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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, gas-liquid two-phase flow in the annulus of a real well during under-balanced drilling
Received 07 April 2016 operations is simulated numerically. Oil and gas flow from the reservoir into the annulus is considered
Accepted 29 May 2016 due to under-balanced drilling condition. A numerical code based on one-dimensional form of steady-

Available Online 02 July 2016 state single pressure two-fluid model in the Eulerian frame of reference is developed and its results are

validated using experimental data from two real wells. The results of numerical simulation show better

Eimﬁﬁanced drilling accuracy in comparison with other researches. Given the importance of prediction and control of the
Two-phase flow bottom-hole pressure and the amount of oil and gas production during the drilling operations, the effects
Two-fluid model of controlling parameters such as liquid and gas injection flow rate and choke pressure are discussed.
gﬁtﬁ’r?az‘;:ieoﬁressure Also, the effects of different controlling parameters on the characteristics of two-phase flow pattern,

including liquid and gas void fractions, liquid and gas velocities and pressure distribution along with the
annulus are discussed. According to the results, the effects of choke pressure and injected liquid flow
rate on the production of the oil from the reservoir are independent of the values of each other and are
dependent on the injected gas flow rate.
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Fig. 1 Well geometry, discretized annulus and calculation path
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Fig. 2 Comparison of pressure distribution obtained from two fluid
model with actual data and mechanistic model
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Fig. 5 The effect of gas injection flow rate on the distribution of gas
velocity in the annulus
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Fig. 6 The effect of gas injection flow rate on the distribution of liquid
velocity in the annulus
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Fig. 3 Grid study
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Fig. 4 The effect of gas injection flow rate on the distribution of gas
void fraction in the annulus
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Fig. 9 The effect of liquid injection flow rate on the distribution of gas
velocity in the annulus
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Fig. 10 The effect of liquid injection flow rate on the distribution of
liquid velocity in the annulus
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Fig 7 The effect of gas injection flow rate on the distribution of
pressure in the annulus
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Fig. 8 The effect of liquid injection flow rate on the distribution of gas
void fraction in the annulus
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Fig. 13 The effect of choke pressure on the distribution of gas velocity
in the annulus
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Fig. 14 The effect of choke pressure on the distribution of liquid
velocity in the annulus
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Fig. 17 The effect of injected gas flow rate on the oil production at
different chock pressure
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Fig. 16 The effect of injected gas flow rate on the oil production at
different flow rate of injected liquid phase

solo 56 calises glo oo j0 s adgs poads &o,5 58 o8 Bl sy p 16 Sl

300



Obed 9 (50939L3 Sy GoLid S5 g S J3w jl okl by ¢ jte H1 )BT 9 wais 3wgi s ol podd (IO pu) ol e $33e (5w dub

850

700 |- 800 ——— Q.,=5 (m3/min)

| Q=50 (m3/min)

| —+—— 0,=100 (m3/min)

~ | - —e—— 0,=200 (m3/min)
E 600 [ E 700:
L L L I
& I & 650
E I E
& 500 = o0k
3 3 —=—— 0,=10 (m3/min) 3 F
i ©Q4=100 (m3/min) F
i —e—— (=300 (m3/min) 550 |
400 - [
! 500

L. M IR R RS S | 450:,..|....|‘..‘|.,..|....|....|...
1 2 3 4 5 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45

Choke Pre. (MPa)

Fig. 20 The effect of chock pressure on the oil production at different
flow rate of injected gas phase
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Fig. 18 The effect of injected liquid flow rate on the oil production at
different flow rate of injected gas phase
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