DAFTAR ISl

LEMBAR PENGESAHAN ...ttt I
PERNYATAAN KEASLIAN KARYA ILMIAH.......ccccoooiiiiiece e iii
HALAMAN PERSEMBAHAN .....cocoiiiiitciietee e iv
PRAIK AT A e e e e et a e e s atr e e e e e nnnreeas Y
RINGKASAN ... et e e et e e s e e e enreeeenes Vi
ABSTRACT ..ottt sttt ettt e neens vii
DY e Y = B 1 SO SP viii
DAFTAR GAMBAR ...ttt e e Xii
DAFTAR TABEL ...ttt Xiii
DAFTAR LAMPIRAN ..ottt sttt sne e Xiv
DAFTAR SINGKATAN DAN LAMBANG ......ccccoiiieiiiee e XV
BAB | PENDAHULUAN ...t 1
.1 Latar Belakang ........ccooveiieiicicceee e 1

1.2 MaKsud dan TUJUAN........cccveiueiieiieeie et 2

1.3 Batasan Masalah ... 2

[.4 MEtOAOIOGI ...t 2

I.5  Sistematika PenuliSan ... 5
BAB Il TINJAUAN LAPANGAN ..ottt 6
1.1 PT. Pertamina Asset 4 Zona 11 Field Cepu........cccoovvveiviinieennnne 6
1.2 Lokasi SUMUF RS-01.......ccciiiiiiieieiie e 7
1.3 Fisiografi Blok Tuban East Java............ccccceevviieieiiciiccc e, 8
I1.4  Stratigrafi Regional............ccccoovviieiiiic i, 9
[1.4.1 Formasi Ngimbang ........ccccooeviiiiiiiiie e 10

11.4.2  FOrmasi KUJUNQ ....oovoiiiiiiiiseeeeee s 10

11.4.3  FOrmasi TUDAN .......ccooeiiiiriiniceeeee s 11

11.4.4 FOrmasi NQrayong .......ccccovveiiueeieeiirieieesieesieesneesieesneessees 11

11.4.5 FOrmasi WOon0oCOI0 .......ccccovviieiieiiiieseeece e 12

[1.4.6 FOrmasi KaWengan ..........ccocevvreiineeieneie s 12

11.4.7 Formasi Lidahn ... 13

viii



1.5 Geologi StrUKLUT.........oiiiiee e 13
1.6 Petroleum SISTEM .......coviiiiiiiieeee e 14
11.6.1 Batuan Induk (Source ROCK).........cccerereiineiiniiiieieen 14

11.6.2 Reservoir Rock (Batuan ReServoir) ........cccoceevevireninennene 15

11.6.3 Perangkap (Trap) ....ccccoeeeerieiieiieie e 16

I A |V T [ SRS SUR SR 16

11.6.5 Batuan Penutup (Seal ROCK) ........ccoeviiiiiiiiiiiice 16

1.7 Konsep Play Hidrokarbon.............ccoooiiiiiiiiieen, 16
[1.8° Pta SITUKLUT ....cviiiiiiiicieiee e 17
BAB 11 TINJAUAN PUSTAKA ..ottt e 19
[I.1 Pengertian Plug & Abandonment............cocvvveeieninenenesesieenes 19
1.2 Dasar Hukum Pelaksanaan Plug and Abandonment Well ............... 19
I11.2.1 Undang-Undang Nomor 19 Tahun 1961 ............cccceeveneen. 19
111.2.2 Peraturan Pemerintah Nomor 17 Tahun 1974 ..................... 20
111.2.3 Peraturan Pemerintah Nomor 18 Tahun 1999 ..................... 20
[11.2.4 Peraturan Pemerintah Nomor 79 Tahun 2010 ..................... 21
I11.2.5 Peraturan Menteri Energi & Sumber Daya Mineral ........... 21

II1.3 Permasalahan di SUMUF..........ccooooiiiiiiieee e 23
ITE3.1 FISN oo st 23

II1.4 Regulasi Plug & Abandonment Well di Indonesia.............c...c.c....... 24
[11.4.1 SNI-13-6910-2002........cc0cciiiieriniiiieieiseriee e 24
111.4.2 NORSOK Standard D-010.........cccceeierierieriernieieeie e 26

1.5 Metode Plug & Abandonment Well ..., 32
1.6 Klasifikasi Semen Standar APL...........cccooiiiiienenene e 33
1.7 Jenis-Jenis Aditif Pemboran ...........ccccocoviviiinniiinie s 34
[I.8 Metode Penyemenan PlUg ........ccccoeieririniniieieiee e 36
111.8.1 Balanced Plug Method ............cccooiiiiiiiiiiiee 36
111.8.2 Dump Bailer Method ...........ccccoiveviiiiieee e, 37
111.8.3 Two-Plug Method .........c.ccoveiiiiiiiie e 38

1.9 Prosedur Perencanaan Pekerjaan Plug and Abandonment Well ...... 39
[11.9.1 PerSIAPAN......cciiieiiieieie et 39
111.9.2 PelakSanaan ...........ccooeveiiieniiisieieiese e 39



II1.10 Perhitungan Perencanaan Work Program Cementing & Budgeting 40
111.10.1Perhitungan Work Program P&A...........cccccoeviiiiieiieeninn, 40
111.10.2Perhitungan Budgeting pada Plug and Abandonment Well 41

BAB IV PERHITUNGAN PERENCANAAN CEMENTING PLUG &
PERMANENT ABANDONMENT METODE BALANCED PLUG CEMENTING

PADA SUMUR “RS-01"LAPANGAN “EN"...coiiiiiiiiiiieiiiiine i 42
IV.1 Profil SUMUE ... 42
IV.2 Perencanaan Pekerjaan Plug & Abandonment pada Sumur RS-01. 44

1V.2.1 Data LOKAST SUMUF ......c.cciiiiiiiiniieieiene e 44
IV.2.2 Data Komplesi SUmUr RS-01 .........ccccoovviiiiiiieiiiccie e 44
1V.2.3 Data BHA fish di Sumur RS-01 .........cccooiiiiiieicecee, 45
IV.3 Work Program Plug and Abandonment pada Sumur RS-01 ........... 46
IV.3.1 Perencanaan P&A Sumur RS-01.........cccccoveiiiiiiiiiiiiee 46
1V.3.2 Perhitungan Volume Cement SIUrry........cccooevveviiniienee, 48
IV.3.3 Additive semen yang digunakan ............cccceoeereninienininnene 52
IV.3.4 Perhitungan Komposisi Additive Cement............cccccevvvenene. 52
IV.3.5 Perhitungan Volume Completion Fluid..............c..cceeveeniee. 54
IV.3.6 Perhitungan Komposisi Completion Fluid .......................... 55
IV.3.7 Perhitungan HOrse POWET .........cccceveiiieniicnesiseeeeeens 56
IV.4 Budgeting pada Perencanaan P&A Sumur RS-01 ..........ccccoevveennene, 56
IV.4.1 Perhitungan Biaya Sak SEMEN ..........ccccceevvvviiivevecie e, 58
IV.4.1.1 Perhitungan Biaya Sak Semen..........cccccoeeevvenrnne. 58

IV.4.2 Perhitungan Biaya Aditif SEMen .........cccccevviinininiiienn 58
IV.4.2.1 Perhitungan Biaya Aditif Semen.............cccccocveeee. 58

IV.4.3 Perhitungan Biaya untuk SPacer ............ccccoccevvevieeieeireennnnn, 58
IV.4.4 Perhitungan Biaya Completion Fluid ............ccocooviiiinnnn. 58
IV.4.5 Perhitungan Biaya SEwa Rig ........ccocevvreiiniiiniiinieien 60
IV.4.5.1 Perhitungan Biaya Sewa Rig Untuk P&A ............. 60

IV.4.6 Perhitungan Estimasi Biaya Plug &Abandonment ............. 60
IV.4.6.1 Estimasi Biaya Plug &Abandonment Sumur RS-01 60

IV.4.7 Summary Work Program Pada Plug & Abandonment ....... 61
IV.4.7.1 Work Program Cement Plug .........ccccoevvevvervenenne. 61



BAB V PEMBAHASAN ... 63

BAB VI KESIMPULAN ...t 66
DAFTAR RUJUKAN ... 67
LAMPIRAN ...ttt 67

Xi



