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ABSTRAK 

 

 

Ketidak seimbangan beban pada suatu sistem distribusi tenaga listrik 

selalu terjadi dan penyebabnya adalah ketidak seimbangan beban pada tiap-tiap 

fasa (fasa R, fasa S, fasa T). Akibat dari ketidak seimbangan beban tersebut 

munculah arus di netral trafo. Arus yang mengalir di netral trafo ini menyebabkan 

terjadinya losses (rugi-rugi), yaitu losses akibat adanya arus netral pada 

penghantar netral trafo dan losses akibat arus netral yang mengalir ke tanah. 

Dalam kondisi operasi normal, sistem distribusi tenaga listrik mempunyai arus 

beban yang relatif seimbang namun apabila terjadi ketidak seimbangan beban, 

maka ketidak seimbangan beban yang di ijinkan adalah kurang dari 10% ( 

menurut standard SPLN) 

Untuk mengatasi masalah ketidak seimbangan di atas di lakukan 

regrouping beban yang ada pada gedung Puslabfor Sentul kemudian hasil 

regrouping di simulasikan dengan prangkat lunak ETAP untuk mengetahui besar 

arus pada setiap fasa. Kemudian nilai kedidak seimbangan setelah regrouping di 

hitung ulang. 

Dari analisa hasil simulasi di peroleh  persentase ketidak seimbangan 

beban pada trafo setelah regrouping mengalami penurunan menjadi 0,98%. Ini 

menunjukan bahwa masalah ketidak seimbangan beban di gedung Puslabfor 

sentul dapat di atasi dengan baik. 
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ABSTRACT 

 

 

The load imbalance in an electric power distribution system always occurs 

and the cause is the load imbalance in each phase (phase R, phase S, phase T). As 

a result of the load imbalance, the current in the transformer neutral appears. The 

current flowing in the neutral of this transformer causes losses, namely losses due 

to a neutral current in the transformer neutral conductor and losses due to 

neutral current flowing to the ground. Under normal operating conditions, the 

electric power distribution system has a relatively balanced load current, but if 

there is a load imbalance, the allowable load imbalance is less than 10% 

(according to SPLN standards)  

To solve the unbalance problem above, load regrouping was carried out in 

the Puslabfor Sentul building then the results of regrouping were simulated with 

the ETAP software to determine the amount of current in each phase.Then the 

imbalance value after regrouping is recalculated. 

From the analysis of the simulation results, the percentage of load 

imbalance on the transformer after regrouping has decreased to 0,98%. This 

shows that the load imbalance problem in Puslabfor Sentul building can be 

resolved property.

http://mercubuana.ac.id/



 

 

vii 

 

DAFTAR ISI 

 

HALAMAN PENGESAHAN ......................................................................................... ii 

HALAMAN PERNYATAAN ........................................................................................ iii 

KATA PENGANTAR .................................................................................................... iv 

ABSTRAK ...................................................................................................................... vi 

ABSTRACT ................................................................................................................... vii 

DAFTAR ISI ................................................................................................................. viii 

DAFTAR GAMBAR ...................................................................................................... xi 

DAFTAR TABEL ......................................................................................................... xii 

BAB I       PENDAHULUAN .......................................................................................... 1 

1.1. Latar Belakang ........................................................................................ 1 

1.2. Rumusan Masalah ................................................................................... 2 

1.3. Tujuan Penelitian .................................................................................... 2 

1.4. Batasan Masalah...................................................................................... 3 

1.5. Metode Penelitian.................................................................................... 3 

1.6. Sistem Penulisan ..................................................................................... 3 

BAB II      LANDASAN TEORI .................................................................................... 5 

2.1. Transformator ....................................................................................... 5 

2.2. Sistem Distribusi ................................................................................... 7 

2.3. Sistem Tiga Phasa ................................................................................. 8 

2.4. Ketidak seimbangan Beban pada Transformator ................................ 10 

2.5. Arus Netral .......................................................................................... 12 

2.5.1 Arus Netral Karena Beban Tidak Seimbang ........................... 12 

2.5.2 Penyaluran dan Saluran Daya pada Keadaan Arus 

Seimbang ................................................................................. 13 

2.5.3 Penyaluran dan Susut Daya pada Keadaan Arus Tidak 

Seimbang ................................................................................. 15 

2.5.4 Faktor Daya ............................................................................. 17 

http://mercubuana.ac.id/



 

 

viii 

 

2.6. Losses Pada Jaringan Distribusi ......................................................... 18 

2.6.1 Losses Pada Penghantar Phasa ................................................ 19 

2.6.2 Losses Akibat Adanya Arus Netral pada Penghantar 

Netral ....................................................................................... 19 

2.6.3 Losses Akibat Adanya Arus Netral yang Mengalir ke 

Tanah ....................................................................................... 20 

2.6.4 Losses pada Sambungan tidak baik ........................................ 20 

2.7. Persamaan – persamaan yang di Gunakan dalam Perhitungan .......... 21 

2.7.1 Perhitungan Arus Hubung Singkat ......................................... 21 

2.7.2 Perhitungan Losses Akibat adanya Arus Netral pada 

Penghantar Netral ................................................................... 22 

2.7.3 Losses Akibat Arus Netral yang Mengalir ............................. 22 

2.8. Aplikasi ETAP .................................................................................... 22 

BAB III      METODE PENELITIAN ......................................................................... 24 

3.1. Rancangan Penelitian .......................................................................... 24 

3.2. Diagram Alir Penelitian ...................................................................... 24 

3.2.1 Studi Literatur ......................................................................... 25 

3.2.2 Survey Lapangan .................................................................... 25 

3.2.3 Pencocokan Data / Pengolahan Data ...................................... 27 

3.2.4 Analisa dan Simulasi ............................................................... 28 

3.2.5 Kesimpulan ............................................................................. 28 

3.3. Lokasi Penelitian ................................................................................ 28 

3.4. Alat yang Digunakan .......................................................................... 28 

3.5. Data Teknis Trafo ............................................................................... 29 

BAB IV     HASIL DAN PEMBAHASAN .................................................................. 30 

4.1. Umum ................................................................................................. 30 

4.2. Data Penghantar .................................................................................. 31 

4.3. Analisa Pembebanan Trafo ................................................................. 32 

4.3.1 Menentukan Fuse Cut Out, NH Fuse, dan Arus Hubung 

Singkat .................................................................................... 32 

4.3.2 Menentukan Persentase Pembebanan ..................................... 32 

http://mercubuana.ac.id/



 

 

ix 

 

4.3.3 Analisa Ketidak seimbangan Beban pada Transformator....... 33 

4.3.4 Analisa Losses Akibat adanya Arus Netral pada 

Penghantar Netral Transformator ........................................... 34 

4.3.5 Analisa Losses Akibat Adanya Arus Netral yang 

Mengalir ke Tanah .................................................................. 35 

4.3.6 Analisa Energi Listrik Akibat adanya Arus Netral ................. 36 

4.3.7 Analisa Energi Listrik akibat Arus yang Mengalir ke 

Tanah ...................................................................................... 36 

4.4. Simulasi Ketidak seimbangan Beban pada Transformator .............. 37 

4.4.1 Simulasi Aliran Beban Tidak seimbang setelah 

Penyeimbangan menggunakan ETAP .................................. 38 

BAB V          KESIMPULAN DAN SARAN ............................................................... 40 

5.1. Kesimpulan ....................................................................................... 40 

5.2. Saran ................................................................................................. 41 

DAFTAR PUSTAKA .................................................................................................... 42 

LAMPIRAN ................................................................................................................... 44 

 

http://mercubuana.ac.id/



 

 

x 

 

DAFTAR GAMBAR 

Gambar 2.1 Prinsip Kerja Trafo .......................................................................................... 6 

Gambar 2.2 Sistem Tenaga Listrik...................................................................................... 8 

Gambar 2.3 Gelombang Pada Sistem 3 Phase .................................................................... 9 

Gambar 2.4 Vektor Diagram Arus Seimbang dan Tidak Seimbang ................................... 11 

Gambar 2.5 Diagram Fasor Tegangan Saluran Daya Model Fasa Tunggal ....................... 14 

Gambar 2.6 Segitiga Daya .................................................................................................. 18 

Gambar 2.7 Sambungan Kabel ........................................................................................... 20 

Gambar 3.1 Diagram Alir ................................................................................................... 25 

Gambar 3.2 Power Meter .................................................................................................... 26 

Gambar 3.3 Tampilan Utama ETAP ................................................................................... 27 

Gambar 3.4 Trafo ................................................................................................................ 29 

Gambar 4.1 Single Line Trafo Distribusi 1600 KVA ......................................................... 30 

Gambar 4.2 Skematik Aliran Arus Trafo ............................................................................ 31 

Gambar 4.3 Single Line data Existing ................................................................................ 37 

Gambar 4.4 Single Line data Simulasi 1 ............................................................................. 38 

Gambar 4.5 Single Line data Simulasi 2 .............................................................................  38 

http://mercubuana.ac.id/



 

 

xi 

 

DAFTAR TABEL  

Tabel 3.1 Tabel Pengukuran Trafo...................................................................................... 27 

Tabel 3.2 Tabel Data Teknis Trafo ..................................................................................... 29 

Tabel 4.1 Hasil Pengukuran Trafo 1600 KVA.................................................................... 31 

Tabel 4.2 Hasil Analisa Ketidak seimbangan beban Menggunakan software ETAP ......... 39 

http://mercubuana.ac.id/




