APLIKASI METODE INVERSI SEISMIK ACOUSTIC IMPEDANCE (Al) MODEL BASED DALAM
MEMETAKAN PERSEBARAN

RESERVOIR KARBONAT PADA LAPANGAN &€ceSa€* CEKUNGAN BANGGAI, SULAWESI TENGAH
Nabila Imana Harahap, Dr. Eddy Hartantyo, M.Si.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR ISI

HALAMAN JUDUL ...uuuiiiiuiiiirneicsseissseescsssnecsssesssssssssssssssssssssssssssssssssssssssssases ii
HALAMAN PENGESAHAN ....uoiiiiiiinneicnsnencsseissssstsssssesssssssssssssssssssssssasssssns jii
PERNYATAAN BEBAS PLAGIASI ......ccoonuiiiieiiieiicsneicssnercssnessssssesssssnsssnes iv
PERINYATAAN ..coiiivitiinneicssneicsssenssssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssases v
HALAMAN PERSEMBAHAN .....iiinntiinnneicsseissssnescsssesssssesssssssssssssssssssssssas vi
g 7. N L N vii
1D V2N 2N 2 Y S ix
DAFTAR GAMBAR.......uciotiiiiriiiieinnsetissntsssntissssssssssesssssessssssssssssssssssssssnes xii
DAFTAR TABEL.....ccuuuiiiuiiiineicineiniseisssnesssnesssssnssssssssssssssssssssssssssssssssssnns XV
INTISARI...uuuiieiiieiicneeicnneisssnetsssetsssassssssssssssssssssssssssssssssssssssssssssssssssssssns xvii
ABSTRACT .uriiireiiineinsseissssneissssesssssssssssssssssssssssssssssassssssssssssssssssssssssssss xviii
BAB I PENDAHULUAN ...uuuiiiiiiiinneicnsensssetsssssssssssssssssssssssssssssssssssssssssssssssases 1
1.1 Latar Belakang ..........coooouviiiiiiiiiieeieeee e 1
1.2 Rumusan Masalah ............cccooiiiiii e 3
1.3 Batasan Masalah...........oocoooiiiiiiiii e 3
1.4 Tujuan Penelitian..........ccccvvviiiiieiiieiiieeee e 4
1.5 Manfaat Penelitian...........ccccooiiiiiiiiiiiiiiiie e 4
1.6 Lokasi dan Waktu Penelitian...........cccccoeiviiiiiiiiiiiiiiiieeiceeeeen 4
BAB II TINJAUAN PUSTAKA.....uuirierninetnnsntnsssneisssneissssssssssssssssssssssssssssases 5
2.1 Tinjauan GeOlOZI......ueeruiiiriiiiiiiiciiecee e 5
2.1.1 Lokasi Penelitian.........ccueeiiiiiiiieiiiiiiie e 5
2.1.2  Geologi Regional Cekungan Banggai.........ccccccevvveinniiinnieciniecenneen. 6
2.1.3  TeKtonik Setting......cc.ceiviiiiriiiiiiiiiniieerieeeeeee et 10
2.1.4  Stratigrafi Regional ..........ccooooiiiiiiiiiiiii e 12
2.1.5  Petroleum SYStem ..........ccccoucuiiviiiiniiiiiiiiiiieceee et 15

2.2 Tinjauan GeofiSiKa ........c.eeiiiiiiiiiiiii e 17

2.2.1 Metode Inversi Impedansi Akustik dalam Memetakan Batuan Pasir 17

2.2.2  Evaluasi Reservoir Karbonat dengan Integrasi Analisis Petrofisika dan
Inversi Impedansi Seismik ..........ccoceeeiiiiiniiiiniiieiiicciececeen 21

2.2.3 Analisis Litofasies dan Sistem Terumbu Batuan Karbonat............... 25

iX



APLIKASI METODE INVERSI SEISMIK ACOUSTIC IMPEDANCE (Al) MODEL BASED DALAM
MEMETAKAN PERSEBARAN

RESERVOIR KARBONAT PADA LAPANGAN &€ceSa€* CEKUNGAN BANGGAI, SULAWESI TENGAH
Nabila Imana Harahap, Dr. Eddy Hartantyo, M.Si.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

BAB III DASAR TEORI .....uciouuiiiiniiiieiicseticsnescssnessssnesssssensssssssssssssssssssssnns 28
3.1 Gelombang SeiSMiIK............coevviiiiiiiiiiieeiiiie e 28
3.2 Metode Seismik Refleksi.........ooviiiiiiiiiiiiiiiiiiiiiceiceen 34
33 Parameter Seismik Refleksi.........cccooviiiiiiiiiiiiiiiiiiiccen 36
3.4 Petroleum SYSTEm ............oeuuiiiiiiieiiiiiieieiee e 41
3.5 WEll LOGGING ....oooeveeeaiiiieeeee et e e ttee e e e e e e e eavanaaaee e e 43
3.6 Interpretasi SEISMIK .......c..evviiiiiiieieiieee e 49

3.6.1 Ekstraksi Wavelet..........coooiiiiiiiiiiiiiiiiiecceeee e 49
3.6.2  Well 10 SEISMIC FI@......ceeeeeeeeeiiiieiieeeeeeeeeiieeeee e e e e e eeraeeea e e e e e e e 50
3.6.3  Picking faults dan ROFIZON ..............ceeeeeeecciiiiiiaiieeeeeecciiiieee e, 51
3.7 INVErsi SEISMIK........coiiiiiiiiiiiiiiie e 52
3.8 Properti Fisika Batuan ...........cccccceeeveiiiiiiiiiiieee e, 59
3.8.1  DENSIEAS .eeveeieiiiiieee ettt 59
3.8.2 POTOSILAS ...eeiiiiiiiiiee ittt 59
3.9 Batuan Karbonat............occuiiiiiiiiiiie e 62
3.9.1 Macam Batuan Karbonat................ccoooiiiiii 62
3.9.2 Klasifikasi Batuan Karbonat............ccccoocoiiiiii, 63
3.9.3 Diagenesis Batuan Karbonat ............cccccoviiiiiiiiiiniiiiiiiieeeeeeeee, 66
3.9.4 Porositas Batuan Karbonat ..............ccoeeiiiiiiniiiiiinieeeee, 67

BAB IV METODOLOGI PENELITIAN .....cccoiviiinniiensneressnerssssenssssesssssasssnns 71
4.1 Jadwal Kegiatan ...........coooceuiiiiiiiieiicecieee e 71
4.2 N Y PSSR 71

4.3.1 Perangkat Keras (Hardware) .............ccccooeeeeiiiniiieiieiniiieeesiiieeeene 71
4.3.2  Perangkat Lunak (Sofiware) ..........cccccovvuiiniiiiniiiiiiniiiinieenecee, 71
4.3 Diagram Alir Pengolahan.............cccoooiiiiiiiiiiiiieeee, 71
4.4 Data......ooeeiii e 72
4.4.1 Data SeISMIK....cccuviiiiiiiiiiieeiie e 73
4.4.2  Peta Dasar.....ccccoiiiiiiiiiiiiiieeieete e e 74
4.4.3  Data SUMUL ..cooetiiiiiiiiiiiieee ettt e et e e e e e e et eeeeeeeeeas 74
4.5 Pengolahan Data............cccouiiiiiiiiiiiiiiiieeeee e 75
4.5.1 Pre-conditioning data dan input data..............ceceveieeniiiineeeniiieeeen, 75
4.5.2  Korelasi SUMUL ......ccc.eeiiiiiiiiiiiiiceeee e 75



APLIKASI METODE INVERSI SEISMIK ACOUSTIC IMPEDANCE (Al) MODEL BASED DALAM
MEMETAKAN PERSEBARAN

RESERVOIR KARBONAT PADA LAPANGAN &€ceSa€* CEKUNGAN BANGGAI, SULAWESI TENGAH
UNIVERSITAS Nabila Imana Harahap, Dr. Eddy Hartantyo, M.Si.

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

4.5.3  EXtraksi Wavelet ........cooouiiiiiiiiniiiiiiiieiieeeee e 75
4.5.4  Well 10 SCUISMIC Hi@.......uuveeeeeeeeeeeeiiiiiieeee e e et e e e e e e evvareaeee e e 77
4.5.5 Analisis SeNnSItIVILAS .....cccueeeruiieriiiieiiiie it 78
4.5.6 Picking Faults dan HOrizomn ...........cccceeeeeeiiiiieeiiiiieeeiiiee e 79
4.5.7 Peta Struktur ......coeeiiiiiii e 81
4.5.9 Initial Model ........ooiiiiiiiiii e 81
4.5.10 Analisis Pra-InVersi..........ccouriiiiiiiiiiiiiiiiiiceeiieceeeeee e 82
BAB V HASIL DAN PEMBAHASAN ...ccoooviiintiiinnniicnneicssseressssissssssssssssssnes 83
5.1 Analisis Kualitatif Log Sumur...........ccccoviiiiiiiiiiiiicee e, 83
5.2 ANAlISIS SENSILIVILAS. ..ceeiiiiiiiieiiiiiie ettt et iieee e 84
53 Peta Struktur.....ooooi e 87
5.4 Peta ISOPACK ... 89
5.5 Initial Model.......o..uviiiii e 90
5.6 ANalisis Pra INVETSi......ccoouuiiiiiiiiiiiiiiiie e 91
5.7 Penampang Al .......ooooiiiiiiiiiiiiiiieeeeeeeeee e 93
5.8 Peta Persebaran Al..........ccoooiiiiiiiiiiii e 95
5.9 Penampang Densitas.........ccccuvviiiiiieeeeiiiiiiiiieeee e eeeeiieee e e 103
5.10  Peta Persebaran Densitas ............ceeeruiiiieiiiiiiieiiiiiiee e 104
5.11  Penampang POroSItas..........cceeeeeecuiiiiiiieeeeeeeciiiiieeeeeeeeeeiirreeeeeee e 112
5.12  Peta Persebaran Porositas ...........ccceeouueeiiiiiiiiieiiiiiiie e 113
5.13  Persebaran LitOlo@i.........ueirieeiiiiiiiiiiiiieeee et 121
BAB VI PENUTUP ......uiiiitiiiiistetinintettccssnstissssssssessssssssssssssssssssssssssses 124
6.1 KeSImPulan ............eeieiiiiiiiiiiieee e e 124
6.2 SATAN ...t an 124

1D YLV D N 2 i B N . N 125
LAMPIRAN ..ccooviiiinerinnsnenssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 128
LAMPIRAN A Lottt sttt 128
LAMPIRAN B ..ottt 129
LAMPIRAN C .ottt 130
LAMPIRAN D ..ottt e 131
LAMPIRAN E L.ttt 136

xi



	DAFTAR ISI

