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Limit drainage radius of horizontal well in low—permeability
common heavy oil reservoir: A case of Oudeh oilfield,Syria
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Abstract: Obvious threshold pressure gradient exists during the development of low—permeability common heavy oil reser-
voir in Oudeh oilfield of Syria, which affects the producing degree of reserves. It is very important to study the influence of
threshold pressure gradient on limit drainage radius of horizontal wells in the oil reservoir developed by natural energy and
horizontal well. In order to comprehensively study the effect of the threshold pressure gradient on reservoir development
law, first of all, the threshold pressure gradient was determined by the laboratory experiment, and its relation with mobility
was known. Secondly, based on the quasi—three—dimensional ideas on ellipse flow in horizontal well , pressure gradient mod-
el of horizontal well in xy and yz plane considering threshold pressure gradient was set up. Finally, the limit drainage radius
of the horizontal wells in oil reservoir was determined by using the method of steady state approximating non steady state.
At the same time, the limit drainage radius chart of the horizontal wells in the quasi—three dimension was established. The
research results show that the threshold pressure gradient of low—permeability common heavy oil reservoir is another major
factor of low producing degree besides the factor of high viscosity of crude oil. The fluid flow of horizontal well in the xy
plane is a linear flow, and that in the yz plane is a radial flow. The limit drainage radius of the horizontal well in the xy

plane was larger than that in the yz plane. During the development by horizontal well in the low—permeability common
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heavy oil reservoir, the matching relationship between the reservoir thickness and the limit drainage radius of the horizontal

well in the xy plane and yz plane should be considered fully in order to achieve the purpose of expanding the scope of pro-

ducing reservoir.

Key words : low—permeability common heavy oil reservoir; horizontal well; natural energy development; threshold pressure

gradient; limit drainage radius
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Fig.1 Schematic diagram of testing experiment device for
threshold pressure gradient
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Fig.2 Relationship between threshold pressure
gradient and mobility
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Fig.3 Conformal transformation of horizontal well in xy plane
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Fig.4 Isopleth of pressure in yz plane
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Fig.5 Minimum pressure gradient at different pressure
propagation ranges in xy plane
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propagation ranges in yz plane
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drawdown pressures in xy and yz plane

R yz V- R BR BT AR R T2 SR S
W 2% oy P T B BRI, 682 R BEECR
I R S0 E K vz F AR R S T4
ANTRETRIRERE O T i v Il ) B AR s AR R, U
B I I AT 2% B AE yz V- b AT 2 2 R
255 vy VBRSSO , HEAT A2 N5 BRAY SR
IR

4 g

P 7K -4 [ sl RS i 00 = 2 7 s B B
G330 53 0 oy TS vz V- TH 2 AN BEASAH R S 2L
BB A IX, 45 A PR A AR e, ST oy -1 RN yz - T
A BR Bl FH AR TR BRAS R 15 2 K
SRAE TR TR T KA oy P TR vz ~F 1T A TR
ST AR S AR BR B A

BB 325 336 R it i e P A AR SR B R R
T R AR T S RE ) (A K S R AR R T
RSS2 A Y T i e
LA B, 7E yz V-1 _E AR S AR R 3, KF
FHAE oy V100 L B BR 20 FH 2 A2 B 2 KT vz 1 L
A BRI~ AE o xy VT FR vz ~F- T %) A B 20 FH =
RN 2SS v PRSI 52 R
RRYE T I LIRS AT RS

Ap/L —— 5 B R Ji#6 B, MPa/m; Ap S IR R
7 ,MPa; L — 5= 0K % ,m; K BIER, um’su AT
HHEE ,mPa-s;l AEHIBEE  myr, —— IR R m;
h——Z R, myd —— KFEIF B2 R B, m;
& — WP A m; Q. wy T K H 7 H, m/d
pu— A AR TT , MPa; pe——FE ), MPa; 6 — i
B E S HEE , MPa/m; a Bl s & —— A [B] Je 2




94+ wmoR e B5 ORIk K 20164E5 A
m; & _ Oyeb —TPEIZH;E?AI_E( RIA R 4 ) B3 C—— Liu Jian, Liu Yuetian, Nie Bin, et al.Method of well spacing ad-
R D, —— i justment for stereo horizontal well pattern in buried hill reservoirs
17 y J 161 (9 jj MPa: @ I IS (3 [J].Petroleum Geology and Recovery Efficiency, 2015, 22 (4) :

Al FRTA D 5 5 x=0,y=0 N ’
103-108.
AD, — R BIHE 45 30 F 5 KPR I 34 22 5 @, —— 1
Bt * (6] Z=3COBLIS 53 KPR ISR B HOR LT ARS8, 2015,

57\13431%“;Q)z—yzﬂﬁﬁﬂﬂz#iﬁg,m‘/d;cl WEGY —
PRI iy T 1) b S A R A A B ms &, —— a5 (Y,

d=r) 3 AD, —IFBES S (Y, d-r) 3225 Ap(G) —
A2 7e R 2E , MPa,,
S 3k :

(1] MRS, 28T, Sk ZOVE B 8 R K7 = g
LY ] H 5 R MR, 2015, 22(6) : 85-90.
Shang Yingxue, Li Xiaoping, Zhang Liehui.Influencing factors on

AN

horizontal wells productivity by cold production in heavy oil reser-

voir [ J].Petroleum Geology and Recovery Efficiency, 2015, 22

(6):85-90.

B AL BT, XUER I, 45 gl 0 B (K15 3 T o0

B ST RSN R L) ]l TS SRR, 2013,20(1)

67-69,73.

Zhao Yizhong, Cheng Yuanfang, Liu Yuchuan, et al.Study on in-

fluence of start—up pressure gradient to micro—seepage in low per-

meability reservoirs and development trends [J].Petroleum Geolo-
ey and Recovery Efficiency,2013,20(1):67-69,73.

(3] BRE, Ed, PhERI ARSI M TR 5 B8 g
BEFEL ] AR 5 T %, 2002,29(2) :86-89
Lu Chengyuan, Wang Jian, Sun Zhigang.An experimental study
on starting pressure gradient of fluids flow in low permeability
sandstone porous media [ ] ].Petroleum Exploration and Develop-
ment,2002,29(2) : 86-89.

(4] s, i, 078 A8 i RIS s 2 s e
W5 71 B FH—— A28 52 5 32-6 il I S L) ] < B 5
R, 2014,21(3) : 82-85
Shi Lihua, Yu Gaoming, Yuan Fangzheng, et al.Experimental
method and its application on threshold pressure gradient for off-
shore sandstone in heavy oil reservoir: a case study of QHD32-6
oilfield[ J ].Petroleum Geology and Recovery Efficiency, 2014, 21
(3):82-85.

(5] XUS1, X0, 35 , A5 18 LL A T S A 160 B 4 T
TR THL BT SRR, 2015, 22(4) : 103-108.

22(1):107-110
Li Wenquan.Integrated development by horizontal well in Su53
Block[]J]. Special Oil & Gas Reservoirs, 2015, 22(1):107-110.

(7] R BT, AR5, AR AR B MBS T B AE B LR
W] A SE 9 5, 2015,37(2) : 129-133
Ji Bingyu, Zhao Yu, Song Kaoping, et al.New insights into the
physical percolation features of low— permeability reservoirs [J].
Petroleum Geology & Experiment,2015,37(2):129-133.

(8] BB, B hw, sk BT HA , 45 AR BRI BUK A R 3 HITE
FBI L0 .o A R S 1 AR, 2014, 28(2) : 103-108.
Chen Minfeng, Zhao Jing, Zhang Xiansong, et al.Limit drainage
radius of horizontal wells in low—permeability heavy oil reservoirs
[J].Journal of China University of Petroleum: Edition of Natural
Science,2014,28(2) : 103-108.

(9] BAERIFIS BT &8 mAE e[ D
ArlAEBE , 2001

Zhao Chunsen.The study of integral development percolation theo-

JRPR R

ry with horizontal well and vertical well[ D ].Daqing: Daqing Petro-
leum Institute ,2001.
[10] Joshi S D.Augmentation of well productivity with slant and hori-
zontal wells[ R |.SPE 15375, 1988.
W R, 4RI XL, X A W, 45 2l S0 A il AT 28
FRPEAR LT LB, 2013,20(4) :462-465.
Chen Minfeng, Li Xiaofeng, Zhao Mengpan, et al.Determination

[11]

of effective drainage radius for reservoirs considering threshold
pressure gradient[J]AFaull—Block 0il & Gas Field,2013,20(4):
462-465.

RAGE XG0, S5 AR B FLBR BRI £ A B il BT &
X e ——LABURIE O 311 F 9] L) ] A3 5 KR T 5, 2015,
36(2):297-305

Song Chuanzhen, Liu Chuanxi, Xu Ting, et al.Development strate-

[12]

gies for low—permeability carbonate heavy oil reservoirs: A case
study from O oilfield in Syria [J].0il & Gas Geology, 2015, 36
(2):297-305

HeE Lt



