CHAPTER III
TECHNICAL CONSIDERATION

For a certain hydrocarbon reservoir, only single ultimate recovery of

hydrocarbon produced from that partig ’
process is obtained. This is bee: ‘;; -‘_r S#TvCrcan be produced only one time.

reservoir under a certain production

Therefore, ultimate recov/'_ ietermined only when the reservoir ceases
to economically produce petf®le #0€ figure obiamed during the producing period

of the reservoir is an eg timated value compared with
actual value depends os
Several approachf timate recovery. Most of
those approaches require that/fe ,f and | pe rties as well as reservoir
behavior be determined. A.lthu ;yr 0t -of, rameters and variables are available,

T-i‘t*

a number of assumpt ;‘1":_—_—“—— 5C-app esinﬂrder to justify the

conditions used to mlecﬂhe approp

Currently, four differént a maches tlmau:lg ultimate

recovery. Thes JFJ gj&s c ﬂnfjf pmcal mrr t:un, the application of
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numerical feservoir simulation study. Selection each of these methods depends on
several factors, for example, the amount of information available and reliability of the
information obtained. One of the most important factors is the attitude to these four

approaches of the person who performs an estimation.
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Notice that the four approaches require subsurface information in combination
with information obtained at the surface. It is agreed that uncertainty of subsurface
information is high in comparison with the information obtained at the surface.
Furthermore, additional expenditure is required in order to obtain subsurface
information. Not only additional cost, extra time is also needed in order to interpret

and verify subsurface information. In addition, if the condition of the well does not

allow subsurface operation, such'as )e pressure survey, to be
performed, chance to obtain.subsiiface il rﬂﬁﬂmes drastically low.

Out of the four appiefthes mcalrwervmrs:mﬂ&hun
study is the only approael'that cd altimate recovery in a what-if
manner. The other threéappfo; ' . | sgovery which can be obtained
er certain production scheme.

engineers. At pres&nt, it has b hough not as conventional tools. As

mentioned earlier, hagdver numerical OiF s ; dy requires subsurface
s A
information. Therefurﬂh rest gﬁ:r simulation study are

highly dependent on the g@iality of the information available.
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which can'be read at the surface. Because the concept of process control can be
applied to any production system, it is highly possible that the process control concept
could be applied to the petroleum production process as well.

However, the petroleum production process has one unique behavior. It has a

limited resource. The limited resource includes both volume of fluid initially in place
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and energy to drive the fluid. The limitation of resource probably makes the petroleum
production process different from other production processes which have unlimited
inputs.

As constraints of petroleum production process were realized, other
mathematical approaches for which have been used in engineering field were searched.

A concept of derivative plot which has b idely used in engineering fields is

considered possibly applicable for this purposs ill be applied to surface

swing tubing head pressure.
The major tool foge¥es o -\""‘I cralblack oil reservoir simulator.

It will be used to generat€ d used for the investigations

of the effects of various'§ h the investigations on

> on the ultimate recovery of oil

produced from a close reservg _=- sfion g _ ive mechanism under natural

depletion. In aﬂdmon, time to ;.f"'s-é,{*'j mat overy of each case will be
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investigated. The in ; 1oy with De iad ""“’“""";—-; is type of investigations

nhsﬂed This is because the

effects of mulupﬁﬁ :ﬁ ?ﬂ: timate recovery are
excluded. As thegg is verti muln]ﬁﬂn nnmena in tu mg, the effect of fluid
ooy QRGN

mvestlgaﬂ(ms made at the sand face will, therefore, results in the volume of oil which

un]lensurethatacapam of reservoir can be'solc

can be produced from the reservoir under a certain production scheme.
The investigations will then be extended to cover the effect of various

parameters, including heterogeneity of reservoir and PVT properties, on the
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relationship between maximum allowable oil rate and ultimate oil recovery. Hence, the
investigations are also made at the sand face.

As the conclusions at the sand face are obtained, further investigations will
cover the cases where tubing is included in the model. Detailed investigations will be
made to surface information, i.e., oil production rate, producing gas oil ratio, and

25 the actual production system which

flowing tubing head pressure. This '«.

r studyifie pe : ose, however, subsurface
- - j 1
information will probably b€ Uscd-as additionaliaformation required for explaining

surface information is obtai e
some phenomena that ught gt nation obtained are plotted
versus time. The inve zly'to the conclusions of the
effects of maximum allé recovery and on time to reach
ultimate recovery.
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