EEUE 2001 4F 4521 4 4535 1) Bo% H R 5 1 & ISSN 16711815 !
E s 2021, 21(35) : 14988 -06 Science Technology and Engineering CN 11—4688/T f‘

SIRMEIC XA, £ AL B TR B A A K BRI R B i )] BREHOR S 0, 2021, 21(35) : 14988-14993.
Liu Haicheng, Wang Xiang. Production design methods for water flooding reservoir based on the concept of balanced displacement[ J]. Sci-

ence Technology and Engineering, 2021, 21(35) : 14988-14993.

Bl EAS T
BT 59K 8 18 & a0 7K IR G 5L E SRV Ak

xR, 247
(1. P A By A 2323 el BRTT R EFEBE, 4978 257001 5 2. FNKRAFh TAR2ABE, #H 213164)

i O REMFSEIERT AR GRG — RS, FR AL F R B BT LS A R, Fa R
E5 BARFAE, A N EETFARRE S EE BB RYEA B LS TEN A BELRERTELR
FRR A7 KT o ERAIGUH AR, 0 T ES S AHOTE R ALY, Bk T ¥ b B HiER
Rk, ARG T T HERT S fedr 5O EF  RETRET TG LA, RLAH T wRFERRTZHF
B ILRE B EE AT A KA RS R Z YA, 5 S A KB BRI R R T S AT AR A E ey SR R R
TR SEMHT MEEREANTEERTEART A, ¥HRAEREAN, RAHFZ XA ERTE, BAFFA BN
0.9t, 5K TFTE0.3%,8 RAEKBY 37.5m’, Ak HHEREREARALRKKEIK, AL IIETHREFSHRITL,
Seghia)l AT, EHR; RikE; REE,; ERK

RS TE341; SCHRFAERS A

Production Design Methods for Water Flooding Reservoir Based on
the Concept of Balanced Displacement

LIU Hai-cheng', WANG Xiang”"
(1. Exploration and Development Research Institute, Shengli Oilfield Branch of Sinopec, Dongying 257001, China;
2. School of Petroleum Engineering, Changzhou University, Changzhou 213164, China)

[ Abstract] Designing a scientific and reasonable production plan is a core task for water flooding oil reservoirs. The decision need to
fully consider the dynamic and static heterogeneity characteristics of the reservoir geology and development. There are many influencing
factors, which make quantitative decisions difficult. Therefore, starting from the basic theory of reservoir engineering, aiming at reduc-
ing imbalanced displacement, the injection and production parameter design formulas for heterogeneous reservoirs under two different
control methods, constant liquid rate and constant bottom hole pressure, were derived. The influence rules of dynamic and static reser-
voir parameters on injection production design were analyzed. A new method of balanced injection and production design for heterogene-
ous reservoirs was formed. The difference between the traditional method and the new method was compared and analyzed with an
example, and finally the application analysis of an oil field was carried out. The study clarified that the injection-production design of
oil-water wells was affected by well spacing, porosity, permeability, current water saturation and other factors, and pointed out that the
sensitivity of the high-water-cut oil reservoir injection-production design to the current water saturation was significantly improved. Un-
der the same conditions, the new method was better than the traditional method. The field application practice shows that using the in-
jection-production scheme designed by the new method, the oil rate increases 0.9 t/d for the target well group. The water cut is re-
duced by 0.3% , the daily ineffective water injection is reduced by 37.5 m®, and the water consumption per ton of oil and operating
cost are also greatly reduced, which effectively supports the economic and efficient development of oil reservoirs.

[ Keywords ] balanced displacement; heterogeneity; constant liquid volume; constant pressure difference; production and

injection design
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