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Abstract: The low-permeability reservoir is one of the important oil production positions in Shengli Oilfield, and its reserves ac-
counts for more than 20% of the total oilfield reserves. The low-permeability reservoir always presents characteristics such as a nar-
row pore throat and strong heterogeneity, which results in high injection pressure and difficult injection during water flooding. At
present, the main measures to improve the development effect include active agents for reducing pressure and increasing injection,
water injection under high pressure, and narrowing the distance of drainage wells. However, there are still some production prob-
lems, such as short effective time, low well injection per well, low liquid production per well, and small swept volume. Therefore,
it is urgent to develop new and efficient development methods. Since the “13th Five-Year Plan in 2016-2020", the synergistic devel-

opment modes have been implemented, such as replenishing energy injection enhancement in injectors, increasing production by
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imbibition in producers, and increasing swept volume by displacement between injectors and producers, which can enhance dis-

placement pressure gradient, water displacement, and recovery. The synergistic development mode has been applied in Chunhua

Oilfield. The injection pressure of the well in 62 Block of Chunhua Oilfield has been reduced by 20%; the water injection has been

increased by 25%, and the daily oil production of the single production well has increased from 0.45 t/d to 5.08 t/d, with obvious

yield increase benefit. The overall recovery has increased by more than 8%.

Key words: drag reduction;imbibition;displacement;synergy ; low-permeability reservoir; mechanism and application
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Fig.1 Synergistic development mechanism of drag reduction,
imbibition, and displacement in low-permeability reservoir
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PR 208 3 1 T P50 O — i B A I g 1 A B
e AT %) 3R 9 TR AL DA R sk 2 R R S5
B EE VIO T RO 3 T T ), T R AR K
G5k 1 2 10° mN/me 55 80, SFAN R S B 2 T
T PR ) B I R R P R AR R L R B TR
WL OB, R TR SR8 s 2= R AR
PR iE B Tt S ok 28 3% T % A ) 1) 2 P R s T R S
T RGP o K IORL b T H AR ROEREE, &
o SRR MR e FLA W R PSR pickering
FLIBL, s BT 5 TR R T R AR 8 o A R i i R
JERE, SERE R H A . PR AIK Si0, 8 AR s BH
FIPERE , 238 150 n] 02 o A R eh 2ROk P
B A8 PR K A 5 2 AR 0.6 PV IR, 80 Ry
52.78% , K ICK N 6.84%

H T2 PR R R 2% o 2 R TR R AT SR
A AL . BRI S S RO K AR
T B R T SR I S /R e T 3 1
PEFVAZR T B 500 L K B 3 R AR S T . 1%
PR Z REWE RS K S IHT 7K 7 (E R 2 1.8%107 mN/m,
M FCR R EAMRER 0.3 PV I, 3K ) B A
$]26.18 %, 7 A 0.6 PV I, #0 3K K I BRALE
30%.

2.2 iEMERF

BRI R b, 5 BT A KR SIS
W 7R A S i 2% ) R P X 2 o B R — B
N VERVFIE PE GO BARL . TEIEB WG 15
SRAN A A H i i 2 A 2 2 A Ry i R, 5
IR R EE BRI R T B WA ).
i 1 1) e T T o D ) LA A R A2 0 I
PSSR ETi S S

1] 8 WA i AR R MR A BT K ) 5

Eb [ 1) 2 Wt A R DR 2 o 98 IR R ) AN [ A X
AR SRS ERIE . BUWCRIEYS
—EVL B N LB B R R O L, B i R KR
KT B W HE . 5 80KB WA L, 15 P55 A
ARl YH K R, TR E L B R A R A T A HE
P BEHR AR

2 3K N T T R AR £ Tk AR ke 1 368 2ok T
b i Ak SO A A 2 B R RS B IR AN211
T B W ) T A A0 O 2O R TS, B
S, FZ R RNB WL 25 O 198 W i R0 R i
48%. EF XTSI HARZ &4 )2  IF & A E G e
RRUE R AR BT T A TR S s 2 68 7, 380
P TBWRCR . AT X BRAL, N Z AN
A DB R MG RT3 5 1.56 % XML ™
LA F 3 | 32T FLAR IG5 1 FH B i Y 1 i
AR B WA 2R T Pk 3 T LB R ) AR Al
JE I3 A% 38k B B e 25, SBT3 RE 1 = H 1 (&
3). REEHLET BRI EEF R, I B g
W SR AL 1 3 A i PR 3R AV AT T
BERHL, T & COLHE B AL BRI B A, 72K
35 X B AL 6 H vk, BAIE I 2 510 €77
2.3 IRt

FEFEATFELE P R A AR IS i R v iR i
JERE RIS F 2 )2 SRR A R R
U S FR BB IRCR , o i M R BUR 8 I
B R TR G SR 3 BRI RCR B
YA R o IR SRR — 2 D e M R R Y R
Bk, LR T L 9] 3o 7 50 T o 8 B s A L AT L
T R A Tt R AR R

S F T SRR QX-1 7] [ & i A e BT
T 7K AR ST R A ST K T, A B B Bk K )N
RSE iR , BESRIB I RE T 5 FEEIE My, T 4 v A
BhEE e PR E B EE LA, B IR B T A /NFL
TE B R RARAR A sh AR B . VIR BRIkl
KA E A3 HOCAE A P B 3K A 3R, T B RRL
N7 T R 3 YRR T R B AR, T AR A R
AF T TR BN 24 48 O AR Ay il 3R o
B X F AR Y T, F & H R B -2 1 P
fill ek e SN a1 o i R B TR )|
A A L5 0 IR PR B ST 2 R0R . FLIR
Y ) o B A ) O SRR T LA R
Y RRIR O S AR b, EL L ELE A TR 2 R Y
RA WV W B A () PR ) BHE R O T L
PRVB VT A FLAHE &b 7= A JEME A, 1 I 4R i B A Rk



76+ woR M R

20234FE 11 H

3 HBEEBERENTE
Fig.3 Stripping-induced oil migration
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