DAFTAR ISI

Halaman

LEMBAR PENGESAHAN ...t ii
PERNYATAAN KEASLIAN KARYAILMIAH ..., iv
HALAMAN PERSEMBAHAN ..ottt v
PRAKATA Lottt b ettt se et st ebe et st eneene e iv
g F N L S N N N SRS vii
ABST RA CT e viii
DAFTAR ISI oot iX
DAFTAR GAMBAR ..ottt o X
DAFTAR TABEL ..ottt Xiii
DAFTAR LAMPIRAN ...ttt nnana e e Xiv
DAFTAR SINGKATAN DAN LAMBANG .......cccoviiieiicese e XV
BAB 1.  PENDAHULUAN ...ttt 1
[.1. Latar Belakang .........cccccoovieiieiiiiecie e 1

1.2. Maksud dan TUJUAN ......c.ccooviiiiiiiieee e 3

1.3. Batasan Masalah ..o 4

1.4, MetodolOogi ....occvveiieeiiece e 4

1.5. Sistematika PenuUlISaN ..........cccooeieriieiiiesceeee e 5

BAB Il.  TINJAUAN LAPANGAN .....cccotiiieietreieese e 7
I1.1. Letak Geografis Cekungan Sumatra Selatan..............ccocceevenneen. 7

I1.2. Stratigrafi Regional Cekungan Sumatra Selatan ......................... 8

[1.3. Petroleum SyStem .........cccocviieiieieiiccee e 12

I1.4. Tinjauan Geografis Sumur “AD-18".......cccccvviiiiiiiniiiie e 13

BAB IIl. DASAR TEORI ..ot 14
1.1, Konsep Well INtEgIity .....ccooviiiiiiiieeec e 16

T2, WEHT BAITIEY ..o 18

1.3, Cement BONA LOG......ccveiuiiieiieeiesiese e 20

[11.4. Variable Density LOQ ......cccovrireiiiieieiese e 24

L5, Analisa CBL-VDL ..o e 26



DAFTAR ISI

(Lanjutan)
Halaman
I11.5.1. Analisa Kualitatif...........cccoovviiiiiinenseeee, 27
111.5.2. Analisa Kuantitatif.............cccooovieiiiinienese e 31
1.6, NOISE TOOIS ...t 34
I11.7. Jenis Problem Produksi Air Berlebih...........ccccooovviniiiinien. 38
I11.7.1. Multilayer Channeling..........cccoocveveiiienieie e 38
111.7.2. Borehole Channeling ...........ccccoovvvviiininiinincess 39
H1.7.3. Water CONNING .....cooveiviiiiieieeee e 40
BAB V. ANALISA WELL INTEGRITY DAN MITIGATION PLAN
TERHADAP KINERJA PRODUKSI .....oovoiiiiieesesese e, 42
IV.1. Penentuan Skenario Resiko Umum ..........cccccoovvvviivinnnenne 42
IV.2. Pendefisian Klasifikasi SUMUI ..........cccccooiiiiiinieiiie e 44
IV.3. Penentuan Mitigation Plan.............ccccooveviiiiiiiii i, 45
IV.3.1. Persiapan Data dan Pemilihan Sampel Sumur.......... 45
1V.3.2. Penilaian ReSIKO SUMUF .........cccevvereviieieee e 45
IV.4. Analisa Well Intergity berdaasrkan CBL-VDL ..................... 48
IV.4.1. Analisa Kualitatif.............cccooriiniiin e 49
IV.4.2. Analisa Kuantitatif ...........c.cocoioiiiiiiniieicen, 51
IV.5. Analisa Well Integrity berdasarkan Noise Logging .............. 55
IV.6. Analisa Kinerja Produksi sebelum Shut-in.............ccccoovvnnns 57
IV.7. Program Optimasi produksi dengan Remedial Cementing..... 58
IV.7.1. Prosedur Pekerjaan Squeeze Cementing ................... 59
IV.7.2. Data Pekerjaan Squeeze Cementing ...........cccccvevvennen, 59
IV.8. Perbandingan Kinerja Produksi Sumur...........cccccoeveieiiennnn 64
BAB V. PEMBAHASAN .ttt 68
BAB VI. KESIMPULAN DAN SARAN ..ot 76
DAFTAR RUJUKAN ..ottt 77
LAMPIRAN ettt sttt sttt enes 79



Gambar 1.1,

Gambar I1.1.
Gambar I1.2.
Gambar 11.3.
Gambar I11.1.
Gambar I11.1.
Gambar I11.2.
Gambar I11.3.
Gambar I11.4.
Gambar I11.5.
Gambar 111.6.
Gambar I11.7.
Gambar 111.8.
Gambar I11.9.

Gambar 111.10.
Gambar I11.11.
Gambar 111.12.
Gambar 111.13.

Gambar 111.14.
Gambar 111.15.
Gambar 111.16.

Gambar IV.1.
Gambar IV.2.
Gambar IV.3.
Gambar IV.4.

DAFTAR GAMBAR

Halaman
Flowchart Penelitian...........ccocoveveiieneiie e 5
Struktur Regional Cekungan Sumatera Selatan.............cc.ccccceene.. 7
Stratigrafi Cekungan Sumatera Selatan ............cccccocevvvevieiineenen. 12
Lokasi Sumur “AD-18".........ciiiiiiii i 13
Siklus Hidup Sumur Menurut 1SO ........ccccoovviiiiiiienecesee, 17
Skema Peralatan CBL-VDL.........ccccceviiiieivie e 17
Primary dan Secondary Well Barrier di Tahap Produksi............ 19
Perbedaan Komponen Receiver Signal ............cccccoveviiiiiiiiiiennne, 21
Gambaran TranSite TIME ......c.ccueirrerereresereeee e 23
Prinsip Kerja dari VDL ..o 24
Contoh Hasil Pengukuran CBL-VDL .........ccccceeiivieiiieciicci, 26
Interpretasi Free pipe CBL-VDL ........cocoiiiiiieiiiiiiiciec e 27
Interpretasi Well bonded CBL-VDL........c.cccccooviiviievecienee, 28
Interpretasi Bad to Formation CBL-VDL.........ccccooceiiieninennnnn. 29
Interpretasi microannulus CBL-VDL .........cccccooviiiiniiiniin, 30
CBL Interpretation Chart............cccooviiiiiiie e 33
Shut-in injection Well..........coveviieii i 35

Noise Log format with a 20-B/D water flow behind pipe into a gas

zone depleted DY 250 PSI ..cuvevereeriirininieee e 36
Multilayer Channeling ........ccoceeiiieiieninesee e 38
Borehole Channeling.........ccoovveiiiie i 39
Perkembang Cone Dalam Reservoir Minyak dengan Meknisme
PeNAOrONG AT ... 40
llustrasi Skenario Resiko (Umum)........ccccovvieieneiinciinineees 44
Z0na ANalisa CBL-VDL ...t 50
Analisa Kuantitatif CBL Interpretation Chart................cccceene. 52
ALFA-TEMP data pada (kedalaman 1280-1660 M) .................... 56

Xi



Gambar 1V.5.

Gambar IV.6.
Gambar IV.7.

Gambar 1V.8.

Gambar IV.9.

DAFTAR GAMBAR
(Lanjutan)

Halaman

Well Production Performance Sumur AD-18 Sebelum Shut — In &

REPEITO ... s 58
Well Diagram Squeeze Cementing Sumur “AD-18".........cc.co..... 62
Well Production Performance Sumur “AD-18” Sebelum dan
Setelah Remedial Cementing.........cccocvveririniiieiene e 65
Well Production Performance Sumur “AD-18” setelah Remedial
CEMENTING .ottt 66
Well Production Performance Sumur “AD-20"..........ccccvvvrnnnnns 67

xii



Tabel 1V-1.
Tabel 1V-2.

Tabel IV-3.
Tabel 1V-4.
Tabel 1V-5.

DAFTAR TABEL

Halaman

Penentuan SKenario UMUM .........eeeeeeeee e e 42

Pendefinisian Klasifikasi Sumur Berdasarkan Kondisi Well Integrity

.......................................................................................................... 45
Mitigation Strategy/SolUtion.............ccccovvevieii i 47
Analisa Kuantitatif Cement Bond Log (Bffore Squeeze)................... 54
Perbandingan selisih Kinerja Produksi Sumur “AD-18” vs “AD- 20”
.......................................................................................................... 54

Xiii



DAFTAR LAMPIRAN

Halaman
Lampiran AWell TESE DALA ........ccvrieiiieieiiesie e 80
Lampiran B CBL - USIT ..o 83
Lampiran C NOISE LOGGING ...vveivieiieiieeiiie sttt 87
Lampisan D Proposal Actual Squeeze Cementing ........c.cccceveveveeveevesiieseeree s 88

Xiv



DAFTAR SINGKATAN DAN LAMBANG

SINGKATAN Halaman
CBL Cement Bond Log 1
VDL Variable Density Log 1
CCA Casing to Casing Annulus 1
wC Water Cut 2
HPHT Higth Pressure Hight Temperature 15
CCL Casing Collar Locator 17
mV Milli Volt 19
PSI Pound Force per Square Inch 26
oD Outside Diameter 28
TAF Talang Akar Formasi 38
TOL Top Of Liner 39
WIMS Well Integrated Monitoring System 40
NPT Non Produktif 48
FPR Flowline Performance Relationship 31
LWD Logging While Drilling 43
BOPD Barrel Oil Per Day 53
SCF Standar Cubic Feet 53
BHST Bottom Hole Static Temperature 56
BHSP Bottom Hole Static Pressure 56
DP Drill Pipe 56
TOC Top of Cement 56
BOC Bottom of Cement 56
POOH Pulling Out of Hole 56
EO Maximum Fluid Rate 56

XV



