Open Journal of Nature Science H AR}, 2016, 4(3), 327-332 Hans X
Published Online August 2016 in Hans. http://www.hanspub.org/journal/ojns
http://dx.doi.org/10.12677/0jns.2016.43038

Pressure Dynamic Analysis of
Stress-Sensitive Shale Gas Reservoir

Ziyu Zhao, Ermeng Zhao

College of Petroleum Engineering, Northeast Petroleum University, Daqing Heilongjiang
Email: 18745941136@163.com

Received: Aug. 1%, 2016; accepted: Aug. 19", 2016; published: Aug. 22", 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

Based on the theory of Langmuir isothermal adsorption, the mathematical model of double media
seepage in fractured shale gas reservoirs which considers stress sensitivity under different boun-
dary conditions is established in this paper. Taking the strong nonlinearity of the model into ac-
count, desorption effect can be considered as the increase of isothermal compressibility of matrix
during the resolution to decrease the degree of nonlinearity of the model. The analytical solution
of the mathematical model in Laplace space is obtained by means of Laplace transformation and
perturbation transformation. Finally, pressure transient curves are drawn with the aid of com-
puter programs, and its characteristics have been analyzed, and parameter sensitivity analysis for
the contributing factors affecting the dynamic curve of pressure also has been done. The results
can provide scientific basis for well test analysis of shale gas reservoirs.
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Figure 1. Dynamic curve of pressure under different permeability modulus
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Figure 2. Dynamic curve of pressure of shale gas reservoirs with different boundary types
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Figure 3. Dynamic curve of pressure under different Langmuir volume

[ 3. A[E Langmuir 551 R E 1A HIZk

)



BT, B

4. g

1) SENLIFRME T 25 58 A7 U FH I R4 Mk DU UBAE AN RIA IR 26 A N DB A S T A A

2) GUA RN SRR F IO AEAE (A5 U I By AR R, (A PR e IR, BT UK T
S AU BRI = . BEE EAEHI R, DABXH R G R

3) ARRISNLFFAF TR Eh A th 2 — ey, RRAERBIN BUR WA A FRIRIL . B4 A2
PNUNAS- 2L SUR 9 - RN E SIS fe S 6y S N /R EE A i ol R TR e

4) BE%E Langmuir RFREIABHEKR, 8577 B2 LRI I “M7 ARIR, AMe Rk
TR WIS, RIS ) B ZEE

SEV#EL (References)

[11  BokNI, BHRH5E, 2Rk, B TUA SRS IMNIEL &R F= 6P [T]. R K2R, 2011, 34(4): 62-66.
[2] ZEfk, g, Bk, e TUAESIBMHLEE R RIS NT[T]. RARSER S K, 2011, (2): 34-37, 81.
FEOTUE

3] FoRE, skbeH, W, 226, A AURL SIS P RERZ I I R T[], RARRTE, 2012, 32(9):
10-15, 126.

[4] John, L.W., Ted, W.A. and Gatens III, J.M. (1990) An Analytical Model for History Matching Naturally Fractured
Reservoir Production Data. SPE 18856.

[5] King, G.R. (1993) Material-Balance Techniques for Coal-Seam and Devonian Shale Gas Reservoirs with Limited Wa-
ter Influx. Reservoir Engineering, 8, 67-72. http://dx.doi.org/10.2118/20730-PA

[6] Ozkan, E. and Raghavan, R. (2009) Modeling of Fluid Transfer from Shale Matrix to Fracture Network. SPE 134830-
MS.

[71  BUKNI, ZEERK. 1A LR FRERAE S5, RS Tk, 2010, 30(3): 26-29, 116.
[8] TR, THnifg, Xlut, 5. BEJE I I8 E I TS SOREU BT[], RIRK 54T, 2012, 30(4): 43-45.

[91 Pedrosa, Jr. (1986) Pressure Transient Response in Stress-Sensitive Formations. SPE 15115.

[10] FI&HR, FAEE, BRRE. BA N RS T HZE 1218 21050 T SRS I ) 8 R AT R[], A RS
FF&, 1999, 26(3): 53-57.

Hans iXJth
TR EBEZI RS :

BRI AT AR (QQ~ TfE . HEFHE )
N DT 5t A58 FO 39 T

24 /N DAY SR S I T K )
RUFRILE L BERR

b B AT

IR

A 478 o FAHE ) IR IR AL

hEE S http:/www.hanspub.org/Submission.aspx

()

N LA W~



http://dx.doi.org/10.2118/20730-PA
http://www.hanspub.org/Submission.aspx

	Pressure Dynamic Analysis of Stress-Sensitive Shale Gas Reservoir
	Abstract
	Keywords
	应力敏感页岩气藏压力动态分析
	摘  要
	关键词
	1. 引言
	2. 数学模型
	2.1. 数学模型的建立
	2.2. 数学模型的求解

	3. 页岩气压力动态影响因素分析
	3.1. 应力模数的影响
	3.2. 外边界类型的影响
	3.3. Langmuir体积的影响

	4. 结论
	参考文献 (References)

