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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

Eeny‘d':f_gslénced 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.
Bottom-hole pressure Also, the effects of different controlling parameters on the characteristics of two-phase flow pattern,

Oif production 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. 2 Comparison of pressure distribution obtained from two fluid
model with actual data and mechanistic model

b Jlsgd Joo slie s o0 s oF 51 adel sy jLid 2505 aunlie 2 S
FopcilSs 5 (225 bt

1166 ol ol ol  pwiie Slaseine 3 Jguor
Table 3 Iride 1166°s annular well geometry

(M) s i ) 2 ks (mm) 5l sl s (M) Soc
88.9 168.3 0-3764
120.7 168.3 3764-3901

1166 ‘-*?.l)-.’.] ol% 60}1}.&& LgLa:,‘:.a\)li 4 J,.\."g
Table 4 Iride 1166’s operational parameters
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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

sells Jsbo po gl 5B ey i (3, 2 Sz jlid Gl 3w 14 S

0
i ——=a—— Choke Pre.=0.207 (MPa)
——=—— Choke Pre.=4.207 (MPa)
——a—— Choke Pre.=7.207 (MPa)
-1000 =

Depth (m)
8
8
1

-3000 |-

qo0olom v b v 0 0 B 8L
0 5 10 15 20 25

P(MPa)
Fig. 15 The effect of choke pressure on the distribution of pressure in
the annulus
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Fig. 12 The effect of choke pressure on the distribution of gas void
fraction in the annulus

35 o 59 315 6 o 1o 5 555 2 Sz Ui Gl 51112 S

6 o lois16 055 1395 gy piid e Suilse wise


https://dorl.net/dor/20.1001.1.10275940.1395.16.6.20.3
https://mme.modares.ac.ir/article-15-5433-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-03-29 |

[ DOR: 20.1001.1.10275940.1395.16.6.20.3 ]

ubhled 9 ‘5),-__t_é|.5§ Quw

Gl S5 Jlwg s Jdo Hl o3l b ¢35 HI H 9 i 3udgs b ol ped Jolai ) soles wldos (533 (5 b dguds

2 3 B 00 e e I oy i e M17 S
5 b Silily e sbasl ool 03,5 6l)l | Gl Syz o Lid
5B 5 sl oo sden o Cwl asie balages o CJle SKasl
oy o gy ol o Ay Gl oy @ L8 (Ser jlas gl L
ey e Sy s caml e mals ol e ool 4l als
Rl e e, 5B 5B (@0 Gl L el K STl sl
JLed Gl (Ghlear b o 205 (Sox jlad s Sl s oy e
A o 1y Sl n L2 sl 05 50 b ol sy Sz
S35 2 SRS 58U g 358 e S 5B e el con g a3 e 3
Gk 4 bas o Jlas alavly 45 a5 cuils g5 ol ojls bl ce o
Ol (Bl slalpl 4 Lo e slacassaze (izmen g olx o)lpo
S5 5 5 g et ke ], Sz L

Sload oy cd olyz 5 smp & by @l 18 JSAT
B bz glaos ;o g olr w jlond B,5 @lbe B (00 i p 35
JLad G 5B le 0o sden j0 mibe 5B oo mal38l Ll sals @il 518
2 lged el oo 288 e el w5 g GRSl eles
Gl o 1l Gl (Sl A el Sglics S5 36 il sla o
aly 0ol 5ay55 38 5B oo ol e o mibe By LRl 5l G3L
A SSiliils s samb o bz oS 6 56 slaes o ol
@ elalagad b ) i Jloged ol —aBSS S e 50,8 e
00l 3,55 gle 5B (@0 Gl (e Ssbilg o gl o Koo ol
Ll gady el malS e (g i b

gy o35 3 G Ed bz 55 i sege 19 S
Awd 90 e o i ) it Sez sl jlid o )5 b 5B oo
5 e Solinly o ol jo 5 b b loges ol ool &5l)1 jloges
w90, 0.l 18 LI SKlasl el o e s glaloges
S ol ol i jled ol salavly cale 5B (o0 SRl L lages
e & 28 sl 55 o 4o Sy L3 Al L (eiman i on 28lS
75U Sz jlid molidl e ool 4Bl alS cis adgy F5 g alidl
el A5 W jloged ol (595 1 (SO90Ee

500 -
480
460

440 |

Oil Flow Rate (m3/day)

420F  ——=—— ChokePre. =0.107 (MPa)
- ——=—— Choke Pre. =0.507 (MPa)
——=ea—— Choke Pre. =0.907 (MPa)

400 =
A B N A I,
50 100 150 200 250
0, (m3/min)

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
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Fig. 20 The effect of chock pressure on the oil production at different
flow rate of injected gas phase
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Fig. 21 The effect of choke pressure on the oil production at different
flow rate of injected liquid phase

solo 56 calises sla oo 48 g cds p Sex jlid Sl ) 21 Sl

S 5 o= 6
Sl sLad o mbe 35 53l (b (siluaned Cuz adllas cnl 5o
5y 3l Syl )3 ol ol liles o a5 Bl slal b ola S5
5 i oyl e o ool (5 )Ld 5 Jlisgs e gy e 5395
ond aid s liys (g)lix Slles (39 (Sl sabavlen oFe 5l 5
5 dmslie 2Bly ol 53 (slaoslo b ool ags goue oS 3l Jol> mli . cul
rodal oy s by el 00 (et jLel
Al 4 S o e 2B b oliin goae by, -1
leior ilwaned 1) G35 5l goddy cis bty
Cnsly 35 5 S g o Gay S8 5B (g0 Sl 3L -2
ol Sgz Jlad 500 5,5 b B oo polis 4
5 b e 2l o 0sd G5 @le U oo Il -3
5B 58 oo lade 4 annly ol el e 098 g0 0all ags
] Sy Lz 5| e

301

PREN R L il i —
9, 2 025 03 035 04 045
Q, (m3/min)
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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Fig. 19 The effect of injected liquid flow rate on the oil production at
different chock pressure
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