$29% 2 VS TGS IO G Vol.29, No.2
20224F3 H Petroleum Geology and Recovery Efficiency Mar.2022

M EHS:1009-9603(2022)02-0069-08 DOI:10.13673/j.cnki.cn37-1359/te.2022.02.008

M AEMKIEIEIA 2 im iR B A 8 X
SIER ML KA E

BEEFEARE S HE)
(1. FpE AP B A BR ST R BRI A58 B, SRRV KK 1637125
2 TR IZ Y 5B R 1 S SR RIR T KK 163712)

FEEE IR 7 A (R0 3 — B8 e B B9 5 T AR R AE A A T B A, AR T B W AR A A R 3 2 b 4 JBN R R R
Flo 7T R EKIKE ik;@ﬁom;ﬂ%iﬂ%w&fﬁlﬂﬁ BEE RN BER G &, EE RAMSRIE
FEAMEN LS E A HRAEZEX AR, TIHE FRBEEEHEBLGXETHONEDESBE. K
RBFEEHFARERLRER, REFH KL %EEFKEHM’W E A M EARE OB, B L HAAREERTE
B R AT AR R A AR T A AR R W & Ay k. B KR i R SR IR B4R, )L JBN
AR W kA RRNE RS IR 2 R AR A A KA A XS R A R A
KRB ERFREN RS R FRATE R M BESE

FESES TE312 SCERARIRED : A

Calculation of two—phase relative permeability curves
based on a low—velocity non—Darcy flow model
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(1.Exploration and Development Research Institute of Daging Oilfield Co. ,Ltd. , PetroChina , Daging City,
Heilongjiang Province , 163712, China; 2.Heilongjiang Key Laboratory of Reservoir Physics and Fluid
Mechanics in Porous Medium , Daging City , Heilongjiang Province , 163712, China)

Abstract: The fluid flow in ultra—low permeability—tight oil reservoirs does not conform to Darcy’s law, which cannot be de-
termined by the conventional Johnson , Bossler,and Naumann (JBN) method for calculating two—phase relative permeability
curves. Considering the pseudo threshold pressure gradient of two—phase flow, the empirical relation was obtained through
statistics for processing the experimental data of low—velocity non—Darcy flow and acquiring more accurate relative permea-
bility curves. This empirical relation was employed to calculate the pseudo threshold pressure gradient at any water cut of
rock samples with different air permeability. According to the experimental results of two—phase steady flow in low—permea-
bility rock samples, a hypothesis was proposed, in which the pseudo threshold pressure gradients of different phases in the
two—phase flow were equal, and a two—phase low—velocity non—Darcy flow model was constructed. Based on this model, a
method was developed to obtain the relative permeability curves of two—phase non—Darcy flow. The proposed method were
compared with the JBN method by using the experimental data of the rock samples from Daqing Oilfield. The results demon-
strate that the relative permeability of the oil phase and the water phase changes significantly after considering the influ-
ence from the pseudo threshold pressure gradient of the two—phase flow.
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Tablel Pseudo threshold pressure gradient at
different water cut
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1 062 0013 10.87 0519 2442 1960 2.192 0.163
2 114 005 12.83 0276 2191 1419 1741 0.0437
3147 032 1044 0019 0.657 0816 0.700 0.122
4 235 093 1320 0.025 0.193 0266 0.148 0.004
5 387 065 13.99 0.095 0373 0216 0312 0.001
6 470 036 13.11 0.0169 0283 0215 0286 0.012
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Table2 Experimental data of a ultra—low permeability
core from Daqing Oilfield

R R TR AL FIEIEK R
[f)/min  BYmL  Bl/mL  RERFEC WAE/%  MPa
0 0 0 0 0.4207 29.5
6.00  0.60 0.60 0.1220 05427 27.1
716 0.65 0.72 0.145 5 0.552 8 26.4
953 0.0 0.95 0.193 7 0.563 0 25.7
14.50 0.75 1.45 0.294 7 0.573 1 24.9
22.50 0.80 2.25 0.4573 0.583 3 24.0
32.00 0.85 3.20 0.650 4 0.593 5 23.3
4750  0.90 4.75 0.9654  0.6036 22.7
6750  0.95 6.75 13720  0.6138 224
9750  1.00 9.75 1.9817 0.624 0 22.3
14000  1.05 14.00 2.8455 0.634 1 222
200.00 1.10 20.00 4.065 0 0.644 3 22.1
290.00 1.15 29.00 5.894 3 0.654 4 22.0
410.00 1.20 41.00 8.3333 0.664 6 21.9
530.00  1.20 53.00 107724  0.664 6 21.9
650.00  1.20 65.00 132114  0.6646 21.9
770.00  1.20 77.00 156504  0.664 6 21.9
990.00  1.20 99.00  20.1220  0.6646 21.9
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