CHAPTER I1

LITERATURE REVIEWS

There have been several figures proposed for recovery factor of a specific type

of reservoir. Cosse' stated that recove tor of oil reservoir with dissolved gas

drive mechanism is approximat n properties of the fluids, the

thermodynamic conditions;h shysica Q“and the variations due to the
architecture and the hetergg ‘/// ‘\\\

also mentioned that the

recovery factor of the pg e production rate.

In addition to the®propt etor of reservoirs, the studies

of the effect of productiof XY of several reservoir types had
been published.* Those stugies ﬂ; T ) rech oir simulators with several
assumptions. However, d been made. There were two
major conclusions ab y:"_—_—“—"'—'"_‘_” on rate and ultimate oil

slision % that oil production rate

affected the ultimate oil re and L?W gj:;i ﬁ %ﬂt ultimate oil
recovery was nnﬂi r te
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recovery whs the study of Heuer ef al.”. They developed a mathematical model for

recovery made from tho

studying behavior of a solution gas drive. Two-phase, unsteady-state equations were
used in the model. The effects of capillary pressure and gravitational force were
neglected. The study comprised two models having drainage areas of 40 and 80 acres

respectively. The effect of producing rate was studied by setting initial maximum flow
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rate conditions of 100 and 200 STB/D. The limitation was only set to the sand face
pressure of 100 psi. They concluded that cutting the allowable rate in half increased
the length of time to reach an economic limit but it did not increase recovery.
However, they did not investigate on the effect of fluid properties on recovery.

Morse et al.” mentioned that Culter had published a study of field data in 1924

with the conclusion that higher oil produgtion rate yielded higher ultimate oil recovery.

investigate the quantitati timate recovery of oil

from a solution gas dri dy was the two
dimensional numerical 1ction rate being varied in six
steps from 0.1 to 50 STB/D. | - Binves gated the difference in oil

saturation as a function of heig h bowe bo P nducing zone. It was found that

lowering pruducmn ff!""““‘i  ETCaIET Y

aiiativi of Uil satl i hﬂn between top and

bottom cells. The very Iﬂ' 0 #Hop o th@-mdel provided a bypassing

channel so gas cou d esc ﬁl i’ g_]v?] e:mlt of vertical
segregation of oi un g deplétion. They mnclu ed that ulttmate oil recovery

by soluﬁﬁgwm]ﬂ dﬁlm W Wmﬂ iﬂamduc&on

rates, i.e,, l%gher production rates resulted in higher oil recoveries,

Sawage et al.” presented the results of their study concerning ultimate recovery
and production rate of selected reservoirs having initial gas cap and aquifer support.
The numerical reservoir models were created for the selected reservoirs. Each

reservoir model was allowed to produce under natural depletion process at a constant



oil production rate until it declined to a specified economic limit. In addition,
limitations of gas oil ratio and water oil ratio as well as minimum bottom hole pressure
were set. The conclusion was that ultimate recovery increased with decreasing
reservoir production rate. In addition, they proposed that the concept of MER
(Maximum Efficient Rate) should be considered when determining the maximum

sustainable rate. MER referred to the maximum sustainable daily oil and gas

withdrawal rate from a reservoi _ ﬂ economic development of that
From the afore atuire, the relationship between oil production

s
rate and ultimate oil recoyéfy ifig een consistently eoncluded. This is probably

due to diﬂ“erencesinhi i€ cofdifighs sp f" or each'study. It would, therefore, be
useful if a thorough studyfabg
ultimate oil recovery has bée
Petroleum production in'  - e zed numerical reservoir simulation as a
conventional tool ,_-»i Srmine | . opi) ' plans under various

l.i se of development is to find

the most appropriate dev ent strategies,in order to gain the maximum ultimate oil
P "y esdd

recovery under %M@tﬂ&%ﬁ Mtg meixmples concerning
p!anning,ﬁswﬁd @ﬁﬁmmﬂmﬁﬂm simulators,

Those examples included an application of a commercial black oil simulator to a newly

constraints. The purpose ¢

a [

discovered offshore oil field, a thermal simulator applied to a thermal recovery
project, and a compositional simulator to a CO, flood project. In the newly discovery
field, the commercial black oil simulator was used to forecast production performance

and reserves for developing a depletion and development strategy. The predicted



results from the simulator could be updated as more reservoir and production data
were available. In the second example, the thermal simulator was used to determine
the cause of poor oil production response to steam stimulation of wells in a fault block.
The commercial compositional simulator was used for developing a plan for the CO,
flood project in the last example. The CO; flood was considered after the reservoir had

depleted and waterflood had been essful. The simulator was used to history

match primary and waterflood pi form: e reservoir. Then the model was used
to simulate CO; flood perfomndiiCe s m field operation.

probably do not have ¢ There have been, therefore,
> ef al.® proposed a new

studies to improve the

reservoir simulation syst€m @ r eSeryolf, m agement which finally yields

performed.

Another study wa& made by Salerl.”qHe presented the concept of applying

parallel plycﬂ.’a ﬂﬂm ﬂrﬂmlﬂ ﬁe concluded that the
s SN IO AT

propos para]lel planning strategies and suggested that it offered an alternative to the
classical approach and can significantly accelerate forecasting.

However, reservoir simulation study may not be applicable to certain field
types. El Hamalawy ef al.* mentioned the failure of a simulation study of a reservoir

having combined drive mechanisms. The production history of the field showed



discrepancies between actual and predicted well performance. They believed that the
failure was due mainly to an unreliable description of the deep reservoir. The
application of conventional reservoir engineering approach to manage this particular
field was introduced instead. This approach included reservoir monitoring, fluid level

contour maps, direct volumetric calculations of oil remaining in the reservoir, and

aquifer support. In addition, material balance apphcatmns and gravity drainage

l 4 &mphmzed the importance of

comprehensive reservoir mie ftoring progfan wgemmtbyapplwng

performance evaluation were als

conventional reservoir engi
Besides the app! ning reservoir
management strategy, & approaches to reservoir
studies had been perfornied. u ed the concept of
differentiation to determine regeryoir -J‘-: $:from pressure transient analysis,

application of time series analysisiit forecasi es, and application of linear

programming to mand f" LI TR UIOeT TRCHIEY O ‘-*’
Bourdeterafgﬂpns he application of diffe almunalgunthmfurwell-

test interpretannﬁ ﬁ W g ﬂr respect to the
appropriate time fiinction was dlscussed ey stated that the ?antage of using the
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or part of anw regime that had been interpreted by conventional methods.

Clark et al."® concluded in their work that the pressure derivative approach had
theoretically proved to be well adapted to high permeability reservoirs because it had
clearer distinction of flow regimes from more characteristic response forms. In

addition, it provided high accuracy in reservoir parameter evaluation. The benefit of



using pressure derivative approach is that it gives a clearer visualization of a complex
reservoir or complex flow regime.

Ayeni and Pilat'' presented the application of a time-series approach using
autoregressive integrated moving average (ARIMA) method to estimate crude oil
reserves. Reserve estimates from this approach in combination with the application of

various error analysis tools was found tg bg better than those from the conventional

decline curve method. In addi trated that ARIMA was

applicable where the declin d failed,: fl water-drive reservoirs.

Another approachde™a hatroleun ‘? ""ﬂ- on that had been studied

was the application of I / // ¥\ :
BN

i ma‘
well management problefn cgiildfbe forrmuia ‘

Holden'” presented the

forecasting production 8 They suggested that the

‘n\f programming which could

be solved by either Simplex méthod“sr approximatiofmethod. The formulation will

always yield a solution to maximize __}; constedined oil rate.

Loetal " co «émf_m_—_* ifrear programining G e e] can be used to resolve
i

benefits and impacts ﬁoﬂprou fion streams originatin

through capaci Hﬂn %dw )T ﬁ %or a large number of
wells and mwﬂ s using relaﬂvely little cnmputer time cnmpared to the
&pplmatla WW}W % %qw E’Jq ]ﬁ;ﬁr that the

applmauon of linear programming was applied in optimizing use of production facility.

om multiple reservoirs

It had not been concerned with the reservoir.
Petroleum production could be considered as one kind of industrial processes
in which the process control concept should be applicable. Process control concept

has been widely used in particular industries, such as chemical industries, for a number
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of years. One of the objectives of the process control study is to achieve better control
of existing plants."* In principle, virtually all industrial processes are candidates for
the application of control systems." This leads to the concept of using process
control concept in petroleum production. This study is aimed to investigate possible

application of process control concept to the petroleum production.
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