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Forward

The development of unconsolidated sandstone reservoir is com-
panied by much sand production, which changes the parameter of
the formation, and brings great effects on the ensuring production.
Different understanding is caused by differences in the physical prop-
erty and structure of the oilfieid. The sand production is allured
while the heavy oil is recovered, which is called cold preduction in
Canada. Almost all the unconsolidated heavy cil reservoirs are devel-
oped by water injection or thermal recovery except Nanyang and
Jilin cilfields. The heavy oil is produced with much sand during wa-
ter injection, which causes high permeability belt. The production
index and water absorption index increase greatly and the warter
ficoding efficiency is much lower.

The sand production of unconsolidated sandstone reservoir is
carried out an the basis of the broad investigation by the author.
The unconsolidated sandstone reservoir development theory is stud-
ied combining physical modeling, math modeling and gray theory.
The method to diagnose the wormhole is set up by the data base and
network technology which make it more useful for the development.

As a case, this book deals with the reservoir in Gudong oilfield,
Jivang Depression in Bohaiwan Basin. Through the research on the

sedimentary character, the component of sandstone, cement index
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Forward

and reservoir fluid character, the factor model is worked out to de-

scribe the critical velocity for sand production by experiment model-
ing.

In this book, the research on sand production mechanism and
influence [actors is carried out by experiment, based on the charac-
teristic geology of unconsolidated sand reservair. The perforation
cavities growth rule near the well bottom is studied, and the expres-
sion of stability numher for cavities of different shapes is derived,
and the stability and growth of the perforation cavities are simulated
hy control-volume finite-element method. The coupling math model
of porous flow in formation and pipe flow in high permeability chan-
nel is derived for the first time. In this model, not only is the flow
of oil and water in porous medium concerned, but also the strain rule
of the sand stone, i.e. the math equation describing the sand defor-
mation is introduced. And the reservoir fluid-sand grain multiphase
flow is introduced into the math model. That is that two couples are
considered at the same time: one is seepage field and sand deforma-
tion coupling, and the other fluid and solid coupling. The finite chif-
ference and finite element methods are applied for seepage field and
sand deformation lield respectively. Based on the coupling models
and using Fortran language, the author compiles computer programs
for simulated sand production in big channels. Computing example
of simulated sand production in big channels is given. Analyzing the
simulated results, influence factors and preventing sand production
methods are developed. On the basis of forecast mathematic model,
using Monte-Carlo random method, sand production is simulated in
the end. The simulation results show that sand production is related
not only to production pressure difference, but also to heterogeneous

degree of reservoir. The content in this thesis provides theoretical



basis for comprehensive control of sand production, water shut off,
and tertiary oil recovery in unconsolidated sandstone oil reservoir.
The diagnosing method of the wormhole is set up and the pro-

gram 1s made based on gray theory and reservoir engineering. The

wormhole is found when the program is applied. Tracer is injected -

in 6" ' * layer 1o check the validity of this method. The result indi-
cates that this metheod is effective and economical.

Due to the limited learning of the author, there are bound to
oversights and omissions. Criticism and revision are cordially re-

quested from the readers.

The anthor
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