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ABSTRAK

OPTIMASI PRODUKSI MENGGUNAKAN METODE PARTIAL
RECYCLE LINE UNTUK MENGURANGI PENGGUNAAN VARIABLE
SPEED DRIVE (VSD) DAN REDESAIN ELECTRIC SUBMERSIBLE PUMP
(ESP) DI SUMUR GSR-11 LAPANGAN Y
Oleh: Grace Sonya Rosalie Sesa
Pembimbing: Aries Prasetyo, S.T., M.T. & M.Shindu Arya, S.T.

Sumur GSR-11 lapangan Y merupakan salah satu lapangan yang terletak di
Provinsi Riau. Terdapat 2 formasi yang produktif pada lapangan Y yaitu Formasi
Telisa dan Formasi Bekasap. Adapun formasi yang menjadi pembahasan dalam
penelitian ini ialah Formasi Telisa. Dimana, sejak pertama kali formasi Telisa
dilakukan uji coba produksi, Formasi ini sudah tidak tergolong sebagai natural flow
sehingga digunakan artificial lift agar mengalirkan hidrokarbon menuju
permukaan. Pada Sumur GSR-11 sudah dilaksakan penggunaan artificial lift
menggunakan pompa ESP yang merupakan “the smallest pump” yang tersedia di
lapangan Y yaitu tipe CENTURION P3 / 214 STG / 50 HP + AGH agar dapat
memperoleh laju alir yang diinginkan. Hasil rate design pump CENTURION P3
diperoleh sebesar 400 sampai 600 BFPD sedangkan untuk formasi Telisa hanya
dapat menghasilkan rate < 300 BFPD sehingga diketahui bahwa setelah digunakan
pompa CENTURION P3 terjadi over design yang menyebabkan reservoir tidak
dapat memenuhi kebutuhan fluida nya. Kemudian digunakan Variabel Speed Drive
(VSD) agar rate design diperoleh sebelumnya (400 — 600 BFPD) dapat menjadi <
300 BFPD. Dalam pengaplikasian VVSD terdapat beberapa isu pada sumur sehingga
mengakitbakan VSD mengalami shortage. Oleh karena pada penelitian ini
digunakan metode Partial Recycle Line sebagai solusi alternatif terhadap
permasalahan pada Sumur GSR-11. Metode Partial Recycle Line merupakan
penginjeksian kembali sebagian fluida yang terproduksi dari reservoir untuk
mendorong sisa-sisa hidrokarbon yang masih tertinggal di reservoir sedangkan
fluida yang tidak diinjeksi kembali akan dialirkan ke production separator,
tentunya dalam penginjeksian kembali harus mempertimbangkan fluid level pada
pompa ESP. Berdasarkan penggunaan metode Partial Recycle Line diperoleh besar
nilai desain rate 214 BFPD dan 150.4 BOPD. Selain dari penggunaan metode
Partial Recycle Line, dapat juga dilakukan redesign pompa ESP (downsizing) yaitu
menggunakan pompa Cosco 400 series jika dirasa pengaplikasiaan dari metode
Partial Recycle Line dianggap tidak memungkinkan. Diperoleh nilai laju alir
optimum 100 BFPD dan 70 BOPD sebagai hasil redesign pompa ESP (downsizing)
menggunakan pompa Cosco 400 series. Berdasarkan hasil kedua solusi diatas
diketahui bahwa design rate yang diperoleh sudah sesuai dengan rate dari Sumur
GSR-11 (<300 BFPD).

Kata Kunci: Electric Submersible Pump, Partial Recycle Line, dan redesign pompa
ESP (downsizing).
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ABSTRACT

PRODUCTION OPTIMIZATION USING PARTIAL RECYCLE LINE
METHOD TO REDUCE THE USE OF VARIABLE SPEED DRIVE (VSD)
AND REDESIGN ELECTRIC SUBMERSIBLE PUMP (ESP) IN GSR-11
Y FIELD
By: Grace Sonya Rosalie Sesa
Advisor: Aries Prasetyo, S.T., M.T. & M.Shindu Arya, S.T.

The GSR-11 well inthe Y field is one of the fields located in Riau Province, Central
Sumatra. There are 2 productive formations in the Y field, namely the Telisa
Formation and the Bekasap Formation. The formation that is discussed in this study
is the Telisa formation. Where, since the first production trial of the Ttelisa
formation was carried out, this formation is no longer classified as a natural flow
so an artificial lift is used to flow the hydrocarbons towards the surface. In the GSR-
11 Well, the use of an artificial lift has been implemented using an ESP pump which
is "the smallest pump" available in the field, namely the CENTURION P3 / 214
STG /50 HP + AGH type in order to obtain the desired flow rate. The design rate
for the CENTURION P3 pump was obtained at 400 to 600 BFPD. In comparison,
the Telisa formation could only produce a rate < 300 BFPD so it was known that
after using the CENTURION P3 pump an overdesign occurred which caused the
reservoir to be unable to meet its fluid requirements. Then Variable Speed Drive
(VSD) is used so that the previously obtained design rate (400 — 600 BFPD) can be
< 300 BFPD. In the application of VSD, there are several issues in the Field
resulting in a shortage of VSD. Because in this study the Partial Recycle Line
method was used as an alternative solution to the problems at the GSR-11 Well.
The Partial Recycle Line method is a partial re-injection of the fluid produced from
the reservoir to push out the remaining hydrocarbons that are still left in the
reservoir while the fluid that is not reinjected will flow into the production
separator, of course in reinjecting it must consider the fluid level at the ESP pump.
Based on the use of the Partial Recycle Line method, the design rate is 214 BFPD
and 150.4 BOPD. Apart from using the Partial Recycle Line method, it is also
possible to redesign the ESP pump (downsizing), namely using the Cosco 400 series
pump if it is felt that the application of the Partial Recycle Line method is deemed
impossible. The design rate values of 100 BFPD and 70 BOPD were obtained as a
result of the ESP pump redesign (downsizing) using the Cosco 400 series pump.
Based on the results of the two solutions above, it is known that the design rate
obtained is in accordance with the rate from the GSR-11 Well (<300 BFPD).

Keywords: Electric Submersible Pump, Partial Recycle Line, dan redesign pompa
ESP (downsizing).
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DARTAR ISTILAH

API = American Petroleum Institute

Bbl = Barrel

BPD = Barrel per Day

BFPD = Barrel Fluid per Day

BOPD = Barrel Oil per Day

C = Konstanta yang digunakan pada pembuatan pipa

D = Kedalaman Pompa (Ft)

DFL = Dynamic Fluid Level (Ft)

SFL = Static Fluid Level, ft

F = Friction factor

Gf = Gradien Fluida

GOR = Gas Oil Ratio, SCF/STB

GLR = Gas Liquid Ratio, SCF/STB

h = Head per Stage, ft/stage

HD = Vertical Lift, ft

HF = Friction Loss, ft

HP = Horse Power, HP

HT = Tubing Head, ft

ID = Inside Diameter, inch

IPR = Inflow Performance Relationship

MD = Measure Depth, ft

OD = Outside Diameter, ft

Pb = Bubble-point Pressure, psi

Pl = Productivity Index, BPD/Psi
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PIP = Pump Intake Pressure, psi

Pr = Tekanan Reservoir, psi
PSD = Pump Setting Depth, ft
Psi = Pound Per Square Inch
Pt = Tubing Pressure, psi
Pwf = Tekanan alir dasar sumur, psi
Pwh = Tekanan wellhead, psi
Q = Laju aliran fluida,STB/day
Qg = Laju Produksi Gas, SCF/day
Qmax = Laju Produksi Maksimum, STB/day
Qo = Laju Produksi Minyak, STB/day
Qw = Laju Produksi Air, STB/day
Rs = Kelarutan Gas dalam Minyak, SCF/BBL
SG = Specific Gravity
SGf = Specific Gravity Fluid
SGg = Specific Gravity Gas
SGo = Specific Gravity Oil
SGw = Specific Gravity Water
TDH = Total Dynamic Head, ft
TVD = True Vertical Depth, ft
wC = Water Cut
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