(Kéasifikasi Fluida Reservoir Berbasis Machine Learning dengan Input Parameter Hasil Metode GOWS

as

Oil Water Scanner) di Lapangan &€ceCHa€., Cekungan Sumatra Selatan

Nazwa Sheptia Salsabilla, Dr. Theodosius Marwan Irnaka, S.Si., M.Sc.; Benedictus Dicky Pradnya Agung Pramudhit;

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR ISI

JUDUL SKRIPSI ..ottt ettt aeeneesnnens i
HALAMAN PENGESAHAN ..ottt il
PERNYATAAN BEBAS PLAGIAST ..ot il
HALAMAN PERSEMBAHAN .....oooiiiiiiiiteeneeee et v
KATA PENGANTAR ..ottt sttt et nne s \
DAFTAR ISL ittt vii
DAFTAR GAMBAR .....oooiiiietee ettt sne e X
DAFTAR TABEL.....ooiiiiiiieeeee ettt Xiv
INTISARI ..ottt sttt et s ss e eeaaesseenseense e XV
ABSTRACT ...ttt ettt sttt et sbe e saeens XVi
BAB I PENDAHULUAN ......ooiiititeeseee ettt sse e sne s 1
1.1 Latar BelaKang ..........cccoooviieiiiiiiieiierieeieeee et 1
1.2 Rumusan Masalah ..o 3
1.3 Tujuan Penelitian...........ccceeeuieruieiiiieniieieeeie et e 4
1.4 Batasan Masalah...........cooooiiiiiiiiii e 4
1.5 Manfaat Penelitian..........cccceeririiniiiienienieeieeecee e 5
BAB II TINJAUAN PUSTAKA ...ttt 6
2.1 Tinjauan Umum Lapangan...........c.cccceerieeiieniienieenieeieeeeeee e 6
2.2 TiNJauan GeEOlOZI.....ccoueruiiriiiriieiirieeieeerieee ettt 7
2.2.1 Tektonik Regional..........cccceeviiiiiiiiiiiieeieeeeeceee e 7
2.2.2 Stratigrafi Regional ..........cccooiiiiiiiiiiiiiiiiiceeee e 9

2.3 Tinjauan GeofiSIKa ........cceeeriiieiiiieeiiiecieeee e e e 12
2.3.1 Studi Penerapan Metode Gas Oil Water Scanner (GOWS)............... 12
2.3.2 Studi Klasifikasi Fasies dengan Machine Learning........................... 14
BAB III DASAR TEORI .....ouiiiiiiieeeeee e 17
3.1 Well LOGING ..ottt 17
3.1.1 Log Kaliper (CAL) ..ccuuvieeiieiie ettt 18
3.1.2 Log Gamma Ray (GR) ......ccoceeviriiiniiiiiiiiiiecceeeeeeeee e 19
3.1.3 Log Densitas (RHOB)........cccoiiiiiiiiieeeeceeeeeeeeee e 20
3.1.4 Log Neutron (NPHI) .....ccccoiiiiiiiiiiieiee e 21
3.1.5 Log Resistivitas (RT) ...ccciveriiieiiieeiiieeeeeeeeeeee e 22
3.1.6 Log Sonik (DT) ..eeeeiieiieeieeiieee et 24

3.2 Analisis Petrofisika ........cccooiiiiiiiiiiii e 25
3.2.1 Volume Serpih.......cccoeiiiiiiiiiiiiiieiecie et 26
3.2.2 POTOSITAS ..eutieiieeiiieeiie ettt ettt ettt st ettt et st e e 26

3.3 Metode Gas Oil Water Scanner (GOWS)......cooeevveeeivieeieeeieeeeree e 27
3.3.1 Resistivity — Gamma Ray — PHIE Butterfly Effect (RGBE-RPBE) ... 29
3.3.2 Density-Neutron Separation Value (DNSV)......ccccevvviviiniiiiiennn. 31

3.4 MacChine LeArNiNg ............ccoueeeeueeeecuieeiieeesieeeseeeesaeesteeessseeeesseeensseesnsseeens 33
3.4.1 Supervised Learning..............cccccuevoueeciesieeieieniesieieeieeiee e seiee e 34
3.4.2 Unsupervised LeATNING .............ccoceeveuveeeciveaiiieeiieeeiieeeieeenveesnaee e 34
3.4.3 Semi-supervised LeArning .............cccccevveeeeenieesieienieeseenieseieeeee e 34

3.5 Algoritma Machine Learning Ensemble-based....................ccceeveueeeannnnn. 35

vii



(Kéasifikasi Fluida Reservoir Berbasis Machine Learning dengan Input Parameter Hasil Metode GOWS

as

Oil Water Scanner) di Lapangan &€ceCHa€., Cekungan Sumatra Selatan

Nazwa Sheptia Salsabilla, Dr. Theodosius Marwan Irnaka, S.Si., M.Sc.; Benedictus Dicky Pradnya Agung Pramudhit;

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

3.5.1 RANAOM FOFESE ...ttt 35
3.5.2 Xtreme Gradient Boosting (XGBOOSt)........ccccevvvieeiiieiiieeeie e, 37
3.6 Komponen Machine LeArning ............cccccccueeeoueeeicueeeceieniieeniiieenveesneeeens 39
3.6.1  Pre-prOCESSING ......uvveeeeiieeeeeiieeeeeeieeeeeiteeeesreeeeesaeeesensaeesesnseeens 39
3.6.2 Model COMPLEXILY .....ccueeeeeeiieeiiesieeieeee ettt 42
3.6.3 Seleksi dan Pengembangan Model............ccccceeevvieeiiieeciieenie e, 43
3.6.4 Validasi Model .........coeeiiiiiiiiiiiiienieeceeee e 45
3.6.5 Evaluasi Model.........ccooiiiiiiiiiiiiiieee e 46
BAB IV METODE PENELITIAN .....ooiiiiiiiitiieneeeeeeeee et 50
4.1 Waktu dan Lokasi Penelitian...........ccoceerieiiiiiiiniiiiiieniecceeee e 50
4.2 DA .ottt et 50
4.3 Perangkat Penelitian ...........cccceeriiiiiiiiiiiiieeec e 52
4.3.1 Perangkat Keras (Hardware) ..........cccccceeeveeceeeveesceeeiieneeeieesveevnens 52
4.3.2 Perangkat Lunak (Software).........cc.cccooveviiviniiniininiiniiiinicneenen 52
4.4 Diagram ANr Penelitian ...........cccoevieriiieiieniieiieeie et 52
4.5 Pengolahan Data SUMUT .......ccccooiriiriiiiiiiinieeneeeeeeee e 54
4.5.1 Pre-conditioning LO ........cc.coecueeeiuieeniieeeiie ettt 54
4.5.2 Perhitungan Volume Serpih.........cccoouiriiniiiiniininiiiiicecicnieneene 58
4.5.3 Perhitungan Porositas Efektif..........c.cccccoeviiniiiiniiniiiiiiiicceeeeee 60
4.5.4 Perhitungan Net Reservoir (IQUAL) .....ccccoviiiiiiiiiiiiiniceieeeee 62
4.6 Pengolahan Metode Gas Oil Water Scanner (GOWS) .....cccevvvevvenveennnn. 62
4.6.1 Perhitungan Modul Resistivity — Gamma Ray — PHIE Butterfly Effect .
............................................................................................................ 62
4.6.2 Perhitungan Modul Density-Neutron Separation Value (DNSV)...... 64
4.7 Pengolahan pada Machine Learning ................cccooeeveeeevceveenceeenceeeneeennnn, 64
471 Pre-PrOCESSING ....c...covueieuiiiiiirieeeieeeiteeiee sttt ettt 65
4.7.2 Seleksi dan Pengembangan Model............ccccooevvveviiiiniiiinieeiee e, 67
4.7.3 Evaluasi Model..........ccoooiiiiiiiiiiiieieecee e 70
4.7.4 Aplikasi Model dan Analisis Hasil Akhir Prediksi Fluida................. 70
BAB V HASIL DAN PEMBAHASAN......ccceioitititeteeeeneseeeeeese e 71
5.1 Parameter Gas Oil Water Scanner (GOWS)......cccovveviieniieiniieerieeeeieens 71
5.1.1 Modul Resistivity — Gamma Ray — PHIE Butterfly Effect (RGBE —
RPBE) ettt 71
5.1.2 Modul Density-Neutron Separation Value (DNSV) .......ccccovvvennene. 73
5.2 MacChine LeArNiNg ............ccoeeeeuieeecieeeiiieesieeeseeeeseeeesaeeessseeessseessnseesnsseeens 75
5.2.1 Pre-proCesSiNg .......cccceeeceeisiueeeiieeesieeeeiieeeiteeeite et eeieessveeseiaee e 75
5.2.2 Seleksi dan Pengembangan Model............cccccevviieniiieniieenie e, 76
5.2.3 Evaluasi Model........ccocoovuiiiiniiiiiiinieceeeeee e 78
5.2.4 Aplikasi Model dan Analisis Hasil Akhir Prediksi Fluida................. 84
BAB VIPENUTUP ..c..ooiiiiiiitieeteet ettt 96
6.1 KeSIMPUIAN.....cciiiiiiiieiie et e e e 96
0.2 SATAN......eiiiiiiiiiiieeee et st 97
DAFTAR PUSTAKA ..ottt 98
LAMPIRAN ..ottt et sttt et ettt e 101
LAMPIRAN A — PLOT HASIL MODUL RGBE DAN RPBE ..................... 101
LAMPIRAN B — PLOT HASIL MODUL DNS DAN DNSV ....ccccoviiniene. 107

viii



(Kéasifikasi Fluida Reservoir Berbasis Machine Learning dengan Input Parameter Hasil Metode GOWS

as

Oil Water Scanner) di Lapangan &€ceCHa€., Cekungan Sumatra Selatan

Nazwa Sheptia Salsabilla, Dr. Theodosius Marwan Irnaka, S.Si., M.Sc.; Benedictus Dicky Pradnya Agung Pramudhit;

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

LAMPIRAN C — ANALISIS KORELASI SPEARMAN .......cccoevvveneianeanne. 113
LAMPIRAN D — PLOT HASIL VISUALISASI MACHINE LEARNING..... 114
LAMPIRAN E — CODE MACHINE LEARNING...........cccccecvvvvininniauannanne. 117

X



	DAFTAR ISI

