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ABSTRAK 

 

RANCANG BANGUN TRAINER KIT HUBUNGAN KUMPARAN 

TRANSFORMATOR 3 FASA 

(2025: xiv + 50 Halaman + 10 Tabel + 26 Gambar + 12 Lampiran) 

Desva Kurnia Mentari 

062230310427 

Jurusan Teknik Elektro 

Program Studi Teknik Listrik 

Politeknik Negeri Sriwijaya 

 

Transformator tiga fasa memainkan peranan vital dalam sistem tenaga listrik karena mampu 

mendukung proses distribusi energi secara stabil dan efisien. Pemahaman terhadap konfigurasi 

hubungan kumparan, seperti bentuk bintang (Y) dan segitiga (Δ), menjadi hal yang penting dalam 

kegiatan pembelajaran, khususnya di lingkungan pendidikan vokasi Jurusan Teknik Elektro, 

Program Studi DIII Teknik Listrik. Penelitian ini bertujuan untuk merancang serta membuat trainer 

kit sebagai sarana praktikum pembelajaran mengenai hubungan kumparan pada transformator tiga 

fasa. Trainer kit dibuat dengan menggunakan tiga transformator satu fasa yang dapat disusun dalam 

lima konfigurasi, yakni Y–Y, Δ–Δ, Y–Δ, dan Δ–Y. Proses pengujian meliputi pengukuran tegangan 

pada sisi primer dan sekunder, penentuan kelompok jam berdasarkan sudut fasa, serta perhitungan 

rasio transformasi. Berdasarkan hasil uji coba, trainer kit mampu menunjukkan karakteristik masing-

masing konfigurasi dengan akurat, seperti simbol Yy0, Dd0, Yd1, dan Dy11. Rasio transformasi 

yang diperoleh juga sesuai dengan teori dasar transformator. Oleh karena itu, trainer kit ini dinilai 

layak digunakan sebagai media praktikum sistem kelistrikan berbasis transformator tiga fasa. 

 

Kata Kunci: Transformator Tiga Fasa, Trainer Kit, Hubungan Kumparan, Jam 

Vektor, Rasio Transformasi 
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ABSTRACT 

 

DESIGN AND DEVELOPMENT OF A TRAINER KIT FOR THREE-PHASE 

TRANSFORMER WINDING CONNECTIONS 

(2025: xiv + 50 Pages + 10 Tables + 26 Figures + 12 Appendices) 

Desva Kurnia Mentari  

062230310427 

Department of Electro Engineering 

Electrical Engineering Study Program 

State Polytechinc of Sriwijaya 

 

Three-phase transformers play a vital role in power systems, especially in supporting efficient and 

stable power distribution. Understanding coil connection configurations, such as star (Y) and delta 

(Δ), is a crucial aspect of the learning process, particularly in vocational education within the 

Department of Electrical Engineering, DIII Electrical Engineering Study Program. This research 

aims to design and develop a trainer kit as a learning medium for practical exercises on three-phase 

transformer coil connections. The trainer kit is designed using three single-phase transformers that 

can be configured into four types of connections: Y–Y, Δ–Δ, Y–Δ, and Δ–Y. Testing was carried out 

by measuring the voltage on the primary and secondary sides, determining the clock group based 

on the phase angle, and calculating the transformation ratio. The results show that the trainer kit 

can effectively represent the characteristics of each configuration, as indicated by the conformity of 

the connection symbols Yy0, Dd0, Yd1, and Dy11. Furthermore, the obtained transformation ratio 

values align with the basic transformer theory. Thus, this trainer kit is considered effective as a 

practical learning medium for three-phase transformer-based electrical systems. 

 

Keywords: Three-Phase Transformer, Trainer Kit, Winding Connection, Vector Group, 

Voltage Ratio 

 

 

 

 

 

 

 

 



 
 
  

Politeknik Negeri Sriwijaya 

viii 
 

KATA PENGANTAR 

 

Puji dan syukur penulis panjatkan atas kehadiran Allah SWT, karena berkat 

rahmat dan karunia-Nya, serta Sholawat beriringkan salam kepada suri tauladan 

nabi agung nabi Muhammad SAW, sehingga penulis dapat menyelesaikan laporan 

akhir yang berjudul “Rancang Bangun Trainer Kit Hubungan Kumparan 

Transformator 3 Phasa” sebagai syarat untuk menyelesaikan pendidikan pada 

Jurusan Teknik Elektro Program Studi DIII Teknik Listrik Politeknik Negeri 

Sriwijaya. 

Dalam penyusunan laporan akhir ini penulis banyak mendapatkan bantuan 

dan motivasi dari banyak pihak keluarga khususnya kedua orangtua yang telah 

memberikan dukungan berupa moral dan materi, selain itu dalam kesempatan ini 

penulis juga ingin mengucapkan rasa terima kasih kepada: 

1. Bapak Ir. Irawan Rusnadi, M.T., Direktur Politeknik Negeri Sriwijaya. 

2. Bapak Dr. Ir. Selamat Muslimin, S.T., M.Kom., IPM Ketua Jurusan teknik 

Elektro Politeknik Negeri Sriwijaya. 

3. Ibu Yessi Marniati, S.T., M.T. Koordinator Program Studi DIII Teknik Listrik 

Politeknik Negeri Sriwijaya. 

4. Bapak Anton Firmansyah, S.T., M.T., dosen pembimbing I. 

5. Indah Susanti, S.T., M.T., selaku Dosen Pembimbing II. 

Penulis menyadari masih terdapat banyak kekurangan dalam penulisan 

laporan ini dikarenakan keterbatasan penulis, maka dengan kerendahan hati penulis 

mengharapkan kritik dan saran yang membangun demi perbaikan laporan akhir ini 

Penulis berharap laporan ini bermanfaat bagi pembaca dan mahasiswa Jurusan 

Teknik Elektro Politeknik Negeri Sriwijaya. 

 

                                                                                            Penulis 

 

 

 

 



 
 
  

Politeknik Negeri Sriwijaya 

ix 
 

DAFTAR ISI 

Hal 

COVER .................................................................................................................... i 

LEMBAR PENGESAHAN ............................................................................................ ii 

BERITA ACARA .......................................................................................................... iii 

MOTTO DAN PERSEMBAHAN  .............................................................................. iv 

PERNYATAAN KEASLIAN  ....................................................................................... v 

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

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

KATA PENGANTAR ......................................................................................... viii 

DAFTAR ISI .......................................................................................................... ix 

DAFTAR GAMBAR ............................................................................................ xii 

DAFTAR TABEL...............................................................................................xiii 

DAFTAR LAMPIRAN ...................................................................................... xiiii 

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

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

1.2 Rumusan Masalah  ......................................................................................... 1 

1.3 Tujuan dan Manfaat ........................................................................................ 2 

1.3.1 Tujuan .................................................................................................... 2 

1.3.2 Manfaat .................................................................................................. 2 

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

1.5 Metode Penulisan ........................................................................................... 3 

1.5.1 Metode Studi Pustaka ............................................................................ 4 

1.5.2 Metode Observasi .................................................................................. 4 

1.5.3 Studi Implementasi dan Pengujian ........................................................ 4 

1.6 Sistematika Penulisan ..................................................................................... 4 

BAB II TINJAUAN PUSTAKA ........................................................................... 5 

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

2.2 Prinsip Kerja Transformator ........................................................................... 6 

2.3 Jenis Transformator Berdasarkan Fungsi  ...................................................... 7 

2.4 Bagian Transformator ..................................................................................... 8 

2.5 Fungsi Transformator ................................................................................... 10 

2.6 Syarat Hubungan Transformator Tiga Fasa  ............................................... .11 

2.7 Hubungan Kumparan Transformator 3 Fasa  .............................................. .12 

2.7.1 Hubungan Y–Y  ................................................................................... 13 



 
 
  

Politeknik Negeri Sriwijaya 

x 
 

2.7.2 Hubungan Δ–Δ  ................................................................................. . 14 

2.7.3 Hubungan Δ–Y  ................................................................................. . 14 

2.7.4 Hubungan Y–Δ  ..................................................................................  15 

2.7.5 Hubungan Zig-Zag  ............................................................................  15 

2.8 Rangkaian Transformator dan Jam Vektor .................................................. 16 

2.9 Peralatan yang Digunakan ............................................................................ 18 

2.9.1 Miniature Circuit Breaker (MCB)  ...................................................... 18 

2.9.2 Lamp Amperemeter ............................................................................. 20 

2.9.3 Voltmeter  ............................................................................................ 21 

2.9.4 Lampu Indikator  ................................................................................. 22 

BAB III RANCANG BANGUN.......................................................................... 23 

3.1 Metodologi Pelaksanaan ............................................................................... 23 

3.2 Rancang Bangun ........................................................................................... 23 

3.3 Perancangan Alat .......................................................................................... 24 

3.3.1 Perancangan Box Hardcase ................................................................. 25 

3.3.2 Perancangan Akrilik ............................................................................ 26 

3.3.3 Penggabungan Perancangan ........................................................................ 26 

3.3.4 Perancangan Wiring Diagram  ............................................................ 27 

3.4 Alat dan Bahan  ............................................................................................ 28 

3.5 Pembuatan Alat  ........................................................................................... 32 

3.5.1 Pembuatan Box Hardcase  ..................................................................  32 

3.5.2 Pemasangan Komponen  ....................................................................  33 

3.6 Diagram Alir (Flowchart)  ........................................................................... 35 

3.7 Pengujian Alat  ............................................................................................  36 

3.7.1 Gambar Rangkaian Percobaan  ..........................................................  36 

3.7.2 Langkah Kerja  ............................................................................................  38 

3.7.3 Tabel Percobaan  ................................................................................  39 

BAB IV PEMBAHASAN .................................................................................... 40 

4.1 Tabel Hasil Pengukuran  .............................................................................  40 

4.1.1 Hasil Pengukuran Tegangan ................................................................ 40 

4.1.2 Hasil Pengukuran Tegangan Jam Vektor ............................................ 41 

4.2 Perhitungan Kelompok Jam ......................................................................... 41 



 
 
  

Politeknik Negeri Sriwijaya 

xi 
 

4.2.1 Simbol Hubungan ................................................................................ 41 

4.2.2 Penentuan Sudut Fasa .......................................................................... 41 

4.3  Diagram Vektor Tegangan  ........................................................................  42 

4.4  Analisis Kelompok Jam  .............................................................................. 43 

4.4.1 Perhitungan Sudut Fasa dari Data ....................................................... 43 

4.4.2 Perbandingan Transformasi Tegangan ................................................ 45 

BAB V KESIMPULAN DAN SARAN ............................................................... 48 

5.1 Kesimpulan ................................................................................................... 48 

5.2 Saran  ............................................................................................................ 49 

DAFTAR PUSTAKA ........................................................................................... 50



 
 
  
  

Politeknik Negeri Sriwijaya 

xii 
 

DAFTAR GAMBAR 

 Hal 

Gambar 2. 1   Transformator 1 phasa .................................................................... 6 

Gambar 2. 2   Jenis-Jenis Transformator  .............................................................  8  

Gambar 2. 3   Transformator Hubungan Bintang–Bintang (Y–Y) ...................... 13 

Gambar 2. 4   Transformator Hubungan Segitiga–Segitiga (Δ–Δ) .....................  14 

Gambar 2. 5   Transformator Hubungan Segitiga–Bintang (Δ–Y) ...................... 15  

Gambar 2. 6   Transformator Hubungan Bintang–Segitiga (Y–Δ) ...................... 15 

Gambar 2. 7   Transformator Hubungan Zig–Zag ............................................... 16 

Gambar 2. 8   Diagram Fasa–Tegangan (Jam Vektor) .......................................  17 

Gambar 2. 9   Pilot Lampu LED dengan Amperemeter ...................................... 21  

Gambar 2. 10 Voltmeter ...................................................................................... 22 

Gambar 2. 11 Pilot Lampu Indikator ................................................................... 22 

Gambar 3. 1   Diagram Alir Rancang Bangun ..................................................... 23 

Gambar 3. 2   Rumah dan Laboratorium Politeknik Negeri Sriwijaya ................ 23 

Gambar 3. 3   Diagram Blok Rangkaian .............................................................. 24 

Gambar 3. 4   Desain Box Menggunakan Solidworks ......................................... 25 

Gambar 3. 5   Desain Akrilik Menggunakan Solidworks .................................... 26 

Gambar 3. 6   Rancangan Keseluruhan Menggunakan Solidworks .................... 27 

Gambar 3. 7   Diagram Pengawatan Hubungan Y–Y di Proteus 8 ...................... 27 

Gambar 3. 8   Proses Pengukuran dan Pemotongan Triplek ............................... 32 

Gambar 3. 9   Penggabungan Triplek .................................................................. 32 

Gambar 3. 10 Pemasangan Stiker ........................................................................ 33 

Gambar 3. 11 Pemasangan Siku L dan Siku T .................................................... 33 

Gambar 3. 12 Pemasangan Komponen ................................................................ 34 

Gambar 3. 13 Pengawatan Rangkaian ................................................................. 34 

Gambar 3. 14 Diagram Alir (Flowchart) ............................................................. 35 

Gambar 3. 15 Rangkaian Hubungan Bintang–Bintang (Y–Y) ............................ 36 

Gambar 3. 16 Rangkaian Hubungan Segitiga–Segitiga (Δ–Δ) ............................ 37 

Gambar 3. 17 Rangkaian Hubungan Bintang–Segitiga (Y–Δ) ............................ 37 

Gambar 3. 18 Rangkaian Hubungan Segitiga–Bintang (Δ–Y) ............................ 38 

Gambar 4. 1   Diagram Vektor Tegangan Yy0 .................................................... 43 

Gambar 4. 2   Diagram Vektor Tegangan Dd0 .................................................... 43 

Gambar 4. 3   Diagram Vektor Tegangan Yd1 .................................................... 44 

Gambar 4. 4   Diagram Vektor Tegangan Dy11 .................................................. 44 



 
 
  
  

Politeknik Negeri Sriwijaya 

xiii 
 

DAFTAR TABEL 

Hal 

Tabel 2. 1  Persamaan Hubungan Tegangan Jam Transformator ......................... 18 

Tabel 3. 1  Alat dan Bahan ................................................................................... 28 

Tabel 3. 2  Hasil Pengukuran Tegangan ............................................................... 39 

Tabel 3. 3  Hasil Pengukuran Jam Vektor ............................................................ 39 

Tabel 4. 1  Hasil Pengukuran Tegangan Primer dan Sekunder ............................ 40 

Tabel 4. 2  Hasil Pengukuran Tegangan Jam Vektor ........................................... 41 

Tabel 4. 3  Kelompok Jam dan Simbol Hubungan ............................................... 41 

Tabel 4. 4  Sudut Fasa Teoretis dari Jam Vektor .................................................. 42 

Tabel 4. 5  Sudut Fasa dari Perhitungan Pengukuran ........................................... 44 

Tabel 4. 6  Rasio Transformasi Tegangan ............................................................ 46 



 
 
  
  

Politeknik Negeri Sriwijaya 

xiv 
 

DAFTAR LAMPIRAN 

 

Lampiran 1 Kesepakatan Bimbingan Laporan Akhir Pembimbing Utama 

Lampiran 2 Kesepakatan Bimbingan Laporan Akhir Pembimbing Pendamping 

Lampiran 3 Lembar Bimbingan Laporan Akhir Pembimbing Utama 

Lampiran 4 Lembar Bimbingan Laporan Akhir Pembimbing Pendamping 

Lampiran 5 Rekomendasi Ujian Laporan Akhir 

Lampiran 6 Revisi Ujian Laporan Akhir (La) 

Lampiran 7 Pelaksanaan Revisi Laporan Akhir 

Lampiran 8 Gambar Rangkaian Pengukuran Tegangan jam Vektor 

Lampiran 9 Foto Pengujian Semua Konfigurasi (Y–Y, Δ–Δ, Y–Δ, Δ–Y) 

Lampiran 10 Foto Rangkaian Trainer Kit Saat Pengujian Tes Polarisasi 

Lampiran 11 Dokumentasi Laporan Akhir  

Lampiran 12 Foto Trainer Kit dan Uji Fungsional 

 

 

 

 

 



 
 
  
  

Politeknik Negeri Sriwijaya 

15 
 

 

 


