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Yu Qitai, born in Shaoxing, Zhejiang province in November 1940, works as a
professor of engineering in Scientific Research Institute of Petroleum Exploration
and Development of CNPC in China. He graduated from the oilfield development
and production department of Beijing Petroleum College in 1963, was responsi-
“ble for the management and research work of oilfield development in Shiyougou
oilfield, Oil Production Research Institute and Yaerxia oilfield in Yumen from
1963 to 1975, and was in charge of management responsibility for oilfield devel-
opment in Honggang oilfield in Jilin from 1975 to 1980. From 1980 on. he has
been conducting research work on oilfield development in the oilfield develop-
ment center in Scientific Research Institute of Petroleum Exploration and Devel-
opment of CNPC in China. He won the ministerial scientific and technological
advance awards for four times and the departmental scientific and technological
advance awards for 24 times. More than 100 articles were publicly issued, of
which 14 were collected and introduced by Russian Abstracts, Japanese Current
Bibliography on Science and Technology., American Petroleum Abstracts and
Chemical Abstracts. He was once selected as one of the national model workers

in the area of oil and gas field development and geology.
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Foreword

Mr. Yu Qitai worked as a geologist of Honggang oilfield under Jilin
Petroleum Administration Bureau in 1970s when I was Vice Director and General
Geologist of that Bureau. He proposed lots of valuable measures and suggestions
based on his analysis and research, and conducted a great deal of practical works
for the rational development of the oilfield and the fulfillment of production
plans. With the common efforts of all staff in the oilfield, the development and
production management of Honggang oilfield was fairly good. Through my per-
sonal contact with him, I feel that Mr. Yu Qitai is such a person in the area of
oilfield development who loves our country’s petroleum industry, has a strong
spirit of hardwork and high capabilities of solving real p’roblems. I can remember
that in a competition match of oilfield development analysis throughout the
whole Bureau, the analysis presented by Mr. Yu Oitai on behalf of Honggang
oilfield was selected as the best. I was deeply impressed by his new explanation
that the phenomenon of partial high pressure appearing after water injection in
the oilfield of low permeability is caused by the super-low permeable layers.

Mr. Yu Qitai participated in the early exploration and development of
Daging oilfield while he was receiving his university education. After gradua-
tion, he ever worked at oilfield sites and research institutes of Yumen and Jilin
oil areas for a long time and gained a great deal of production experience regard-
ing to management and research of oilfield developments. After being trans-
ferred to the Scientific Research Institute of Petroleum Exploration and Develop-
ment and initiating his career exclusively on the research on oilfield develop-
ments and oil reservoir engineering , he has been to Henan, Zhongyuan, Huabei,
Liaohe, Jilin, Daqging and Shengli oilfields for many times to perform research
work. In the meantime, he has also paid attention to the learning and utilization
of domestic and foreign advanced theories and technologies so that he has the ad-
vantage of combining very well the practical experience and the advanced theo-
ries. Therefore, the articles on oilfield development and oil reservoir engineering
that he has publicly issued in recent years are not only of high academic value,
but also of remarkable practical application value. Some of them are fai‘rly good.
Most of the articles are on the theory and methodolbgy of oilfield development by

water injection. With regard to the methodology of oil reservoir engineering, the



calculation and forecast theory on oilfield development parameters and indica-
tors, the performance analysis methodology for oilfield developments, the re-
search and application of the adjustment methods for the oilfield development in
the stage of high water cut, Mr. Yu has also made important contributions. For
example, it is he who, basing upon the traditional material balance equation,
first sets up the differential calculus equation for the oil (gas) reservoir material
balance and puts it into the calculation of ol invasion for different types of oil
reservoirs. In respect of the two key oil reservoir engineering methods — the
water flooding characteristic curve method and the decline curve method —which
were proposed 40 to 50 years ago, but have been studied separately with no rele-
vance found between them, it is he who first builds up in the world the complete
relationship between the two methods, finds the correspond Arps exponential ,
hyperbohc, harmonic declining water flooding characteristic curves. It is he who
first proposes the generalized water flooding characteristic curve that far exceeds
in the terms of function the four important Russian water flooding characterlstlc
curves. He has established a new kind of oil reservoir engineering method — in-
crease curve method, adding a new member to the family of oil reservoir engi-
neering methods. He has set up a set of advanced, complete development method
system for the oilfield development stage of high water cut, 1ncludmg oilfield de-
velopment performance analysis, residual oil and adjustment methodology stud-
ies, and successfully applied it in the development adjustments of N 1 of
Shuanghe oilfield and ST, _; of southern section of Pucheng oilfield. This system
has been proven to be of high value for S eliside application. These intérnation-
ally advanced research achievements have enriched the oilfield development theo-
ry system in our country and bfought about fairly good results in their practical
application. These articles represent the efforts made by the Chinese oilfield' de-
velopment researchers in their strive to catch up with ‘and surpass the world ad-
vanced level. This is where their value lies. ! : :

The working object of the ovilfield development is ‘the oil-beating 1ay‘e,r‘ly‘ihg
deep in the ground. Different oilfields have different intrinsi¢ natiral properties.
These are the objective facts in oilfield developménts. The task for those work-
ing for oilfield developments 'is to economically ‘maximize crude oil” production
from the ground through different methods. These are the subjectivé efforts in
oilfield developments. Therefore , the successful 'development of an oilfield is ob-

viously shown by the high recovery factor and high economic return;, ‘but the key



to realize the task is that the development work should be guided by advanced
development theories and the development method should be in conformity with
and strongly catering to the actual situation of the oilfield. Advanced énd eco-
nomic development methods through water injection have been widely used in
our oilfields. With enormous hard work made by our people, our country has
witnessed the coming into being of the systematic water flooding development
theories and methods, which are represented by Daqing oilfield and appropriate
to our oilfields for continental deposit, and the successful developments of many
oilfields have set our position as one of the major oil producers in the world.

However, most of our oilfields have entered into the development stage of high
or super high water cut, with a relatively low average oilfield recovery factor of
being 33. 2%, but the reserve- _production ratio is as low as 10. This means that
the development situation is highly challenging. In the coming 21st century, it
will not be easy for us to funther improve the oilfield development efficiency,
fully utilize the oilfield potential and ensure the sustainable development of the
whole petroleum industry in our country. The task is very heavy for all people
working for our oilfield developments. We must meet this challenge by means of
science probe and knowledge innovation.

This compilation of the articles written by Mr. Yu Qitai in many years can
be regarded as a gift to the petroleum industry in the next century by a re-
searcher of oilfield development. It is very meaningful. T here by would like to
express my sincere congratulations to him and believe that he will achieve more

better research results in the coming years.

Member of Chinese Academy of Sciences
Tian Zaiyi,
Beijing, June 1999
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Preface

I engaged in the area of oilfield development in 1958, about forty years ago,
when I was enrolled into the oilfield development department of Beijing
Petroleum College. I would like to compile into a book the articles that I have
written druing this period and dedicate it to our petroleum industry.

Most of the articles were written after I started my full-time job as a re-
searcher of oilfield development in the Scientific Research Institute of Petroleum
Exploration and Development. However, I should say that my 17 years of experi-
ence working in the oilfield before this has contributed a lot to my research
work. The contribution can be summarized as follows:

A deeper understanding of oilfield development data.

First, I have come to recognize that these data result from the hard work of
infinite workers in the area of oilfield development. I will not forget the nervous
mood with which I went out alone against the heavy snow in the deep night to do
oil metering in the oil battery more than one hundred meters away, on the desert
beach in Shiyougou oilfield. T will neither forget the dangerous scene that the
high derrick was almost pulled down by the tractor hoist due to the improper un-
loosing of the stuffing box when I climbed the derrick to obtain the pressure
build-up data after well No. 114 in Yaerxia oilfield had been shut for a long time.
Therefore, to me, these data will not be dull data any longer because some of
the immense oilfield development data were collected and calculated by myself. 1
know their value and the difficulty in getting them. Thus I much treasure them.

Secondly, data are the basis for oilfield production and research work. Only
based on these data can we summarize general rules, test results, work out pro-
grams and predict changes. Therefore, the correct use of them is of high impor-
tance. Otherwise it yields erroneous results and wrong decision making. Due to
my‘ knowledge of the method and process of data acquisition, their sources, ac-
curacy, reliability, application scope and the standard for acceptance or rejec-
tion, I can easily and reasonably use these data.

My experience on the oilfield site has deepened my love of petroleum and

petroleum industry and offered me the deep understanding of the questions much



concerned to those working in the area of oilfield development.

On the oilfield site, what are the most concerned quesions? They are crude
oil production and safe production. 1 will never forget the ease and pleasure
when I transferred my duty to another shift in the morning after having been on
duty at night in the oilfield controlling room with no accident happening and the
work plan completed. 1 will neither forget the work scene that we were using
hand winches to lift oil from several kilograms to several dozens of kilograms of
oil so as to increase oil production in Shiyougou oilfield. T will neither forget the
sleepless nights busy with analyzing the changes of oil production well by well
for the purpose of completing our production plan when I worked in the oilfield
geological room. These personal experiences made me realize the due responsi-
bility of a person working in the area of oilfield development and therefore I de-
voted myself to taking this responsibility. The practical work on the oilfield site
not only made me get familiar with the whole process of oilfield production and
gain a lot of experience, but also deepened my understanding of the most urgent
problems to be solved for increasing production, improving development efficien-
cy, raising recovery factor. It also let me recognize the importance to emphasize
both the theoretical significance and the implication value in the actual oilfield
production of my research work and to closely connect the two aspects. The ac-
quisition of all these is a gradual process and cannot be realized without the prac-
tical work on the oilfield site.

From my work I have recognized that the following two points are very im-
portant for a good scientific research program. First, it is necessary to thorough-
ly understand the prevailing most advanced level at home and abroad before the
start of any research program. To do this has two objectives: one is to assure
the resulting high level of the scientific research program; the other is to make
full use of the existing research achievements. There is a Chinese saying : Read-
ing books is always beneficial. The consultation of existing literature can always
improve ourselves more or less. Through the long period of oilfield production
practice in the USA and former Sovier Union, relatively advanced, unique and

complete theory systems on oilfield development have been formed, and provided



useful guidance to their respective oilfield developments. But the exchange of the
two different theory systems is not sufficient. Taking as example the two oil
reservoir engineering methods of predicting oilfield development parameters by
using production data-the water flooding characteristic curve method and the de-
cline curve method, the former has been deeply and extensively studied and ap-
plied in the former Soviet Union and Russia with few efforts on the latter lacks.
In contrast, USA has deeply and extensively studied and applied the latter with
fewer efforts on the former. Our country is in a unique advantageous position to
use both of them without any prejudice. Now the water flooding characteristic
curve method and the decline curve method have been extensively and deeply
studied, applied and developed and arrive at the innovation stage from the imita-
tion stage. Our research levels in many aspects of these two methods have sur-
passed those of the USA and Russia. Secondly the research work should have in-
novation as priority because innovation is the key to the research work. As a
Chinese scientific researcher, our confidence and capacity to catch up with and
surpass the most advanced level in the world should be represented in our re-
search work. The former USSR has Maksimov water flooding characteristic
curve while the USA has Arps decline curve. These are indications of their re-
search levels and pride. Chinese should have our own curves. We should devote
to the formation of our own advanced, scientific and complete oilfield develop-
ment theory. I hope that this book of mine can contribute a little to this huge
project.

The twentieth century has witnessed the huge and irreplaceable role of
petroleum production in the social life, economy and military area. The contri-
bution of petroleum production to the human civilization can never be over-as-
sessed. In the history of human civilization, there are “stone era”, “bronze era”
and “iron era”. Can the twentieth century be called the® petroleum era”? In the
coming twenty-first century, the petroleum industry will continue to play a high-
ly important role in the development of national economy and the advance of hu-
man civilization. Although the rise and fall of the petroleum exploitation sector

covers only a small part in the long river of history, putting aside the huge con-



tribution to the human civilization by the petroleum exploitation sector, the sci-
ence of petroleum exploitation itself has also made remarkable contribution to
the advance of the world science. For example, the research achievements on
seepage mechanics and parameter forecasting are and will be of significance to
the development of other sciences. Therefore, every scientific worker in the oil-
field development area should recognize the value of his work. That is to say we
are also doing our own part in the construction of the human scientific building.

Finally I would like to sincerely thank my teachers, superiors, relatives and
colleagues who have given me inspiration , encouragement and help in the past 40
years. I really appreciate the hard work made for my articles by superiors and
editors of the magazines publishing my articles and the Petroleum Publishing
House. Unfortunately I cannot list all those that have helped me, but I will nev-

er forget their goodwill.

Yu Qitai
Beijing ,China
June, 1999
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