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Example 1: Production potential of a system with two standalone wells

Assume that there is a field with two (2) standalone wells, and that the production
potential of each well can be expressed as a function of the cumulative production of
each individual well:
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¢, =10;) Eq. 11

In this case the production profile can be computed separately for each well from the

production potential curve and then add them up to obtain the field production profile.

Please note that the field production potential for a given field cumulative production is

not unique. This is because there are different ways to achieve the same field cumulative

production (e.g. in a two well system, produce more from well 1 than 2, produce equal,
or produce more from well 2 than 1).

As an example, consider the production system with 2 standalone wells shown in Fig.
14.a. The production potential of each well is presented in Fig. 14.b. Wells will be
produced at constant rate initially, with plateau rates ge; and gp, and, when the plateau
rate is no longer feasible, they will be produced at the production potential.

A

g — Well 1
c T — Well 2
o — S
- (@ P ™
Q= S g
38 Melpss
o % 952 T
oo \\\1:\\\\

\\\\\
Qp1 Qp2 QP

(b)

Fig. 14. Example case: 2 standalone wells

The plateau duration of each well can be very easily calculated by intersecting the
individual plateau rate with the production potential curve of each well. This yields a
plateau duration of tp1=Qpi1/qp1, for well 1 and ty,=Qp,/qp, for well 2. After the plateau
ends, the production profile of each well follows the potential.

A typical reservoir management problem consists of how to define well rates to
maximize field plateau duration when a fixed field rate is desired. If individual well
plateau rates are to be kept constant, this can be achieved by finding the plateau rates
for which the plateau end occurs at the same time. If the production potential curves are
straight lines the following procedure is suitable:

The production potential curve for well 1:

qpp =—M Op + 9 ppor Eq. 12

The cumulative production at which the production potential (qppl) is equal to the

plateaurate (¢ ), i.e. Op,, , is:

14
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qppor —4
Opyn = 2ppol  dpl Eq. 13
m,
Similarly for well 2:

_ Dppor —94p2
QPpZ

=—— Eg. 14
m,
Then the plateau duration has to be the same for both wells:
_ QPp] _ _ QPpZ
l‘pl———pz—— Eq. 15
qpl qp2
Substituting Eg. 13 and 14 in Eq. 15:
9 ppor — 4 p1 9 ppo2 —4p2
ppo pl _ dppo p Eq. 16
m g, m,-q,,
0 m 0
M—l:_l- M_l Eq. 17

qp m, \ 4,
Eg. 17 has two unknowns, therefore one more equation is needed. Clearing 7 from

the expression of the total plateau rate:

qp2 = qp _qpl Eq 18
Substituting Eq. 18 in Eq. 17 yields:

qp12 '(ml _m2)+qp1 '(qppul mytmy-q,—m-q,+m 'qppoz)_qppul "my-q, =0 Eqg. 19

Eg. 19 can be solved with the quadratic formula to find q,-

Please note that there are infinite alternatives to produce the field at plateau rate as
shown in Fig. 15. Each option will yield a different field plateau duration.

® q_well_1 ° q_well_1

° q_well_2 ° q_well_2
—qpp_well_1 —qpp_well_1
—qpp_well_2 —qpp_well_2
—q_field —q_field

flow rate, [SmA3/d]
.
.
.

flow rate, [SmA3/d]

[} 2 4 6 8 10 12 14 16 (] 2 a4 6 8 10 12 14 16
time, t, [t] time, t, [t]

(a) (b)

15
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