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Abstract

Based on the development practice of the low permeability sandstone reservoirs
(the permeability <100 107 um?) in China, the book reviews the basic develop-
ment geological feature and production performance exhibited in the course of water-
flooding and some necessary principles and measures for developing this type of reser-
voirs effectively. Meanwhile the book also covers the advanced techniques of oil pro-
duction adopted in our country currently.

Most of the low permeability sandstone reservoirs were formed by the strong di-
agenesis except those deposited in proximal or distal environments to the detrital
source area,remaining the general characters of macro—scale, i. e. inlayer, areal and
interlayer heterogeneities of clastic reservoir. More clay and cement content and sec-
ondary pores derived by dissolution intensified the micropore heterogeneity. Most of
associated structural fractures are referred to potential ones. Crude oil quality is of
lighter and lower viscosity. Most of reservoirs are mainly trapped by structure and
partialy by associated lithologic factors.

The specific characteristics of oil—water flow through porous media mainly dis-
play nonlinear flow caused by oil boundary layer formed in pores while micropore and
throat volume is larger to certain extent, that leads to starting pressure difference of
some degree necessary in injection wells. Additionally, the lower oil viscosity makes
oil and liquid productivity and injectivity obviously decrease as water cut increases., All
of these make more difficulty for raising liquid production rate.

The low permeability sandstone reservoirs are inherently characterized by ; lower
natural drive energy and productivity, lower injectivity and thus higher injection pres-
sure, and producers being not able to be put into production before fracturing. Conseq
uently, artificial supplement of energy in time is needed. The relationship between re-
covery factor and water cut in the process of water flooding is generally revealed as S
or concave pattern curves. It means that we should do our best to produce the main
volume of recoverable reserves from this kind of reservoir during low and medium
water cut stages. The movement of injected water is still controlled by reservoir het-
erogeneities and affected extremely by fractures if it exists, Adjusting properly inter-
layer and areal interferences is the key to increase the water swept volume,

Grouping development units should be very simplified so as to increase individual
well prodution rate and decrease the quantity of development wells. Gradually devel-
opment one by one reservoir group ascently separate with same one set of well pattern

can be adopted when more oil layers exist and reserves abundance is high enough for



grouping several development units. Probale channeling among development units
must be adequately estimated if fractures appear.

In order to reach a necessarily effective driving pressure gradient. the pattern
waterflood with smaller well spacing of injector to producer for this kind of oil reser-
voir is generally adopted. The direction of injector row must be adapted to the direc-
tion of natural and artificial fractures.in order to make injected water perpendicular to
fractural strike to displace oil and to maximize swept volume of matrix pore. Early i-
dentifying distribution of fractures and in situ stress is the key factor to correctly ar-
range injector —producer system. Well spacing should be matched with artificial frac-
ture length, too.

Applying whole reservoir systematic fracturing technique and the favorable
matching among artificial fracture orientation, length and well pattern can increase
not only oil production rate, but also water swept volume and recovery facter. Pre —
fracturing evaluation, of reservoir optimizing fracturing design and material. utilized
enhancing the techniques of diagnosis and post — fracturing evaluation are important
links for implementing systematic fracturing.

It is very important to protect reservoir strictly and prevent endogenous and allo-
genic damages in waterflooding low permeability sandstone reservoirs. A series of pro-
tective techniques against various kind of damage and high quality operating fluid
have been developed in China. \

The over — completeness completion technique of deep performation. the en-
hanced injection technique through improving water quality and rationally boosting
injection pressure and the production technique of enlarging producing pressure drop
are very important to this kind of reservoir in waterflooding. These techniques must
be suited measures to local conditions, gradually improved and a complete good service
must be formed.

Simplifying the surfacial process of gathering and transporting fluids is an impor-
tant aspect of decreasing investment and improving economic efficiency in developing
low permeability reservoirs. A series of simplified and cost — effective technological
processes for different reservoir geology and surface conditions have been established.

Forecasting the future, developing the low permeability reservers by using natu-
ral gas drive horizontal well and carbon dioxide,and bioflood etc. to improve oil recov-
ery will be of priority in the near future. Improving slim hole technique and further
simplifying surfacial process will make more marginal oil fields of low permeability

reservoir develop economically and effectively.
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