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Three—dimension physical simulation experiment of urea—foam
assisted steam flooding in heavy oil reservoir
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Abstract: In the processes of steam flooding in heavy oil reservoirs, the steam overlay and channeling often occur, which
leads to small sweep efficiency of steam and low recovery efficiency of oil. Aiming at these problems, three experiments
were conducted with a three—dimension displacement system, which included steam flooding, steam flooding converting to
urea assisted steam flooding and steam flooding converting to urea—foam assisted steam flooding. The results show that the
effect of the conventional steam flooding is not satisfactory ; however, that of steam flooding converting to urea assisted or to
urea—foam assisted steam flooding is better. After the conversion points of these two experiments, the instantaneous oil
steam ratio was increased by 0.24 and 0.27 respectively; the recovery efficiency was improved by 9.56% and 16.29% re-
spectively; the pressure difference between inlet and outlet increased by 0.18 and 0.33 MPa respectively and the instanta-
neous water cut decreased by 15.77% and 36.80% respectively. Variation of three—dimension temperature fields shows that
the urea assisted steam flooding can expand the steam swept area but the effect is not obvious, and the urea—foam assisted
steam flooding can control the steam overlay and channeling effectively and improve the sweep efficiency of the steam and
produced degree of the oil. Comprehensive comparison of the above indexes indicates that the effect of urea—foam assisted
steam flooding is the best.

Key words: steam flooding; oil displacement mechanism ; physical simulation ; urea;foam;heavy oil reservoirs

Wk H . 2015-05-11,

FEB I 22302 (1991—) , T3, NS PRI R, 7R B2 H-0F5e A , N A Il I & ) B S B oY o 156 R L i - 13718773235, E-
mail : liwenhuicugh@163.com,

SEHAER XML (1969 —), B IR AGRN , MIBEZ . BER IS : 13522168398, E-mail : Ipc@cugb.edu.cn,

FAIH P S A AR 45 2L 00T 4 “HAIH -5 AR HR I TR O A e 5 R A T AR 7 (2652013094 ) , [ R T KL 101 H
THABBRI T & SR " (20112X05012) .



22t 4l

0o A IR Z U TR DA PR = AR AU S -119-

ZRVRIR S AR R &2 E R AR —,
EL: T T R 28 K =2 ) A RS i o P 2 S vk
B RGEFR I ) M 2R TR A AR L A
YT ZEVRIR I TT KRR, DT 8 ol 7k J2 7 T S 9 1)
W R BRI LA RIS AT AN 5 K 6 8 46 )
B ZERI IR IR R A A2 500 v A M 2 BETE —
FEFREE I3 = 28R R BRI A8 R , BE 759R
KT RO . Lau 7E 2RI IR WK P A NayCOL I
T, REES BB BRI 5 Li SR 76 28 P50 TR 9K LA B30
PRFA I BT IR, A R R AR T P i T B
JIUA K B R T ERAT BT s ' ; Tiamiyu 5538 55 4 21
PN S, RS T LR S 2 PR IR IR R o
TR P, S AR B i LR B ) 2R R R
OGS g S SRR LA BRI 10

H A SZIBFFE T FH 8 NaoCOs B0 7 R FH LA
Ak B 5, FLRER HLEE B — T R R A S il
% 7E 150 CHY BT 57K W 43 A CO, Al NH;,
A 78 0K R AR, NH VA T K 20 , 5 I i s
I, JE R AR IRIKTT RO B — I AR R . 1%
T AR R A v R T R e R T B B
T AT BRI B2 AT T IR B IR B 2%
RIRHLER AR TR /b . R 7% B A B A = N iE AT IR
R IR B &R IR RO IR A — 2 5 O IR R S
WFFE T PR 2 AL A A 28 1K A vh ) LR, (R
— LS AL IR B LS W A 1 5 2R VR BR O K R
B L e T K 5 2% P TR UK P TR B R PRt
19t 251 AE T 32 bri " . Sk, 285
YIRS R G, TR BRI R 2 A B 7R
TRIK B = ey PEBLRL S I , ABLADLNT L 228 710K (78
TRUKHE PR3 B2 7R K 28 VR IR G PR Al B 7%
TRIKI T A TR , 434 R 2R R0 R 551 4 4 I 551 e 5K
TBLEE , BB 28 7546 T T BN 1) A 38 B O, S 56
SR R R AT B 28 779K B e AR T
TP TRIRRCR ) — T A A TR AR

1 sk Ttk

1.1 KIRE

S E (F 1) F AR OFAEK, HEK
JEE RN 58 BE 1212 30 em, =5 BE R 20 em, S5 I U A
300 °C, fx = i oA 20 MPa, 2F HY 113445 0 1 5 A%
BINERAT R b o R332 482 2 18] 54 % 1 ]
DA gk ] s Aa i, BRI 51 A 8x8 AN
RSN I A, AT LA - b, sz Wl A A8 R 5 3L B 37 1) A
Ak 5 155780 PR RE 28 0o KRR A9 B D AL B, AT DABH 1 2595

WNBER ARV, Q8 RER S, FEUHE
77 W0 e B R BE R ARG o Ry W R
AV R 0 A 0 3 g S S WA AR P g 1147
Ak 5 L SR 2 T T e 4% )2 A e ) L v g e
BRI PN (3R BE AR, 7R BoR g b A0 R R 2
T] SEAR TN J2 B 7R 55 38 AT LA A B0 2 22 1] 5%
SR FR P AL N IR E A, BZIR KA
AT AL R IR 2R, Fes TR M 300 °C, s i N
20 MPa, fix K255 HERE R 9 kg @RER . T
W AR TE AR AL IR HEORER TR ), e KRR
51 MPa, G Z54%. 35 F T RS8O TR 7
RO R RS , B =y TR R 120 °C, Fe ey R
32 MPa, @fTEJEAR . FAnFE Bk 5~300 °C, T
IPEEAT . DR TR R =5,
Him RS E

ik
wman AR

4 R
Bl REBRBHERE=FERELNREE

Fig.1 Three—dimension experimental device of urea—
foam assisted steam flooding
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Fig.2  Variation of 3D temperature field with injected pore volume of steam in the three experiments
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Fig.3 Variation of pressure difference with injected pore
volume of steam in the three experiments
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Fig.4 Variation of instantaneous oil-steam ratio with pore
volume of steam in the three experiments
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Fig.5 Variation of instantaneous water cut with injected pore
volume of steam in the three experiments
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Fig.6  Variation of recovery degree with injected pore volume
of steam in the three experiments
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