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Abstract A numerical simulator describing foam generation, coalescence and migration during the process of foam flooding in
porous media was developed based on the established mathematical model. Taking the pilot test area of foam flooding in west block of
Chengdong Oilfield as an example, this paper analyzes the rate distribution and influential factors of foam generation, natural
coalescence and oil-contacting coalescence in each grid by using the numerical simulator. The results show that foam generation rate
increased with average permeabilily, gas saturation and foam mole fraction in gas phase, while it decreased with increasing oil
saturation. Natural coalescence rate increased with average permeability, gas saturation, oil saturation and foam mole fraction in gas
phase. Oil-contacting coalescence rate increased with oil saturation and foam mole fraction in gas phase.

Keywords foam flooding; seepage; generation rate; coalescence rate; mathematical model

HLTR IR —Fp LA & S ) L R R IBCR e IR | SR A 18 3 b R BEHLH , T R 1 K 32 R HE s
5 Z2 LA 5 FP A A P 2 i i 2 TR T R 11 G r SURAARY B3 FHLHIE S o FE T 00 A ST R, 4
R AR B/ K SR e M C &P e 1 K T AR, il T IR SR B AT AR o A6 I IR SR B AL Y JE Atk 1, XoF
MTRE M IA N, LA, VR I 457 30 ﬁb&;&?ﬁ;ﬂﬁﬁk&ﬁ THFEASE TR 3 R A B L 1 SR R B | 3 e G

W AS B H1:2014-10-15 ;1591 8 H:2015-02-06

AR B B EAH E X E R (20112X05011) ; B R & KA 4457 B (11102236)

WHEBAN:FE R, HEIRT, ARG @ RF IR ZHFKFERAR, &-F 154 : lixiangliang.slyt@sinopec.com

FIAKK e R, R E, LEN, F 0KE LA F A RS SRR LAY ra B & 2] AHCFIR, 2015, 33(8): 68-72.

N o8



—t

RS 2015,33(8)

www.kjdb.org

78t vhe TR SBBINTER R .

1 BFEERHFER

BT R Y B S JF R ST T 2L R iR B
TBCAEY 25 [ 3 A0 S AR R (F <3l K 440 2T
KN R RIS P , o N o R R A A TS
AH o FEFEIA P < 1 PR 4 209 T At 1) A A=A i - T
IR A IR

PO TR A E R e <1

g ¢S; gV
( a; x f) +Y ~(ugchd) = (rg -r,- rm) +q, (1)

U, GHFLBREE s ¢ S AR BT VR B, mol/m; S, 0 & S
FIRE 5 o0 A S TP IRIR AL 3 BE IR 40885 ¢ MBS T, 5w M SAH TR
T, m/s 51 1o v SN R TR AR BGH E | FE AR A L AT i Tl
KHE  mol/(m® - s) 5 g A BN ARFL | BT A 8] P9 1A R TR
=, mol/(m’+s),
1.1 AR R R E R

JEIMAFTE AT, WO TAR AR B B S S i R A G
FE XSy R IR AR R A AE A e R B B T AR R EE L 5 S >S5, i
IRANTEAE 10 24 S,<So I, 76 N, 55 3% 1T P4 790 A R 1) 422 fio VD
T PR AR AR A B R TR A B R i A
ST AT ER Y PR, B

- {kg[¢sg(1 —x)e ] [45.x.c.] S <S

C(2)
0 S,>S,

A b AR AR B RE L, m (mol - s) s, A KR R 3R TG
PEFEE IR 53405 e 7K AR B 3 R B2, mol/m”; @ b Ry SE 35
FE MR T 0 B B0, AR 8105 S, R S AR R BE 5 S0
I AR AN
1.2 KB RBEERE

TR A SR G m] AR

P, ’ d 5
k(,[Pj —P() [¢nggfcg] [¢S“xmc“] S, <S, (

0 S,>S;

Ao, kIR B SR G B H I, mY/ (mol + ) 5 PR BARAE
71, Pa; PORIGABAE I1, Pas d M SZH 00 RE YR T 0 A H 5L,
ABFFEHE.0,

R B SR ICH B 5 S TP IR R IR 434 B A
TR ZRA K WIREE IR - B0 =, B AR I B ik K
HURR 2R B A0S ) P T 2R 181 M 70 28 B R R 1L N
AT I PR TR RSORE 1 8 2 A RN B RIS, B A RO
TLTR F SRR I AT DO BR PR 2 YA R R AT B % 1 T
I -5 A8 7 08 KA R BE (L, WU UK 1 B SR G s
ToBR A, o, i 545 7 o 2R 18I PR R 5T A 0 Y oR
%, Bp

3)

r(: =

P: = Pimm tanh[zj;] (4)

SCIENCE & TECHNOLOGY REVIEW

T, Pl PO S, P 00, oA 3 TG M 50) 14 2 143
B, %o 5w TG ASE T SR IR S 25 i P50 04 o 7
B, % 0w F PGB TR SR IR REBRPR
1.3 G i AR I A R

NIRRT R AR AR 2 U R IR IR AR
E M Y RAE A P A BE K 73 S0 55 A R E 38 R 8 2
REAR. 1A IR A I KA, B
5)

S . " .
,o= k[S—Sj [d)Sc] [(I)Sxmc] S, <S, (
0 S,>S:
S ko LIRS I I H 0, m*/ (mol - s ) 5 ¢, AR T
(LR EE  mol/m’ s e S IR A 1R T O 19 i 450, AN ISR rh iR
1.0,

X R LR It 1) R AR R 5 22 %68 iy )l B O R
TR AR A A TR B, SR M I 1 25 3 Jr AR 2 B AT . %%
SRR SR R T B 3 R BT 2R A SR B T kR
K E BTy B 2RI EE 52 (IMPES) o Jn7E S 2 A%
FNFEAAS B (T AR IR BE S5 ) 8 A LK A% SR
FHABRAE L, T 7E 2B AR/ N I A% R ] IMPES J5 40 3
TEMCHER b, 8 Fortran 0 75 g ] 1 V0 IR SXEELA AL B 4
BRAFRE A% S I TR VB i s 6 R 118 2B 1 T K B s B BL TR 1t
A RIS ARYE SR A 7= S5 A X IR B I A TR 43

2 BFESHHERBEMERES
21 AXESHHE

LA YL A IR S 56 BV AT 8 0 R IR VB B B A AR A v 5
P IGHE BEAH S S0 AR S DP—4, SEBG AR
SHAABLIHT , F AR SR A Ao SR 0: 1 T B T AR . SE R
Bk 60 em [ 21 OB AT | 2H 0 AR 25 mm, BIER Y
1500107 pum’, FL AR TR LY 55 em®, 90 Lh 7 040 0 K
0.60, SZH it R Je i T 3.0 fEFLBATR (PV) /K 3K 5 R
FHARS I IRIK I, R R R SRR 11, J IR o i
I3800.5% 10 5O R R 22284k, T2 IRRGE .

BE T 0 VR SR BN AR B , 300 3 R 0 TR A i A 2K T
FERFIES 0, W BB K IR 5 H AR 3R SE 56 14 FE S A8 AL HEA T
THUG Horb TR A B R A SR I S 3
T S B AR A A5 (L 50 3o 6.5%10°, 1.15%10° F1 5.0 10°
m*/(mol-s) , FRALKAEAIEE K 0.31, I S i AE 4y 0.45, 6
TR T SR AR IR S 2 e T TG MR A 5T i 3 B0 0.10% , 45
RAE R, TRVE M RS SRR A T AR IR S 56
OB 2 R EAARIRTEA 0.2 PV IIKRIK R G A0
ARV R S0, [ H JE DR R AL B4 O PO [RIB A7 B 1
AN B S5 A DR E R HE . FTRAE B, EARIKIR R
Jei s BT ER 1 = 260 B AR o, 7RV A i I RS I IR IR R
KRR 1) ) A 7 T AR RN R R, B SRR AT ZIE L T T
B, B A B IR B 0.53 22 A7, A6 H 0 us 1 AR RN R A 7K IR

69 [



—t

www.kjdb.org

RS 2015,33(8)

SCIENCE & TECHNOLOGY REVIEW

JERIAMINAIE Y 0.35 247 .

4.0
o S

o 30 W
g 9,
2.0
=i

1.0

0 2 8 lb

HENRPV
1 EERREERSHLE

Fig. 1 Pressure difference matching curve of foam flooding
o SAME —— SREAE
08 —— &kifnpE
m 0.6 [ —
€ —
B 04k 1Y
z
02} }
0 02 04 06 08 1.0
FHEKME

B2 akIKEERNESfR(EN02 PV)
Fig. 2 Oil saturation distribution of foam flooding (0.2 PV)
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Fig. 4 Comparison of water cut between water flooding
and foam flooding
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Fig. 5 Distribution of foam generation rate and coalescence rate in foam flooding (Unit:mol-m™-s™)
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Fig. 6 Relationship between average foam generation rate

and permeability (end of foam injection)
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Fig. 7 Relationship between foam generation rate, coalescence rate and oil saturation (end of foam injection)
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Fig. 8 Relationship between foam generation rate, coalescence rate and gas saturation (end of foam injection)
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