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Application method of determining polymer injection timing with relative permeability curves
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Abstract: The early polymer injection technology can further improve the polymer flooding effect, and the method to judge the time
of polymer transfer by laboratory experiment and numerical simulation is relatively complex and limited in application. Based on
the mechanism of oil- water relative permeability, an application method for quickly determining the time of injection and
accumulation is established by using reservoir engineering method. The characteristics of the relative permeability curves of four
reservoirs are obtained through laboratory experiments, and the influence of the water cut change rule, water cut rise rate,
dimensionless production fluid (0il) index, oil-water mobility ratio and other characteristic parameters on the injection timing of
polymer flooding under different reservoir conditions is analyzed by the reservoir engineering method. The results show that the
above characteristic parameters are obviously different under different reservoir conditions. The injection time of polymer flooding
should be determined by sorting the characteristic parameters according to the actual demand. Taking production as an example,
the dimensionless production index, dimensionless production index, water cut rising rate and oil-water flow rate ratio determine
that the water cut of the injection time for four reservoirs (BZ, JZ, QHD and SZ) is above 80 %, 79.9 %, 86 % and 34 %,
respectively. According to the actual situation of the field, the time of polymer injection time can be determined quickly by
analyzing the relative permeability curve with reservoir engineering method.

Key words: reservoir engineering, relative permeability curve, mobility ratio, injection time, polymer flooding

W B H#A:2019-09-17.

FE—EEB N ARRAN1989—) , 5 TR LR A NG R R SCE IS GHEORBIETY o Sl IRAE - DU )1 48 AR B DB A R 8 5,
Ml : 610500, E-mail :289045557@qq.com

BERWHE: T =1 E KR E R LW H 25 P98 3% il A= 9kh AR (20162X05025-003 )



#5240

R, 45 AHS 2RI R Wy R e i SR BB 1o FH 7 8

129

YA L S RO AR R s T
W17 SRS KR T SR S Y TE AR P (E R A
LA L PRARIRAFAE R — E B 22 5 RS R
TR A HAR BRI A 22 i il B2 2
SR FH 55 W Ik S 56 AR R AU B X B
THUHEAS VF T T & A 5] 2R 5 e A LR A5
VLA A 58 MR A AR HLBA T 455
T TR EERTSE T ighiEez b 36— 1 7h I A R S 5K
BT IRIAIL, A He A L5 T SR AIL Y 5 7K R %
JETE R YRR SR TC A YR 8 K2 22 ) e R 5
KA TR R AEZ 0], PS4 R s 21 1
SRS 6 AR R EDUE® - R ZT A
S3 BT HAB M A ORI, S KR TR R RS
SRR/ IR A4 G PR R i R R 2 B2 TR 9 AT e BR
MRR, SERZANB I B, R, BT A0
BRI E TAR 3BT, %07 A A W SR LA
REVEAT G — B HIHIRE , EEAR I S Bt B A1 i itk —
A5

XA TR il 7K AR E e A T i T A2 T 8
IINT L X EEAS SRR SR W UKL SR LAY 2
M, Ayt — 2 T L B IR 3R W IR B SR AL
(77, D BRSO AR B 2R 0 A JR I AR (ALY Bl

1 SEIGH Ay
1.1 SRIG&H

Pe£E T BZ.SZ.JZ .QUD AR A T AR
MZRERAE A3 B, Horp  BZ IR i fLh R B
R MM ARL , SZ A Hh = 8 BRI MR, JZ & =L =B )
s JH JE G, QHID 24 1= 12 B BRI T . AH G I AHB
S SAF T

1) SEE A EHU T BZ.SZ . JZ . QHD DU/ i
[ RSR O, HIAE I WL 1,

2) SEGIE R BZ M L R 60 °C, JZ I

F1 AEBESOCEEHE
Table 1 Core basic data of different reservoirs
A Rebmm  fLBRE%  KMBERN07 wm?
BZ Wi 2.48x5.08 3540 961.50
17 R ¢2.42x5.13  30.81 1.024.00
QHD A 2.53x4.92 3820 8 384.20
SZ s @2.51x5.67  33.30 1891.23

T 2 50 °C, QHD JH1L AL J2 40 °C, SZ i1 il
JEJE65 C.,
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TE TR B 25 A T A K B BE 435 A 0.49 mPa-s
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Table 2 Water quality composition of injection water in different reservoirs

mg-L"
TH17EL (Na".K*) Ca* Mg* €O HCOs™ S0 Cr A
BZ 2484 738 10 41 1 801 783 531 6388
17 701 15 3 216 1049 14 235 2233
QHD 2531 89 61 103 1463 17 1335 5599
Sz 3091 276 158 14 311 85 5436 9371
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Fig. 2 Characteristics of relative permeability curves for
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Table 3 Characteristic parameters of relative
permeability curves for four reservoirs
L REDK BN SRBSUK FBA TR R

THIFE . s
WORIEE/ MOFIEE  WRIE,  FIBBR KHBER

g*fr\ 0, 0, 0, 2 2

% % % pm pm
BZ 4310 2500  59.50 0.032 0.133
JZ 3329 2525 55.00 0.160 0.844
QHD 990 29.80  49.00 0.118 0.274
SZ 1670  47.50 36.40 0.057 0.117
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Table 4 Judgment index of polymerization injection
timing under different parameters

i FAR T EHYCRIK JEHYCRM KR (M)/%

/% 5EU% FEU%  M<1 M<5 M<10

BZ <75 >80 <56 <83.1 <91.5
JZ <78 >77.9 <57 <823 <923
QHD <74 > 86 <62 <832 <92.1
S7. <34 <57 <849 <91.8
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