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Experimental study on threshold pressure gradient of
CO, miscible flooding in low permeability reservoir

Zhang Xing, Yang Shenglai, Wen Bo, Li Fangfang, Chen Hao, Nie Xiangrong, Ding Jingchen

(MOE Key Laboratory of Petroleum Engineering, China University of Petroleum, Beijing 102249, China)

Abstract; Threshold pressure gradient exists in the development of low permeability reservoir. The process of
CO, miscible flooding is very complicated, demanding further research. It can be divided into 4 zones including
original oil phase zone, frontal phase zone of gas injection, miscible oil phase zone and trailing phase zone of gas
injection. Indoor short core experiments are used to study the threshold pressure gradient of different flooding.
Studies show that the pressure gradient—flow diagrams of low permeability core are in concave distribution which
is divided to nonlinear flow and linear flow. The main factors of threshold pressure gradient are fluid viscosity,
effective permeability, fluid density, gas oil ratio, and so on. The threshold pressure gradient and core perme-
ability are based on power function, and the index is about -0.482.
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Fig. 1
and flow rate in original oil phase zone of different cores
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Table 2 Experimental data of threshold pressure
gradient in different phase zones of different cores

Relationship between threshold pressure gradient
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Fig.2 Relationship between threshold pressure gradient
and flow rates in different phase zones of core H-30
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Fig.3 Relationship between threshold pressure gradient
and permeability in miscible oil phase zone

KB EIRRTIB M EE N R,

3 #5ig

1) SEEG R AR5 5B 20 W R 1B B 5 i i
KRR RS M 3 A AR AR LM T Bl B BOR L Pk
TS B, 2 AU sh B BE 2 A7 7 — A4 0, A7 AE
A BB

2) AN IR AR R T E AR B AR
KiEE AROGBER BRSO LA T i 2
R 2R e S B e IR B

3)Ja dh S BR E 5 A 0 1B 35 N R R AR
b, F8 R -0. 482, X TR 2 i, H 28 i AH
L1 [ 22 5 RN 46 B0, a5 T DA i FLB 2 3R Gk
=, IITBIFSR IS 2 e 086 B X8 325 il B R 46

AT

S 3k

—_

1 SRAPZE BAIEW], XU SE B, S AR WU 2 4 GO T 1
KR T]. AilsAd,2012,33(3) 1437441,

(2] Wi, RS B 2 ORGSR AE 5 T S A L+
a3ty P AL T 98 A 46 [ 0 ). A S 5 b BT, 2011, 33 (6) ¢
657-661.

[3] ZRADR, SN, AR RBET A BT OS2
BT [J]. VRS Al RS2 4 AR # AR, 2010,32(1) .
16-20.

[4] WA 3RKE BIE S BURMEZ LR B ES BRI ], A
THSCHEHI T 2012,34(3) :334-339.

[5] Refls, W, XG5t 55 RS S S S E ()], A
MRS JF % ,2009,36(2) :232-236.

[6] TWe& EVeH MR, 5. KB EN AR S E BN
AREESIHT]. A2 ,2011,32(5) :847-851.

(7] ZEZs%, sk, X, 55, — Rl 2 (B il s 3l e i s
L] P EAI R FAABRRERR ,2008,32(1) :68-71.

(81 =&l , £V, LB W, 55 MR Bl s SR Bl 52 i R 3R AT
FELT]. FRR Il A, 2012,19(5) : 111-114.

[9] #AHE. SUKBRUE S E S Sl v [ 1], R T,
2010,30(11) ;48-50.

[10] =R #ikk, kb, 5. BUBIRE S 315 786 BE S0 iF
FELT]. Al 0, 2011 ,18(5) :103-104,134.

(111 70, EH XIFRRE, 55, 43 BUR 30 76 52 IR MR o) e 22

SN [ )], PURE Al R 2 2= 4 B AR B2 IR, 2012,34(3) ;
121-124.

[12] BRES, Bh5mm, s, 5. RB BSOS 8 80 R fe 80 R
FREFT]. Wrdeam < M ,2012,19(2) :218-220.

[13]  HHE 2R, 20, 45, K083 I i /K P AR EE S k8 0
B[], BRI, 2011,18(6) :92-95.

[14] XIEZ, B4 B0 CO, SRR S MM BT[],

AR 5T % ,2010,37(4) :466-470.

[



- 586 - e W F % b B 5535 4

[15]  95REse, R, 2L, A5 RIBE iR CO, TRAHIKIMBL K (191 $poile, shisdy XIERE , 45 KBl CO, WRIE AR HLAT

SRR T]. PEATIR 25 R . FARBRE R, 2011 ,35(3) FE[)]. WA ,2012,19(3) :346-349.

99-102. [20]  fA[REAH, e A, JA1 B0 24 . B R ARS8 v — LT 3K
[16]  ZJEM ZRIEEF RAEF) A6 LRI Y2 R F4 Tz THACRA I [T]. WPl < i ,2011,18(4) :512-515.

W AIRATBRSES[ 1] Wil ,2012,19(2) :213-217. (217 JRl AR RAERE S5, IS ITRE SO IR RRAE &
[17] 7 4RBH AR 55 BRI = 89 X BB CO, iR WA RS T ]. A ST, 2011,33(6) :613-616.

AHBRERHLBRAIFE T ]. Rl <8, 2012,19(2) - 104-106. [22] REEHE, A, Rl KIGWTREE I SOl 2 P B
[18] 5KHAZZ 35 48 XHHILIB BN CO, BRSEm R ZAERI[T]. & WPRIZESE[ T ). ASER R ,2011,33(2) :177-181.

AT F AR (RPAABE ) ,2011,35(1) :64—67,118.
(mE % %)

(L% 578 W)

[27] Renshaw C E,Schulson E M. Universal behavior in compressive [30] Zhao J, Labiouse V,Dudt J P, et al, Eds. Rock Mechanics in
failure of brittle materials[ J ]. Nature 2001 ,412(6850) :897-900. Civil and Environmental Engineering [ C ]//European Rock
[28] Nygard R,Gutierrez M, Bratli R K, et al. Brittle—ductile transi- Mechanics Symposium EUROCK 2010. Leiden, The Nether-
tion , shear failure and leakage in shales and mudrocks[ J]. Ma- lands ; CRC Press/Balkema,2010.
rine and Petroleum Geology,2006,23(2) ;201-212. [31] AR T AR ZE 125, SY/T 5748-1995 541 U dk
[29] wucke WREE, U WA B H AL =R R R oE [T ]. RBIEFIMELS]. LR P EAHRIR AT, 199.

R EAE 4R Tl S F,2008 (6) :34-36.

(k3% 582 W)

[15] David F,Gere D R,Scanlan F,et al. Instrumentation and applica- formation water discharge on the northwest shelf, Australia[J]. Es-

tions of fast high—resolution capillary gas chromatography[J ]. Jour- tuarine , Coastal and Shelf Science,2000,50(3) :387-402.

nal of Chromatography A,1999,842(1/2) :309-319. [19]  FE3K,BP. ADRIFE MR BB (1], IR,
[16] i Bttt FNE AR, 55, SIS A SR R G RFE (] 2001,12(3) :1-10.

MTT R4 . HARBHAR,2002,35(3) :24-28. [20]  2kHT, L%, BIR. FIaRRIE A b4 HOREs F 4
(177 SRIEEAR, Jrefise, sk, 45 AP [ M. JEat A T R ERBIELI]. Al SR ,2010,32(6) :588~595.

b T R, 1999 :25-28 ,215-224. [21] 2R AR BER, EUHE 5. 250 SO EORTE S 0 4
[18] Holdway D, Heggie D T. Direct hydrocarbon detection of produced R AN L] el W 2007 ,14(3) :66-68.

(H%E % 4A)



