DAFTAR ISI

LEMBAR PENGESAHAN ....couiiniiiiensinsnisensicssisssssssssessssssssssssssssssssssssssssssss ii
PERNYATAAN KEASLIAN KARYA ILMIAH .Error! Bookmark not defined.
HALAMAN PERSEMBAHAN. ....uconinnininnuinsnisesssnssssssessssssssssssssssssssssssssssssss iv
PRAKAT A.auorieiinninsuinensinssisssssssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass %
ABSTRAK......ccccevvurruennnes vi
ABSTRAC................ vii
DAFTAR ISI viii
DAFTAR GAMBAR X
DAFTAR TABEL xiii
DAFTAR LAMPIRAN xiv
DAFTAR SINGKATAN DAN LAMBANG XV
BAB I PENDAHULUAN 1
1.1. Latar BelaKang..........coocueeiiiiiiiiiee e 1
1.2. Rumusan Masalah ...........cccooiiiiiiii e 1
1.3. Maksud dan TUJUAN ........ccoveeiiieiieeiieieecteeee e 2
1.4. Batasan Masalah........ccccooiiiiiiiiiiiii e 2
1.5. Lokasi Penelitian ........cccccooeiiiiiiiiiiiiiiiiieeeeee e 2
1.6. Luaran Penelitian........c.ccoiiiiiiiiiiiiiiicieecee e 3
1.7. Manfaat Penelitian..........ccceeiiieiiiiiieiiecieee e 4
BAB II TINJAUAN PUSTAKA DAN LANDASAN TEORI 5
2.1. Geologi dan Stratigrafi Regional.............cccooiiiiiiiiiiiiiiieeeeee, 5
2.2. Geologi dan Stratigrafi Lapangan “DIM” .........cccceovevviniininnenienecieneee. 10
2.3, Landasan TeOTT ......cccuueriiiiiiiriiiiieeie et s 12
BAB III METODOLOGI PENELITIAN 28
3.1, Metode Penelitiaan .............cooiiiiiiiiiiiiiiiieiieee e 28
3.2. Tahapan Penelitian ..........cccccccueieiiieiiiiieeiieeciie e 28
BAB IV PENGOLAHAN DATA ...uconiiiininnennicenssecssnssssssesssessessssssssssssssessane 32
4.1. Pengolahan Data...........ccoooiiiiiiiiiiiiieiieeieeeee e 32
4.2, Datad PrOAUKST «...coviriieiieiieeiieieeesieee et 32

4.2.1.  Data TeKanan ........cccoceeveriiniinienienieiecteseee ettt 34

4.2.2.  Drive MeCRARMISME .........cc.ccccueeiieeiiaiieeiiesie ettt 34



DAFTAR ISI

(Lanjutan)

423, Data PVT oot 36
4.2.4. Data Routine Core Analisys (RCAL).....cccceeevreeciieeiieeeieeeie e, 41
4.3. Data Special Core Analisys (SCAL) .....cccvevieeiieniieiiecieeie e 43
4.3.1. Data Denormalisasi Sw vs Kro-KIrw........c.cccccerveniiiiniinencnieneene 43
4.3.2. Data Denormalisasi Sg vs Kro-Krg .........cccccoevieviiieiieniiiiiienieeieeen, 44
4.3.3. Data Tekanan Kapiler (PC)......cccoocieiiiiiiiiiiiieeeeeeeee e, 45
4.4. Perhitungan Radius Pengurasan ...........ccccceeevveeiieriieniienienii e 46
4.5, SIMUlasi RESEVOIT ......eeiiiiiiiiiieiieee e e 47
4.5.1. MoOdel RESEVOIT....cccueiiiieiiieiieiie ettt 48
4.6, TNISTALISAST.c..eeutieieieiieiiei ettt ettt 48
4.6.1.  Penentuan Keywell ..........cccccovueeiiuieeciiieeciieeciieeeiie e 52
4.6.2.  HiStOrY MATCRING .......eooeeeeiieeeieeeee ettt 52
4.6.3. PLMOAICHING ..ot 61
4.6.4.  FOFECASTING ....eoovueeeiiiie ettt 62
4.64.1. Perhitungan Recovery Factor dengan Metode JJ.Arps............. 62
4.6.4.2. BASECASE ... 62
4.6.4.3. Penentuan Titik Sumur Pengembangan “Infill”....................... 64
4.6.4.4. Penentuan Jumlah Sumur Infill.............cooooiiii 68
4.6.4.5. Analisa Skenario Sumur Infil...........ccooociiiiiiiiiii 70
BAB V HASIL DAN PEMBAHASAN 77
BAB VI KESIMPULAN DAN SARAN 84
6.1, KeSIMPUIAN......ooiiiiiiiiieeiiece e e e s e 84
0.2, SATAN.....iiiiiiiiieite ettt ettt et e st ens 85
DAFTAR PUSTAKA 86
LAMPIRAN...uiiiitineicsensisssissenssesssissssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssss 87

X



DAFTAR GAMBAR

Gambar Halaman
Gambar 1.1.  Peta Geografis Lapangan “DJM”.........ccccccoveviiiniiniiienienieeinens 2
Gambar 1.2.  Letak Geografis Blok Jabung............cccoecveviiniiiiniiniiiiienieeine 3
Gambar 2.1.  Kolom Stratigrafi Cekungan Sumatera Selatan ..............c........... 8
Gambar 2.2.  Peta Kedalaman ..........ccccoceviiiiniiniiiieececeeee, 15
Gambar 2.3.  Peta [sopermeabilitas ..........cccceeeeviieriiieniiieeciie e 15
Gambar 2.4,  Peta [SOSAtUIaST.....ceviiiiieiiieiieeieeee e 16
Gambar 2.5.  Peta [SOPOTOSILAS ....c.eeeviiiiieiieiiieiie et 16
Gambar 2.6, Peta Net 10 GFOSS ...ccoecuveeeeeciiie et eeeieeeeeeeeeeeaee e eanee e 17
Gambar 2.7.  Contoh Peta Oil per Unit Area (OPU) ......cccceeviieiiiiiiiiieee 25
Gambar 2.8.  Contoh Peta Flowrate Capability ..........cccoevenviecieniiiniiennnnne, 26
Gambar 2.9.  Contoh Peta Oil Production Potential (OPP).........cc..cccuvenneen. 27
Gambar 3.1.  Flowchart Perencanaan Sumur Infill.............cccoccoiiiininiin, 30
Gambar 3.1. Flowchart Perencanaan Sumur Infill (Lanjutan).......................... 31
Gambar 4.1.  Grafik Kumulatif Produksi Lapangan “DJM” ............ccccceeeuee. 33
Gambar 4.2.  Grafik Tekanan paada Lapangan “DIM”.........cccccecevviniininnns 34
Gambar 4.3.  Kualitatif Drive Mechanisme................cccoeevueeeecrveeeiueeeeneennnen. 35
Gambar 4.4.  Solution Gas DFive...........ccccceuceeiceeeiiiiiieieeeieeceese e 35
Gambar 4.5.  Tenaga Pendorong Ghanesh Thakur............c.ccoocvvvniiinnninnnen. 36
Gambar 4.6.  Data Penyelarasan Relative Volume...........cccoeeevevvviiinniennnnnen. 38
Gambar 4.7.  Hasil Penyelarasan Faktor Volume Formasi Minyak ............... 39
Gambar 4.8.  Data Penyelarasan Viskositas Minyak.........c.cccoceevviieiniennnen. 39
Gambar 4.9.  Data Penyelarasan Faktor Kelarutan Gas dalam Minyak ......... 40
Gambar 4.10. Data Penyelarasan Densitas MinyaK.........c..ccoceeveenericniicnennns 40
Gambar 4.11. Data Penyelarasan Faktor Volume Formasi Gas ........c...c......... 41
Gambar 4.12.  Plot FZI vs Cummulative FZI...........ccccooiviiiiniiniiiiience, 42
Gambar 4.13. Plot Porosity vs Permeability.........cccccevevieeriieiniiieiiieeieeee, 43
Gambar 4.14.  Penentuan Denormalisasi Sw vs Kro-Krw.............coccoiininn 44
Gambar 4.15. Penentuan Denormalisasi Sg vs Kro-Krg .........cccccevevveveveennneen. 45
Gambar 4.16. Penentuan Denormalisasi PC...........coccceeviiiiiiniiiiiniie 46



Gambar

Gambar 4.17.
Gambar 4.18.
Gambar 4.19.
Gambar 4.20.
Gambar 4.21.
Gambar 4.22.
Gambar 4.23.
Gambar 4.24.
Gambar 4.25.
Gambar 4.26.

Gambar 4.27.

Gambar 4.28.

Gambar 4.29.

Gambar 4.30.
Gambar 4.31.

Gambar 4.32.
Gambar 4.33.
Gambar 4.34.

Gambar 4.35.

Gambar 4.36.

Gambar 4.37.
Gambar 4.38.
Gambar 4.39.

DAFTAR GAMBAR

(Lanjutan)

Halaman
Hasil First Running Inisialisasi........c.ccceeeeevveeeniieicieeeeiee e, 49
Hasil Matching Inisialisasi.........cccceeeveeeeiieenieeeniieeciee e, 50
Kurva Tekanan Kapiler Sebelum Matching Inisialisasi ........... 51
Kurva Tekanan Kapiler Setelah Matching Inisialisasi.............. 51
Hasil First Running History Matching............ccccoevvveiiienneenn. 53
Hasil First RUNNING PreSSUTE.........ccoveeviecreesieeiieeeieeereenveeaeens 54
AQGUIfEr GEOMEITY .......ccuveeveeeieeiieeieeeiiesie et saa e 55
Hasil Matching Produksi..........ccccveeeieriieiiienieeiienieeieesee e 56
Hasil Matching Pressure ..........cooceviieiiiiiiieniiiiecieeceee 57
Kurva Permeabilitas Relatif Sistem Air-Minyak Sebelum History
MATCRHING ...t 59
Kurva Permeabilitas Relatif Sistem Air-Minyak Setelah History
MATCRHING ...t 59
Kurva Permeabilitas Relatif Sistem Gas-Minyak Sebelum History
MAICHING ...t 60
Kurva Permeabilitas Relatif Sistem Gas-Minyak Setelah History
MaAtCRING ...oveiiiiiiiice e 60
Hasil PI MatChing .........cccocveviriiniiiiiicnicecceececcneesee 62
Hasil Prediksi Laju Produksi dan Kumulatif Produksi pada
BASECASE ... 64
Hasil Prediksi Tekanan Reservoir pada Basecase .................... 64
Bubble Map Lapangan “DIM”.........cccccovviimiiiiniieeeie e, 65
Peta Oil Per Unit Area Rata Rata Lapisan “TAF A-1" Setelah
Dilakukan Prediksi Basecase ...........ccooeevceevoiiieiniiiiieinicnens 66
Peta Flowrate Capability Rata Rata Lapisan “TAF A-1” Setelah
Dilakukan Prediksi Basecase ...........cccooeeveenoeiioeeniiiineinicncns 67
Peta Oil Producing Potential Rata Rata Lapisan “TAF A-1”
Setelah Dilakukan Prediksi Basecase .........c..cccccoccevcveneenuennnene. 67
Analisa Sensitivitas Jumlah Sumur Infill...........c.cccocoveeneninn. 68
Lokasi Sumur Infill Sebelum Terpilih.........ccccocveniiiiiieninniens 69
Lokasi Sumur Infill Terpilih..........cccoooiiiiiiniiiiiiieee 70

X1



Gambar

Gambar 4.40.
Gambar 4.41.
Gambar 4.42.
Gambar 4.43.
Gambar 4.44.
Gambar 4.45.
Gambar 4.46.
Gambar 4.47.
Gambar 4.48.

DAFTAR GAMBAR

(Lanjutan)

Halaman
Hasil Forcasting Liquid Rate Lapisan “TAF A-1"................... 71
Hasil Forcasting Oil Rate Lapisan “TAF A-1".......ccccceeveeneen. 71
Hasil Forcasting Gas Rate Lapisan “TAF A-1".......ccccocveenneen. 72
Hasil Forcasting Pressure Lapisan “TAF A-1".......ccccceeuveenneen. 72
Sumur INF_8 Setelah Forcasting...........cccooeveviieciienieenieennnnne, 73
Sumur INF_5 Setelah Forcasting...........cccoocvveviieciienieenieennnnne, 73
Sumur INF_7 Setelah Forcasting...........cccoeveviieviienieinieennnnne, 74
Sumur INF 4 Setelah Forcasting...........cccooevveviieciienieiniiennnnne, 74

Perbandingan Prediksi Perilaku Kumulatif Produksi Minyak pada
Basecase dan Skenario Infill..........ccooiniiniiiinnie 75

xii



Tabel

Tabel 4.1.
Tabel 4.2.
Tabel 4.3.
Tabel 4.4.
Tabel 4.5.
Tabel 4.6.
Tabel 4.7.
Tabel 4.8.
Tabel 4.9.

Tabel 4.10.
Tabel 4.11.
Tabel 4.12.
Tabel 4.13.
Tabel 4.14.
Tabel 4.15.
Tabel 4.16.
Tabel 4.17.
Tabel 4.18.
Tabel 4.19.
Tabel 4.20.

DAFTAR TABEL

Halaman
Production Performance Lapangan “DIJM” ...........cccoceuvevveniennnnn. 33
Data Tekanan pada lapangan “DIM” .........cccceevieniiieiiienieeiiee, 34
Data Constant Composition Expansion Lapangan “DJM”.............. 37
Data Differential Liberation Expansion Lapangan “DIM” ............. 38
ROCK REZION ..ottt 42
Data End Point Ktw-KI0 .......cccooiiiiiiiiiiiieie e 44
Data End Point Krg-KIo.......cccoovviieiiiiiiieeieceie e 45
Jari — jari Pengurasan...........cccceevveeciienieeieenie et 47
Deskripsi Model RESEVOIT ........ccoveieiieriieiieieciieeee e 48
Initial Condition Resevoir Lapisan “TAF A-1"......cccccoevvriviiennnnnn. 49
Hasil Inis1aliSasi......eereeeiieriieiieiie e 49
Tabulasi Nilai Kemiringan pada Kurva Tekanan Kapiler ............... 50
Penentuan Keywell ... 52
Data Paremeter Sensitivitas Akuifer Untuk Matching Liquid......... 55
Hasil History Matching Lapisan “TAF A-17....ccccocvviniininiinnene. 57
Tabulasi Nilai Kemiringan pada Kurva Permeabilitas Relatif ........ 58
Sensitivitas Jumlah Sumur Infill...........coccoii 68
Tabulasi Hasil Creaming Curve Sumur Infill...............c.c.occeeii. 69
Urutan Pemboran dan Produksi Infill ...........ccccoooiniinin. 70
Hasil Basecase dan Forcasting Lapangan “DIM” ..........ccccceeenee. 75

xiil



DAFTAR LAMPIRAN

Lampiran Halaman
Lampiran A. Produksi Persumuran.............cccceeveiiiiiieniieiniie e 88
Lampiran B. Data RCAL dan SCAL.........cccoiioiiieieeeeeeeeee e 92
Lampiran C. Data Fluida RESeVOIT.........cccoeviiiiiiiiiiiiieiieeceeece e 107
Lampiran D. Data Sumur Excisting dan Infill.................cccoeevevievceecieneeneennen. 108

Xiv



DAFTAR SINGKATAN DAN LAMBANG

SINGKATAN Halaman
0[0)1 Original Oil in Place 1
RF Recovery Factor 1
RCAL Routine Core Analysis 2
SCAL Special Core Analysis 2
PI Productivity Index 22
WOC Water Oil Cantact 12
GOC Gas Oil Cantact 12
WGR Water Gas Ratio 23
EUR Estimated Ultimated Recovery 23
BHP Bottom Hole Pressure 23
LAMBANG

Sw Saturasi Air, fraksi 24
Swi Saturasi Air Awal, fraksi 14
r Radius Pengurasan, ft 14
Np Kumulatif Produksi Minyak, stb 14
h Ketebalan, ft 14
Boi Faktor Volume Formasi Minyak, bbl/stb 14
Kro Permeabilitas Relatif Minyak, fraksi 21
Krw Permeabilitas Relatif Air, fraksi 15
Sor Residual Oil Saturation, fraksi 42
Sg Saturasi Gas, fraksi 43
Sgi Saturasi Gas Awal, fraksi 43
Sgor Residual Gas-Oil Saturation, fraksi 43
Pc Tekanan Kapiler, psi 44
J(sw) Lavarett J-Function, fraksi 44
K Permeabilitas, md 24
uo Viskositas Minyak, cp 24

XV




DAFTAR SINGKATAN DAN LAMBANG

(Lanjutan)
LAMBANG Halaman
UW Viskositas Air, cp 24
Pa Tekanan Abandon, psia 24
Pb Tekanan Gelembung, psia 24
[0} Porositas, fraksi 24
Rs Kelarutan Gas didalam Minyak 18

Xvi




