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Tab.1 NPC method
P Wi 48 bR /N AE TR )
00/ (g em ) i J1/°API Prom/ Dsi Prm/MPa
=>0.892 7 < 27 4 000 27.586
0.876 2~0.892 7 27~30 3 000 20. 690
<20. 876 2 =30 1 000 6.897
T BE A IE
F 48 A e/ AR R 7 B A
t/C te/°F Ap/psi Ap/MPa
<48. 89 <120 0 0
48. 89~<165.56 120~<C150 +200 +1.379
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Fig. 1 The sketch of the long slim tube displacement

experiment device
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Tab. 2 The basic parameters of the long slim tube

displacement experiment model

FESH BfE

e R g/ C 200

i 11/ MPa 70
KB /m 18.5

M 4% /mm 3.87

AME /mm 6.37

Wy iy aEes /3 185~230

LB/ % 43
SEBER/ pm? 5.97
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U1 OGP 5 LD 0 A I AR AR K R AR A LR
JE 5 JH Y R0 Wk SR 4 4 v 1) 25 1R K L A T TR A
HRE T A b B R ZE R R ] ISCO fE R fE
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F 1.2 5L BB 45 1k A G E 52 Uk B R S
B RWCR, RS Y RS R e
B EAT A0S T T Yk DA SR R — IR S
gEAL.

() SEHG T M HITT - e BRI A 1% 52 56 3 At
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F B 5 B 7R O Ry« A 1. 2 A L B A AR R AL ik
A Y SR SR R R EE KT 90 %6, i HL I % 5K
JE T BRI SR A B A S s AR T
SRRTNYOUIE =23 MR TR N | 2= R /-1 el
IR BT P ¢ TR DR T T

1 5 fe /MR A TR 71 (MMP) 1Y 05 35 J2 78 A3 IE
K A0 IR S 6 I TR R KRR R S BT AR IR R A5 A
3N O 4 i & UK 20 4 52 30 v A AR i

R 1.2 A5 AL B AR XoF 7 A D9 SR R R IR R
JE 10 56 Z2 il £ 18 Al TR AR 3R R B 40U A [ Y
2 5 1R R R B B APl A [ U %) B 2 104 A8 a5 T X 10 FY
JE 18 B A S5 /N AR R .

PRI SE g6 45 R (R 3 il A 1. 2 5 FLER IR
AR MR B 1 S R HE AR B S SR KRR T T 2
] 114 26 22 2k (&1 2) 1 1300 X A2 D 5 B I
I A ARRRAR R Y B/ IMEARE S8 29. 15 MPa.

%3 KBXEMWECO KAERELHER
Tab.3 The long slim tube displacement experiment
results of crude oil with injecting CO, in the

test area

B S HEA CO, Z 1.2 f%

WIESC TE/MPe ALBHBUSRIEE Y
111.5 24 68. 84 AL AH
111.5 26 77.80 IR AH
111.5 28 86.11 JEIR A
111.5 30 91.35 TR AR
111.5 32 92. 86 TR AR
111.5 34 93.97 1A

100
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%t -

© 851

= 80
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6 1 1 1 1

%3 25 271 29 31 33 35

Pp/MPa
B2 HBXE#BECO KuERELRX
HAEEEWAERE )X A&
Fig. 2  The relation curve between the recovery and
the displace pressure of the long slim tube
displacement experiment of crude oil with

injecting CO, in the test area
3 A/ RAE &5 0 te

H 0 32 3 3 3 DA AT 68 2 A KR S
525 255 s 3k T ) B /NI AH D 54T % L
(F O ATLLAE W K 208 0K 52 30 74 15 21 19 Je /D
IRAHE 1R 29. 15 MPas; £ 5675 20k o 00 A1) 52 /)N
TRAIE J1 5 KMH R 42. 60 MPa, fix /ME N 10. 34
MPa, E-Y{E 2 26. 83 MPa; fF A £ B 4> = F )
e /NEAR FE 7 F BB B AR 22k 7. 96 %6, Horp
AR 158 22 Fe /NI & PRI 5 6 AR R 2520 1. 26 %,
HWIE J-P 20 00k A X 1R 25 8 8. 8200 5 HiAih
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- 226 0% 20 1 G TN & SR AH XHER 25 8K
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Tab.4 The comparison of the prediction results of

the minimum miscible pressure

/N AR

T 5 vk S /MPa AHXT R 2/ %6
NPC J7 i 10. 34 64.52
Glaso £33 42. 60 46. 15
J-P 85 26.58 8. 82
R IR BT PRI 28.78 1.26
&g A PRIy 21.52 26.17
Cronquist KA 5 B — 32. 65 12.01
i - 20. 86 28. 44
Alston £ 55/ 5 21.95 24.71
Silva Z 528 30 36.19 24,14
K 2045 TR L B vk 29.15
4 & ©®

(1) 33 DXL 9 i 22 2% 1 I FH K 40 78 Ok
S 6 75 WO (4 B /N AR FE 1 29,15 MPa; 4 4
55 2% 3k T A5 2 19 S5 /MR AR R A 25 8 KL TR
JITI S M K 26. 83 MPa, S ¥ {8 A4 4H X 5%
220 7.96 %, H P AR R 22 Fe /N B9S2 A Il SR R
W75 AT 48 9 PRI, J7 i, K J7 B (O 28. 78
MPa, tHXF 1R 25 R 1. 26 %%.
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s 20, B B 0 J BRI P I FH 28 56 0 2 ik
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5 22 43 Bt RN By M 23 M 2 05 A AT R
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Abstract: Developing oil by injecting carbon dioxide has become the important enhanced oil recovery
technology for the ultra-low permeability oil field and extra-low permeability oil field in the current
world. The ideal displacement is to form carbon dioxide miscible flooding in the process of oil
displacement. The minimum miscible pressure is one of the key factors to form miscible flooding. So
it is an important part of the realization of miscible flooding to predict the minimum miscible pressure
quickly and accurately. The minimum miscible pressure prediction of the supercritical carbon dioxide
and crude oil system under reservoir condition of the test area is studied through the long slim tube
displacement experiment method and a variety of empirical formula methods. The minimum miscible
pressure predicted by the long slim tube displacement experiment method is applied to analyze the
relative error of the result of the empirical formula methods. The research results show that the minimum
miscible pressure predicted by the long slim tube displacement experiment method is 29. 15 MPa; the
minimum miscible pressure values calculated by the various empirical formula methods are quite
different: the maximum is 42. 60 MPa, the minimum is 10. 34 MPa, and the average value is
26.83 MPa; the average relative error to the long slim tube displacement experiment method is
7.96%. The relative error of PRI; method proposed by Petroleum Recovery Institute is 1. 26%

which is the smallest relative error among all of the empirical formula methods.

Key words: minimum miscible pressure; supercritical carbon dioxide; miscible flooding; long slim

tube displacement experiment method; empirical formula method



