CHAPTER IX

EVALUATION OF OPTIMUM PRODUCTION RATE

It was found in the previous chapters that the maximum allowable oil

production rate had insignificant effect on the ultimate oil recovery of a reservoir

38 MHowever, it does affect on the time to

reach ultimate oil recoyEry™ Fhe sugfac w obtained routinely can, therefore,
: N ) .
be used as a tool for indies wfor that particular reservoir. The

/""A“i

term threshold rate maliest maxinum allowable oil rate or the smallest
plateau rate that willdgive'optim 'ﬁ il recovery. The derivative plot of

flowing tubing head ¢ 111 that it is capable of identifying

the threshold rate.

The benefit of having 1 icing at its threshold rate instead of its

maximum capacityds'to avoid the problems that in association with

v-:. =

production at a ve H. ah

c[ﬁe, for instance, water conning

and sand problem. ¢
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ﬂe@fuﬂgmm;lmﬂm‘;ng head pressure to a
AT ST g e e
this cdbe, the conventional formulations which require subsurface information are not
used for predicting the behavior of the reservoir. Only surface information which is
routinely available during the production period will be used. The surface information

is used to improve time for reaching ultimate oil recovery of this particular reservoir.
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The reservoir starts to produce at plateau oil production rate of 500 STB/D.
Observations are made to surface information including oil rate, Figure 9.1, GOR,
Figure 9.2, and flowing tubing head pressure, Figure 9.3. The well has produced for
100 days with the rate of 500 STB/D. Therefore, these figures are plotted up to the
first 100 days of production. The first order derivative of flowing tubing head pressure

with respect to producing time is plotted against producing time, as shown in Figure

9.4. After 100 days of prod on, the e derivative was still at -5 and

—d
increased at much lowes itwvas ar@ed that the plateau oil production

rate of 500 STB/D w ) e M production rate consequently was

increased to 800 STED. én allowed to'produce at this plateau and the

derivative plot was - led (Figuge 9.5 c'derivative plot of this later

portion increased mo lue at about 300 days. It is,
therefore, concluded that f i plateau rate should be equal to
800 STB/D. _ for

For this i SC $hiowit iiat ihe plaied: a:te of 800 STB/D is actually
the optimum plateau » te by verific runs rem[t@hﬂwn in Figure 9.6. In this

figure, the p ﬂ‘ﬂ vi% cut;ms which are lower
than the nthen@l §Oi|m:e, ﬂ eau te of 50 STBID is not the optimum
e QUREROR SRHAIYS S B b o
500 to 800 STB/D, and the well was produced until reaching abandonment, the
optimum ultimate oil recovery is obtained. This is concluded from the fact that the oil
recovery curve of the plateau rates of the plateau rates of 500 and 800 S'i"BJD almost

coincides with the oil recovery fraction curves of the high plateau rates (1,000 and

1,500 STB/D) which ensures the maximum ultimate recovery.
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The verification stated above cannot be done when the method is applied to
real data. Therefore, for real data application, one can rely only on the first order
derivative plot of flowing tubing head pressure.

From this example, it could be seen that the close monitoring of the plot of the

first order derivative of flowing tubing head pressure can be used to identify the

optimum plateau rate. In case that the \\ / first order derivative of flowing

tubing head pressure does not h s@ach zero rapidly, a plan to
increase production rate should be-eonsidered. - "“’ - mitude of increasing
production rate should besfitmn A9 /tha plo “*‘\\ srder derivative of flowing
tubing head pressure agdin, Afte / \\ . - on rate, the plot of the first

/ il red ’\\\ Jproach zero within relatively

short period. It should be nogéd Rei tHat the'@ptimam plateau rate is the variable

order derivative of flowing tuk

being sought and can be used iff coy atll ,-__'? ‘ ‘well. When the flow rate is

below the optimum plateau rate, the < : 2 is the rate at which the well is

produced at its full -15-_ y under the flown ; ;'f ssure constraint.
It should also be mticed that when applying the mﬂod to the real data, the
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Figure 9.1 Oil productmn ratea E casahavimlg mé 1111! lm! um! Haw'mg tubing head pressure of 50 psia during

the first 100 days of production
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Figure 9.2 GOR of the case having minimum
100 days of production
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Figure 9.3 Flowing tubing Read pressure of the case having minimum flowing tubing head pressure of 50 psia
during the first 100 days of production
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minimum flowing tubing head pressure of 50 psia during the first 100 days of production
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Figure 9.5 The first order defivative of flowing tubing head presssure with respect to time of the case having
minimum flowing tubing head pressure of 50 psia

—4— Qo = 500 STB/D and increased to 800 STB/D

9€l



g’
g (G
g 4ad
g g’
: 7
=
¢ 5.7
u -
‘a o/
0 _ | ﬂ S
D’ I o
0 500 1500 2000 2 3uun 3500 4000
Figure 9.6 Oil recovery of the%sﬁf\lﬁ m%m&% mgﬁ@e of 50 psia

Maximum allowable oil rate

—#—Qo =500 STB/D and increased to 800 STB/D —#—Qo = 500 STB/D —&— Qo = 1500 STB/D —>—Qo = 1000 STB/D

LEL



	Chapter IX Evaluation of Optimum Production Rate

