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Basic formulas of fractal seepage and type-curves of fractal reservoirs

Abgtract : The basc expressonsfor theflow in the porous media with dua fracta dimensons (surfacefractal dimenson and tor-
tuodty fracta dimenson) are derived ,and they indude segpage veocity formula,permeability formula and porosty formula. It is
proved that these formulas are correct in any coordinate syssem. The partiad differentia equationsfor the seepage of dightly compress-
ible fluid in the porous media ,that is pressure diff uson equationsfor the dua fracta porous media are established in various coordinate
sysems. And the lutions of these equations are obtai ned for line urce well and under cond dering wellbore storage and skin factor.
The typica curvesfor infinite formation are drawn in log-log plots. The well-testing interpretation method and steps by type-curvefit-
ting are given. The study indicates that for the dud fracta porous media the well testing andys's by Horner method and Gringarten
Bourdet curve fitting technique will brings greater errors particularly for the media with greater tortuousfracta dimenson.

Key words: fracta reservoir ; seepage velocity ;permeability ;porosty ;fracta reservoir type-curve

KONG Xiang Yan, LI Daclun, LU Detang (Department of Mechanics and Mechanical Engineering ,Universty of Science and
Technology of China,Hefe 230027 ,Anhui ,Ching JXSYU 2007 V.22 N.2p.1-5,10
Sudy on the coupling effect of the unsteady seepage in rock fractures with therock def or mation by using DDA ( discontinuous def or-
mation analysis) method

Abstract : Thispgoer ams at analyzing the coupling effect of the unsteady seepage in rock fractures with the rock deformation.
Due to the seepage ,the unsteady flow will be formed in rock fractures. The unsteady flow will produce a load on the surface of the
fractures and make the rock produce dformation ,and then the deformation will influence the segpage characterigtics of the rock. S
the seepage fidd and the deformation field form the cowpling effect. The DDA instantaneous equilibrium equation of the fracture net-
work unitsis established acocording to minimum energy principle. The finite eement programs for computing the water heats of the
geady flow and unsteady flow in the rock fractures based on DDA are conpiled ,the computed results accord with experimenta re-
sults,which verifies the rdiability of the mathematica modd s used in theprograms. Groundwater isone of the inportant factorsinflu
encing the deformation and stability of Sde dope. Through the smulation of the destructive process of ome tunnd ,the seqpage —de-
formation coupling DDA method is used for studying the efect of groundwater on the stability of fracture sde dope. The Smulation
result accords with the actualy generated result ,which verifies the rdiability of the method.

Key words: rock fracture;unsteady seepage ; seepage —eleformation coupling ; di scontinuous deformation analyss (DDA) method

ZHANG Guo xin, GE Shaoging, CHEN Ping (Research Inditute of Sructural Materid ,China Water Conservang and Hy-
dropower Science Academy) JXSYU 2007 V.22 N.2p. 610
Primary investigation of the coupling of channe flow with seepage

Abstract : In accrodance with the characteristicsof vuggy reservoirs,a basc ideafor studying theflow law in this kind of mediais
put forward:this kind of vuggy reservoir syssem is decomposed into vug units and fracture units,the two kinds of units adternatively
connect and cond s of the tota reservior system. The flow in vug unitsis consdered as channd flow or piping flow ,and the flow in
fracture units as segpage and follows Darcy law. Based on thisidea ,theplanar linear flow theory of vuggy reservoirsis established ,and
the corregponding physca modd ,mathematical model and its numerica lving method are prsented reectively.

Key words: vuggy reservoir ;vug unit ;fracture unit ;coupling of channe flow with segpage flow

LIN Jiaen™?, L1 Liang?, YANG Hui-zhu' (1. Department of Mechanics, Tsnghua Universty ,Bdjing 100084 ,China;2. Col-
lege of Petroleum Engineering,Xi’ an Shiyou Univerdty ,Xi’ an 710065 ,Shaanxi ,Ching JXSYU 2007 V.22 N.2p.11-15
Consgtruction of digital core and evaluation of its quality

Abgtract : The method for congtructing digital core usng smulated anneding algorithm (SAA) isintroduced. The disadvantages
of the dgorithm are pointed out and the improvement of it is presented. The conductivity of the digitd core constructed by the im-
proved agorithm is evaluated by lattice Boltzmann method (LBM) . It is shown that ,the constructed digita core has good i otropy ,but
there is the greater difference between it and rea core due to its very low permeability. Removing the ilated rock particlesin gopro-
priate times in anneding process can further decrease syssem energy ,optimize the dze of pores and increase anneding speed ,which
makes the finaly constructed digital core have good iotropy ,pore connectivity and permeability. Computing the permeability of the
digita core by usng the lattice Boltzmann method can effectively evaluate the iotropy and permeability of the digita core and can be
as an important standard for evaluating the rationdity of digita core modeling.

Key words: digita core;dmulated annealing agorithm;lattice Boltzmann method ;conductivity of core

ZHAO Xiucai, YAO Jun (Faculty of Petroleum Engineering ,China University of Petroleum (East China) ,Dongying 257061 ,
Shandong ,China) JXSYU 2007 V.22 N.2p. 1620
Sudy on the seepage characteristics in fractured networ k por ous media

Absract : As the fundamenta research of the segpage characterigticsof fractured network porous media ,the seepage characteris
tics of thefracta bif urcate network modd are discussed but the efectsof the seppage of the parent materid of the porous mediaon the
seepage characteristics are not conddered. The segpage characteristics include the relationships between some trangort parameters,
such as pressure flow rate ,flow resstance permeability etc. and the fractured network structure and porosity of the porous media,



