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Abstract: The CO, flooding technologies formed from research and practice in Zhongyuan Oilfield are systematically sum-
marized in recent ten years, including CO, flooding mechanism, suitability screening and evaluation technology , reservoir
engineering optimization technology, injection and production engineering technology. The implementation results in the
Lower Es, reservoir of Pucheng Oilfield and Block Hu96 etc. are evaluated and analyzed, and the CO, flooding experience
for different types of reservoirs is summarized. Research results show that the CO, can drive the residual oil after water
flooding because of dissolving in oil spot and oil film for extra—high water cut reservoirs. The CO, can displace the crude oil
in the pore throat above 0.01 wm because of the small interfacial tension between the CO, and crude oil and the small capil-
lary resistance for the deep reservoir with low permeability. The field practice has proved that the relatively mature CO,
flooding technologies have been developed in the corrosion protection, profile monitoring, stratified injection and mobility
control. Application of the CO, flooding in the deep reservoirs with low permeability has obtained good results , which are in
extra—high water cut stage. Because the CO, flooding performance is not affected by temperature or salinity , it has great po-
tential in the high temperature and high salinity reservoirs, which also provides references for the gas injection technology
and practice in other types of reservoirs.
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Fig.1 Comparison of remaining oil in different pore scale
after CO, and water displacement

Af, BE R 25 5%, CO, % BE 2R 0.55 glem?, 55 FiL i
JZ M B A 225K T CO, T 2205 K gk L
T 74 40 MPa i}, CO, % 4 0.65~0.7 g/em®, 5
BRI RO YA IR A, Y
SR ARG R A X T 7, B S BRESE, B
JE I 5 CO, % B AR B 230 A8, B T CO, B B
TR MR IH S 3] = B o7 B 2k i 3

rh At 5 56 T RO A [A] 26 430 6 EH 5 O, fie /)N
TRAHE 1 052 e A 4 200 5%, DA R i Hp R 4 4y
Cy—C 1T A S5 /N AR R 7, i A8 o A A FD e A
Oy R/ NEAE 1o B I ERAE S, O AR
15 PO T R, R B O RS, B R B R TR S
CO, F/MEAHFE ) KRN an v il 96 e )23 i
M D F e 2 B 63.9% , B /NI A R 1R 38.03
MPa, BT & o F e 7 5 5 28 54% , e/ IMEAH K
TR 29.34% , A SRR N AR TR A

AR CO,TEHLZE s TKG , IR I
TPESS S AT YRS FE R CO, T W R IR 58
W2 R IR RS KA R A B A
R EERRF WA KA TR A A &
A BRI A 0 Y R T AR G S B R R
APARRE IR, SRR A EENS o B THEL RS 45 2 AL
B, DL 2 SRR AE R 3 I 45 0 0 1 Tl O 25 5 T
A FLER . M CO, T & R, HEK R 1 ik
41 MPa, ¥ CO, P & )& , KR SR E 8 MPa, s B
AT R Y O, i R L
1.2 EEMEFETFMER

L T P AN [i) 288 28 b 5 TR ARIR S F 5% o Bk
it , 1 R AN ) 906 A ook H AR 56, A S () A8 il
FEAS [R] IRy IR O 22 5, HEOL TR 2
JELH T R R IR B 2B IR 2 S AN T T 16 S48
F SR 284 A 5 ik, % v BT FGE ‘B CO, 3K Y
fith B X BT T3 W TN, B R TR A T stk
e T o A5 (1 2) W] - CO, I I M 45 e Ay Il



-148- wmoR oM |5 R i % 202041 H
0.9
o 40~50 3£ G/ bbl 50~60 3 7C/bbl 60~70 3 JC/bbl >70 5 75/ bbl
0.8 .,
‘..
a 0.71 S o o
ng . 0......
26l DMK e,
© S St [X B ®ecooe ® e ole e
® . ® e 0000 .
0.5 ®®°ceco00, Ceecees
0.4IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
& ~ 2 < :\II'P::j =]
S B 3 4 23 s 47 ge v Teeig,
°2 H w4 Y H 24 a0 15 St JnEEE
e w ol o K n, Zul B 4 au% Ea a  Daaenee
£k K «ZxRix Blx 2Kma lam S R BXKEER28Y
ERKKE ALK P TEDKKALK T e V02T D KB TH Qs KT TS KA KKK I IR TEK LK
N R s e g In e am= el oo c g ol ogr Tre ol o N e neSnadnnn
AN P RS P PSR 1R AN SRR NN PP P XY N 3 N R R S P X B X B D 7P F7 P88 FP 45 P Y S S

E2 rhEHERSERECO,IKEE MR ITMER

Fig.2  Suitability screening evaluation results of CO, flooding in low permeability reservoirs of Zhongyuan Oilfield
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Fig.3 Comparison of CO, flooding results simulated using
methods of five—point difference algorithm
and nine—point difference algorithm
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Fig.4 Schematic diagram of corrosion protection technology
for production well system
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Fig.5 Eccentric and layered injection downhole string
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Fig.6  Technological process for mobile combination gas reinjection
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