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Abstract: To address the lack of clear criteria for well and layer selection in the offshore applications of fracturing-
flooding technology, this study develops a refined numerical simulation method to quantitatively characterize the oil
enhancement mechanisms associated with high-pressure fracture-induced permeability improvement, surfactant-
assisted oil displacement, and soak-imbibition processes. Based on numerical simulations, selection criteria for wells
and layers suitable for fracturing-flooding are systematically investigated, and the relative influence of key selection
indicators on incremental oil production is analyzed. Results show that the oil-saturation condition play a more
critical role than original reserves and physical properties of the reservoir in well and layer selection. Specifically, a
pressure maintenance level greater than 0. 4 and an oil saturation of exceeding 40% are identified as the lower limits

for candidate wells and layers. After fracturing-flooding treatment of the optimized target wells and layers, the
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initial incremental oil production reaches 50 m*/d, and the productivity index of the target layer increases from 1.2

m’/(d-MPa) to 9.2 m’/(d-MPa), and the cumulative incremental oil production reaches 1.01 X 10* m’ within six

months, indicating that the fracturing-flooding performance meets the design requirements. Field practice shows that

the proposed refined numerical simulation approach—which incorporates formation energy replenishment, pore and

permeability enhancement, pressure-induced fracturing, surfactant-assisted washing oil, and imbibition displacement

mechanisms—together with the established well and layer selection criteria, provides effective technical support for

fracturing-flooding operations in offshore low-permeability reservoirs.

Key words: oilfield development; low-permeability reservoir; offshore reservoir; fracturing-flooding technology; numeri-

cal simulation; well and layer selection
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Fig. 1 Solution procedure for coupled geostress-seepage.
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Fig.2 Normalized permeability under different net horizontal
stress conditions for core A (hollow black squares), core A,
(hollow red circles), core A, (hollow blue inverted triangles), and

solid curves are for fitted regression curves.
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Fig. 3  Oil-water relative permeability curves under different
displacement conditions fabricated by conventional water
flooding (black solid and dashed lines), surfactant flooding (red
solid and dashed lines), high-pressure water flooding (blue solid
and dashed lines) and high-pressure surfactant flooding (green

solid and dashed lines).

FAVEE LTS 355 TR B DA 0L 748 4 L R
B W E R T BB, B X L KR
B RMAL TNy FE TR EOKIRAI A S #h4L,
ZeAmAEL B 5 I 0 B9 33 50 BOK SR A K AR 2
{H; FEEET HBTRYRTE AR, 2 %L1
I EE T I AAB(E . T A B EATE thk
PEATARE R FEA A

X-x*
0= iy X= 8Kk,
S,=(1 -w)S* + wS® (2)

K,=(1-w)K)+ wK"
K,=(1 -w)K!+ K"
Hrh, o HIFEMAERF; S, S MmmeE; s,
BRI EE .
2) BEIMhZms
Z JRAT ML bR R i VPG S X 1 7 HUE 0 I




256 RYINRK 4R PR T RR

$ 435

T R IR oR S, JRIR AR S A —A 2 dn &l 4,
BeAh, R T AN R IR R R T Al ok sk
M T R A T %, S R T R v JRE - B
N-BENNRER, W TBWHNE R EE Tk
TR L I A AR

102
b4 o v oa o oiBIREIESA
o= EOREE
ol — R 2
— BORIG L
£
=
~ 0 L >
= 1 s
]ﬁ P 3
10-1 F A\ o \
\7\
10_2 1 1 1 1
100 80 60 40 20 0

SRR /%
K4 ik
Fig. 4 Mercury intrusion porosimetry curves fabricated by
cores data (scatter points), fitted regression mercury intrusion
curve (red solid line) and mercury extrusion curve (black solid

line).
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Fig. 5 Relationship between increment oil production and characteristic parameters. Relationship between (a) porosity and oil

increment, (b) permeability and oil increment, (c) effective thickness and oil increment, (d) water saturation and oil increment, (e) fault

distance and oil increment, and (f) pressure maintenance level and oil increment.
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Fig. 6 Relationship between oil increment and OOIP
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supplementary indicator line (blue dashed line).
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Fig. 9 Production performance comparison of target wells pre
and post fracturing-flooding fabricated by daily oil production
(red solid line with hollow triangle), daily liquid production

(green solid line with hollow cricle) and water cut (blue line).
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Fig. 10 Technology feasibility evaluation of fracturing-flooding
in target well blocks fabricated by model (blue squares with a
centered dot) with its fitted regression curve (blue solid line) and
target wells data (green, red, blue, black, cyan triangles with a

centered dot)).
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