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An experimental method for testing water—phase starting pressure
gradient of low—permeability/tight sandstone reservoirs

LIU Xinju'?, LIU Tongjing’, CHEN Jianwen’, ZHAO Lekun', ZHANG Tao’, LIU Rui', YAO Yuedong'
(1.China University of Petroleum-Beijing , Beijing City, 102249, China; 2.Changqing Oilfield Branch, CNPC, Xi’ an City,
Shaanxi Province, 710021, China; 3.China University of Petroleum-Beijing at Karamay, Karamay, Xinjiang, 834000, China)

Abstract: Low-permeability/tight sandstone reservoirs generally have a high starting pressure gradient, which will have
a certain influence on the CO, flooding development scheme design. The commonly used methods for testing the starting
pressure gradient have the limitations of inaccurate test results or long test time. In order to improve the experimental ef-
ficiency and test accuracy, an experimental method for testing the water-phase starting pressure gradient of low-permea-
bility/tight sandstone reservoirs was proposed. By the method for observing the timing of droplet emergence in the early
stage and establishing a multi-stage stable displacement in the later stage, the minimum starting pressure gradient and
the pseudo starting pressure gradient were measured simultaneously in a displacement experiment. This method has the
advantages of a short test period, easy observation of experimental phenomena, and high test accuracy. The method was
applied to test the core samples from an actual oilfield, and the test results of the minimum starting pressure, the mini-
mum starting pressure gradient, and the pseudo starting pressure gradient were obtained. A prediction model for the mini-
mum starting pressure gradient of the water phase was also established for the target area.

Key words: low-permeability/tight sandstone reservoirs; laboratory experiment; starting pressure; minimum starting

pressure gradient; pseudo starting pressure gradient
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Fig.2 Schematic diagram of pressure gradient curve of
typical non-Darcy flow
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Fig.3 Droplet appearance of different types
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Fig.4 Schematic diagram of experimental device
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13 825 2.816 7x10° 0.1870 0.037 1 55U T
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Fig.5 Schematic diagram of pressure gradient curve of
non-Darcy flow (core No. 5)
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Fig.6 Relationships between main test parameters
and gas permeability

0.20

Q015 F
g
>
B 0$ . Y
% 0.10 o3 3 o AP
% + "‘ j‘l‘“ S :"‘“"“
= R PASIIORS .
i 0.05
] . ] ]
0 200 400 600
i 8]/ min

B7 5SELERESEXRMAEELHXR
Fig.7 Relationship between equivalent permeability

and test time (core No. 5)

AL BR , FLAF 202 18 AR A B I ) P PR K
(ELIF IR S5 P 3 R T b 3 S R R B, TR A
TR TSR], FAF G B R BAE , R AFAL
1 385 AR A RS IR 1) DA DR R SR X —
O Bery WO AR T ARB P B AR LB B, 4
R Rk 2 280 min i, a0 P I B A 1A RE BK
B, BEI A DN 55808 1 502 Wi As € T 0.098 mD
oo MET A O RMBEH 1.407 mD, Hik
IAFRB B AR IB BRI 10%. HEAT I,



<92 moR M R

H R g = 202345 H

2RI AN R WA S8 328 A AR, S Pt )=
WA B RE JT B 2%

M5 B O S5 (0 IS e I 2 ] 14 e /1N 3l
B EEMBE R KR (E ) LI« 5y
/N B T3 E 5 L B 08 AR B R 0 IRl Y
ARSI R , IVEL RN B 3 R B0, /MR 3 R
TR BEBOR o FLIEIH O 215 i3 5B/ N 251 AL
B A, 30 5 RO A S, S R A9 it B
JIHER, I fee /N S H B EE R . L (K5
75 - BUR Y R T A AR G BB IR R Sl
B E S, SR I R It R AR A8 TR ), A
1717 2 B AR s e B 3R T A RCR I H

1.0 -

08+

0.6 L y=04013x_1'921
R =0.9996

<
o
T

/N BN IE S 6/ (MPasem™)
=)
~

1 1 t 2 L Y

02 04 06 08 10 12 14
KB IE R/ mD

B8 SHELR/NEHENBESSMEERXR

Fig.8 Relationship between minimum starting pressure
gradient and gas permeability of five cores
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