DAFTAR ISI

HALAMAN JUDUL ....ooviiiiiieicie st i
HALAMAN PENGESAHAN ......ccooiiee e iii
PERNYATAAN KEASLIAN KARYA ILMIAH........cccoi i Y,
HALAMAN PERSEMBAHAN ...ttt v
KATA PENGANTAR ..ottt Vi
RINGIKASAN ...ttt sttt re s snens vii
DAFTAR ISL...oc ettt rae e nne e viil
DAFTAR GAMBAR ...ttt rae e snae e Xiil
DAFTAR TABEL ..ot xviii
BAB I PENDAHULUAN ..ottt 1
1.1, Latar Belakang ......cccccoeiiiiiiiccece e 1
1.2, RUMUSAN MaSAlAN .......coiiiiiicieie e 2
1.3, MaKSud dan TUJUAN ......ccveiieiieie et ne e 3
1.4, Batasan Masalah ... 3
IO T |V 1=1 (oo (o] (oo AP USROS 4
1.6.  Sistematika PenUIISAN..........cceiiiiiiiiieiee e 7
BAB Il TINJAUAN UMUM LAPANGAN .......coiitiiiitieiee e 9
2.1. Letak Geografis Lapangan “AKL”.......ccccccooiiiiiiiiiiiie, 9
2.2. Geologi Regional Cekungan Sumatra Selatan ...........cccccoeeevieveiinciiennenn, 9
2.2.1. Kerangka Tektonik Cekungan Sumatra Selatan .................c.ccc.u..... 10
2.2.2. Struktur Geologi Sumatra Selatan ............cccoovevvvieniienniie e 11
2.2.3. Stratigrafi Regional Cekungan Sumatra Selatan .............c.cccocoveee. 13
2.2.4. Petroleum System Cekungan Sumatra Selatan ............ccccceveeevennnnne 18

2.3.  KaraKteristik RESEIVOIN.......c.ccviiiiiere et 20
2.3.1.  Kondisi AWal RESEIVOII........ccveiveiierieeieiie e 21
2.3.2.  Sifat Fisik Batuan RESEIVOIr..........cccvvevieiiieiiieresieseesie e 21
2.3.3.  Sifat Fisik Fluida RESEIVOIr .........cccceiiiiiiiiiee e 23
2.3.4. Data Tekanan Lapangan “AKL”.........ccccoviiniiiniiiniiinnieenie e 26

viii



DAFTAR ISI

(Lanjutan)
2.3.5. Sejarah Produksi Lapangan “AKL”........c.ccccviiiieiiiincinineseee 26
2.4. Kondisi Akuifer Lapangan “AKL” ..........cccooiiiiiiiiiiiice 27
BAB 11 DASAR TEORI ...ttt 29
3.1, Waterflooding ........cooveiiiiiiicie s 29
3.2.  Konsep Pendesakan Minyak Oleh Air ........ccccccooveviciciiece e 30
3.3. Faktor yang Mempengaruhi Operasi Waterflooding..........c..ccccocevvennne. 32
3.4.  Perencanaan Waterflooding..........ccccceveiiiinininiicc e 34
3.4.1.  Penentuan LOKaST SUMUL ......cccoouiiierenieiie e eie et eie s 34
3.4.2.  Penentuan Pola Sumur Produksi-Injeksi...........cccccevvvevviieiieiennnnn, 34
3.4.2.1.  lrregular Injection Patterns..........ccccoovvvriniieiienenesc e 35
3.4.2.2.  Peripheral Injection Patterns ............ccocovvieieienininenisinns 35
3.4.2.3.  Regular Injection Patterns..........cccccevevveiisiieneese e 36
3.4.2.4.  Crestal and Basal Injection Patterns.............ccccceevvvvevvevieennenn. 37
3.4.3.  Penentuan Laju INJEKSI........c.coiiiiiiiiiiiiineieee e 38
3.4.4. Penentuan Tekanan INJekSi ... 39
3.4.5.  Penentuan Waktu INJEKSI ......ccecviiieiiiiiiiciecc e 39
3.5, Konsep Cadangan RESEIVOIN ..........ccceriiiiiieiiiieieeee e 39
3.5.1. Original Qil in Place (OOIP) ......cocevieieiieieece e 39
3.5.2.  Recovery Factor (RF) ... 40
3.5.3. Estimated Ultimate Recovery (EUR) ........cccccveviiiiieeieiic e, 41
3.5.4. Remaining ReServe (RR) .......cccccceiieiiiieiie e 41
3.6.  Konsep Material BalanCe............cccooereiiiiiiniiieieee e 41
3.7, SIMUIAST RESEIVOIT ....c.viiiieiiieii e 43
3.7.1.  Konsep Simulasi RESEIVOIT.........cccooiiiriiineiieieeee e 43
3.7.2.  Persamaan Dasar Simulasi RESErVOIr ...........ccocevveneeieniniienennn 45
3.8. Tahapan Dasar Simulasi RESEIVOIr ..........ccccccvevieiieeiieiie e 46
3.8.1.  Persiapan Data .........cccevviiiiiiiii e 46
3.8.1.1.  Data Geologi, Geofisika, dan PetrofisiK..........c.c.cccccervvrrrrrnnne. 46



DAFTAR ISI

(Lanjutan)

3.8.1.2.  Data Sifat Fisik Batuan RESEIVOIr ..........cccceoereerviiniienieennnn 47
3.8.1.3.  Data Sifat Fisik Fluida RESEIVOIr.........cccccoevvnieereiniierienn 47
3.8.1.4.  Data TEKANAN ....ccveiviiviiiiiiieieie et 48
3.8.1.5.  Data PenuNjang.........ccccevveiiiiieieeie e 48
3.8.2.  Pengolahan Data ..........cccoeiiriiieiie e 48
3.8.2.1.  Pengolahan Routine Core Analysis (RCAL) ........ccccvvvrvrnnnns 48
3.8.2.2.  Pengolahan Special Core Analysis (SCAL).......cccccccevveveennnnn. 50
3.8.2.3.  Pengolahan Data PV T ..o 58
3.8.3. INPUEDALA ... 60
3.8.4. Validasi MOdel.........cccccoiiiiiiiie e 61
3.8.4. 1. INISIAHSAST c.vevveieiecieciicieeie e 61
3.8.4.2.  History MatChing ........ccccoeviiiiieeie e 62
3.8.5.  Tahap PredikSi ......cccoiiiiiiiiiiecee e 63
3.9.  Analisis KEeKONOMIAN ......cccviiiiiiiieieie e 64
3.9.1. Production Sharing Contract (PSC) Cost Recovery...........c.ccco....... 64

3.9.2. Perhitungan Production Sharing Contract (PSC) Cost
RECOVEIY ... 65
3.9.2. 1. GrOSS REVENUE ....ooiiiiiieiiieeiee ettt 65
3.9.2.2.  First Tranche Petroleum (FTP) .......cccovviviiiieiicece e, 65
3.9.2.3. COStRECOVEIY ....oveeiiiiieiiee e 66
3.9.24.  EQuity t0 be SPlit.....cciiiiiecee 68
3.9.2.5.  Domestic Market Obligation (DMO) ........cccccceviveiiieiiiieiienn, 68
3.9.2.6.  Taxable INCOME.....ccoi i 69
3.9.2.7.  GOVErNMENt SNAIE ......c.cccveieiiieeeie e 69
3.10. Indikator KeeKOnOMIAN .........ccccveiierieeieiienie e 69
3.10.1. Net Present Value (NPV)......cccooeiiiiiiiiiieiiseeee e 69
3.10.2. Internal Rate of Return (IRR) ......cccoiiiiiiiiiiiic e 70
3.10.3. Profit to Investment Ratio (PIR) ......ccccccvvviiieviiiiiic e 70



DAFTAR ISI

(Lanjutan)

3.10.4. Discounted Profit to Investment Ratio (DPIR) ........cccccovvvvveriennnnne 71
3.10.5. Pay Out TiMe (POT) ...icvieiieieieiere et 71
3.11. Sensitivitas KeeKonomIan ...........cccovereiiiiiiiinieieee e 71
BAB IV PERENCANAAN PENGEMBANGAN LAPANGAN “AKL” ....... 73
4.1. Original Hydrocarbons in Place...........cccccovveiiiiiiecieccceee e 73
4.1.1. Metode VOIUMELIIK.......ccooeiiiiiiiieiee e 73
4.1.2. Metode Material BalanCe .........ccccoovveeiiiieiienecc e 73
4.1.2.1.  Analisis Mekanisme Pendorong ...........ccceceeveereereiiieseesieenenns 76
4.2, Proses Simulasi RESEIVOIN ........cccooviiiiiiiiiiseiee e 77
4.3, Persiapan Data.........ccccuiiiiiieiieieiesie e 77
4.4, Pengolanan Data..........cccocvevviiiiiiiie e 81
4.4.1. Pengolahan Data Routine Core Analysis (RCAL).......c.ccccceveveennne. 81
4.4.2. Pengolahan Data Special Core Analysis (SCAL) .......ccccccevvevieennene. 83
4.4.3. Pengolahan Data PVT .......cccoiiiiiiiiiienese e 86
A5, INPUE DALA.....oiiiiiieiiiie e 87
4.6.  SIMUIAST RESEIVOIT ....cviiiiiiiiieieie et 87
4.6.1. MOUEl RESEIVOI ....cuveiiiiiiieiesie e 88
4.6.2. INISIAIISASI 1e.vvevierierieieiieiie sttt 88
4.6.3. HIStOry MatChing .......coccoiiiiiiiiiiieieie e 90
4.6.4. History Matching untuk Key Well ..., 96
4.7. Prediksi dan Pengembangan Skenario Waterflooding ..............ccccveueene. 98

4.7.1. Base Case: 112 Sumur Produksi Minyak + 42 Sumur Injeksi
N | U S 99
4.7.2. Skenario 1: Pola Inverted 5 Spot..........ccocevviivieiiieiic e, 101
4.7.3. Skenario 2: Manajemen Redistribusi Air Injeksi (RWIM)............ 105
4.7.4. Skenario 3: Convert to Injection (CTI)......cocvvvnviiineiencnesieen 107
4.7.5. Skenario 4: Pola Inverted 7 SPOt.........cccocevvieiiiiiiecie e 110
4.7.6. Skenario 5: Double Lifting.......cccccoeviiiiiiiiiiiieec e, 112

Xi



DAFTAR ISI
(Lanjutan)

4.7.7. Summary Seluruh Prediksi Pengembangan Skenario

Waterflooding .........cocvvieiiee e 115

4.8.  Analisis KeeKONOMIAN .........ccoiveiiiiiieiecie et 117
4.8.1. Model dan Variabel EKONOMI........cccocevveiiiiiiiiiiccccce e 117
4.8.2. Syarat dan Ketentuan Kontrak Kerja Lapangan “AKL” ............... 118
G T = 1 - | S OSSP 118
4.8.4. Hasil Perhitungan EKONOMI ........cccoviiiiieiiie e 119
4.8.5. Analisis Indikator EKONOMI ......ccveviviiiiieiiie e 120
4.8.6. Analisis Sensitivitas EKONOMI ..........cccoovveiiiiiiiiiieecene e 122
BAB V PEMBAHASAN ......ocoi ettt 125
BAB VI KESIMPULAN ......ccco ittt 136
6.1, KESIMPUIAN ..o 136
DAFTAR PUSTAKA ..ottt 138
DAFTAR SIMBOL DAN NOTASI ..ot 140
LAMPIRAN ... oottt e st e ns 143

Xii



