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Research on the Perforation Avoidance Principle for Strong Water-Flooded Layers
with High Water Cut in the S Qilfield of Bohai

GE Lizhen, WANG Gongchang, ZHANG Rui, ZHANG Lie, ZHANG Junting
(Tianjin Branch of CNOOC Ltd. Tanggu, Tianjin, 300459, China)

Abstract: After long-term development by water flooding, the highly water-flooded layer number has significantly
increased in the S Oilfield. In this case, the traditional classification water-flooded layer method with the corresponding
perforation principle can no longer meet the needs of current development. Therefore, the dynamic interference limit triggered
by the difference in displacement efficiency was analyzed by utilizing the seepage resistance coefficient and the quantitative
evaluation method of low-efficiency water injection. This work was conducted on the basis of the indoor physical model test
and logging interpretation results. When the displacement efficiency was greater than 30%, the interlayer interference caused
by the water cut difference was small, but when the displacement efficiency was 40%-45%, inefficient and ineffective water
circulation was aggravated. Considering the above dynamic interference limit, a suitable classification type was proposed for
the water flooded level in the high water cut period in the S Oilfield of Bohai. On this basis, a perforation principle was
established with the interference limit of displacement efficiency as the core: In the high water cut period, there was no need to
avoid perforation except for engineering factors when the water flooded level was from I to V. As the water flooded level
reaches VI, perforation avoidance measures should be taken. After implemented the perforation scheme made according to the
proposed perforation principle in the adjustment wells in the S Oilfield, the water cut was reduced by 8 percent points on
average, which indicated good results.The research results demonstrate that the perforation avoidance principle above can
avoid the strong water flooded layer with ineffective circulation of injected water, and can guide the formulation of the
perforation scheme for reservoir with strong water flooded level.

Key words: displacement efficiency; strong water flooded layer; seepage resistance coefficient; water flooded level;
perforation limit
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Fig.1 Relationship between water cut and displacement ef-
ficiency
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Fig.2 Relationships of water cut and displacement effi-
ciency with injected pore volume multiple

FH L #E A & KR R AR B 0 I R B B, 6 )2
W 3k 7K W ELSR K L BB, 780075 TR SR KR 2 1Y
BRI AL AR T, B A BT R A R EE A2 4l R T
22 KHHEESTHRR

KWK LG, Z26KFEZ0 . 2RI
B, ISR R ZE R 22 A R0, 763K ML
5 B K 2 B 5 B WU 3535 i i, S BUIR AR I
BORZB S 2, AT, & & KED, #
M 323 Yt BHL 7 28 4 1) = 2 PR 3R 2 A 2 385 FE R /K 6
B I, JEF K B BRI R A I 2K AR B TR BE
71, FIFE Wi BH 71 F EGH — 20 5 A KT 8 B 7t
PR, —ZEPIAHB IR PE A 2T RR o

AKK Ap AKKwAp

0= ol + oL (2)
FRAJ A5 E 2 AT BEL kSO, W] A5
QFL:AKL (3)

il (f+ 1) E (i)
A 0 MW, mY/d; A HEETAR, m®; LK,
m; K NARBIER, mD; Ap NAET 2, MPa;
Ko R AR AR X2 38 35 Ko, oK AHAH XS 35 %
Uo NIEIHEEE, mPa-s; p, MHLZ K EEE, mPa-s,
BB 1 R A o "R N

1
T S

Ko Knw

MRAE O MC4), 2260 W T 2R B9
RORIRRINL, 2RI 3. A 3 Al DL, 4K
MBCRAEA T 9 2 B Be: TEB B T rp, SR %R
BBy ZR BT B A WA o, O T e e R AR
T F B R W AR e B BT A, GG Ak R B
iRy R BT R AR A 22, Ui W eI BE ) R EOR P

B3 IHMESENDERXER
Fig.3 Relationship between displacement efficiency and
resistance coefficient
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Fig.4 Relationship between oil displacement efficiency and

resistance coefficient derivative
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Fig.5 Resistance breakthrough coefficient under different
displacement efficiencies
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Fig.6 Relationship between water injection efficiency and
displacement efficiency of cores with different per-
meability
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Fig.7 Relationship between water injection efficiency and
displacement efficiency of crude oil with different
viscosity
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Table 2 Fine classification of water flooded level in S Qil-
field
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Fig.8 Perforation scheme of Well G1S2
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