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Prediction and application of dimensionless fluid production index
curve for heterogeneous water flooding reservoirs

XTAO Wu
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Abstract : Maintaining a reasonable liquid production scale is one of the main measures to delay the decline of production
in waterflooding reservoirs during extra—high water cut period , during which the relative permeability curve of oil and water
obtained from core testing is usually used to calculate the variation of dimensionless liquid production index with water cut,
so as to predict the reasonable liquid production of reservoirs in extra—high water cut period. However, the theoretical di-
mensionless liquid production index curve based on core testing is not suitable for the actual situation in the field due to the
great difference between the water flooding process in the core and heterogeneous reservoirs. Therefore, based on parallel
core water flooding experiment, the dimensionless liquid production index curve equation with permeability and permeabili-
ty ratio was obtained by regression, and the dimensionless liquid production index increment chart considering the influ-
ence of reservoir physical properties and physical heterogeneity degree was established. Then, the flow field of the water
flooding reservoir was divided into water flooding swept area and non—swept area, and the experimental law of core water
flooding was applied to the water flooding swept area only, and the dimensionless liquid production index chart of the reser-
voir with different sweep coefficients was plotted. Field example analysis shows that the method requires fewer parameters
and is fast in calculation, can consider the influence of reservoir heterogeneity , and can calculate the current sweep efficien-
cy of water flooding based on the measured fluid production index in the field.

Key words: dimensionless liquid production index ; parallel-tube core water flooding experiment : heterogeneous flow field ;

increment chart; water flooding sweep efficiency
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Tablel  Coefficients of dimensionless liquid production
index curve equation based on parallel

core displacement experimental data
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Table2 Linear equation coefficients of coefficient items
of non—dimensional liquid production
index curve on permeability

soK SMBE BEE BiBF
HUK UMEE  pEE ) L Bk R R R . B
J#(em)  F(mD) &= e =
5 766 11841 14331 -0.0309 1.0 00005 06756 -0.0006 —-0.0045 0.0004 0.5637
5 1397 1.0 18100 07500  0.0778 24 00004 09600 -0.0003 0.4170 00004 0.5512
5 2727 28069 -0.5897  0.6503 27 00005 -0.0509 -0.0005 0.8654 —0.0002 0.865 4
5 2488 20854 -0.7049  2.5006 36 00010 -0.5149 -0.0009 19826 0.0017 -1.8947
5 2548 24650 -12190  3.1992 37 00006 04600 -0.0010 15872 0.0007 -0.1100
6.9
5 2932 37083  -24901  4.6380 69 00022 -3.7400 -0.0036 82246 0.0033 -4.8500
5 3034 40300 -2.8000  4.8700 71 00020 -23531 -0.0022 52800 0.0021 -2.6000
5 1630 10000 05403 07500 87 00025 -42796 —0.0046 11.5840 0.0024 —4.8897
22 -
5 1747 - 11875 02900 12136 3% 10000 mD
5 3142 24700  -0.9600  3.5567 = 2.0 V535 % J98 000 mD
= — BIE KK
5 3350 26678 -1.0900  3.7100 = 18 % 796 000 mD
® 1.8 F---&i#E %4000 mD
20 595 01652 08346 00791 ﬁ o BB %2 000 mD
20 1315 1.0 18840 -1.0247  1.1955 o L6 r
20 2099 40700 -27200  2.4565 14 b -
T
20 955 » 19755  0.1500 09190 N N
20 3627 ' 24318 -05970  1.9482 - mmmmmmmm T T T
1 0 e C 1 1 1 ]
20 1336 24200 03433 1.6700 0 0.2 0.4 0.6 0.8 1.0
20 1347 24691  0.1700  1.7597 B
0 2856 3T L —13184 29527 a5 7 % T IR VSR 6 0t 28 1 R T [ AR
20 3235 27891 -1.7578 23468
20 2291 12700 14000  0.2700 4.0 .
— BIERLE AL
20 2355 . 17002 07126  0.6276 g 35 [ IEEELES
20 2616 23500 -0.4397  1.3600 = H6
= 30 F % Joa
20 2875 3.0006 -1.7711  1.8445 = PN
100 734 09267 -04271  0.7080 o 25 F
100 1844 1.0 16886 —1.1921 14600 X 20 |
=
100 5234 31433  -32410 2.5384 R sl S
100 1289 0.1777 06591 07106 et
27 lO = 1 1 1 1 J
100 3539 05767 02990  1.0827 0 02 0.4 0.6 0.8 1.0
100 2604 1 01666 07160  0.8800 k%
7.
100 2984 05343 04805 12167 b5 3 % 2 2 3 6 DR VR W4 B 28 10 K I AR

ok B A0 I2 8, R S 5L 50 A RETE 58 A oK
B S AN B AR RSN BE ST o S B KRG
A 24 S R, DU A SR i R R R B v K S Y
SRR 1A BRI 2 o 40 i i e A1

N T 5 W B AR B PR R BE T 52
M), 1 583 S5 36 A 2 I 3 A AN 3L B0 ) 22 5 1Y
T, VLR 5 R 8 R S A R I JC IR UCR W s
Bt Lo 2, 2RI R B B R KB ERYZET L
DR SR YA 5 W it 75 7K 3 A2 A R A A5 1 BT i
(1),

Bl ZEREERRSEZRRENTEIRR]
FE % R IE B AR

Fig.1 Correction of dimensionless liquid production index
curves in consideration of permeability
and permeability ratio
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Fig.3 Dimensionless fluid production index curve of target
reservoir in water flooding sweep region
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Fig.4 Sweep efficiency of water—flooding reservoir
with crossplot method
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