Zib S KA

33 % 2 OIL & GAS GEOLOGY 2012 4E 4

XEHS 0253 -9985(2012)02 - 0302 - 05

- 18 i i RS R E SR IR BT 3R
—— LA L, B AL

IR RRELE B R LA
(1. TPEATR FEm A R SCI R o Be , Bk sehiIgik 834000;2. VYRS Ay KE A THREEEE, PU)I ALER 610500
3. Hr AT B A E] R AR X, B SR ISR 834000
4. ki BT IR 55 A BR A ] RHE 300452)

BE: R mBEaE S AESRT AR S, BRI N FEB N E . RER i B A R, & T 2 EH
AR E S A LR k. BB EAm AT A E R E FRBER ARBEAGTRAE OB
TR AR T REKBMET MBS EARERRE-EEX R, LR BEHATEE,FET B EDHE K
H-FREHESBEEEANBHER RELERXRNEH AR, TH SRR, AR 2R 7 % e ek B 7 #0
RN B ES . R R B EA RN R A THERNENE N, BB EHEAERRE- E £
& SR KB E R RO B A R AR

SRSEIR : AF T VIR 5 B B O M5 LB AT 5T AR v e 5 IR e

HE 5 S TE312 MERARIRED A

Experimentals study on percolation characteristics of ordinary heavy oil
reservoirs:a case study from the Qigu Formation reservoir
in Nine-4 Block of Xinjiang oilfield
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Abstract; Heavy oil reservoirs feature in high viscosity , non-Darcy flow, and the existence of start-up pressure.
According to the percolation characteristics of heavy oil reservoir,a reasonable method for measuring the start-up
pressure was designed. The start-up pressure gradient of oil phase and the relationships between velocity and
pressure gradient under irreducible water saturation was studied through various percolation experiments at dif-
ferent viscosity , permeability and temperatures conditions with the natural cores from Xinjiang oilfield. The ex-
perimental formulas of start-up pressure gradient, velocity-differential pressure curve parameters, mud logging-de-
rived permeability , and fluid viscosity were established through experimental data regression. These experiments
indicate that the start-up pressure of heavy oil reservoir can be determined rapidly and accurately with the expe-
rimental method. The influences of oil viscosity on start-up pressure gradient are greater than that of reservoir
physical properties. The start-up pressure gradient and velocity-pressure curve parameters are well correlated
with the ratio of mud logging-derived permeability to fluid viscosity.
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Fig. 1 Dynamic curve of non — darcy flow
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Fig.2  Experimental apparatus for measuring start-up

pressure gradient
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Table 1 The minimum start-up pressure gradient of oil

al-p @

phase measured under irreducible water saturation

oy SWBER, KE/ K/ i/ INE B SR

S (1073 pm?) cm (mPa+s)  fE/(MPa-m™!)
1 -1 346 5.131 865 1.103
2-1 489 5.123 865 0.794

3-1 806 5.314 865 0.543
4-1 1089 4.981 865 0.412
5-1 1358 5.112 865 0.211
6-1 1 566 5.231 865 0. 146
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Fig. 3 Relationship between the minimum oil start-up

pressure gradient and K,/u, at irreducible water saturation



52 1]

TSR A L AR I RS A AE S

0 305

K2 AREBEMREKTHERNSHENSERRE

-EEXRNESER

Table 2 The minimum start-up pressure gradient of oil phase and velocity vs. differential pressure measured

under irreducible water saturation at different temperatures

pp URBER KB ORI R/ B NEFIE S AR PEB B S8 BB S
i (1073 um?) cm C (mPa+s)  FpAE/(MPa-m™") a b ¢ « B
1-1 346 5.131 50 865. 00 1. 103 0.000 115 0.0381 -0.0420 0.0757 0.217 1
1-2 346 5.131 100 88.50 0.421 0.472 -0.366 0.070 3 0.260 1 0.166 3
1-3 346 5.131 150 23.10 0. 180 1. 028 -0.0141 0.0308 0.437 5 0.097 4
4-1 1 089 4.981 50 865. 00 0.411 0. 060 1 0.0298 -0.0223 0.2494 0.298 9
4-2 1 089 4.981 100 88.50 0.120 0. 500 0.370 -0.0516 0.9788 0.207 6
4-3 108 9 4.981 150 23.10 0.041 50. 000 -2.150 0.004 10 2.8452 0.1595
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Table 3 Regression formulas for seepage flow parameters of oil phase under irreducible water saturation

iR S5 [EJEFAY FHFRREL
A[) K -1.2627
/N B FE SRR/ (MPa - m ) (E) =0.397 s(ﬂg) R =0.9147
A K -1.458 2
BRI EE S B/ (MPa - m ') (B) - 11 196(:) R =0.860 7
A K -0.794 9
30U 3R A7 BREE/ (MPa - m ") (E =1.542 6(?%) R* =0.983 0
k1S 0
K 2
@=0.030 9(—¥) 0. 409 6(—g)+0. 683 7 R =0.999 3
o n
K 2
LI L R b= -0.001 S(M—) ~o. 041( h )+0 1185 R>=0.939 8
K\ K, 2
c:—0.0001(ﬂ—) +0.0063(#°)+0.0376 R =0.965 3
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