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ABSTRAK 

 
Kevin. 202210257003. Analisa Perilaku Reservoir Geothermal 

Menggunakan Metode Pressure, Temperature, Spinner (PTS) dan Gross 

Permeability Test.  

Energi panas bumi telah menjadi salah satu energi alternatif penting di 

seluruh dunia selama beberapa tahun terakhir. Well Completion merupakan 

serangkain tes untuk mendapatkan data karakteristik sumur. Analisis pada 

penelitian ini dilakukan pada sumur X lapangan Y secara kualitatif dan kuantitatif. 

Berdasarkan quicklook pada grafik PTS, liquid level injection 1200 GPM pada 

kedalaman 628 m melalui data pressure. Korelasi temperature dan spinner 

diperoleh feedzone pertama di 1074-1095 m, feedzone kedua di 1170-1195 m, 

feedzone ketiga di 1232-1234 m dan feedzone keempat di 2604-2611 m. 

Perhitungan nilai slope dapat ditentukan dengan melalui spinner vs cable speed di 

plot terhadap kedalaman. Nilai slope yang diperoleh berdasarkan adalah 7.2. Laju 

alir fluida yang diperoleh rata-rata pada feedzone pertama sebesar -1.27 m/s, 

feedzone kedua sebesar -1.42 m/s, feedzone ketiga sebesar -1.35 m/s dan feedzone 

keempat sebesar -2.27 m/s. Nilai laju alir massa pada feedzone pertama sebesar 

11.06 kg/s dengan kontribusi 42%, feedzone kedua sebesar 8.08 kg/s dengan 

kontribusi 30%, feedzone ketiga sebesar 1.38 kg/s dengan kontribusi 6%, dan 

feedzone keempat sebesar 5.78 kg/s dengan kontribusi 22%. Berdasarkan spesific 

steam comsumsion untuk menghasilkan 1 Mwe dibutuhkan 2 kg/s steam diperoleh 

estimasi produksi sekitar 13.15 MWe. Injectivity Index (II) rata-rata sebesar 532.81 

ton/hr/bara. Pressure Fall Test dilakukan untuk mengetahui penurunan pressure 

sehingga diperoleh nilai transimivitas, permeabilitas dan skin menggunakan 

Horner Chart. Nilai slope sebesar 0.352 ksc/cycle, tekanan awal sebesar 88.09 ksc 

dan tekanan 1 jam sebesar 88.23 ksc, permeabilitas diperoleh sebesar 763.430 mD 

dan skin factor sebesar -24.692 yang dapat diartikan adanya perbaikan pada 

reservoir. 
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ABSTRACT 

 

Kevin. 202210257003. Geothermal Reservoir Behavior Analysis Using 

Pressure, Temperature, Spinner (PTS) and Gross Permeability Test Methods. 

Geothermal energy has become one of the important alternative energy 

worldwide over the past few years. Well-completion was a series of tests to obtain 

good data. The analysis of this study was conducted in the y -y-field well 

qualitatively and quantitatively. Based on a quick look at the pts graph, liquid 

leveled injection 1200 gpm at a depth of 628 m through data pressure. Temperature 

and spinner correlation was obtained first feed zone at 1074-1095 m, the second 

feed zone at 1170-1195 m, the third feed zone at 1232-1234 m, and the fourth feed 

zone at 2604-2611 m. The calculation of the slope value could be determined by 

spinner vs cable speed at the plot of depth. The slope value obtained was based on 

7.2. The fluid flow rate obtained on average on the first feed zone was -1.27 m/s, 

the second feed zone was -1.42 m/s, the third feed zone was -1.35 m/s, and the fourth 

feed zone was -2.27 m/s. The value of the mass flowed rate at the first feed zone was 

11.06 kg/s with a contribution of 42%, the second feed zone was 8. 08 kg/s with a 

contribution of 30%, the third feed zone was 1.38 kg/s with a contribution of 6%, 

and the fourth feed zone was 5.78 kg/s with 22% contribution. Based on the steam 

consumption to produce 1 Mwe requires 2 kg/s steam obtained, an estimated 

production of around 13.15 Mwe. Injectivity index (II) averages 532.81 

tons/hr/bara. A pressure fall test was conducted to determine the decrease in 

pressure so that the transitivity, permeability, and skin value were obtained using 

a Horner chart. The slope value was 0.352 kc/cycle; the initial pressure was 88.09 

sc and a pressure of 1 hour of 88.23 sc; permeability was obtained by 763.430 mD, 

and skin factor of -24.692, which could be interpreted as an improvement in the 

reservoir.  

 

Keywords : Feedzone , Injectivity Index, Permeablitiy, PTS, Fall of Test  
 

Analisa Perilaku.., Kevin, Fakultas Teknik, 2024



 

Analisa Perilaku.., Kevin, Fakultas Teknik, 2024



 

Analisa Perilaku.., Kevin, Fakultas Teknik, 2024



ix 
 

DAFTAR ISI 

Halaman 

LEMBAR PERSETUJUAN ........................................................................................... ii 

LEMBAR PENGESAHAN ........................................................................................... iii 

LEMBAR PERNYATAAN ........................................................................................... iv 

ABSTRAK ....................................................................................................................... v 

ABSTRACT .................................................................................................................... vi 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI ..................................... vii 

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

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

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

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

DAFTAR GRAFIK ...................................................................................................... xiv 

DAFTAR PERSAMAAN ............................................................................................. xv 

DAFTAR LAMPIRAN ................................................................................................ xvi 

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

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

1.2 Rumusan Masalah .................................................................................................. 3 

1.3 Tujuan Penelitian .................................................................................................... 4 

1.4 Manfaat Penelitian .................................................................................................. 4 

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

2.1 Karakteristik Batuan Reservoir Panas Bumi .................................................... 5 

2.1.1 Porositas .....................................................................................................  5 

2.1.2 Permeabilitas .............................................................................................  6 

2.1.3 Densitas Batuan.........................................................................................  6 

2.1.4 Konduktivitas Panas .................................................................................  6 

Analisa Perilaku.., Kevin, Fakultas Teknik, 2024



x 
 

2.1.5 Panas Spesifik Batuan ..............................................................................  7 

2.2 Karakteristik Fluida Reservoir Panas Bumi  ...................................................  7 

2.2.1 Volume Spesifik  ......................................................................................  8 

2.2.2 Densitas Fluida ..........................................................................................  8 

2.2.3 Energi Dalam  ............................................................................................  8 

2.2.4 Entalpi  .......................................................................................................  9 

2.2.5 Viskositas  ..................................................................................................  9 

2.3 Energi dan Sistem Panas Bumi  ........................................................................  10 

2.3.1 Sistem Satu Fasa  ......................................................................................  10 

2.3.2 Sistem Dua Dominasi Air  .......................................................................  10 

2.3.3 Sistem Dua Dominasi Uap  .....................................................................  10 

2.4  Pressure, Temperature & Spinner Survey ........................................................  11 

2.4.1 PTS Tools/Equipment ...............................................................................  11 

2.4.2 PTS Logging ..............................................................................................  12 

2.4.3 Pengolahan Data .......................................................................................  13 

2.5  Gross Permeability Test .....................................................................................  15 

2.5.1 Injectivity Test ...........................................................................................  16 

2.5.2 Pressure Fall of Test ................................................................................  16 

BAB III METODOLOGI PENELITIAN ............................................................... 19 

3.1    Bentuk Penelitian .................................................................................................. 19 

3.2    Metode Pengumpulan Data ................................................................................. 19 

3.3    Metode Analisis Data ........................................................................................... 20 

BAB IV HASIL DAN PEMBAHASAN .................................................................. 22 

4.1    Quicklook PTS Graph .......................................................................................... 23 

4.2    Pengolahan Data PTS Survey .............................................................................. 27 

Analisa Perilaku.., Kevin, Fakultas Teknik, 2024



xi 
 

4.3    Pengolahan Data Injectivity Test & Preesure Fall of Test .............................. 36 

4.4    Perilaku Reservoir Geothermal Sumur X ......................................................... 40 

BAB V PENUTUP ........................................................................................................ 43 

5.1    Kesimpulan ............................................................................................................ 43 

5.2    Saran  ...................................................................................................................... 44 

DAFTAR PUSTAKA 

LAMPIRAN 

Analisa Perilaku.., Kevin, Fakultas Teknik, 2024



 

xii 
 

DAFTAR GAMBAR 

Halaman 

Gambar 1. 1.  Peta Persebaran Sumber Energi Panas Bumi ...................................  2 

Gambar 2. 1.  Pressure, Temperature, Spinner Tool ................................................  11 

Gambar 2. 2.  Aliran Fluida dalam Kondisi Terinjeksi ............................................  15 

Gambar 3. 1.  Diagram Alir .........................................................................................  21 

Gambar 4. 1.  Litostratigrafi Batuan Reservoir Lapangan Y ..................................  22 

 

Analisa Perilaku.., Kevin, Fakultas Teknik, 2024



xiii 
 

DAFTAR TABEL 

Halaman 

Tabel 2. 1.  Klasifikasi Injectivity Index                                                                       16 

Tabel 4. 1.  PTS Graph Quicklook Result                                                              27                                                                 

Tabel 4. 2.  Data Perhitungan Fluid Velocity PTS Injection Feedzone#1               28 

Tabel 4. 3.  Data Perhitungan Fluid Velocity PTS Injection Feedzone#2               29 

Tabel 4. 4.  Data Perhitungan Fluid Velocity PTS Injection Feedzone#3               30 

Tabel 4. 5.  Data Perhitungan Fluid Velocity PTS Injection Feedzone#4               30 

Tabel 4. 6.  Data Perhitungan Mass Rate PTS Injection Feedzone#1                      31 

Tabel 4. 7.  Data Perhitungan Mass Rate PTS Injection Feedzone#2                      32 

Tabel 4. 8.  Data Perhitungan Mass Rate PTS Injection Feedzone#3                      33 

Tabel 4. 9.  Data Perhitungan Mass Rate PTS Injection Feedzone#4                      33 

Tabel 4. 10.  Feedzone Interval, Mass Rate & Contribution                                     36 

Tabel 4. 11.  Data Perhitungan Permeabilitas                                                              38 

Tabel 4. 12.  Data Perhitungan Skin Factor                                                                 39 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Analisa Perilaku.., Kevin, Fakultas Teknik, 2024



 

xiv 

 

DAFTAR GRAFIK 

Halaman 

Grafik  2. 1. Hubungan Temperatur Saturasi dengan Tekanan  ..............................  7 

Grafik  2. 2. Plotting Tool Velocity/Cable Speed dengan Spinner (RPS) - Slope   13 

Grafik  4. 1. PTS All Section ........................................................................................  23 

Grafik  4. 2.  PTS Perforated Section .........................................................................  23 

Grafik  4. 3.  Slope vs Depth (Perforated Zone) .......................................................  27 

Grafik  4. 4.  Mass Rate, Fluid Velocity, PT vs Depth) ............................................  35 

Grafik  4. 5. Injectivity Index .......................................................................................  37 

Grafik  4. 6. Horner Chart ...........................................................................................  38 

Grafik  4. 7.  PT Shut-In Graph Sumur ZZ ................................................................  40 

 

 

 

 

 

 

 

 

 

  

Analisa Perilaku.., Kevin, Fakultas Teknik, 2024



 

xv 

 

DAFTAR PERSAMAAN 

Halaman 

Persamaan  2. 1. Porositas ............................................................................................  6 

Persamaan  2. 2.  Densitas Batuan ..............................................................................  6 

Persamaan  2. 3.  Densitas Fluida ...............................................................................  8 

Persamaan  2. 4.  Viskositas.........................................................................................  9 

Persamaan  2. 5.  Laju Alir Fluida (FV)  ....................................................................  14 

Persamaan  2. 6.  Laju Alir Massa (MR)   .................................................................  14 

Persamaan  2. 7.  Luas Penampang Casing (A)   ......................................................  14 

Persamaan  2. 8.  Mass & Heat Balance ....................................................................  15 

Persamaan  2. 9.  Injectivity Index( II)  .......................................................................  16 

Persamaan  2. 10. Permeability (k)/Transmisivity (kh)   ..........................................  17 

Persamaan  2. 11. Skin Factor   ...................................................................................  17 

 

 

 

 

 

 

 

 

 

  

Analisa Perilaku.., Kevin, Fakultas Teknik, 2024



 

xvi 
 

DAFTAR LAMPIRAN 

 

Lampiran 1. Multi Rate Injectivity Graph (MRI) 

Lampiran 2. Pressure Fall of Test Graph (PFOT) 

Lampiran 3. Plagiarisme 

Lampiran 4. Kartu Bimbingan Mahasiswa 

Lampiran 5. Biodata Mahasiswa 

 

 

 

 

 

 

 

 

 

 

 

  

Analisa Perilaku.., Kevin, Fakultas Teknik, 2024


	01-202210257003-COVER.pdf (p.1)
	02-202210257003-PERSETUJUAN.pdf (p.2)
	03-202210257003-PENGESAHAN.pdf (p.3)
	04-202210257003-PERNYATAAN-PLAGIASI.pdf (p.4)
	05-202210257003-ABSTRAK.pdf (p.5)
	06-202210257003-ABSTRACT.pdf (p.6)
	07-202210257003-PERNYATAAN-PUBLIKASI.pdf (p.7)
	08-202210257003-PENGANTAR.pdf (p.8)
	09-202210257003-DAFTAR-ISI.pdf (p.9-11)
	10-202210257003-DAFTAR-GAMBAR.pdf (p.12)
	11-202210257003-DAFTAR-TABEL.pdf (p.13)
	12-202210257003-DAFTAR-GRAFIK.pdf (p.14)
	13-202210257003-DAFTAR-PERSAMAAN.pdf (p.15)
	14-202210257003-DAFTAR-LAMPIRAN.pdf (p.16)



