CHAPTER X

CONCLUSION

This work is intended to investigate the possibility of using surface information

to control production of the solution gas dgiye reservoir under the natural depletion

process in order to gain optimumultimate « A commercial black oil
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numerical reservoir simulatorwaswused fo enwor the study. Empirical
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correlations which are ac
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It is found that ultimate oil fecover; fie atural depletion process of a

solution gas drive rese ;‘— ottt Lt XU alio T lﬂ: oil production or

H@war different fluid set
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maximum a.ll%v.rah!e oil production rates will result in different time of reaching the

plateau rate. This is true g' any se

abandonment when the maximum allowable oil production rates are lower than a
certain value. The average reservoir pressure at abandonment of the cases with high
maximum allowable oil rates are approximately equal, provided that the maximum

allowable oil rates are higher than a certain value.
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Extensive investigation was made for heterogeneous reservoirs represented by
a numerical reservoir model having normal distribution porosity and log normal
distribution permeability. The results revealed that heterogeneity have insignificant
effect on the relationship between maximum allowable oil rate and ultimate oil

recovery. However, it affects ultimate oil recovery and times of obtaining equal oil

recovery.
For the conclusions abové he 1n estigationt sere made at sand face in order
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to exclude the effect of changesveens ngir ﬂ%mnce the actual effects of the
reservoir system can be inye / . \\\ findings about the
influences of the reservou 11-1/ / ; Q . Operations, a tubing lift

table was included in thefnodél, u ing

application included in the'sagie package of ‘\q\ S

s generated from another

mulator. It was also found
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from this latter investigation n allowable oil production on

ultimate recovery was negligible. i #"‘ ditic 0,3 pitation of mininmm flowing
tubing head pressure ¢ 5 ot effect vitimate ofi recovery froi J atural depletion

process. It had affected Ermw : rious time poim.%mugh. At any time point,

oil recovery from ggmﬂ i} ‘g! W%Wﬁﬁeﬂ lysher maximum

allowable oil rate d that the ma:nnmm all-::-wable oil rates used
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natural depletmn process of each case is approximately equal, the case with lower
maximum allowable oil rate would have to produce for lcmgqr time.

For a reservoir having a well producing under a certain limitation, for instance,
minimum economic rate or minimum flowing tubing head pressure, a maximum

allowable oil production rate equal to or greater than a certain value results in similar
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oil recovery fraction curves. In addition, certain conventional plots of other
information, for instance, GOR or part of oil production rate plot, are also similar.
This leaded to the consideration of a threshold rate which resulted in identical
production behavior. Hence, an identifier which might be used for adjusting
production rate in order to gain better oil recovery as a function of time was searched.

were made for investigation.

Additional plots of surface informati
|

Additional plots included plots of' ction rate, GOR, and flowing

Among these deri s {4 ploto SR derivative of flowing
tubing head pressure sho 1 trepd ot of order derivative of GOR and
oil production rate were ne ‘ '.\ shape of derivative of GOR
obtained from each case had aln atit occurred at different time for
each case. Plots of second derwa E'/Jég’_— §tmation, e.. oil rate and GOR, did
not have unique shape *s well, Therefore, these plots were v Wuseful for identification

| Plot of the first ordm‘amauve of fl e sure was used as an
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negative. T curve tended to approach zero as the well was producing. The cases
with high maximum allowable oil rates had the curves which approached zero within
short time period. In contrast, the derivative of the cases with lower maximum

allowable oil rates approached zero within much longer producing time. The unique
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shape of the derivative of flowing tubing head pressure for the threshold maximum
allowable oil or plateau rate has been identified.

The second order derivative of flowing tubing head pressure did not show any
unique characteristics. Therefore, it was considered that the second order derivative of
flowing tubing head pressure plotted against producing time could not be used for

identification purpose.

The results from this study ¢ nt e sl G specify optimum plateau rate after
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