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4.2 

Although alternate e been t u  
deal with in the pre-production stage, models 
all share certain Since 
all production has been bulk 
i s  liquid This does of 
stcam existing above the entry in the field date 
the entry w a s  encountcrcd in 1-1 at 520 above 

level. This has and close to 
the boiling point curve shows a of the 
field and an indication of here a s t e m  cap could 
The formation (or expansion) u t a  cap exploitation is 
a tu Several feed have 
been encountered than below sea 
establishing the thickness used i i i  each ofthe models 

The high 
observed duriiig testing arc indications a well 
fractured system, and high this. 

a pressure 
gradient and field. 

indications 

The two system sealing 
are also all 
impact 
brine from 
wells 9-2 and 

Overall the to 
niodel described 1 
is a high 
saturated liquid but 

the regions 
of the rcscrvoir 

Conflned 

A- I 

Expanded 

Figure Expanded arid Models 

EMI- PERMEABLE 
BARRIERS 

1.0 SECOND PERIOD 1 

K m  
. 

Figure 5 and 
Per I 

represents of in for parameters 
rather than by iritcifcrcncc 'the mass 

in place for this is 7 

4.4 

The niodcl rigorous 
field limits insufficient mass 

reproduce of tlie 
Based the pressure during interference 
tests, models as larger but 

systcms that system 
compressibility could by a stcam 

in mine of expanded 
model was at for mass in place 
The calibration also provides an 
indication of where be added. 
useful field expansion 

UNOCAL to 
numerical simulation t o  of which 

be By the porosity to vary in 
the the reservoir across permeability 

the matching process place inass as match 
the best were consistently 
obtained when significant were placed in  the 
area of the across the permeability 

with data together with 
increasing temperaturc depth and geophysical 

(Figure 5) provide substantial extension of 
tu et 

Since of unknown 
temperature drilling. alternate 

between the 
the 

drilled area. the 
test responses of 
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PRESSURE DROP AT 3-1 

I I I I I I I 

Months after start up 

Figure Field Response to 

is more appropriate will be until 

Production Load 

. .  
wells are or field is Both 
of the expanded contain place 
than the confined 

Model  

To assess ovcr ttie a load of 330 
was to the confined both of 

up wells until the 
capacity of wells less a based 
on area for 
the rcscrvoir. a assumption 

Numerical modcl 
the o t rnakc  
model forms the largest 
production and to 

The expanded model fluids around the 
reservoir also for the the project, but 

more wells since cap to 
exploit. The expanded cooler fluids sustains 330 

fur years, but in the 
Life ifthe make up to 

5. FLELD 

Figure 6 shows the at well 3-1 by the 
confined and expanded and tlic actual of  the 
system induced by start tip The responses 
were based on 110 and 
rate. The early time of start response i s  

by and shut tns with 
start up activities. post i s  
between with of 
360 versus 34U expanded 560 

calibration has reduction in ttic 
cxpandcd pressure to production 

rates, bur of 

6. 

Regardless which of the alternate models i s  used field 
one feature t o  al l  models is 

o fa  stcam cap in the region ofthe illusrr-ated 
in the cross section in Figure 3 of steam cap 
is tu rhe drop? with the confined 
model providing the larger start up response has 
provided more confidence in the to  project prcssure 
trends, and exploitable steam cap formation Is expected to  be 
relatively slow. It is that the steam-bnne will 
be discreet because of the permeability. Most 
expansion production wells are in the area of expected 
steam cap Since predicting where feed will be 
enwuntered in wells difficult. plans are 
bascd on initially saturated 

simulation indicates the brine 
10,000 at expansion to 330 must be deep and 
towards the to minimize injection 
breakthrough Placing inject deeper than production is 
consistent with experience in other fields (Home, 1986) as 
as with numerical on this and 
1984). This strategy by of the 
post production tracer tracer well 

which brine 
from 11-1 and I perineability was 
cncountcrcd in 1 at 
level of I and 

are as decp as in bclow 

The tracer illustrated in Figurc 7 the 
undesired injection points are located above 
production feed zones even the lateral sepal-ation is on the 
order of 1000 which high 
permeability and of be 
convcrtcd to a production field 
330 areas arid 
production for rhe field to 
Calculations wells and I 1  new 
injection wells will be needed at start up by early 

11-1 TRACER RESPONSE 
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PRODUCTION 

INJECTION 

NEW LOCATION NORTH 
INJECTION 

0 

Figure 8 Awibengkok Expansion to 330 

7. 

The established the 
feasibility of tlic resource quantity and 
contributed of the project 
optimization of wrll design effort 
utilizes a continuously evolving niodcl based on reservoir 

optimize 
processes 

from wtdc, from 
the of 

The authors wish express 
managements of and for 
their to paper 
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