%46 K5 2 % LI T - S S Vol. 46 No. 2
2018 % 3 A PETROLEUM DRILLING TECHNIQUES Mar. ,2018
4HEFEDP doi:10. 11911 /syztjs. 2018016

g Q HAREEL B KK B MBBMEERKA

kEE. A WL MR, E OB B

Coite A it o D A B W) R HE 0 4 W I T A0 I BIE ST B L K 300459)

W OE.3E QumERAME KB ELF RBAKRTFRRARE EAKIKHZHOR R Y R, 45 %09 2 T
RTIHMERBERGR, RABRIEFT L BFTREXELAUMN T EH R D06 A8 AE X, &4 MK
HAGRZRARXNFRTREEN R EBHEFAER BT HMAEMA ELXE ST EAKIEBZR £ R
BT Rk B iEARB GG B4t L4aERBELEL FTHRRARBERYGHEIL. R B TRIEBR EH
BN BERFHR,FHETHT 5 EERTEEZREG TR ERL, BRER T RAM G dBEHHZRRRE
P QWHHITTAG LN BAFTRIFOMAR, ARLEERAN MEALRELHT.ZREARNELETEE
MR TRk ELTORAKGREASBRERT KRR ZH BT AL A RT3 0w 2OR, T H % L4
AR ST R R RE A A 2R,

KRR R K R Al R TRk B KRR EK A LA

th[E 4y £S5 . TE345 XEARER A XEHE.1001-0890(2018)02-0075-06

Fine Injection-Production Technology for Bottom-Water Viscous
QOil Reservoirs with Interlayers in Bohai Q Oilfield

ZHANG Jilei, LONG Ming. HE Yifan,ZHANG Wei, MIAO Feifei

(Bohai Petroleum Research Institute of CNOOC Tianjin Branch, Tianjin,300459, China)

Abstract: In bottom-water viscous oil reservoirs with interlayers in Bohai Q Oilfield, the horizontal
wells experienced poor liquid enhancement effect and the injected water flooding efficiency was unobvious.
Researches on fine injection-production were carried out to solve this problem. The reservoir engineering
method was used to deduce the expression of control coefficient reflecting the influence of interlayer param-
eters on productivity,and together with oil-water two-phase seepage productivity formula,the control effect
of interlayer on liquid production capacity was studied. By means of numerical simulation and orthogonal
tests,the reasons of poor water flooding efficiency were analyzed,and the influence of interlayer on water
flooding was studied. In view of the extremely uneven water absorption on the upper and lower parts of in-
terlayers for commingled water injection,a new interlayer-based intrastratal staged water injection technol-
ogy was proposed and the optimal injection/production ratio for each stage of water injection was deter-
mined. The studied fine injection-production technology for bottom-water viscous oil reservoir with inter-
layer was applied in Bohai Q Oilfield and achieved satisfying effect. The research and application results
show that under the same water cut, the larger the liquid production capacity,the greater the production
pressure difference should be. For bottom water reservoirs with interlayers,the efficient development mode
of“intrastratal staged water injection+ liquid enhancement by large-capacity pump”has achieved good oil
production enhancement performance, which can provide theoretical basis and production experience for ef-
ficient development of offshore viscous oil reservoirs.

Key words: bottom-water reservoir;viscous oil reservoir;interlayer;liquid enhancement by large-capac-
ity pump;water flooding;field application
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Fig. 1 Interaction diagram between permeability and shale

content in Bohai Q Oilfield
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Fig. 2 Diagram of cross section of interlayer
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Fig. 3 Relationship between interlayer vertical permea-

bility and production control coefficient C
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Fig. 4 Relationship between interlayer thickness and pro-

duction control coefficient C
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Fig. 5 Interlayer model in well pattern of “two

injectors+one producer”
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duction pressure difference under differ-

ent liquid production capacity
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Table 1  Values of orthogonal design factors

% LEERL o TR 8
K1 0.2 0.2
K- 2 0. 4 0. 4
K3 0.6 0.6
K 4 0.8 0.8
K5 1.0 1.0
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Table 2 Results of numerical simulation

FEFT EWERK o FWERK L BiuE/100m® | FRFS BEERIL «  FEERE S RiE /100 m?

1 0.2 0.2 14.2 14 0.6 0.8 15.1
2 0.2 0.4 15.3 15 0.6 1.0 14.5
3 0.2 0. 6 15.5 16 0.8 0.2 13.5
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5 0.2 Lo 14.5 18 0.8 0.6 14.3
6 0.4 0.2 14.7 19 0.8 0.8 14.2
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8 0.4 0. 6 15.7 21 1.0 0.2 12.2
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10 0.4 1.0 15.1 23 1.0 0.6 12.6
11 0. 6 0.2 14.3 24 1.0 0.8 12.3
12 0. 6 0.4 15.0 25 1.0 1.0 12.1
13 0.6 0.6 15.2
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