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Characteristics and Effects of Waterflooding Development in the Delayed
Waterflooding Areas of Yanchang Oil Field
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Research Institute, Shaanxi Y anchang Petroleum (Group) Co., Ltd., Xi‘an 710075, China

Abstract Yanchang Oil Field is located in the Loess Plateau, where the water resource is deficient and the ground conditions are
hostile. In the oil field, waterflood had not been implemented and the well pattern was very irregular in the early development stage. In
the recent years, for the efficient development of oil resources, a remedial waterflooding development mode has been implemented. The
analysis on oil production, water cut, formation pressure, injection pressure, injection production ratio, and recovery is very important.
The waterflood characteristics of Yanchang low permeability reservoirs are analyzed and studied in details and the waterflooding
development effect and its influence factors are evaluated based on the waterflood practices of three major reservoirs in Yanchang Oil
Field in order to provide the theoretical guidance for the efficient waterflooding development of Yanchang Oil Field. Different reservoir
properties show different waterflooding development characteristics and need different waterflood policies. For the bottom water
reservoirs of Yan‘an formation. and the Chang 2 reservoirs of Yanchang formation. with weak bottom water development, the physical
reservoir properties are relatively good with the permeability range of 2.0x107°-80x10=wm? under the conditions of mild waterflood, the
movement of reservoir fluid is mainly percolation among pores, all directions receive injected water evenly and the original irregular well
pattern is basically suitable. Chang 6 reservoir of Yanchang Fm. is a fractured lithologic reservoir with poor physical properties, e.g. the
permeability is of 0.3x107°-2.0x107wm?, the waterflooding development is significantly impacted by the fracture directions and sand
body distribution directions. The waterflood adaptability for the original irregular well pattern of the oil field is poor due to rapid
increase of directional water cut and difficulties in late—stage adjustment. In addition, the strengthened waterflood mode along fractures
is difficult to be implemented in the old well areas as well. It is concluded that for the irregular well pattern of Chang 6 reservoir, the

measurement involving conventional water plugging and profile control would be an effective way to improve the waterflooding
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development effect. At the same time, a waterflooding development mode idea for increasing the amount of water injection wells and

controlling the injection rate of each injection well is proposed. In addition, based on the features of Chang 6 reservoir, that is, there are

many small vertically layers, the necessity for separate—zone water injection is put forward.

Keywords Ordos Basin; low permeability oil field; water injection; well pattern; recovery ratio
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Table 1 Formation pressure list for the Yan 10
reservoir in block D
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Table 2 Development index list for the Yan 10
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D DXCBRIEAR T KA1, Al 4 S0 A e R i R ik
TR B, W TR L 1.3 (H KO S A
TEA B F | 30 FR SR E A L R HenT Ak B 1.7 RLE | e R
TR 3.5% , SR B R R L AR L A i B T DRR T A
K S R ARG b T b R IR R SR
Ja O R SR AT 2 W S0 s | 15 W HE 22 2 9 R P IR AN T
oKl AR T KO &

2 EKAK2MEmEKRFR

PUL X B, LXK 2 3 i 750m, 25 il 1 A
16km?, I EL A 3055 9 S0 IK BB & , 25 M Mt OU e TR 4%
il JT A 1 I 6D TR R 28.8m, A AUEE 12.8m, FLBR

SCIESCE & TECHROLOGY REVIER

£ 16.4% , B 5% 18.95x 107 wm?, JR IR b2 E F1 6.2Mpa, & 77
2H00.83, XHIF & BB N 320 O, Horp g I 235 O, 7F
KH 85 1, ik AL 2.8:1, FFEEZY 200m, I WIEAR N A KL
DT BRI

L X B 2004 4F 5 R H A8 77 0 &, SRR ™ &M
W& 45 11 2004 47 Z 17 SR R BN R 4% b 2 R 1 8 4l
6.2MPa $it #£2] 0.8MPa 247, 425 B0 % 10% 0L I 456 &
IKZR T0% I A AR SE3G I . 2004 47 10 A X HE L 10
FIF, 28 2 16T 2005 4F 6 A i 15 18,58 3 4T 2006 4
2—7 Hid 46 1, BJEZ 58 E I WA 2010 4E5K 85 H
HEAE

L XYk IG , IF R A FAE & AR I B AL, K SUR B
#,

(1) HEAKRJGMIE = RS E I, KR TR,

X W) BGE R AR AR A K, 77 i B A TR, 2004 4E )T
HIEE PR 0971, KR T0%, Z 5 e RS TR, KR TRk
T EE AR 75%, & 2004 4K SRR H 7 0.90t, K
JE B A LT E KR A K R X B TR
K, EIKFETFFE,2010 F KXY I H7 I 2.0, BKER
66%(E 2) ., AWK G &K TR IR 2 B 21 2 )
SIS A VB T RE 1 A, T K B, 24 M2 R g Bl T
ARSI B8 IR, I = I B G, K B AR TR

7 100
6 o HPH o B AkR et 90
e T M - 80
3 i % 0 &
= M %
rosr 160 %2
&
i M 50
1 -4 40
0 I L L 1 I L L I 30
2004-01 2005-09 2007-05 2009-01 2010-09

HM

B2 L X3im X R im 2%
Fig. 2 Curve of oil production index in block L
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Table 3 Formation pressure list for the Chang 2
reservoir in block L
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Table 4 Main Development index list for the Chang 2 reservoir in block L
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Fig. 3 Curve of oil production index for the Chang 6
reservoir in block S
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