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Numerical Simulation on Cuttings Carrying Regularity for Horizontal
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Abstract: During the course of drilling horizontal well with coiled tubing, cuttings easily settle on the
low side of borehole to form cuttings bed due to action of gravity. The features in the coiled tubing drilling,
such as small pumping rate and no rotation in drill string etc,have made hole cleaning efficiency very low.
In view of this problem.considering the interphase slip velocity and particle flow influence based on the Eu-
lerian coordinate system,a mixture drift model of cuttings carrying in a horizontal slim-hole was estab-
lished, which uses Realize k¢ turbulence model and the SIMPLEC algorithm for numerical calculation, and
studied the effects on eccentric annular cuttings migration by flow rate,annular eccentricity, cuttings size,
mud viscosity and hole angle,to determine distribution pattern of cuttings velocity and concentration in an-
nular space under all conditions. The study shows that cuttings carrying efficiency will increase in coiled
tubing drilling horizontal wells with the change of several factors,i. e. the increase of flow rate of drilling
fluid, the decrease of annular eccentricity,decrease of cuttings size and well inclination,and the increase of
mud viscosity.
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Fig. 1 Grids of eccentric annular for slim-hole drilling
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Fig. 4 The vertical velocity distribution of cuttings at

different annular eccentricity
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horizontal annular cross-section
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Fig. 8 The vertical distribution of cuttings concentration
in horizontaleccentric annulus at different fluid

viscosity

O3 BB G TN % 2l R b SR T A 2 e v R R R
PR A 2R AF SRV B BT L0l Y 42w B O B A
B T 48 1 485 2 RO TN T R B AR AT A Ak
R JEE BHL 412 w85 7K - B A i i

4 HigHEl

1) IRl o0 B 23 7P o T 0 JEE 20 A 52 B AR 2
SIVE TR IR LN PR . B v Bl R A X R A e )
PR AT . 35 ROR - HHE BN L A7 AR R L Y
T2 X5 2 HE K KT B2 i i (AT 7E 2D d
8 R ARS s IR L s 7

2) B3 P23 i o JBE A B R, B s b A AR S
JEE T2 4 O TR S R B A A BN L A B I R AR
FITR 5 8 38 2 W W AR L 5 DL TE U IR L 7 A %
X,

3) BEA A JE BRI R e 8 AR KCF 3R R
AR 59 A 8 W I, o S 2 T 1) B S IR DUAR L B
JRER TR FNAS Bl R I A iz S A

4) PR AE E Bl 00 2R 1R L BB R R A OR
i =S PN R N R B G e T PR BRI KL 2 O AT AL
TORAPAR S I IO B o T8 AR AR 23 B0 B o R fE

5) Bl W R 5 B R 2 A AR A < A
T W P2 BN 2 N T R A BR 23 B 1]
At 1 BN AT O s B R R R 0 R T 1)
O AT M e A AR A fe e TR L D I e i B B R
A7 AE B3 150 23 A B 5 B T R B O L B R =
PR T AR B 3 K, A% 2l R I 3 T Y 1 i
FNRE, PRI R A VR B 00 T I8 2 4R s A
FEWBE LIRS 4 R RO

2 £ X #

References

[1] Loveland M J,Pedota J L. Case history; efficient coiled-tubing
sand cleanout in a high-angle well using a complete integrated
cleaning system[ R]. SPE 94179,2005.

[2] Zhou W, Amaravadi S,Roedsjoe M. Valhall field coiled-tubing
proppant cleanout process optimization[ R]. SPE 94131,2005.

(3] Z=hgud BRE W, 45 A 5o, il FH Wb 385 3 A 7 20 i i 2 iz Y

(I, i EREE A4, 2002, 12(1) : 28-30.
Li Zenggiang,Shao Xuantao, Li Xiliang. Research and applica-
tion on clean production process of sand-washing in oilfield[ ] ].
Environmental Protection of Oil & Gas Fields, 2002,12(1);
28-30.

[4] LiJ,Walker S. Sensitivity analysis of hole cleaning parameters
in directional wells[]]. SPE 54498,1999.

[5] Engel S P,Rae P. New mothods for sand cleanout in deviated
wellbores using small diameter coiled tubing[ R]. SPE 77204,
2002.

[6] Kelessidis V C,Bandelis G E. Flow patterns and minimum sus-
pension velocity for efficient cuttings transport in horizontal
and deviated wells in coiled-tubing drilling[J]. SPE Drilling &
Completion,2004,19(4) :213-227.

[7] Ramadan A, Skalle P, Saasen A. Application of a three-layer
modeling approach for solids transport in horizontal and in-
clined channels [ J]. Chemical Engineering Science, 2005, 60
(10) :2557-2570.

[8] SMBesR LW L2 M. RO 2 BUA B sl S B B ML
(I A A i R 2 2440 - F AR B2 AR . 2011, 35(1) : 72-76.

Guo Xiaole, Wang Zhiming, Long Zhihui. Transient cuttings
transport laws through all sections of extended reach well[]J].
Journal of China University of Petroleum.2011,35(1):72-76.

[9] VA ARAA, PMREAE 5. JF 8 B RLiE B LA a8 o A 00 5 56

WFFEL)]. A4, 2006,27(4) :130-132,138.
Wang Zhizhong, Deng Jingen, Sun Fujie, et al. Experimental
study on sand grain migration in wellbore[ J]. Acta Petrolei
Sinica,2006,27(4) :30-132,138.

(100 TRABJE, EilgtE, R A BiR A CO, BifF /K IF B ame

BUEBULT ], AR5 I8 % . 2011.38(2) : 233-236.

Shen Zhonghou, Wang Haizhu, Li Gensheng. Numerical simu-
lation of the cutting-carrying ability of supercritical carbon di-
oxide drilling at horizontal section[ ]J]. Petroleum Exploration
and Development,2011,38(2):233-236.

(11 EARZE MR S50 5 55 4 5% ) 22 1) ZKOF 48 20 AL 5k

fEAEIL) ], A AL, 2013,41(11) 1 6-10.
Ma Dongjun, Li Gensheng, Guo Ruichang, et al. Numerical sim-
ulation of the cuttings-carrying law in radical horizontal well

[J]. China Petroleum Machinery,2013,41(11):6-10.

(3 A5



