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Discussions on concepts, countermeasures and technical routes for

the redevelopment of high water-cut oilfields
Han Dakuang
(PetroChina Research Institute of Petroleum E xp loration & Development, Beijing 100083, China)

Abstract: Due to the strong reservoir heterogeneity and the comparatively high viscosity of crude oil, the oil recovery by
waterflooding is low for China’ s continental reservoirs. There is still a great potential to enhance the recovery. The
remaining oil in mature oilfields at the late high water-cut stage is highly scattered at large. But there do exist locations with
relatively abundant remaining oil. Therefore, the sophisticated reservoir characterization and remaining oil distribution
quantification will be necessary for the reconstruction of understanding system of underground reservoirs. On such basis,
combined with well pattern rearrangement, different strategies and measures should be employed for locations with
relatively abundant remaining oil and regions with scattered oil. This paper puts forward three measures to tapping the
potential of mature oilfields by combining non-uniform well pattern with uniform well pattern or comparatively uniform well
pattern; uniform or comparatively uniform well pattern with more effective oil displacing techniques such as flowing gel
etc.; and vertical wells with horizontal wells. Multiple disciplines and techniques including geology, seismology, well
logging, and detailed reservoir simulation should be integrated to determine the locations and scales of the abundant
remaining oil. The relatively systematic and feasible routes and the related specific requirements are proposed.

Key words: high watercut oilfield; water drive recovery; redevelopment reservoir description; remaining oil

distribution
1949 1210t 2009
1. 89X 10° 1, .
929 o, 5 000X 10* t 27 a .
° ’ ’ Al 60%
N ~70V., ’



584 Vol. 37 No.5
, 2007 3 1
( . ;
) .
86.0%, 2003 ' , .
84.1% 1.9%; 80 % \ Gy
73.1%., 2003 68.7% ,
4.4%; 2007 .
73.2%, 2003 72.8% ,
0.4%; 60 % « «
86.5%, 2003 82.4% 4.1%. ” , «
H 3 ”\“ ”? .
4% . .
80% ,
70 % , \
’ 1999 4.1t
, 2009 2.25 t; ;
1 ,
1526 .
587 38 %
92% ) ) ;
. , 0.43 .
2007 , . 2
31.2%, 2003 80% ~90%
32.2% 1.0%, ’
. 2 .



585

2010 10
2
2.1

80 90

80
10%t (4
8.99%.
80 %
80

91.1% ~94.9%.

90 %

, 60 %6 )
. 20
20 t6n
60%’
2006
12 %,
, 350- 45
, 2.2
10 ,
7X
[24,5]

3

[2.45]

10 ~30 t
2-350-P47
24%
50 t. 2-

b



586 ° Vol. 37 No.5

2.2. 1 #] &0 5 £ K0y 453 3R 1.5% ~ 3. 0%. [ 2]
2004—2006

’ 2. 9%;

. 4.3 km?*,2001—2006

. . 47 51.6X

, 10* 1, 3.3%,
. . 2.2.2 pEcR 4 ey 35 R
) 80% )
3

@ , « ”, ,
) .

3 . .
s ( 180 mPa ° s)
10~30 t . . 0.1~0.2
3t , PV . 4% ~5%,
3~10 . . . SMG
. 120 G 18 10
, , mg/ L , s ,



587

2010 10
70 % ~ 80%, ,
250 ~300 m ,

50% ~60 %
»  2005—2007 3 » 45

, 30. 05X 10* t,

5.95<10° 1 4. 49

5% ~7%,

SMG

)s

70 %

1% ~2%.
80%
; 3
)



588

Vol. 37 No.5

3.1

3.2

[89

, 10

3.2.1 37 S0t s 2 shb, 25 S0 B 2

[1 . .
, 2006
23 , 19 , 13 979 t.
3.2.2 13F F0A VR BE BRI A A
4 m
4 m H
2~3 m,
4 m

3.2.3 5 RF- T S8 PR 15 A4 B 6 TN 5 R

2

9 9

3.2.4 BECRA] EFF RN KA



2010 10 : . 589

. 3.2.9 /A TR Z 4k pEAE SR R 69 T S s ARLIE
3.2.5 KA il il 45 F Ae Sk 89T

2
\ , 3.2.10 2V EF FAC R AR 95 2T =
. Y o AR A
3.2.6 AR A A8 SB35 3 ~5 m 691K 85 BT & ,
) [10.11]
s 3 ~5 m ’ ’
3 m ) ) ’
) 3 m ° )
3.2.7 ARGRANG EH 5 m LA GGG E M ,
. . 3.3 ,
G218 , 90% ,
. 50 t, 30t . ,
3.2. 8 W E 15 E E At SR AN A A ()
13 »[ 13]’ ,
. 3
. . 3.3.1 242 R ER . HFo Hk it £ AR

Hik FRATL B AL R

)

-



590 Vol. 37 No.5
@ 4
80%
, 70 %
@ .
@ b b ”c
. 80%
@ , « , »
3.3.2 L BT LIBARE B AR RE S 7
By AR A R 4 it 4 ARG AR , “
) ; ( ( )
(Kh/ 7,
’ K s h , M ( ) », «
) s SMG ,
5% ~7%.

3.3.3 AP L A 324 & R 4 (GIS) A L4k &4 8

BT AL R LA E

b

(GIS)

3.3.4 AFRH AR EALRM AR S, FI P E AL

M AR 6935 AKX K



2010 10 . 591
’ [ 8 ,
. [ , 2003, 24(1). 58-62.
Liu Jianmin, Xu Shouyu. Reservoir sedimentary model of fluvial
facies and its control to remaining oil distribution [ J]. Acta
[ R R Petrolei Sinica, 2003, 24(1). 58-62.
[J]- , 1998, 25(5): [9 , , .
41-44. . , 2005, 26(1); 79-86.
Xu Anna, Mu Longxin. Qiu Yi’ nan. Distribution pattern of Shi Zhanzhong, Zhang Yiwei, Xiong Qihua et al. Control
00TP and remaining mobile oil in different types of sedimentary factors for formation and distribution of residual oil in Gangdong
reservoir of China[J] . Petroleum Exploration and Developm ent development area of Dagang Oilfield [ J] . Acta Petrolei Sinica,
1998, 25(5): 41-44. 2005, 26(1): 79-86
[2 [ 10 , , s
[J]. . 2007, 28(2); 73-7T8. LA]. [Cl.
Han Dakuang. Precisely predicting abundant remaining oil and » 2005. 40-47.
improving the secondary recovery of mature oilfields [ J] . Acta Liu Wenling, Han Dakuang, Ye Jigen, et al. Techniques of
Petrolei Sinica 2007, 28(2). 73-78. predicting remaining oil at high water cut stage [ A]. The
[3 [J. proceedings of symposium on detection techniques of inter-well
, 2008, 35(1). 1-5. remaining oil saturation[ C] . Beijing: Petroleum Industry Press
Hu Wenrui. Necessity and feasibility of PetroChina mature field 2005. 40-47.
redevelopment [ J| . Petroleum Exploration and Development [ 1] , , ,
2008, 35(1): 1-5. [J- . 2009, 30(4). 550-554, 559.
(4 i , Liu Wenling, Han Dakuang, Hu Shuiging, et al. Consideration
[A]. [q. and practice of reservoir geophysics techniques in development of
, 1987. 178209. mature oil fields with high water cut [ J] . Acta Petrolei Sinica,
Han Dakuang. Improving secondary recovery for development of 2009, 30(4): 550-554, 559.
complicated oilfield by scientific research and pilot test [ A] . [12] Han Dakuang Wang Jingrong, Ye Jigen. New demands for
Proceeding s of the conference on development and construction of application of numerical simulation to improve reservoir studies in
oilfields organized by Ministry of Petroleum Industry of China in China [ J] . International Journal of Numerical Analysis and
1987 [ C] . Beijing: Petroleum Industry Press, 1987. 178-209. Modeling, 2005, 2(Supp.): 148 152.
[13] , , )

[6]

[J].
, 1995, 22(5). 47-55.

Han Dakuang. An apprach to deep development of high water
cut oil fields to improve oil recovery [ J] . Petroleum Exploration
and Development, 1995, 22(5). 47-55.

. . . [J.

,» 2005, 32(3): 91-96.
Li Yang, Wang Duanping, Liu Jianmin. Remaining oil
enrichment areas in continental waterflooding reservoirs [ J] .
Petroleum Exploration and Development, 2005, 32(3): 91-96.
. ,

2009, 30(3): 396-399.
Li Yang. Study on enhancing oil recovery of continental reservoir
by water drive technology [ J]. Acta Petwlei Sinica, 2009 30

(3): 396-399.

. . 2008, 35(2); 225229

Zhu Yan, Xie Jinzhuang, Yang Weihua et al. Method for
improving history matching precision of resewoir numerical
simulation [ J] . Petroleum Exploration and Development, 2008,

35(2): 225-229.

SR EC1932-), B, #iAt MA, ¢ B AR L, ¢

Gl BAR T AR AR AR B IALNT, L EAF R BT A RS K
N B Bl BEEAE M T @ R, dhak, L THERREF RS 20 5 F

B & i A A F 7 12 W8 B % A, 100083, E-mail: handakuang @

petrochina. com. cn

: 2010-05-04 : 2010-06-30



