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INTRODUCTION

The flow field is the oil and natural gas’s reservoir space and migrition pathway, in which
oil, gas, water and other fluids can flow. Except pores, fractures and caves also can be the flow
field. In this book the emphasis will be placed on the pores.

We first set about studying the pores that consist of the basic units of the fluid field, The
sizes and number of the pore cover a very large range and the pores are linked with throats. The
diversity of rock minerals on the surface of the pores causes the different kinds of surface negative
electric field. In addition, the relation between the surface of the pores and the clay minerals” flu-
ids of the pores surface results in the complex wettability of oil — bearing formations and exerts a
very deep influence on the efficiency of the il field's development.

Each pore's space is linked with others in different directions through the throats. The num-
ber of connected pores is usually called ligancy. Different pores have different ligancy together
with the capillary force effect the pore’s usage conditions directly.

The concept of the tortuosity factor mentioned by some people is not so accurate because it
has simplified the connection between pores, throats and other pores. With the effect of capillary
force, Jamin effect and self — suck phenomenon all perform on the same core just because of the
various pores’ different wettability.

The fluids hold in pores bear both surface tension and electric field force on the surface of the
mineral particles, either under flow regime or under motionless regime. The fluid in the pores
possibly has three states under the effects of forces: the restricted, half — restricted and free
state.

The pores with various sizes combine with each other under certain rule and thus from differ-
ent depositional sand textures, such as stratification, crossed bedding etc. If this phenomenon
happens vertically in oil — bearing formations which is called rhyme on sedimentography, the ver-
tical heterogeneous reservoir will be formed.

When the lateral apertures and the thickness of formation change in oil formations and the oil
formations are surrounded by non — permeable boundary , the planiform heterogeneity of il for-
mation and the independent permeable units will come into being.

During the period of oil field development, due to the economical factor, it is impossible to
shoot only one formation for one well. Thus the heterogeneity between formations will occur-
rence. The contradiction among formations will be produced when the water flooding and oil pro-
duction is performed at the same time for these formations’ combination.

The pores and the combination and distribution of pores result in complex heterogeneity. The
author divides them into six heterogeneous permeable stratotypes of the fluid field: surface hetero-
geneity, passage heterogeneity, pores” heterogeneity, interlayer heterogeneity, planiform hetero-

geneity and internal heterogeneity.



Here the permeability should be illustrated especially. The progress of il field developed
technology has added up very complicated connotation to the permeability. Normally, different
cores have various permeabilities. The vertical permeability, the lateral permeability and the di-
rectional permeability have been mentioned because the air permeabilities measured are various ac-
cording to the different directions for the same core. Even through the core and testing direction
keep unchangeable, the tested permeability will change apparently because of the fluid’s differ-
ence, so the fluid permeability, phase permeability etc. are set forth. While the cil formation
contains restricted water, the permeability of oil comparing to air is called effective permeability.
During the period of water’s injection there will be no water phase permeability on the base of the
relative permeability curve’s analysis, but the water has already been injected into the formation,
so the injection water permeability is will be set forth. During the period of development, there
may be two phases, or even three phases in the cil formation, so the comparing permeability be-
comes necessary. Why does the ability of filtering change so various? The basic knowledge can be
acquired after we fished the research of the fluid field.

The fluid field and the fluids stored in it are under certain pressure and temperature fields; in
the original state, the temperature follows certain law and the solid and the fluid are agreeable.
But the diversity of the pressure gives the birth of vertical rock pressure, lateral squeese force and
fluid pressure. We can say the pressure mainly affects the states of fluids.

After the oil field is put into developing, especially after the water and other driving liquids,
the first met problem is quality’s differences of the crude oil or the driving liquids. We call this the
fluid heterogeneity which will not only influence the development of the oil field from the begin-
ning to the end but also affect the pressure field’s and temperature fields original equilibrium state
in the period of the development and cause a series of variations later.

After the water and other driving liquids are put into development, the pores of the oil for-
mation, the porosity, the permeability, the wettability and the rock mechanical qualities etc. all
will change apparently. If the fluid heterogeneous effect is accounted, the degree of heterogeneity
of different parameters will be increased as well. The practice of oil field development, the experi-
ments on the sites and in the laboratories in our country have proved this conclusion. The parame-
ters’ change apparently affects the efficiency of developing, but this phenomenon and the conclu-
sion has not caught the enough attention of the persons who work in the oil - field development in
the world.

The fluid field that includes not only pores but also fractures and caving must influence make
the process more complicated than ever.

The author hope that the discussion and the opinions talked above can inspire the scholar’s

interesting.
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