. The method used is direct 
measurement using Power Quality Analyzer (PQA) 3197. The result of the measurement 
analysis shows that on the operation of 30 MW, there is a flow of current at neutral phase of 
61 A. From the calculation result of imbalance of electric current in BHT03 transformer By 
1.98%. The power factor is very good with the lowest value 0.92 and the highest 0.95, the 
average of 0.94. The power quality of the transformer BHT03 is eligible because the General 
Electrical Installation Requirement (PUIL) states that the electrical imbalance is less than 
20%. 
 
Keywords: power quality, transformer, 30 MW operation, electric current, imbalance 
 

ABSTRAK 
ANALISIS KUALITAS DAYA TRANSFORMATOR LISTRIK BHT03 REAKTOR SERBA 
GUNA G.A. SIWABESSY SAAT OPERASI REAKTOR 30 MW. Usia Reaktor Serba Guna G. 
A. Siwabessy (RSG GAS) sudah 30 tahun. Penuaan merupakan masalah yang harus 
dikontrol. Pasokan listrik pada komponen senantiasa diharapkan memiliki kualitas yang baik. 
Listrik RSG-GAS dipasok dari Perusahaan Listrik Negara melalui transformator, salah 
satunya adalah transformator BHT03. Telah dilakukan pengukuran pada sisi tegangan 
rendah transformator BHT03 RSG-GAS. Pengukuran dilakukan guna mendapatkan data 
kelayakan daya listrik RSG GAS. Tujuan penelitian ini adalah untuk mengetahui kulitas daya 
listrik transformator BHT03 RSG-GAS pada saat operasi reaktor 30 MW. Metode yang 
digunakan adalah pengukuran langsung dengan menggunakan alat ukur Power Quality 
Analyzer (PQA) 3197. Hasil analisis dari pengukuran menunjukkan bahwa pada 
pengoperasian 30 MW ini, terdapat aliran arus pada fasa netral sebesar 61 A. Dari hasil 
analisis perhitungan ketidakseimbangan arus listrik pada transformator BHT03 sebesar 
1,98%. Faktor daya listrik sangat baik dengan nilai terendah 0,92 dan tertingi  0,95 dengan  
rata-rata sebesar 0,94. Kualitas daya listrik pada transformator BHT03 memenuhi syarat 
karena Persyaratan Umum Instalasi Listrik (PUIL) menyatakan bahwa ketidakseimbangan 
listrik adalah kurang dari 20%. 
 
Kata kunci: kualitas daya, transformator, operasi 30MW, arus listrik, ketidakseimbangan 
 
 
INTRODUCTION 

To ensure that the reactor can be operated safely, continuous inspections and 
evaluations are required. At present, many of the components malfunction and faults may 
due to the supply power problems, the aging components and the effect of environments. 
Toovercome these operating problems, the power quality analysis is required to understand 
the supply stabilities and disturbances [2]. This power quality analysis is necessary to 
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Figure 6. The electric current of BHT03 transformer during the reactor 30 MW operations 

 
The neutral phase is certainly evident in the sine graph of the results of the 

measurements in Fig. 7. If all the conditions of the R, S, and Weigh phases are on the sine 
graph only the 3 sine line drawings, the sine line of phase R (green), the S phase ( Red 
color) and phase T (blue). The sinus line (gray color) will coincide with the axis. It will be 
because of the fact that there is a neutral phase of 61 A then the image of the sine graph on 
the screen will be identified in Fig. 7. 

 

 
 
Figure 7. Sine phase graphs R, S, and T, the result of PQA transformer BHT03 
 
The existence of a neutral phase currents indicate that there are three phases of the 

electrical current phase or of transformer which does not form an angle of 120o, or imbalance 
load. By comparing each phase of current to the average current value, the detected current 
instability in the phase R, S and T is 0.97, 1.02 and at 1.01 respectively. The average value 
of the electric load current imbalance is around 1.98%. According to the General 
Requirements Electrical Installation in Indonesia (PUIL) the load imbalance must be under 
20% [10]. It means that the load imbalance of BHT03 transformer is very small so and can 
be ignored. 

 
CONCLUSION 

The results of electrical power quality measurements on the RSH-GAS transformer 
BHT03 showed the highest average power factor value of 0.95 and the lowest 0.92 with an 
average of 0.94. Power factor value is quite good. On the measurement of electric current 
obtained there is a flow that flows into neutral that indicates the state of the load is not 
balanced. After calculation, the percentage of BHT03 transformer imbalance is 1,98%. 
BHT03 transformer unbalance percentage values still qualify from General Electrical 
Installation Requirements (PUIL) where load unbalance is not feasible if it exceeds 20%. 
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DISKUSI/TANYA JAWAB 
1. PERTANYAAN: R. Arum Rijanti (PKSEN–BATAN) ) 

 Pada Gambar 6 dalam arah sumbu-x (time) di bagian paling bawah terdapat garis-
garis. Tolong jelaskan tentang hal tersebut! 

 Berapa besar fluktuasi tegangan listrik pada waktu reactor beroperasi hingga 30 
MWth? Apakah kualitas listriknya masih layak? 

JAWABAN: Abdul Hafid (PTKRN - BATAN) 
 Garis-garis sinyal di Gambar 6 pada bagian bawah tersebut menunjukkan bahwa 

terdapat fasa netral pada arus listrik yang mengalir. 
 Besar fluktuasi tegangan listrik pada prinsipnya tidak tergantung pada besar daya 

operasi reaktor. Pada waktu pengukuran yang dilakukan, setelah dihitung dan 
dianalisis diperoleh besar fluktuasi tegangan listrik rata-rata 0,21 %. Nilai ini masih 
tergolong baik dan layak berdasarkan Persyaratan UmumInstalasi Listrik (PUIL), 
2000.  


