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Abstract - To develop a unconventional gas reservoir, an analysis of tight rock property are
required. Especially, conventional measurements are difficult to be applied to unconventional re-
sources such as tight gas reservoir because the permeability are extremely low compared to a con-
ventional gas reservoir. In this study, an apparatus was developed for measuring low permeability
and porosity based on a pressure pulse decay method under unsteady state conditions. The appa-
ratus was applied for measuring the porosity and permeability of tight sand core samples from
Gyeongsang basin in Korea. As a validation of the measurement, regression analysis was carried
out using the dimensionless pseudo-pressure between the measured data and analytical solution.
The results show the correlation coefficients above 0.96. Therefore, it is believed that the apparatus
has a high accuracy.
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Fig. 1. Flowchart for developing the system.
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Table 1. First root pulse-decay values when a=b

aorb 02 f1=01/(a+D)
0.0 0.000000 1.000000
0.1 0.196711 0.983553
0.2 0.387016 0.967539
0.3 0.571166 0.951944
04 0.749404 0.936755
0.5 0.921963 0.921963
0.6 1.089064 0.907553
0.7 1.250923 0.893516
0.8 1.407744 0.879840
0.9 1.559725 0.866514
1.0 1.707053 0.853527
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Table 2. Core plug size of tight sand

Sample Diameter Length
TS-1 1.5 inch 1.75 inch
TS-2 1.5 inch 1.79 inch
TS-3 1.5 inch 1.88 inch
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Fig. 3. Location and geological map of Gyeong-
sang basin[16].
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ANBA LT BT 096 o]0 2 o £XE 1,].1:,}141 Table 4. Regression analysis of dimensionless pse-
o surs xl—z 2 53 =221 E/H o U3 =& udo-pressure
A 9E SAY ¢ AN TS1e) B, wE 4B 2
= ssi lysi
A%E dehl7le AT, ARl A the 2 Seazple Regression analysis®)
o] 7} MAISSITE ol A AR Al s.e] x| AdshE Upstream Downstream
tﬂfﬂo]uf ME7F7HAAL = St 2Rk 9% TS-1 09753 0.9692
FAH ™, &FF Microfocus CT X-ray, SEM &

L E °H Hr} BalAo] A12 B3 A3 BA F TS-2 0.9924 0.9894

ol a7 AYT = Ak TS-3 0.9860 0.9950
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: volume ratio between upstream and pore

b : volume ratio between downstream and
pore

¢ : isothermal compressibility [psi’]

¢, : gas isothermal compressibility [psi’]

¢,y ¢ gas isothermal compressibility of pore [psi']
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: gas isothermal compressibility of downs-

tream [psi'l]

: gas isothermal compressibility of upstream

[psi’]

: first factor of eqn. 7

: mass flow correction factor

: gas compressibility correction factor
: absolute permeability [md]

: gas permeability [md]

: length of core [inch]

: number of moles

: pressure [psi]

: downstream pressure [psi]

: upstream pressure [psi]

- universal gas constant [10.732 psi-ft’]
: constant

T : temperature [Fahrenheit]

: time [sec]
: adjusted pseudo-time [sec]
: dimensionless time

: distance from downstream end of core [inch]
: downstream volume [ft3]

: pore volume [££]
: upstream volume [££]

: gas compressibility factor
: gas deviation factor

: porosity

: viscosity [cp]

: gas viscosity [cp]

: root of transcendental eqn. 8

. pseudo-pressure [psia’/cp]

: pseudo-pressure at downstream pressure

: pseudo-pressure at upstream pressure
[psia’/cp]

: pseudo-pressure at initial downstream pre-
ssure [psia’/cp]

: pseudo-pressure at initial upstream pre-

ssure [psia’/cp]

: dimensionless pseudo-pressure at down-

stream pressure

: dimensionless pseudo-pressure at upstream
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