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Pertamina EP Operation Area
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Historical Production
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Challenged in Mature Fields

A Decliningoil production and reservoipressure

A HighLiquid Productio®, Surface Facility Capacity & reliability,
more injectionwells

A Needmore artificial liftA need more powercapacity

A Scaleup problemstarts from wellbore into Gathering Statién
Stimulation, scalenhibitor

A More sand problem occured, more well interventiantivities

A Needmore chemicals for liquid processiAg demulsifier, scale
Inhibitor, corrossionnhibitor

. 3
www.pertamina-ep.com



Managing Mature Fields &7 PERTAMINA £

Mature Field :

More Liquid Production Less Oil Production , _
n High Operation Cost
(Water Cut > 90%) (Declining)
Need More :
Surface Facility Capacity Chemicals needed for liquid
(Tanks, Power, Pumps, Injection Wells processing (demulsifier, scale &
Separation System etc) corrosion inhibitor)

Managing Strategy to Increase Production

: . - Workover and Waterflood & Surface Facili
Infill Drilling i Diling Well Intervention EOR Reliability v
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Managing Mature Fields

1. INFILL DRILLING

- Hydrocarbon recovergpcceleration.

- New opportunity by looking at low resistivity and thi
layer reservoirs

- Grid base approach for deltaic environment

- Application of advancedlrilling techniques : UBD,
Horizontal Drilling

183 Active structures:

- Most of it has been produced before 1970
- RF Current @6

-Np/EUR > 70%
ARE MANAGED THROUGH

- New layers found from drilling activities, new well Ig
data, GGRP studies

- New opportunity by looking at low resistivity layer,
thin layer reservoirs, tight reservoirs

- Fracturing& well stimulation.
3. WORKOVER / WELL INTERVENTION
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2. OUTSTEP DRILLI

| - New opportunity to increase production and reser
replacement ratio

- New seismi@and well dataacquisition.
- GGRP Studieq

- Secondary Recovery /Waterflood : Siesl Pilot & full
scale waterflood at selected field

- Tertiary Recovery : Laboratorium Sies] GGRP Stud
Field Trial and Pilot at selected field

4. EORIESECONDARY'AND TERTIARY/REC




Success Story :Sangasanga & PERTAMINA EP

History of Sangasanga Block

Reactivation of Suspended Wells
V Only 10% from 3100 drilled wells are active wells,
either as producers or injectors.

V In period 20091 2012, 209 wells were reactivated with
34% success ratio.

Results :

V Maintain and also increase
production (sustainable) 101-138%

Lifting Optimization
V Lifting optimization through re -sizing SRP fromcapacity . o .
of 200-400 Bfpd into 800-1000 Bfpd. V- Iniill & step out drilling give
additional reserves as much as11.1

V Lifting optimization contributes the most production MMBO
gain compares to other well intervention activities.

Development Drilling Sustainable Production

V Dirilling program is made based on recoverable reservesand available
space and phase implementation.

V Subsurfaceat East Kalimantanarea is commonly deltaic reservoir
that has both opportunities & risks with 70% success ratio
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