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Abstract

This paper presents the first installation of nozzle-bgsessive inflow control devices (ICD) for Apache Corpamatin
Australasia. This recent technology was simultanecysfyied in a production well and a water injection well, sexred as

a demonstration of its potential benefits in the developnfebtay oilfield.

Located offshore in the North-West shelf of Australia,gStield is a shallow and unconsolidated glauconitic sandstone
reservoir with a top and bottom sealing shale. The resemkesisure is low and it contains heavy and viscous oil of 182 8P
cP. This causes sand production, high water cut, wormhokdagewment and requirement for artificial lift, increaseimge
area and improve sweep efficiency.

In the early stage of field development a reservéiura was observed. A documented investigation indicated tha
the failure mode appeared to be wormhole-like fafluf® date, there have been several failures with similaracteristics
occurred in Stag field. Water injection post wormhole-liedufe has been reported very inefficient as the water passe
through to producer via the wormhole channel and does nopsavaeoil. Overall horizontal injection wells performaria
the field was poor with injection rates typically drappiquickly with constant injection pressure. Increasenjaction
pressure to bring the injection rate up is limited duthé low formation frac pressure. ICD technology wasght in effort to
mitigate these dynamic challenges. It has showed gmdts and further investigation is ongoing.

The paper describes the processes in delivering the-taade ICD system, i.e. completion modeling in theereoir
grid to simulation analysis of various scenario anusg®ities. Solution to tight product delivery time, theD@ompletion
installation and performance evaluation is also discussed.

Introduction

Stag field background and reservoir challenges
The Stag field, operated by Apache Energy, is a resenitiinathe M. Australis formation at 2230 ft TVD subsea. The
average reservoir pressure is currently around 415 psia edkhstrength (UCS) in the range of 0.12-1.03 MPa. Sihee t
commencing field production in 1998 major redevelopment had been undeogarisieve and enhance the field’s recolery
In July 2000 the Stag field reached its peak rates in exc&&0F0 BOPD.

Late that year a failure occurred in the reservoir betwa horizontal water injector and a horizontal prodwsmene
2130 ft apart. Both wells were completed with un-cementedpprforated liners. A comprehensive investigation by
McDiarmid et af led to a conclusion that the failure was caused by highsesén the reservoir compared to the formation
strength. The high stresses caused wormhole-like fapuopagating from the producer to the injector. This ati@rized by
large volumes of sand matrix and fine clay particles beimugluced where water breakthrough. Pulse tests and stk
indicated that a short circuit had occurred in the resebatiween the two wells, where it took 2 hours 50 minutesat@|t
from surface to surface. The wormhole dimension was eatmllto be greater than a 6 inch equivalent diameter. To date
there have been several failures in the field with simitharacteristics where biocide tracer confirmed thectdire
communication between several producers and injectors.
Water injection post wormhole-like failure is very ineféiot as the water passes through to producer via thenhabe
channel and doesn’t sweep any oil. Remedial attempt&g@itavbe expensive and ineffective due to the inabiligffectively
isolate the targeted formation interval through the un-cesdgmte-perforated liners.



