349 % 2 €O, LK T IV N 2 0 1 5 3 W S

N . 2
BBE, R

HiEE,

pE=-3

(1. TH22 A K2 7l TRE 2 e, 7022 7100655 2. 1 Pl H 28wl T & WF 5T bt , 78 %2 710021)

[ 2]

EEXTHE IR 6 i )2 b 2K AR i, LS B2 0 VAN $hs, i AR 6 il RIEAT T ik,

PLIEHY ZY - 1 ROEI 5, AR E R 0.5 % B HIRIE R 764 mg/L, £ MILAE . RITBIE R Y=k
PP O AT T AT ARE AN BUIE AL 0t s, 45 R R, R 775, B €O, Akt 771
ASRE N7 AT LAAE s 838 2 PR R I 0 P 22, B U SRR . e BUEAL 502 0.2 ffL
B ICE L) +0. 4 A5 ALEARUR CO, UM, BIEABUIEIR 0. 6 (R LERAARA

A [ 3CESHT]

1009 - 1742(2012) 11 — 0088 —06

AR IE R RCR

[ KB ] ARBIRAG)Z; CO, YR K, AN SEL; Sl 5%
[ PEMEEYS ] TE357.42 [ SCERARIAAY ]
1 W5

B E Tl B AL RIS 5 ik BT I 3 O
BRI Y ARYS B A AL ik
Z= AR R S K K i R e 0 K g N b
FEE AT R NG A AR S b, R KT
ERE R, [N, E R BN & CO, IR R
f¥) CO, THI W HE () J J7, AR V535 i CO, YRt
AR e bkl B Aok a2 —,

CO, TR A A 526 2 IELRE 4k E 1) B o) 3
FRE B, B3 AR I, SR %4 v S St
UG S IV 3 it ORI AR Tk A% 20 i i B % A A, A
IR R P AN A e S0 — R R ek gy ok, R
AR CO, , Hh T4 2R3 TRVER R 22 5 () 421
RS S B CO, A (KA VL, T VLUK 1T BLE 35 B AIE
SR IR, S R AE IR R T I S B
7 FE S Bt B AR T LA i S v 3R A B K
2 H A AL Gedit e SR W% ( EOR) J7 V5 3/ 1) SRl 2% |
R O 2 R R hT AR B8 R M S A R N, L
B RN HOK R B il 1R 5 A R T4

[k HIT] 2012 -07 -05
[ 41 ]
(20112X05013005)
[ & Wi ]
E - mail:jinsheng79317@ 163. com

88 HEIRERF

T N T7 2, BRIV 1k 1 75 50, 232 M
ALY AN IR b TR VAR T RN B DL —
SE /S EL R I VE N €O, A RIS 30 750 v 9, A
CO, ST AT 77 5 Y00 1o Y0 3K R A2 A2 it vk
SR LA 7 SN N R, R R
it CO, AR R I I A TN, A CO, ARFI
FEC IR TRV AE A )25 2 AL A I N AR IR, T R
AERS T Hb i B v E N 70 T2 R bR L,
b THT AN T B VL TR R %

TR IS YR 0] ok DA A v ) R AR
Teffy Bl b SR V8 33 0 9 2% e i) O Bk Ok AT
N SEAACT I, 25580 Fhoid: N7 =RAS [ B
FEA A1 SR AR
2 RV S
2.1 R YIE

T EEHS FH 00 B2 v 750 32 AR & 1 AR v ) AR

1 RO R A BRI | 2R AR AR AL
SR, 2% vt 73 A RkS Y ik e 2200 K, Rk

[ K B AR EE SE 4 (41102081) s B0E ¥ T AT H (212172); B A B E T L WOR 0o R0 H (11JK0791 ) 5 Bl K B H 5 K& T

BB (1979 — ), b 100w Wb B LN, 7 A vl Ok A vl R 2 B O A A vl AR Rk TR RS Y BRI A



FEXS I A HEAT TE PP 2 J, X 6 ik 9 77 24T
THIL G, LW S5 E R IR 6 it
b JZ ZKON RS ) B BEREAT T DB VR A

S J7 /& Waring Blender 7 . Waring Blender
g — M A O T PRI ORI BB T i SEBR I
FER AR PN 100 mL SN 0.5 % 1) AR A
=34 (8 000 r/min ) i — I 8] 5, CH IF ¢, 1
R BOR ARAR R, FOR R AR R . R EId

SKMGEIR T 50 mL AR BT i 16 I 18], A i oK
(R0 TET, S FUARGUE P, R I AR BN o S Y
A ARL 192 K, — A Sk Tk I A M B A0 K
A ST IR BOASE T, O TR A b S e YR
AR VMRS Y RE ), SR T DR Y 1 BN S 4] 11
TR N 5 Bkl W RE ) KPP UMUK o RS YRI5k
K RUAK 1,

Rl EEABIESLK SR

Table 1 The laboratory result of foam agent primary election

7 it 1) A R A/ mL F W /s LR AL AE )/ (mLe )

HY -7 500 328.56 164 280. 0
e R R 95 ( ABS) 330 66.09 21 809.7
TR A G (SDS) 560 263.91 147 789.6

X-1 450 240.99 108 445.5

X -2 440 230.2 101 288.0

ZY - 1 540 420.0 226 800. 0
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Fig.1 The comprehensive foaming ability of

different foaming agent concentration
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Table 2 The core model parameters
ESRINE RS BB/ (10 72 m?) LB B/ % B R /% A% /em B /em BIE RN I

1 178.8 45.02 79.63 2.54 30
2.52

2 450.2 4.13 80.36 2.54 30

3 185.5 43.89 78.30 2.54 30
2.3

4 465.6 4.23 81.17 2.54 30
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Fig.3 The flow diagram of experiment with CO, foam
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Table 3 The core model parameters and injected foam segments

/=) N Y. 7 7l 1 ) 2 s 4 P
B IE FLBR 2yt M 5/ AR/ K/
S G L ’ B R Y o vk B g AL 4
(10 7 pm?) % % cm cm
164.8 40. 02 79. 63 2.54 30 )
RN 3.12 0.2 PV & +0.2 PV CO,
514.7 42.53 81.06 2.54 30
170.1 42. 89 78. 80 2.54 30
E 2.98 0.2 PV EIEH +0.3 PV CO,
506.9 44.93 79.17 2.54 30
160.8 41. 44 80. 12 2.54 30
3 3.08 0.2 PV LA +0.4 PV CO,
495 .2 42.83 82.01 2.54 30
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Table 4 The data of enhanced oil recovery of
No. 1 segment group
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Table 5 The data of enhanced oil recovery of
No. 2 segment group

S KRR T K IK R R
Ee) IR
TR/ % TETE /% W /%
BB D 45.9 60.1 14.2
ik & 0 21.5 42.6 21.1
LRy 33.0 53.9 20.9

*6  BEEAS 3 R mERBCRHE
Table 6 The data of enhanced oil recovery of
No. 3 segment group
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Fig.8 The column graph of enhanced oil recovery

data for 3 segment groups
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Experimental study on the CO, foam injecting way of

profile control and flooding in heterogeneous reservoirs

. 1 .2 2 . . 2
Zhao Jinsheng , Tan Junling” , Gu Zhengfu™ , Liu Xiaochun
(1. Institute of Petroleum Engineering, Xi’ an Shiyou University, Xi’an 710065, China; 2. Oil & Gas

Technology Research Institute of Changqing Oilfield Company, PetroChina, Xi’an 710021, China)

[ Abstract |

Aiming at the characteristic of the formation water of Huaqing Chang 6 reservoir and taking the

comprehensive foaming ability as evaluation index, 6 foaming agents were optimized. ZY —1 foaming agent was the

optimal foaming agent, and the optimal foaming agent concentration and foam stabilizer concentration were 0.5 %

and 764 mg/L respectively. On the basis of the foaming agent optimization result, using parallel cores with approxi—

mate permeability contrast,CO, foam flooding experiment was simulated through 2 injection way. The experiment

result showed that underground foaming way, CO, and the foaming agent injected alternately, had higher plugging

differential pressure and better displacement efficiency. The optimal injection slug combination was first 0.2 PV

(pore volume) foaming agent solution and then 0.4 PV CO, gas, and the total injected volume was 0.6 PV.

[ Key words |
imental study

heterogeneous reservoirs; CO, foam; profile control and flooding; injection parameter; exper—
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