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Study on optimization of injection and production for improving development
effect of heterogeneous reservoirs at high water cut stage

CHEN Hong, WANG Tao, LIU Rumin, TIAN Miao,MENG Qingchao,ZHU Xuchen, TIAN Yanni
(Oilfield Production Division ,China Oilfield Services Co. LTD. , Tianjin 300450, China)

Abstract: Combined with the reservoir development stage and characteristics, a high water cut period model is established by using
sedimentary facies control to study the effects of planar heterogeneity, inter-layer heterogeneity, injection—production ratio, producing
liquid rate, high water cut shut-down wells and hydrodynamic injection—production method on the development effect. Based on
economic evaluation, a comprehensive evaluation method is used to clarify the main factors affecting the development of heterogeneous
reservoirs during the high water cut period and to propose scientific and reasonable countermeasures for the optimization of fluid flow.
The study shows that cyclic water injection in the high water content period of medium—permeability heterogeneous reservoirs can
improve the development effect, and the cyclic water injection methods are varied in different facies zones. In channel facies, the water
cut rise can be slowed down by short injection and long stop of water wells; in channel facies and channel flanking facies, the degree of
oil recovery can be improved by long injection and short stop of water wells; in channel flanking facies, the symmetrical periodic water
injection can effectively tap the remaining oil in the reservoir. The reasonable fluid—producing intensity of channel flanking facies and
channel flanking facies is 4.0 m*(d *m)and 3.0 m’(d*m)in a typical block, receptivity. This can achieve the purpose of balanced
recovery, flow=line adjustment, water control, and oil stability.
Key words: medium permeability heterogeneous reservoir; high water cut stage ; influencing factors ;injection—production cycle
SIAER BREL, i, X, 55 A8 Bt e S R WIEER A AL BB T R GRS [T ], A Uk, 2023, 16(2):215-219.

CHEN Hong, WANG Tao, LIU Rumin, et al. Study on optimization of injection and production for improving development effect of

heterogeneous reservoirs at high water cut slage[ﬂ .Complex Hydrocarbon Reservoirs,2023,16(2 ):215-219.

T S E KB B TF R FOR Z M R A BN IR A T A RS T T e 2R
FIHF & 45 BT Z2 b IR 25 A 5200, B o8 5 7K 3015 i) M) F 980 A e B AR A 5 2018 AF F AR 2% ek R 3l
T 2 R B 32 B 2 T i A K IR SR A A P o8 2 v 57 7K T30 2 780 A i 5 i) PR 28 0T e T F 9T
FAR i IR R s R e, ad [ N AT
AR VRBIE A7 5 150 15 7 I P T 4 i 5 il PR 26 (R BIF 5 -

B A et et O
P X VD b 243 SR ], VEANOT I T T2 % TAE. E-mail:chenhong820917@163.com.




- 216 - RSl

202346 H

GINT TG IE TR R AR 2 ST A X R A
AR o AT NHUS T — R 51 E 2RI A
SRUTAHE T RIS S R T AR P 7 R 5 ]
R — I RN R L UHR AR B B,
IKARR AR 5 SR X A 7= 4 2 iy T e A b o AR
AT GE 75 0 A L SSORIT A P T, W 45 52 i O
KRORI FRENE S LUAR R e i 73 [X e Sy
191, A B L Al L S R E SRS AN [
T 2 o ) A 2 o R L RO L R AR
it R P AN TR 5 7K 9 B B8 ) A o A B AN [ 7K
05 O T R BRI, S5 A ST, B s
AR 24 S s 5 K R T R ORI R RN R, N
SR TR AR i H G B B P AR I, OB
Bher i B BOR AL AL R 3, DASE BUR B i 4 45K
Ty H i

1 = S AT AR R R

AP 2R X Bl gt 750 3 249 Jo o 8 ) 552 B 2 B R i
PRV, 5 T UUAR GO R AR B9 22 S, 1) IO RRR 4%
TP 53 AT AR ST 8 T 14 SR M ST 7Y
SR TIRE A, BTN [ B S i (W 3k D WF
FERMA A 2, #5780 R BB A A (16 20 56 1> J7
5, FIT R RCRFE R PR2R 3 M B il

F1 ARXREASHREEIGIT

AT A XS4 AT
BRI A5 5 5400.31~0.85 0.3~0.9
JZTRHEY i ZE%212.9 2~25

SRR 8%~12% 6%~18%

R 0.5~1.2 0.4~1.6

1.1 FEIEHRE

B T AR S R R A2 A T A 3
BUE BEREE B 0.3~0.9, 3 57 1 48 5 2 50450k
0.3,0.5,0.7,0.9 YRS BEADL 45 R R, 1722 5 &R
BRI, S 17 A S8 T 1 5, e T i R 2R ) S T e
WE . PSRBT 0.7 )5, % R IBCRE 2 i A4
FEMR (UL 1) 5 &K T 95% I , 118 28 57 R 500
AT R AR R A AR R R (WL 2) .
1.2 EBEIEHRME

TEPE )2 (A 9 25 RAEAE 2 10 2 R HE Y B | J2 )
WEEBER BN 2~25, @7 JZ MR E RN 2,
4,6,8,10,12,15,20,25 (LR, BLf 45 R R, 2
() A 349 o e e, )2 ) 25 S AR R e AR . 2 )

RERT 65, X RICEE AR AR (ILE3) ;%
IR T 90% Jii | 2 18] 90 2 XoF T iz 56k R 5 v R B 34 K
(ILIE4) .

55

0.3 0.5 0.7 0.9

Al FEEFREERBEZEAXR

>
=]
1

W 57K60% ~80% M 77K80% ~90% M 777K90% ~95% M 57K95% ~ 99%

L g
(=] W
T

EK LT %R AR AR 1 %

10 |
0.5
0
03 0.5 0.7 0.9
s S AR

H2 RESKHERLFAMERBEREXZ

i
2 4 6 8 10 15 20 25
JE 22
B3 RARARELERBEREXZR

25+

W 5K60% ~80% M 5/Kk80% ~90% M %7K90% ~95% M 57K95% ~ 99%

HK EI %R AR AR R %

2 4 6 8§ 10 15 20 25
JR 2%
B4 FRASKH-BEMNAELZLRBREETMLLR




16 2

Wi 20,5 AR e e S A R A e T R AR5

- 217 -

1.3 RiBEE

SR VR B (B 1B 46315 L R 69%~18% , 5401 AN [F]
T IK B BER BGH FE 53 51 °h 6%, 8%, 10% , 12% , 14%,
16% ,18% ,20% B X} ¥ AR RS2 . FLIUSE SR
B, A ) 25 K By B XA 4 B R VRO B, ELR &5 /K |
Tt A B SR B A IR 2 T KR,
SR VR R 1) 728 A X SR WAL 248 5 Wi B K, SR VR T B ) 2
L BN T SRR KB X gk, [ 15 R 15 LA R
PELES) .

SRR E

14% ™ 16% ™ 18%

»
=]
]

= 6% ®W8% W™ 10% 12%

FK T %R AR AR A %
5 o 5 B

o
n

0.
60% ~ 80% 80% ~ 90% 90% ~ 95% 95% ~ 99%

ok
A5 RREAKMBERREES RBREXZ
EFREE
BB, AN ) 5 K G B BT R FE AR A 1
e, KT 95% I, R LB AR I R RIOCR

1.4

M R (LA 6)
501
i 7K60% i IK80% o FIKO0% —am F57KO5% = P7IKOO%
45+ 43.1 e B2
419 = 41.8
40+
IS 35, 357 35.9 36.2
35 — 339 33.6 337
)
=30
B
) '_‘__"_’_\“_.
20+
9 e S——

02 04 06 08 10 12 14 16 18
TR

1.5 BEKXEHZM

i HR S /K B B il O A4 TS [l A A
] 5 K B DC IR SR R B (s . WY 45 3R,
IR B3 7K AT, S i B K o B A 7 e ] E
I EE I, DA ARAIH: XoF 28 25 1) 52 el B J A48
FEAR AR (% v RABAS [ B2 BEBEAG . [R]— il
T, ORI B E K R A EOR AT R A B T AT
SR A RN N [RITIAYT 328 25 S X i e A AR
S e W 2 T e 2 K2 A0 O, Tl B AR S e R
(K7 .#2.3%£3).

50 -
TK=96% =@~ /K=97%

TIK60% @75 K=90% =@=77/K=95%

KRR %
R E

36 L 1 Il ]
0N $63EE I $60REEII  $55A0aE 6 $50REE I I

H7 RESKH-BERE SO T &Ik &

Sy 1 WY v AR G s K B e T e AR
M FEZERER, T R RCR K, A
XPFEEAER B R AR B R e ORI 41
HWRA M ERZ B, SO B R T % . ZHERIE
LRI LR A PR G5 R R, 2 il s 5 7K 5
ma R R HE Y oy - P 7 R A > R M2 > 1R LT
> RWGHJE 2775 B R L= [A) 3E 1 5 5
M) 2 5 SR B B AR — B (UL 8) 1B b itk
o 7T SR VR TR R e R 0K, e Tl e K
W52 PR 3R HEY A < OF- T R R > R > )2
]2 25 > TE R L (DLIE19) o o & 7K U AT 36 o 3 A
K 7 ORI PR A ST T A Ak

B6 RREGKHRERILSRdARER AR K IRTIT A SIOR AL A
R2 REMN T X LR L
\ I VA S IFE 10 A1 SRTRAR SRR
" XIHm H 7 7 S = e H 107 107
$50 1 -100 7 -8 714 -7.78 -7.74
$55 1 -102 7 -9 345 -6.27 -6.47
$60 1 -103 4 -9418 -5.05 -6.41
$65 1 -104 4 -8 832 -4.02 -4.08




0
PR AR RIGEE TR
B8 Ak i R A EH R £
190
160 +
= $50

1l il

0
AR AR CRBGERE R
B9 iR R A ERE

2 KB IEE AR

2.1 KEhhFEFEKTHK

FIRR DB P - 17 B J2 Tl 24 o H4g e, 22
AR K S KA B T8 B L KR
FHARBEAR, & K P b T, RS SR J i i B T
BERB/NREIZE PRI SE T A K 8 g5
Tk WK CR B ER A JR 0T K H R 1 T i
FRURHAS B8R 4 it s, DR ke A RS £ P T 3093 K ke 42 g
B AR TR 7 KRR

JE I K G o s s KB R R R ) PR
F 2%, il R AR K SSB AR T, 42 8 K 3R IR
i b R R B, B X D R R KB
DR 3T R, R ) 22 R B XA il HEA & B
DX o TR B, mB RBUE IR E R, K&
JEZIE IR E NG, 598 XA g a ) - . ) |
% HR SR 2 i B HL B AN AR S T — R, R R

= $55 = $60 $65

130 +

FREG 2770

100 -

70 +

. 218 - AN 20234E6 H
%3 $50iMN TARR &K% FIEFRM tL
I 1SRN A 10 4111 SRTRER  GWTRMEE
K% ' E2R00) '
S IR /15 7% IR FS/ 7 T 107t 107t
97.0 1 -104 -9 304 -10.41 -9.77
97.5 1 -101 -8 645 -7.71 -6.94
98.0 1 -69 -7 068 -4.94 -3.15
190 e A R 22 (A R A 31, BEAS 42 5 R XY T e 2
160 | 5] 3 AR o
E . B $50 m$55 o $60 465 29 E ,Hﬂ;EEﬂ(
o IR 8 T 14 SR S8 (X BB 0 75 725 5 7K 909% it
z B vE K H 143 514 20, 30,40, 50, 60 d 34T JE )
HEARBUERIAFY , 455 (DLIE 10) 2R B, 37K JE 1)
R, Sk TS B R I R E L (R T

50 d Jr 7 A e B WS el /), PR b A 0 K R A A

50 ds
350

3.0+

KRR %
o
i

P
—_ 58]
W (=]

T T

1.0 L L | | |
10 30 50 70 90 110

HK A/
10 REEKE ARSI

TEEK A0 50 d A 3L aE 1, 3834 1 KA
(720 d530 d) KR (30 d 45520 d) (2L
AR (FE 50 d) KRR K (1 25 d 5 25 d) S AN ] 3k
J5 2, WA 11 R, 3= BN [R)AH A A 28R 0 oK 7
AN, 0] 8 — AT SR I, K 3 e e e K (i
20 d 15530 d) JE A 7K O =X BBk 22 15 K 1 B T 5
T - B SR, 7K A R A A5 (30 d 520 d)
JEV I K AR R R B 3 R, KRR A
SRR K (7 25 d 45225 ) Jr R BEA S 2
Wi

3 A 6 AN [ AR A 5 TR R SR V5 B 45 SR R
W, Tl 3 AH G R W58 B2 R 4.0 m?/(d e m) BRI IE
]38 A PSR VR B R 3.0 m¥/(dem) B, JR2H B FF &
BT, B IR BRI A IR R (LR 12)




%1665 2 1 B 21,5 ARRTIE s o K T R A T R RO 5T - 219 -
81001 WOHIER W HEER B R FE S5 KGR, 2 W 0 R, B A PR T (] A SE
7800 SRR ) | W X 2 (A A O Y s B LT
75001 TR

§,7ﬂm, (3) AR L T7 1), A SR 5E T A 6] K

% 000l B 7 D5 B TR ROR AU B Rl B K AR G
¢ sool FH T TR X R A v 1 A G, £ P e 03 7K ok

PR SRR X K H B A 4 o I R B2 AN
O30k Kabls | MgREK MEREK BB
B R RER T R ke 5 i & (4] 38 0] 38 R, A o] 38 i e v R A Y
16y WA AR 5 K BT s T E -3 R KT R
151 o TN —e- i FHAR R 245 1 v K T G v R s R 5 0 3 — 0 3
S( 141 Tk K I RRTE K 7 X BEA R 2
=REN BT
ﬁ%lz’ (1] PN J5E3H 23 e 23 0 A UL Tkl 0 3% T 552 i

9 L L L L L Il Il L L L | |
1 2 3 4 5 6 7 8 9 10 11 12

AR/ (m - d )
B 12 Rk EsT R BARE T

3 B HRCR

BE RS X R [R] AT 9 A 4 St R 40 e K
Horbr 4T A VSR I - B H 1S 0.50 ¢, B K
T 8.3% , BEITAF I 720 5 T N 3R 34
R H M0 46 t, K FRE6.5% , Bil4EHE
1M1 508 3 M3 R 2 N AL, F X B H S 0.38 ¢,
FIK B 4.4% , BHAERGIH 286 ;S0 5 45 H 4L

KRR T e, fK LA 2 R i
4 ZEig
(1) BV 2E , 5 T = 5 7K 3R T e

JE S R NS, 5 PR 2R HE Ok < T AR S R B
> RWGHJE > JZ B9 22 >R
(2) B & K A5 X IF R SR K, o6

DI PG X 70 — 1 2+3 v A I L) ] & A Ak
T.,2016,42(7) : 149-151.

(2] EARAS JEMZE T A AR
[J]. NTTRHE,2018,39(11) : 69-70.

[3] 0 SChp, 2298 X B A%, 5% . & 2= Wbl B s B Ko
WK B WM (T BHEHOR 5 T# 2015, 15
(17):141-144.

(4] FrFE G, Brm i, 45 . = AN RTSAH g2 R 4
Oy A FRAE B AZ W R AT oY ()] B8R 5 T/
2012,12(9):2167-2171.

[5] WA RBEKEw SN NES AT,
2013,39(8):41-42.

(6] faf3h . Jl A T AR e BRI 3R 43 07 (1), B A0 P ,2018
(27):227-228.

(7] SRR, SHEEOK, TRRACHE , 45 . i 412 7ol TR0 9 vl 2 v [ 3%
K H A kg (1], Ak KRR R %, 2013,35(12) -
50-55.

[8] V/REAELE, okl )k ZARA T B2 A4 sl 01 K
FAR M. EARAS 328 AU aT A Dol iiad, 1989.

(9] Xk C. ARE i AR E H K EWF5E D] 5
rh EA R AR, 2007.

AL ES N

(%8 # %)





