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Abstract

This book is one of the series on Reservoir Development Models in China. The
purpose of the book aims at objectively and scientifically summarizing, analyzing and
systematizing to the developing ways, means, methods, technologies, effects, experi-
ences and examples of various gas cap reservoirs ever developed in China. The book is
an embodiment of the superb wisdom and achievements reached by thousands of
petroleum personnel upon their years’hard work on oil field development with Chi-
nese characteristics. The book intends to further improve the development efficiency
to both forthcoming and already existed gas cap reservoirs to provide experiences and
information for reference to new staff working on oil field development at the turn of
the century. The past is the prologue. As one of the engineering technologies, the oil
field development has its distinguishing features. At initial development period, the
understanding of the deeply buried reservoirs is very superficial. The realization to de-
scription and understanding of the reservoir shapes and structures is through indirect
data, say by means of media, impression acquired somewhat similar to drawing a dip-
per with a gourd as a model. Whether or not it is the true look of reservoirs depends
on deep and long-term research. Till oil field nature having been understood rather
comprehensively, the oil field development has already irretrievably come to its final
phase by then. It is definitely a matter of regret. So when reviewing the development
process, though strokes of genius and joys of success exist in different periods of oil
field development , a sea of eternal regrets still inevitably lay behind towards the alti-
tude to reservoirs and measures taken.

Just because of the above reasons, the development of various oil fields are ana-
lyzed from experience to law, from summary to improvement, from inheritance to ad-
vancement, and from individual cases to patterns of classifications. It is through this
process that realm of necessity is transferred to realm of freedom. As a matter of fact,
it is a leap in recognition and advancement in technology. Undoubtedly, more atten-
tion should be paid to epistemology and methodology when probing into oil field de-
velopment pattern. In other words, oil field development can be manipulated actively
and endowed with success by utilization of scientific and systematic methods so as to
speed up and expand an overall and accurate understanding to reservoir features.

The discovery and development of reservoirs with gas cap are in the ascendant

from East China to West China. The gas cap reservoirs located during the 1960’s



were put into production in succession in different forms, which having gone through
a period of three decades. Recalling the State’s background and technical conditions ,
in accordance with the policy of managing some key projects, many difficulties were
overcome, great deal of valuable experiences and lessons have been accumulated. Vari-
ous accessory technologies have been developed and generations of petroleum person-
nel have been fostered and production tasks assigned by the State have been fulfilled.
So compiling of this book is not to express one person or a few people’s ideas. It is for
depicting the understanding , research results, and development experiences, the laws
of gas cap reservoirs and progress in scientific technology, as well as the achievements
reached for utilization and protection to underground resources , which has spent
thousands of petroleum personnel’s years’ of hard work in the field of reservoirs with
gas cap.

This book is based on the case information from developed gas cap reservoirs in
Daqing, Liaohe and Zhongyuan Oilfields, with research reports, published papers
from many other oil fields as reference. The book consists of eight chapters altogeth-
er. Chapter 1 discusses the development pattern and methodology of gas cap oil reser-
voir. Chapter 2 introduces the liquid of oil reservoir and geological study, while high-
lighting the phase behavior research and engineering evaluation. Chapter 3 is about
the study of percolation flow mechanism and features of gas cap reservoir, paying
close attention to mechanics analysis of gas cone formation. Chapter 4 centralizes on
the research of gas cap effectiveness, restriction, and development, laying stress on
VE influence and tonguing phenomena. Chapter 5 presents engineering analysis and
application of oil reservoir with gas cap, from material balance, decline laws, lease
statistics to numerical simulation and employment to oil/gas reservoir in China. Chap-
ter 6 systematically diagnoses down-hole production techniques, emphasizing the
methods of gassed out prevention. Chapter 7 gives a brief account of surface produc-
tion and separation, metering, treatment process, and compression equipment of rein-
jection engineering. Chapter 8 collects the development methodologies utilized in vari-
ous gas cap reservoir in foreign countries such as the U. S. A., Russia, Hungary,
and appraises their results and experience for reference. This book reflects the status
quo of research to gas cap reservoir development in China, and it as well involves the
application and opinions concerning the development technology of the oil reservoir

with gas cap.
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