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Abstract

Although gas lift technology has been applied to lift oil production in the highly deviated and ho-
rizontal wells increasingly, the differences between the gas lift design of deviated and vertical
wells still exist. How these differences vary with the increase of the angle of inclination, which pa-
rameters are more sensitive to the design differences and how to choose the design parameters
reasonably to optimize the gas lift design in the deviated wells are all always the difficulties for gas
lift design reasonable in the deviated wells and few studies have been done in this field. In view of
these problems, this paper takes a deviated well of an oilfield as an example. According to the
measured data, the optimum method for productivity prediction and multiphase pipe flow pres-
sure calculation are chosen, and then on the basis of the study, the design method under same
casing pressure drop is chosen to analyze the difference between the design for gas lift in the de-
viated and vertical wells in the same conditions. By keeping other parameters constant and only
changing the value of important parameter one by one, the changing regularity of gas injection
depth and production with the change of inclination angles are analyzed, and the sensitivity pa-
rameters of gas lifting design for the deviated wells are then obtained, which can provide an im-
portant reference for the optimization and adjustment of gas lift design parameters in the de-
viated wells, and also provide a strong guarantee for high efficiency production.
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Figure 1. The schematic diagram of deviated well

B 1 mRHrEE

22. WRHASHERITES*

TR A b YU AR I 7 T B A Ak R b AT il B e N 287 P AN S H A B o A R A s
JUERNIT 1 2 AR E R SRR LE VAR (], fEZ AR RE T E A T 2807 i Beggs-Brill
[1], Hagedorn-Brown [11], Orkiszewski [12], Aziz-Govier-Fogarasi [13], Hasan-Kabir [14], Duns-Ros [15],
Taitel-Barnea-Dukler [16], Ansari-Sylvester-Sarica [17], JP1 [18], Hong-Quan Zhang [19]%%, {H KZ &/ H
ESI A AR, REF T RIMURE A B NI ZARE IR IR TR IEAZ . BRI AR Z 1)
4 Beggs-Brill [1]1 Brill-Mukherjee [21%Fh /775, Rtz Ab, Xb-F A FEUUA 5 &8 005006 55— Ff b 2
INE AT B R it S O R U EATB IR, B IER TR A BE . A R i
5o Rk, B R r R 2 A R B 54 6 Fh: JPIL Beggs-Brill 1 1E . Mukherjee-Brill, Hasan,
Aziz Fl Orkiszewski, JHAAIE B Fh 77 V25 75 38 Ao 30 A7y S I 50 4 v B B4«



WRHE S B B0 2 R L IBUR S E Tt 5

2.3. WRHSELTAE

W I S 28 T VR R RS R IR [6] . MR T i M A M T R
JTEE T S L R A, AS R B i R A M TR AU FI M R R TS R R L R . L
FE 75 RTG53y 3 F[20]: T FFHE J725 A1 EE B HE it « 6 A /g 26 0 B e R 800+ 9 2560 v 8 e I i
o PR TR B PR R Vi S R, ) DUARIE b T 5% P R PR SR, ELSE 5 {8 T AE H T 34 5 2
MR v S A PN, BB . B E NGS5 1R 0S5 8] BE B R W AT R R R 2.

PIESENBAREAT T, [EESESHEUEE AT P BT

1) B EmHMESE. RESE. FaEESE. HOSH. BERES, XAXRMEZE
I BE B Ve AT B . AR BT, ARSI KRS, LS R O] BUA P S
s

2) CFE BARERE AT X N P e — SR B RE SR T REIE B PR R R

3) Y ANIE BARES R, ARRET SR 1), 2), 28I RE B FRESE & R ATRLE S 1
ERIRE . FERE RN
3. LHHHE

S —OAEHE X, WERZA0N Edy (R—B), WHRHE 2975.13 m (N LIHIE), HZ FHIFLBE
24.47%, EAREZEALMFFAEREE . H BRI R B A 7R R R s L= 1 gk 2,

Table 1. The data of tested layer
=1 WLEHE

, % R B o mam o owr OUE g
L s SR g BMJER Wik MRy W
N 3,41 3R RE ¥ R 3,41
/mD /m /m /MPa (m*d™)  ZEE/N R %1 /m /(mPa-s) /(m*d™)
Ed, 16.4 28.16 23.3 431 243 0.1778 2.95 61.9 0.8324 1.46 0.062 0.44 6696
Table 2. The tested data of pressure and temperature
2. EIRENAEIE
TR EIEGRIM XI R J3/MPa Xof JSL B C
0/0 7.2
866.2/822.20 10.55 52.13
1466.2/1466.20 14.05 69.63
1766.2/1752.80 15.86 78.04
2066.2/1996.80 17.45 86.36
2266.2/2159.20 18.6 91.05
2366.2/2247.80 19.21 92.9
2566.2/2409.5 20.51 94

3.1, {EURIH T RE T 75 SR YEHIE
AR X 2 B, i U BRI Re T RO R TS A R WK 3,

®



)

Table 3. The comparison of production methods for deviated well
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Figure 2. The diagram of comparison of multiphase pipe flow pressure calculation methods for deviated well
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Table 4. The comparison of multiphase pipe flow pressure calculation methods for deviated well
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Figure 3. The gas lift design of the vertical well with the same vertical depth in Well X
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Figure 4. The gas lift design of Well X
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Table 5. The gas lift parameters
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Table 6. The comparison of production by gas lifting in different wells
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Figure 5. The gas injection depth changing with the dip angle of deviated well under different sensitivity parameters
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Figure 6. The fluid production changing with the dip angle of deviated well under different sensitivity parameters
E 6. TRISURMSHT, ~REMERHFHFAETEER

MBS, 156 AT BLE Y, FEAEIZEAE T, S BRSO P (T %) A W R B o R A7 2 3
IZEBE, IR R, EEARAR R 0 HARE R, KB E AR R, R RO T 5 AT R
%o [FIRFNERATAE Y, S7KE Al R RS A R R A2 B0 R I BUBE S 4
HoZ ) SRR O A BT R A AU, gk, EKE Gl R EE . R
SR TT SRR R B R E N BUEIE S B s, W 6T RTLLE L, NI R
S BERE IR SR RN R, (H R B R (2%In. 2%in) 5, FRR/INIE RO R SR BRI
BERRBIESCRA K.

4, 4Eip

TERT R S 2SO BT B R At b, 3@ vk B — S AT T SR S 0 Bt - 7
PRHATIAENGE , HEM T BIE R R X b, BRI R R 2 B RS Ui, 53
TR 458,

1) TEAHFIZAE T, ORI TH BT REIE BT R B (TR TR) A 7= W i 5 B S T AT RIS 2
TR EE (R RPN

2) FEMIFIZMHET, SASFTREIE B R BE (TR %) AN = Vi s bl 25 R A P S g i /s, R EEIA 3



)

R FARE R, SCBL H AR ™ 5, BRI OO P f 2L RS .

3) FKE, AL, JFOhE . WA RS R AR IR SRS, EE T SRR

XA BCHE TR AU, I, SRR Al FEOR . A RS RS0 R
TREE R AR R E N BURES .

4) N RO BEREINE SR FE AR O, (R R — @R G, FR N RO e R A

PR RO

SE#k (References)

(1]

(2]
(3]
(4]
(5]
(6]
[7]

(8]
(9]

[10]
[11]

[12]
[13]
[14]
[15]
[16]
[17]
(18]

[19]

[20]

Beggs, H.D. and Brill, J.P. (1973) A Study of Two Phase Flow in Inclined Pipes. Journal of Petroleum Technology, 25,
607-617. https://doi.org/10.2118/4007-PA

ZEF. K TAEIM]. dbat: A Tk AR, 2002: 71-72.

TR R TR Sk M]. R EA RS B Rk, 2006: 86-88.

TiFREL. SR AR[M]. ZRE: A K H AR, 2000: 101-108.

JIAZE, R TAEF B [M]. dB5T: v ol H B, 2000: 567-572.

B KE. 260k T2 (1) M) 3kAa4E, 55, % dbat A Tkt R, 1987.

Van Der Vlis, A.C., Duns, H. and Luque, R.F. (1979) Increasing Well Productivity in Tight Chalk Reservoirs. World
Petroleum Congress, Bucharest, Romania, 9-14 September 1979, 71-78.

Cinco, H. and Miller Jr., F.G. (1975) Unsteady-State Pressure Distribution Created By a Directionally Drilled Well.
Journal of Petroleum Technology, 27, 1392-1400. https://doi.org/10.2118/5131-PA

Besson, J. (1990) Performance of Slanted and Horizontal Wells on an Anisotropic Media. European Petroleum Confe-
rence, The Hague, Netherlands, 21-24 October 1990.

Joshi, S.D. K-FHTZHAR[M]. BEFE, &, ¥ dbat: Al Tk ikt 1998: 85-95.

Hagedorn, A.R. and Brown, K.E. (1965) Experimental Study of Pressure Gradients Occurring During Continuous
Two-Phase Flow in Small-Diameter Vertical Conduits. Journal of Petroleum Technology, 17, 475-484.

Orkiszewski, J. (1967) Prediction Two-phase Pressure Drops in Vertical Pipe. Journal of Petroleum Technology, 19,
829-838.

Aziz, K., Govier, G.W. and Fogarasi, M. (1972) Pressure Drop in Wells Producing Oil and Gas. Journal of Canadian
Petroleum Technology, 11, 38-48. https://doi.org/10.2118/72-03-04

Hasan, A.R. and Kabir, C.S. (1986) A Study of Multiphase Flow Behavior in Vertical Oil Wells: Part I—Theoretical
Treatment. SPE California Regional Meeting, Oakland, CA, 2-4 April 1986.

Duns Jr., H. and Ros, D.J. (1963) Vertical Flow of Gas and Liquid Mixtures in Wells. 6th World Petroleum Congress,
Frankfurt am Main, Germany, 19-26 June 1963.

Taitel, Y., Barnea, D. and Dukler, A.E. (1980) Modeling Flow Pattern Transition for Steady Upward Gas-Liquid Flow
in Vertical Tubes. AIChE Journal, 26, 345-354. https://doi.org/10.1002/aic.690260304

Ansari, A.M., Sylvester, N.D., Sarica, C., et al. (1994) A Comprehensive Mechanistic Model for Upward Two-Phase
Flow in Wellbores. SPE Production & Facilities, 9, 143-151. https://doi.org/10.2118/20630-PA

B4, E A, SRR, 2R S B R[] YLD A ek, 1998, 20(1): 59-63.

Zhang, H.-Q., Wang, Q., Sarica, C., et al. (2003) A Unified Mechanistic Model for Slug Liquid Holdup and Transition
between Slug and Dispersed Bubble Flows. International Journal of Multiphase Flow, 29, 97-107.
https://doi.org/10.1016/S0301-9322(02)00111-8

Luo, W., Liao, R., Xie, X., et al. (2014) A New Continuous Gas lift Design Method with Pressure Drop for Enhancing
Oil Production. International Journal of Earth Sciences and Engineering, 7, 765-770.

[ s


https://doi.org/10.2118/4007-PA
https://doi.org/10.2118/5131-PA
https://doi.org/10.2118/72-03-04
https://doi.org/10.1002/aic.690260304
https://doi.org/10.2118/20630-PA
https://doi.org/10.1016/S0301-9322(02)00111-8

L
Hans X
W BRE B EZ I TRSE:
BRaAT & RS (QQ- MiE. HiFE 1)
s U AC B &3 B A
24 /INEF DL PN SR A8 ) TG 55 1)
I AR S 45 h5 T
N EAT &
S0 A 2R
4= W 25 78 15 HET IR B BT 9T

hEE S http://www.hanspub.org/Submission.aspx
HATFIMEAE: jogt@hanspub.org

NogapwhpRE



http://www.hanspub.org/Submission.aspx
mailto:jogt@hanspub.org

	Differences of Gas Lift Design between Deviated and Vertical Wells and the Analysis of Sensitivity Parameters
	Abstract
	Keywords
	倾斜井与直井气举设计差异及其敏感参数分析研究
	摘 要
	关键词
	1. 引言
	2. 倾斜井气举优化设计理论
	2.1. 倾斜井流入动态方法
	2.2. 倾斜井多相管流计算方法
	2.3. 倾斜井气举设计方法

	3. 实例计算
	3.1. 倾斜井产能预测方法验证
	3.2. 多相管流计算方法验证
	3.3. 直井、倾斜井气举设计对比及敏感参数分析

	4. 结论
	参考文献 (References)

