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Density of Natural Gases

By MarsnaaLL B. STANDING* AND Donarp L. Katz,* MEuser A.LM.E.

(New York Mecting, February 1041)
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Generalized Horizontal Well Inflow Relationships for Liquid, Gas, or Two-Phase Flow
R. Kamkom and D. Zhu, Texas A&M U.

base pressure. The IPR equation for horizontal gas wells in

term of the real gas pseudo-pressure is lf L
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F(p) = F(p = 0) + [F(p) ~ F(p = 0)] -

Therefore, the solution of the pressure function integral will have a linear term in addition to the quadratic

term:

PR 1
[ Fwyap = Fp = 0) - (& = puy) + [F o) = Fp = O)] -
Prs Pr

Expanding terms:

‘ ‘ ‘Prof. L\/Iilan‘StanlLo (N*NU) ‘ ‘

5 (Pr* = Pus?)

PR

F(p)dp = F(p = 0) - px = F(p = 0) oy + [F(pr) = F(p = 0)] - - 5 (Pr® — Pws?)
Pwy
s Pwr’ o Pr

F(p)dp =F(p=0) -prg —F(p =0) -py, + F(pn) - — F(pr) - 2 Flp=0)-=-
Pwyf Pr

pwf
=0
+F(p )" S=ip

Grouping terms by pressure:

[F(e) = F(p = 0)] Pus?

Pr Pr
| F@dp = (F( = 0) + Foi) - B2~ Fp = 0) - puuy -
Pwr

Dividing by [F(» = 0) + F(pr)] -"?*

2

2
[F(ip =0) + F(pr)] " Pr

=1-

PR
. f F(p)dp
Pwy

F(p=0)-2 Pwy  [F(pr) —F(p = 0)] (pwf
[Fp=0)+F(r)] pr [F(p=0)+ F(pg)]

Defining a variable “Vv”

V= Fp=0)-2
~ [F(p = 0) + F(pg)]
Therefore:
-V = F(pg) — F(p = 0)

[F(p = 0) + F(pg)]

Substituting back in the integral of the pressure function:

2 . PR —t pwf
FGo = 0 + Fol pr )y, PP =17V W=

Substituting Eq. 2-24 back in the IPR equation:

_k-h-[F(p =0) + F(pg)] - pn[ pw,r e MZ]
 18.68- (tn() 0.75 +5) - 2 — e O Pn)

Making g max :

k-h-[F(p=0)+ F(pg)l-pr
18.68 - (ln( ) o7s+s) 2

ds6,max =

The following expression is obtained:

Pr

EQ. 2-16

EQ. 2-17

EQ. 2-18

EQ. 2-19

EQ. 2-20

EQ. 2-21

EQ. 2-22

EQ. 2-23

EQ. 2-24

EQ. 2-25

EQ. 2-26

()
,IJ

-

Vaﬁ L gg,ou.s -

Using Eq. 2-22, and assuming V = 0.2, F(p = 0) is then:

18.68 - (m (;5) — 0754 s) .2 18.68- (In (%) — 75 s) -1.8

F(pr)
F(p=0) = g’"
Eq. 2-26 can then be further simplified:
10 k-h-|(22%) |- pr
k-h-[5 - F@o)] - pe T . J
qomax = = = 1.8 ‘PR

Vogel found this same equation using data points generated with reservoir simulator, with V = 0.2.

Ea. 2-28
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The Isochronal Testing of Oil Wells

By

M. J. Fetkovich, Member ATIME, Phillips Petroleum Co.
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