DENGAN SOFTWARE
PETRASIM

RHEZA AKBAR D, Dr.Eng. Khasani. S.T., M.Eng.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

STUDI PEMODELAN NATURAL STATE RESERVOIR AREA SILERI,LAPANGAN PANAS BUMI DIENG

DAFTAR ISI

HALAMAN JUDUL ... i
HALAMAN PERSETUJUAN .....ooiiii s i
PERNY ATAAN ...ttt i
KATA PENGANTAR ..o iv
DAFTAR ISL.. bt vi
DAFTAR GAMBAR ... Xi
DAFTAR NOTASH ...ttt Xiv
GREEK SYMBOL ...ttt XVi
INTISARI L.t XVii
BAB | PENDAHULUAN ...t 1
1.1, Latar BelaKang ......c.cccoveiiiiiiiieiee s 1
1.2. RUMUSAN MaSAlAN ..o 3
1.3, TUJUAN PENEIITIAN. . .. oo 3
1.4, Batasan Masalah ... 4
1.5. Manfaat PENEIITIAN ........ooviiiiiiiicee e 4
BAB Il TINJAUAN PUSTAKA . ... 5
BAB I DASAR TEORI ....oooiiii e 11
3.1, Pendahuluan ... 11
3.2.  ReServoir Panas BUMI .........ccccooiiiiiiiiiiiiiineseeeeee e 12
3.2.1. Sistem Recharge dan Discharge..........cccocoeevieiiiiiieiiiesiesnens 13

3.2.2. SUMDET PANAS ..ottt 14

3.2.3. Batuan RESEIVOIT .......ccuiiiiiieieiiesie et 15



STUDI PEMODELAN NATURAL STATE RESERVOIR AREA SILERI,LAPANGAN PANAS BUMI DIENG
DENGAN SOFTWARE
PETRASIM
RHEZA AKBAR D, Dr.Eng. Khasani. S.T., M.Eng.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

3.2.3. CAP ROCK .. 16

3.3 Karakteristik Batuan RESEIVOIT ..........cccooviiiiniiieieie e 17
3.3. 1. JENIS BALUAN ... 17
3.3.1.1. Batuan BekuU .........ccooveieieiiieniciceeeeee e 17

3.3.2. Sifat Fisik Batuan Reservoir Panas Bumi ..........cccccocuevieinnnne. 21
3.3.2.1. POIOSITAS ...ttt 22

3.3.2.2. Permeabilitas........ccccooveviiieiiiseee s 22

3.3.2.3. DENSITAS ...ttt 24

3.3.2.4. Kompresibilitas Batuan...........ccocoovveeienencicnenenins 24

3.3.3. Sifat Termodinamika Batuan ............c.ccocovvviniiiniincncnen 24
3.3.3.1. Konduktifitas Panas ...........cccceerereieieneisiscneesenienns 24

3.3.3.2. Panas Spesifik Batuan............cccccceveveveieeiecie e 25

3.4 Karakteristik Fluida Panas Bumi...........ccccoeviiiincniinicccceee, 25
3.4.1. Komposisi Kimia Fluida Panas Bumi...........cccccoeeviniiininnnnnns 25

K 3t N | S 25

B4 L2 AP oo 27

3i4.1.3. GBS .. 28

3.4.2. Sifat Fisik Fluida RESEIVOIT .........ccooeiviiiiiiiieccee 29
3.4.2.1. DENSIAS ...ttt 29

3.4.2.2. VISKOSITAS ... 29

3.4.3. Sifat Termodinamika Fluida ReServoir.............cccoovvvivnininenn, 31
3.4.3.1. Kapasitas Panas Fluida Reservoir ..........ccccoecvvcvervennnne. 31

3.4.3.2. Konduktivitas Panas Fluida ............cccceoeniiininininns 32

3.5 KONAISI RESEIVOIT ...ttt 33
3.5. 1 TEKANAN ..o 33

3.5.2. TEMPEIALUN ...ttt 35



STUDI PEMODELAN NATURAL STATE RESERVOIR AREA SILERI,LAPANGAN PANAS BUMI DIENG
DENGAN SOFTWARE
PETRASIM
RHEZA AKBAR D, Dr.Eng. Khasani. S.T., M.Eng.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

3.6. Kilasifikasi Reservoir Panas BUMi..........cccccovveriiienienniiin e 36
3.6.1. Berdasarkan Sumber Panas..........cccccoovveriiiiiienienisie e 36
3.6.1.1. Hidrotermal ..........ccoovvieiiiiiiiiceeee e 36

3.6.1.2. GEOPIESSUIEA....cvveveieiecieeie e e 37

3.6.1.3. Sistem Magmatik..........cccceriririiiniiniecee e 38

3.6.1.4. Sistem HOt Dry roCK.......cccoovevvereiieneei e 39

3.6.2. Berdasarkan Fasa FIuida..........ccccoooeiiieniniiniciie s 39
3.6.2.1. ReServoir Satu Fasa ........ccocevireriininieerienie e 40

3.6.2.2. Sistem AIr hangat .........cccceevverinininiecee e 40

3.6.2.3. SiStem AIr PanaS........ccccovereiieiierenieseene e see e 40

3.6.2.4. ReServoir DUa Fasa........ccoviiiiiininieienese e 40

3.7.  Kriteria Zona Produktif...........ccooeieiiiiiiiisinsseee e 42
3.7.1. Temperatur TINGGE ..occcooeeieerierieriesesie st 42
3.7.2. Suplai air yang CUKUP.......ccveiiieiieieee e 42

3.7.30 AKUITEE .o 42

3.7.4. Batuan PENULUP ...cooviiieiiie e 43

3.8, Petrasim ( TOUGH2Z ) .....ooiiiiiiiiieee e 43
3.8.1. Persamaan ALUN ........ccouiiiiriieeiie et 44
3.8.1.1. Single Phase FIOW .........ccooevieiiiieieecc e, 45

3.8.1.2. Multi phase FIOW..........cccccviviiiiccicicseece e, 46

3.8.1.3. Mass Balance EQUAtiON............ccocvvieieiiieneiesesiciae 46

3.8.1.4. Heat Balance EQUALION...........c.ccovrieieiicneie e 46

3.8.L5. Heat FIUX  .ooeiiceeeese e 47

3.8.1.6. Laju Alir Fluida .........ccooveiieiieiiccec e 47

3.8. Equation Of State 3 (EOS 3 ) ..eceiiiiiiieceiiee e 48
3.9.  Struktur Software PetrasSim ..........ccccooiveiiiieiieie e 49
3.9.1  Input File PetraSim ......c.ccoveiiiieiie i 49
3.9.1.1. Model SIMUulaSi.........ccooeeiiiiiiiee e 50

3.9.1.2. Global Properties .........ccccovrerineniinieieiese e 50



STUDI PEMODELAN NATURAL STATE RESERVOIR AREA SILERI,LAPANGAN PANAS BUMI DIENG
DENGAN SOFTWARE
PETRASIM

RHEZA AKBAR D, Dr.Eng. Khasani. S.T., M.Eng.

UNIVERSITAS ’ ) . ) . . . .
GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

3.9.1.3. MeShMaKEr oo 51

3.9.1.4. Data Material ........oooovveeeeii 52

3.9.1.5 Initial ConNAitON.......coeeeeeeeeeeeeeeeeee e 53

3.9.1.6 SOlUtion CONLIOl .....eveeeeeeeeeeeeeee e 55

3.9.2.  Output File Petrasim..........ccooeiiiiiiniiieieeee e 55

3.10. Natural State Modelling ..........ccooiiiiiiii 55
3.11. Potensi Reservoir Panas BUMI ........ooov v 57
3.11.1. Metode Volumetrik (Lump Parameter Model)........................ 59
3.11.2. Metode Distributed Parameter Model ..........ccooeevveeeeieeeinnne. 62

312, ANAlISA REQIESI...c.viviieiitiiii st 63
3.12.1.  Koefisien KOrelaSi......coceeeeeeeeee e, 64
3.12.2.  KoefiSien DetermMiNaSi........oeeeee oo 65

BAB IV METODE PENELITIAN ...oootiii ettt eeeeeeana e e e .66
4.1. Prosedur pengolahan data ... 66
4.2, Tempat PENElItian .........ccoviieiieiicic e 68
4.3, Data Penelitian ......eeeeeeeeeeee e 68
4.4, Software Penelitian ..o 68
BAB V HASIL DAN PEMBAHASAN ...t 71
5.1 Batuan Reservoir Panas BUMI........ooovvvvvii 71
5.1.1. Litologi Batuan Reservoir Panas bumi ..........cccccoeeeiiiineninennne, 71

5.2, Conceptual Model ..........ccoooviiiiiiiiie s 73
5.3, BIOCK & LAYET ..ottt 76
5.4.  Material INpUt SIMUIAST .....ccviiiiiiiiee e 78
5.5.  Input Initial Condition .........cccoieiiiiiieie e 78
5.6, SINK & SOUICE ..o 80



UNIVERSITAS

STUDI PEMODELAN NATURAL STATE RESERVOIR AREA SILERI,LAPANGAN PANAS BUMI DIENG
DENGAN SOFTWARE

PETRASIM

RHEZA AKBAR D, Dr.Eng. Khasani. S.T., M.Eng.

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

5.7. SOIULION CONIOL ..ot e 80
5.8.  Natural State Condition .........cccocveiiiiieiiiiie e 81
BAB VI KESIMPULAN DAN SARAN ....cocoiiiiitriet s 90
6.1, KESIMPUIAN ...oeoeiicece e 90
0.2, SAIAN ..o et ne e 90
DAFTAR PUSTAKA sttt bae e aaae e 91



