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Pentanahan berfungsi untuk menetralkan gangguan-gangguan yang terjadi pada 

tegangan listrik seperti hubung singkat dan arus bocor pada peralatan. Sehingga sistem 

pentanahan yang digunakan akan dapat mengalirkan gangguan yang terjadi akibat arus 

bocor atau pun hubung singkat ke terminal pentanahan kemudian dihantarkan lagi ke 

hantaran penghubung atau konduktor dan kemudian dihantarkan lagi ke kutub pentanahan 

atau elektroda, kemudian elektroda akan menetralkannya ke tanah. Dengan memerhatikan 

hal tersebut, sistem pentanahan diharapkan dapat meminimalisir kerusakan pada peralatan 

akibat gangguan pada tengangan listrik. Semakin kecil nilai tahanan pentanahan maka 

semakin baik sistem pentanahannya. Hasil analisa menunjukan bahwa nilai tahanan 

pentanahan akan semakin kecil apabila kedalaman penanaman, jumlah elektroda yang 

ditanam, dan jarak penanamanya ditambah. Pada gardu ditribusi penyulang tomat sendiri 

masih memiliki nilai pentanahan yang tidak sesuai dengan standar PUIL pasal 3.13.2.10. 

Hal tersebut dikarenakan kurangnya kelembaban pada tanah tersebut. 
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Grounding is use to neutralize some problems in electrical system, they are like short 

circuit and leak current. Grounding make the fault voltage flow to grounding terminals and 

flow to eletrode and elektrode neutralize it. Grounding might be decrease the broken of 

some electronics because of the problem of the voltage. Grounding system will be better 

along with decrease of the grounding resistance. Data analysis shows that grounding 

resistance will decrease if deep of planting, quantity of elektrode, and the distance of plant 

are decrease. The distribution station on feeder tomat there are some grounding resistance 

that not fulfill the requirement of PUIL. That because of the humidity of ground around the 

distribution station. 

 

Kata kunci : Grounding, Electrode, Distribution Station, Grounding System  

 

 

 

 

 

 

 

 

 



DAFTAR ISI 

 

HALAMAN JUDUL ..................................................................................... i 

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

MOTTO ....................................................................................................... iii 

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

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

ABSTRACK ............................................................................................... vii 

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

DAFTAR GAMBAR .................................................................................... x 

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

DAFTAR LAMPIRAN ............................................................................. xiv 

 

BAB I PENDAHULUAN 

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

1.2 Perumusan Masalah ................................................................................. 2 

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

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

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

1.6 Sistematika Penulisan .............................................................................. 3 

 

BAB II TINJAUAN PUSTAKA 

2.1 Sistem Pentanahan ................................................................................... 6 

2.2 Syarat Sistem Pentanahan ........................................................................ 6 

2.3 Jenis Sistem Pentanahan .......................................................................... 7 

2.3.1 TN-C (Terra Neutral-Combined)................................................... 7 

2.3.2 TN-C-S (Terra Neutral-Combined-Separated) .............................. 8 

2.3.3 TN-S (Terra Neutral-Seperated) .................................................... 8 

2.3.4 TT (Terra Terra) ............................................................................ 9 



2.3.5 IT (Impedance Terra)..................................................................... 9 

2.4 Komponen Sistem Pentanahan ............................................................... 10 

2.4.1Elektroda Pentanahan ..................................................................... 10 

2.4.2 Hantaran Penghubung ................................................................... 14 

2.4.3 Terminal Pentanahan ..................................................................... 14 

2.4.4 Ground Clamp ............................................................................... 14 

2.5 Tanahan Pentanahan............................................................................... 15 

2.6 Tahanan Jenis Tanah .............................................................................. 16 

2.7 Sistem Pentanahan Pada Gardu Portal ................................................... 17 

2.8 Menghitung Tahanan Pentanahan .......................................................... 19 

 

BAB III METODELOGI PENELITIAN 

3.1 Tempat dan Waktu Pengambilan Data.................................................. 20 

3.2 Peralatan ................................................................................................ 20 

3.2.1 Digital Earth Tester ..................................................................... 20 

3.2.2 Elektroda Bantu ........................................................................... 21 

3.2.3 Kabel Hijau .................................................................................. 22 

3.2.4 Kabel Kuning ............................................................................... 23 

3.2.5 Kabel Merah ................................................................................ 24 

3.3 Pengumpulan Data ................................................................................ 25 

3.3.1 Diagram Lokasi Gardu Distribusi Penyulang Tomat .................. 25 

3.3.2 Waktu Penelitian ......................................................................... 26 

3.4 Sistem Pentanahan Pada Gardu Distribusi Penyulang Tomat .............. 26 

3.5 Langkah Kerja Pengukuran ................................................................... 28 

3.6 Data Pengukuran ................................................................................... 29 

BAB IV ANALISA DAN PEMBAHASAN 

4.1 Hasil Pengukuran .................................................................................. 32 

4.2 Hasil Perhitungan .................................................................................. 35   

4.3 Perbandingan Hasil Pengukuran dan Perhitungan ................................ 36 

4.4 Pembahasan ........................................................................................... 39 



BAB V KESIMPULAN 

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

5.2 Saran ..................................................................................................... 48 

DAFTAR PUSTAKA 

LAMPIRAN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DAFTAR GAMBAR 

Gambar 2.1 Saluran Tanah Yang Dinetralkan ............................................... 7 

Gambar 2.2 Saluran Tanah dan Netral Disatukan Pada Sebagian Sistem ..... 8 

Gambar 2.3 Saluran Tanah dan Netral Dipisah ............................................. 8 

Gambar 2.4 Saluran Tanah Sistem dan Saluran Bagian Sistem Terpisah...... 9 

Gambar 2.5 Saluran Tanah Melalui Impedansi............................................ 10 

Gambar 2.6 Elektroda Batang ...................................................................... 11 

Gambar 2.7 Elektroda Pita dan Konfigurasinya .......................................... 11 

Gambar 2.8 Elektroda Pelat ......................................................................... 12 

Gambar 2.9 Kawat BC ................................................................................. 14 

Gambar 2.10 Terminal Pentanahan .............................................................. 14 

Gambar 2.11 Ground Clamp ........................................................................ 15 

Gambar 2.12 Komponen Sistem Pentanahan ............................................... 16 

Gambar 2.13 Diagram Satu Garis Sistem Pentanahan Gardu Portal ........... 18 

Gambar 3.1 Digital Earth Tester ................................................................. 21 

Gambar 3.2 Elektroda Bantu ........................................................................ 22 

Gambar 3.3 Kabel Hijau .............................................................................. 22 

Gambar 3.4 Kabel Kuning ........................................................................... 23 

Gambar 3.5 Kabel Merah ............................................................................. 23 

Gambar 3.6 Diagram Lokasi Gardu Distribusi Penyulang Tomat Kaja 

Pelayanan Cinta Manis .............................................................. 25 

Gambar 3.7 Sistem Pentanahan Gardu Portal Penyulang Tomat ................. 27 

Gambar 3.8 Metode Pengukuran ................................................................. 29 



Gambar 3.9 Flow Chart Pengukuran Tahanan Pentanahan ......................... 31 

Gambar 3.10 Flow Chart Perhitungan Tahanan Pentanahan ....................... 32 

Gambar 4.1 Grafik Nilai Tahanan Pentanahan Pada Netral Trafo dan Bodi 

PHB TR ..................................................................................... 34 

Gambar 4.2 Grafik Nilai Tahanan Pentanahan Pada Linghtning Arester .... 35 

Gambar 4.3 Grafik Nilai Tahanan Pentanahan Pada Bodi Transformator ... 35  

Gambar 4.4 Perbandingan Hasil Perhitungan dan Pengukuran pada Netral 

Trafo dan Bodi PHB TR............................................................ 38 

Gambar 4.5 Perbandingan Hasil Pengukuran dan Perhitungan Pada 

Lightning Arrester ..................................................................... 39 

Gambar 4.6 Perbandingan Hasil Pengukuran dan Perhitungan Pada Bodi 

Transformator ............................................................................ 39 

Gambar 4.7 Perbandingan  Data Pentanahan dengan Hasil Pengukuran 

dengan Hasil Pehitungan pada Netral Trafo dan Bodi PHB TR 40 

Gambar 4.8 Perbandingan Data Pentanahan dengan Hasil Pengukuran 

dengan Hasil Perhitungan pada Lightning Arrester .................. 41 

Gambar 4.9 Perbandingan Data Pentanahan dengan Hasil Pengukuran 

dengan Hasil Perhitungan pada Bodi Transformator ................ 41 

 

 

 

 

 

 

 

 



DAFTAR TABEL 

Tabel 2.1 Ukuran Minimum Elektroda Bumi .............................................. 13 

Tabel 2.2 Resistansi Jenis Tanah ................................................................. 17 

Tabel 3.1 Data Pentanahan Gardu Distribusi Penyulang Tomat.................. 29 

Tabel 4.1 Data Hasil Pengukuran Pada Penyulang Tomat .......................... 33 

Tabel 4.2 Data Hasil Pengukuran dan Penhitungan Tahanan Pentanahan... 37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DAFTAR LAMPIRAN 

Lampiran 1  Single Line Diagram Penyulang Tomat 

Lampiran 2 Data Pentanahan Pada Penyulang Tomat Menurut Data yang Ada 

Di PT. PLN (Persero) ULP Mariana 

Lampiran 3 Data Hasil Pengukuran Pada Gardu Distribusi Penyulang Tomat 

PT. PLN(Persero) ULP Mariana 

Lampiran 4 Surat Izin Pengambilan Data 

Lampiran 5 Kesepakatan Bimbingan Laporan Akhir 

Lampiran 6 Lembar Bimbingan Laporan Akhir 

Lampiran 7  Lembar Rekomendasi Sidang Laporan Akhir 

Lampiran 8 Lembar Revisi Ujian Laporan Akhir 

Lampiran 9  Lembar Pelaksanaan Revisi Ujian Laporan Akhir 

 


