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Prof. Milan Stanko (NTNU)

A. THE TUBING RATE EQUATION IN VERTICAL AND DEVIATED GAS-WELLS

Author: Prof. Michael Golan

DERIVATION FROM FIRST PRINCIPLES (PURE S| SYSTEM)
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Multiplying and dividing the second term on the right-hand side with:
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Solving for the flow rate:

Tubing flow Equation-Dry gas
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Appendix B: Choke Equations
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B. CHOKE EQUATIONS

UNDERSATURATED OIL FLOW

Based on a frictionless flow contraction from an upstream point 1 to a downstream point 2.

The single-phase Bernoulli equation for steady state frictionless flow along a streamline, neglecting elevation changes, is:
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1. For the dry gas production system shown in the figure below, what is the choke pressure drop required (in
bar) for the system to deliver a rate of 2.5 E6 Sm?/d.

\ W\‘pﬂ.& (’J(U\_L lbore.) DYl = 2884 bar
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Inflow equation:

qe=Co-(2i- %)
With

C;=104 Sm’/d/bar*2n
n=0.9

pr = 304 bara

Tubing equation:

2 0.5
puf 2
q§ = CT { e.s‘ pwh]

Cr=4.41E4 Sm¥d/bar
$=0.31
Flowline wellhead-separator:

5 5 105
qg = CFL (PI_IJ 7ps@)
Crn =4E4  Sm/d/bar
Psep = 40 bara

2. Based on the choke performance maps shown below, what is (approximately) the required choke

diameter (in mm) to provide the desired rate of 2.5 E6 Sm*/d. Use the wel

Inead pressure and choke

pressure drop calculated in exercise 2. Will the choke operate in the critical or subcritical regime?

70.0
et 1=102 bara, d=40 mm
60.0 - ——p1=102 bara, d=42.5 mm
——p1=102 hara, d=45 mm

50.0 4

40.0 +

30.0 1

pressure drop across choke, Dp, [bar]
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