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Abstract

Multizone sandstone reservoirs are the main type of reservoirs in China. This book
summarizes the experience in management for multizone sandstone reservoirs obtained by domestic
engineers in recent fifty years, reviews the basic principles of the reservoir development in the
process of waterflooding based on the geological features and the characteristics of {low dynamics
in this type of reservoirs, and proposes the strategies and optimized measures for their
development. Meanwhile, this book also covers the new techniques of reservoir characterization
and oil pro&uction.

Since the features of reservoir development strongly depend on the geological conditions, the
geological backgrounds about the genesis of the multizone sandstone reservoirs are firstly described
in the chapter 1. Especially, the severe interzonal, areal, and intrazonal heterogeneities generated
due to specific nonmarine sedimentary environments are focused. And the relatively high viscosity
of crude cil, an another important characteristic of this type of reservoirs, is also mentioned.

In the chapter 2, the structure of porous media, wettability and relative permeability of
multizone sandstone reservoirs in China are described. The significant changes in the properties of
the formation rocks and containing fluids in a long term flushing by injected water and their
influence on the recovery process are presented in detail.

The Chapter 3 involves the performance of multizone sandstone reservoirs. Due to the severe
heterogeneities of this type of reservoirs, in the process of water injection the interzone
interference occurs seriously at first, as well as the areal bypass of injected water and the
channeling within the formation zone caused by different laminated permeability contrasts also
exert a considerable impact on the swept efficiency of recovery. The mechanisms of these
phenomena are analyzed.

As indicated in this chapter, because of the severe heterogeneities and relatively high oil
viscosity, a short time of waterfree production and a fast increase in water cut are observed.
Moreover, the relatively high oil viscosity also makes the index of liquid productivity increase as
the water cut raises to some extent. All these factors cause that a lot of remaining oil can be still
recovered in the high water cut phase of most nonmarine multizone sandstone reservoirs in China.
It means that great attention should be paid to take effective measures to revitalize this type of
reservoirs in order to improve and enhance the oil recovery in this phase.

In this chapter the periodization of the whole life of reservoir performance is also presented.
The emphasis is put on that the different characteristics of reservoir performance can be observed
in every phase of waterflooding process as the distribution of oil and water in the reservoir is
changed, and therefore, the different measures of remanagement should be taken.

The strategies and methodologies of reservoir management are discussed in chapter 4.
According to the practice of development for the nonmarine multizone sandstone reservoirs in
China, the optimized approach of their management can be concluded as “to recognize the

heterogeneities of reservoir more and more, and then to allocate the wells stage by stage”.



Moreover, all aspects of reservoir management are introduced, such as: the development
procedure, appropriate utility of natural energy and pressure maintenance, establishment of
formation pressure system, zonation for separate development, allocation of well pattern, and the
integrated measures for revitalization.

Chapter 5 gives the features of reservoir characterization work which should be done in every
phase of reservoir development. And a series of new techniques in various disciplines such as
geologv, seismics, logging, well testing, geological modeling and geostatistics are reviewed.

At last, chapter 6 covers the whole set of production technologies suitable {for multizone
reservoirs especially the separate zone injection, as well as the well completion, perforation,

artificial lift, profile modification, water control, well stimulation, production testing and so on.
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