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EOR technology for the horizontal wells at extra—high water cut
stage in integrated oil reservoirs of Shengli oilfield

Song Yong

(Geoscience Research Institute ,Shengli Oilfield Company ,SINOPEC , Dongying City ,Shandong Province 257015, China)

Abstract: The integrated oil reservoirs have stepped into extra—high water cut stage. Original technologies don t fit to the
current development situation, and the design of horizontal wells has become more difficult and the development effect is re-
stricted to the deficient understanding about oil-displacement mechanism of horizontal wells at this stage. A large—scale
consolidated model was built based on the similarity criterion in physical simulation according to the practical production
data. Enhancing the oil recovery by the horizontal wells was studied. EOR mechanism of the horizontal wells can be re-
vealed through the introduction of contribution rate of oil displacement efficiency and contribution rate of sweep efficiency.
The influence of vertical permeability ratio , interlayer permeability , horizontal wells direction and the drilling time on oil re-
covery were studied with numerical simulation. The result shows that sweep efficiency may be improved at early stage of
production and the oil displacement efficiency should be enhanced in the extra—high water cut stage for the horizontal wells.
The horizontal well is more perpendicular to the line of injection wells the higher the vertical permeability ratio is and the
lower the interlayer permeability is. The contribution rate of oil displace efficiency is higher at the same water cut the earli-
er the deploying time of horizontal well is and the lower the contribution rate of sweep efficiency is.
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Fig.1  Schematic plot of large—scale physical consolidated
model and potential tapping patterns
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Fig.2 Remaining oil saturation distribution in the top

layer of large—scale physical consolidated
model (water cut is 90% )

K BE T DL K R A B4 T DLAR T R
B RMCRIEI R BS WIRCR A BU,
T WK R EeR ORI R T 2 DS RO A
FH 35 B 203 Tk AR A S AR BTk R 2
A&, Rk

r_ AEKI

E, = AL x 100% (1)
,_AE,,

E/= AL, X 100% (2)

fCEF' ED’ jﬁgg{ﬂﬂgl%ﬁrﬁk%,%, AERI %E#



B2k H3M R B A DX S KA R RR R R 121+

”

a—7K-FIF IR ELVE AR IE L

b—AK P I AT NI L

Tl % i o A

0.1 0.2 0.3 0.4

0.6 0.7 0.8 0.9

[l (o] (e mmut kT
E3 3#EZEEAXTHMERSHIENES T (SKEHIS%)

Fig.3 Remaining oil saturation distribution in the top layer with three potential tapping patterns (water cut is 98% )
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Fig.4 Relationship between the contribution rate and water cut
with different vertical permeability ratios

2.2 KEHFL

B AR R 3 KR A o A s, KPS
AT 2 1 I f 43 31 R 00, 45° F190° B, BiF 5% 7K
RN PN Y E Y e S ESOPS
F(ES5) . R RE K HiEAIELD



<122+ i

o & 20154F5 H

TR, %

FIRE, %
K $11 A4S I B e 2 BOTTHR
e F D90 IR 1A K A BTk 2
- SR 0 I BRI R 3 TR
—== S A5 T () YRk RS TR =
=== RS0 P90 T ) BRI AT TR R
5 AREXABTHRHMESSKEXER
Fig.5 Relationship between the contribution rate and water
cut with different angles between horizontal wells

and injection wells
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Fig.6  Relationship between the contribution rate and water cut
with different deploying time of horizontal wells
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Fig.7 Relationship between the contribution rate and water cut
with different interlayer permeabilities
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