PETE 662 Spring 2014 Homework#il: Vertical Well Performance 1/21/14-1/28/14

Problem 1

Table 1 shows the piven data

TABLE 1—GIVEN DATA
Parametar Valua
Horizontal parmaability, md 82
Resarvoir thicknass, fi 53
Inital resarvoir pressure. psl 5.651
Bubtle point pressure, psi 1.323
Total compressibility, psi’ 1.29x 10"
O viscosity, cp 1.7
Formabion volume factor, HE'STE 1.1
Pomsity 018
Wallbore radius, # 0.328
Drainage arca, acres 40
Bottormhole flowing prassure, pei 3,000
Assuming thai the shape of the drainage area is circular and the well is located in the center, we have
where r, is the external drainage radius in [t Salving foe £, we oblain
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We assume that there 1s no transsion penod betwieen transient flow and pseudo-steady-stawe flow periods.
From Economides er af., Petroleum Production System (p. 25, Eq. 2-35), the time, al which pseudo-

steady state heging, s given by
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Hence, pseudo-steady-state will be reached hq..ﬁiturt rwo-vear production.

(1) 1 = fpe Tramssemt flow peniod

From Economides er af_, Petroleum Production System (p. 18, Eq. 2.7, mansient flow equation 1s given

by
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However, we canned integrak: Eg. 1.4 with respect 1o f analytically, But, with the trapezoidal rule, we can

calculate the cumulative production at i, (), approximaiely as follows (Fig. L1k

Q)= Z[w"' A L, (., ~ r,.]] e it st b Saaih s i s st i st atms it isns s sss e L]

J':

Qi =1,,)= £80ISTH.



PETE 662 Spring 2014 Homework#il: Vertical Well Performance 1/21/14-1/28/14

i1 K
a
BO0 4
i
& eno
e
&
Em qui] [4ina)
= |
B =200
- A jl:
o b
o g0 1o 150 200 250 g -
Elapsed time, hrs

Fig. 1.1—Production raie vs. elapsed time.

(i) 1 > Fppe Preudo-steady-state Now period
From Economades «f @l.. Petroleum Production System (p. 23, By, 2-7), peudo-stead v-state Now
exuation is given by
khipity= p.. ). 0.472 Y
p= po, [tl] ¥, +.'.t]
141.2 By

birst. we calculaie the average rescrvoll pressure al = . Combimng bBgs. 1.4 and 1.6 and solving for
the average pressure gives
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= 3,448 psic
From the condition of the problem average reservorr pressure is given by
_n-—[r g )= —r -1 ,bE—[r J=00ST(r =F ) e e LB
PE= P Gesyza) el = Pl g

where ¢ 5 m hours. Atr= 17320 hrs (= 2 years),
P17 3200 = 5448 = {0.053T W17 520 338) = 4.469 pai.

Even after two years, the average rescrvorr pressure s higher than bubble poant pressure (1,323 ps).
Hence, Eq. 1.6 1s valid for this problem

The cumulative production at ¢, (1) is given by
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subshitubing Eg. 1.8 mio bBg. 1.9 gives
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For example,
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= 3395235TB.
The production raie and the cumulative production as functions of time are plotied in Fig. L2
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Fig. 1.2—Production rate and cumulative production vs. time with §=0

Mow we solve the time when the half of the two year’s cumulstive production has been produced:
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— 000028 + 24251245 - 16213012 =0,
Solving for ¢, we obtain ¢ = 7,650 hrs (318.8 days).



