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Derivation, simplification and application of the pseudo—pressure
elastic one—phase method for gas wells

CHEN Yuangian
(Research Institute of Petroleum Exploration & Development, PetroChina, Beijing City, 100083, China)

Abstract: For the new gas well with a closed boundary, the pressure drawdown curve testing was carried out after it operated at a
stable production rate. Theoretically, the pressure drawdown curve can be divided into an unsteady state stage, a transit state stage
(also called the late unsteady state stage) , and a pseudo-steady state stage according to its pressure dynamics. The unsteady state
stage refers to the outer edge radius of the pressure drawdown distribution of the gas well not reaching the boundary. The transit state
stage refers to the range from the unsteady state stage to the pseudo-steady state stage. At this stage, the elastic two-phase method
used in China can be employed to determine the initial gas in place controlled by a gas well. This method has been listed four times
in the national oil and gas industry standard. For the unsteady state stage, according to the differential formula of the plane radial
flow based on Darcy’s law, this paper derived the elastic one-phase method of pseudo-pressure by using the pseudo-pressure func-
tion proposed by Al-Hussainy. This method could be used to evaluate the effective permeability of gas reservoirs and the total skin
factor of wells. In addition, the elastic one-phase method expressed by the one power of pressure and pressure that was squared was
obtained by simplifying the research results of Wattenbanger on the properties of the pseudo-pressure function. The practical applica-
tion showed that the evaluation results with the three methods were consistent.
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Fig.2 Relationship between ¢ (P) and P in Well Su 5
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Table2 Tested and calculated data in Well Su 5
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30000
4 S —AHT N _ 25000 f :
;g 20000 |
KR 20 Ay (p)5 M BAE R AP 5 ¢ = ool
HIBLRLH , DB AP 5 ¢ (9 FH DB , oy BB (15) 2 ) .
X.23)RMGDR, L TR EAMES . h= S 1000or, -
WO LR B AR A R SRR Sy seoof
M) T 26 1 R E A4 L RE R m AR G R 5 R 1 BU(E 91 0! L o o

T3,

B B A A 56 2 BOBE 20 3 10 (18) AN

t(h)

B3 HSHMAy(p)5BEEE

(19) 38, SR AL 3 0 1 5 20005 16 R L o 2
HOh
_ 424 x 10* x 10 x 0.101 x 378

k 2241 x 16.8 x 293

= 1.467 mD

Fig.3 Semi-logarithmic plot of Al//(p) and 7 in Well Su 5

6810

1.467

S, = 1.152

2241

1

+1.827)=-1.856 dim

870,097 x 0.0224 x 0.0225 x 0.1



20244 11 H

100 1000

t(h)

4 FHSHMAP 5 I ITHE
Fig.4 Semi-logarithmic plot of AP and ¢ in Well Su 5

600

500 |

400 - .

300 | °°

AP’ (MPa®)

m
200 - 2

100

0 1 1
1 10 100
t(h)

Bs5 WSHEAP S HFITHE
Fig.5 Semi-logarithmic plot of AP* and ¢ in Well Su 5

1000

F3 EB3EESHEERALER

Table3 Linear regression results in Figs.3-5
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