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cles sttled in flowing water are obtained by the experiment in vertica pipes. Under the efect of velocity distri-
bution of liquid in the pipe, the settling velocity is not equa to the vector sum of free untimate settling velocity
and average velocity of fluid. Thereisa statistica linearity relationship between these parameters, which isthe
critical condition for sand to move downward , upward or sugpend in wellbore. The critical condition can be tak-
en as the theoretical badsof efective sand control in wellbore.

Key words: wellbore; sand particle; ultimate settling velocity ; corrective coefficient ; critical velocity; lifting
sand experiment
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Wang Xian-jun, Gai Delin and Zhang Qi/ OPTIMUM DESIGN OF PL UNGER L IFT FOR GAS WELL/
2000, (24)2:36 39

Punger lift technology is efficient for risng the energy of a gasliquid well. The dynamicsof plunger during up-
travel are analyzed. Conddering kinds of factors including the effect of gasliquid producing on the risng of
plunger and liquid , the dynamic models of up-travel and downrtravel of plunger are established. Moreover , ac-
cording to the production statusof gaswells, an optimal desgn model isaccomplished. It can be used to calculate
the velocity of liquid accumulation, the optimal lift velocity of plunger and the maxi mum casng pressure that is
needed to lift liquid column from bottom hole to land surface. Therefore, the number of operation period and the
liquid volume are forecasted. The resultsof field testsindicate that the mode can combine the plunger operation
performance with the well production status. It isapplicable to the changesof fluid, hole condition and character
or parametersof reservoir. The calculation agrees with the practica results generally.

Key words: gas well ; artificia lift; liquid drawing; plunger ; dynamic mode ; optimum desgn
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Liu Yuetian and Ge Jiali/ ANALYTIC SOLUTION FOR A.UID AHAOW THOUGH A CIRCWL AR
ANISOTROPIC FORMATION 2000, (24)2:40 43

This paper invegtigates the problem of the steady flow from a circular anistropic formation to a centra circular
wellbore and presents an ana ytic lution of it. The origina problem istranformed to that of the flow from an
dliptical istropic formation to a centra dliptica wellbore. The numerical experiments show that the trans
formed flow can be divided into two flowsin inner and outer areas repectively. The inner area is between two
confocal dliptica boundaries. The inner flow problem is olved by a conforma transformation. The flow in the
outer areais smilar to the flow in a point source between two straight line boundaries with a uniform pressure.
It is olved by the subgtitution method with the smilar flow. The whole analytic solution of the origina problem
isobtained by combining the olutions of the inner and outer flow problems. The error of the substitution
method is generally negligible. The computed resultsof the solution with typica parametersof anisotropic reser-
voirs are compared with that of the isotropic reservoir. The effect of anitropic permeability on reservoir pro-
duction isobvious.

Key words: circular boundary formation; permeability; anisotrope; isotrope; dliptica boundary formation;
steady flow ; analytic lution
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TER WATER FLOODING 2000, 2(24) : 44 46

The development effectivenessof water flooding for the heavy oil reservoir with edge water ispoor because of the
high ail viscosty , high mohility ratio and the invason of edge water. In later period of water flooding, the re-

covery percent of reservesis very low while the water cut gets more than 90 %. So it is necessary to change the
development scheme for enhancing oil recovery. The history match and modern reservoir engineering andysson
the water drive stage of afault block in Shengli oilfield are made. This block has edge water , and water injection
has been made for more than 20 years. The feaghility of steam 0ak isinvestigated by usng seving sandard ,
steam ak pilot production and numerica Smulation. The steanrinjecting parameters are optimized with
guadrature anadyss method. The result showsthat cyclic sseam stimulation can enhance oil recovery economicaly
and effectively. This program of steam ak offers a perfect method for the development desgn of the same
reservoirs.

Key words: fault block ; heavy oil reservoir; water flooding; steam 0ak ; oilfield development design
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Wu Xiao-dong, Zhang Yingchun and Li An-gi/ NUMERICAL SIM U ATION FOR COAL BED M ETHANE
PRODUCTION 2000, 24(2) : 47 49

Coabed methane existsin a cod matrix by adrption. The cleat system of coas acts an flow channel. The ad-
orption of coagasis determined by Langmuir equation in the coa matrix. The diff uson processto the cleat sys
tem is described by usng Fick’ slaw. The flow in the cleat syssem can be described by Darcy’ slaw. Two-di-
mensgonal non-equilibrium orption pseudo-steady state model of coalbed methane for vertica well is derived in
combination of an American model with the filed stuation. The numerical Smulation modd of coabed methane
for sangle wdl is testified by on-dte examples.

Key words: coalbed methane; production; coa matrix; cleat system; adorption; mathematica model ; numeri-
ca dmulation
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Hou Lian-hua/ STUDY ON RESERVOIR SENSITIVITY OF QUDI OILFIELD /2000, 24(2) : 50 53

The rock ingredient and fluid propertiesof Qudi oilfield are analyzed. All kindsof potentia sendtivitiesof reser-
voir are researched on fluid now experiment. The result showsthat there exist strong water senstivity , salt sen-
gtivity , alkali sendtivity and other weak sendtivity in the reservoir. The different layers have differential send-
tivities. Some measuresfor reservoir protection, such as reduction of drilling dendty , gpplication of completion
fluid with the gmilar salinity to formation water , usage of P-216 inhibitive drilling fluid , are taken in differential
reservoirs. The good results have been obtained during oilfield development.
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Zhang Shi-cheng and Liu Yong-xi / DESIGEN METHOD FOR FRACTURED INJECTION WELL PROFIL E
MODIFICATION 2000, 24(2) : 54 57

Asfor low permeability reservoir , it is mainly by hydraulic fracturing to improve i njection-production capability
of wells and keep formation pressure. After block integral reconstruction by fracturing, the fracture parameters
arc the decidve factorsinfluencing the productiorrinjection rate of the wells. In multilayer heterogeneous reser-



