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PREFACE

Dagang Oil Field 1s the only one as oil—gas energy base in the coastal of our country. It
has developed and constructed for thirty years.

In this time, the essence in science and technonogy in 30 years by classilication are com-
piled into this book to offer to the Dagang O1l Field’s pioneers. builders. numerous
science~technology workers who are working hard for the oil tield development. and many
friends who concern this oil field.

[t can certainly enlighten the future to sum the history systemetically. and it may certain-
ly annoted the history to control the future accurately. With concern of each sides and in a
common effort of the editors, “Dagang Ol Field Science—Technology Memoir” meets every-
body at last. It has collected for 105 papers inciuding nearly one million words which show
the scientific—technical development history in 30 years from different sides and reflect the
important scientific—technical results and their levels from each production battle line in dif-
ferent stages. This symposium is the collective inteligence’s crystal of the science—technology
workers in the 30 vears. It has recorded the history of numerous science —technology workers
who showed defying difficulties and hardshipes. advancing despite difficulties, boldly at prac-
tice and boldly in scaling hights. It has higher theory level and bigger reference value. Its pub-
lication is an important affair and is also a heavy present for offering to Dagang Oil Field’s
thirty anniversaries.

If sciece—technology is rejuvenating. the oil field would be rejuvenating. That is the sum-
mary for the oil field development in the 30 years.

Now. the oil field has entered the middle—late development stage. so the degree of difti-
culties in exploration and development is higher and higher.

With the socialist market—economy system constructing and completing, the first ques-
tion for oil enterprises is to keep development continuously und stably based on promoting
economic benefit. '

The key for solving this problem is to rely on science progress unshakabaly. and adhere
to the strategy for rejuvenating this oil field by science and technology. that is . by
science—technology rejuvenation performs the oil field development at full speed. For wide
science—technonogy workers in Dagang Oil Field need to undertake this history important
task and gain enlightenment from "Dagang Oil Field Science—Technology Memoir™. And al-
so they will continuouly need to deepen scientific research. to rise science—technology level.

and 1o cast both wings for the oil field development.

Sun Xijing
January, 1994
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INTRODUCTION

Dagang Oil Field is one of the important oil bases in the industry of our country. It has
standed on the coast of Bohai Sea for 30 years.

In this time, the essence in science and technology in the 30 years were compiled in this
book to effer to the Dagang Oil Field’s pioneers, builders and new generation, and the
friends who are interesting this oil field development.

* Science and technology are the first productive force”™ .Qil field belongs to
knowlege—technology density interprise, especially, the surface and underground geological
conditions in Dagang Oil Field area are very complex. In the 30 years, this oil field’s scientif
ic and technical workers showing the spirits of advancing despite difficulties, boldly in scal-
ing hights, hard at work and boldly at practice have surmounted one and one of the produc-
tive technical difficulties to have built—up oil production as 4 millions tons / year. In the first
10 years of this oil field development, a large batch of anticline and faulted nose structures
oil fields, such as the west and east Dagang. Tangjiahe, Yangsanmu. Kongdian,
Wangxuzhuang, Zhougingzhuang, Banqao. Liujianfang etc. had been found by “anticline
accumulating oil theory”directing, the geological exploration. The important point in technicl
attacking had been as single machine and single item to have obtained a large number scintific
results, such as drilling 1,000m’s drag bit, large horsepower machine—pump assemblage
for drilling, 641-1I Type coring tool, three items automatic recording unit for cementing,
acoustic—induction logging system, He—251 Type packer, vegetable glue frac fluid etc.,
that solved the key technical problems in exploration and development. In 1967, the domes-
tic coring record, for core as 145.42m long in once with recovery 100% had been set up by
using self designed CT—100 Type long pipe coring tool with oil-base mud in Well Gang~205.
In the 10 years from the middie period of 1970’s to the middle period of 1980’s, the new
knowlege for”oil controlled by faults” and well distributing law for“along the both sides of
large faults looking for high production” and the exploratory targets as secondary degree
structure belts in exploration had been put forward to have fined horst, anticline and cross
faults etc.types high production faulted block oil pools, such as Zaonan, Zilaitun, Qi 50,
Guan 80, Binnan, Qi 15 etc. A batch of technical results, such as deep, shallow and
microlaterolog systems for brine water mud. high pressure jeted integral drilling technolo-
gies, separating zone water injection technique including the matched three parts of eccentric
water injection and coating tubing with flowmeter measuring, high temperature frac fluid
and haydite proppant with frac—string matching techniques for deep well fracturing etc. have
greatly raised the professional technical matching level and production capacity of the oil
field. In the recently 10 years, for“complex—forms oil—gas pools theory”and the exploration
from secondary degree structure zones extented to slope and sag zones and concealed oil—gas



pools have been summarized out successively to have fined Dazhangtou, Lianmang,
Binbai. Qibai sand body, Fenghuadian Mesozoic andesite, Kongdong Guan—142, Qi 647
oil and gas pools etc. The oil and gas exploration has got into the new stage of integral dissec-
tion and three dimensional evaluation. A batch of integral reserach results including the bal-
anced drilling technique based on seismic and logging data predicting formation pressure,
for block comprehensive adjustment by zonal testing and integral dissection with water
shutoff multi—item technologies combination etc., deviated and cluster wells drilling tech-
nologies, polymer flooding tertiary oil recovery pilot testing and raising develepment effect
in Zaoyuan Oilfield etc. have indicated that this oilfield’s science and technology has entered
the systematic engineering researching stage for multiple disciplines and stridding specialities
with multiple—types of work in production. By Zaoyuan Qil Field in raising developmental ef-
fect research as an example, the co—operating organization with universities and research in-
stitutes had tackled the key problems for four years to have obtained the systematic matching
theories and technical results for meticulously describing complex—faulted block oil pools,
integral reservoir evaluation, non—Newtonian crude oil seepage flow characteristics, pro-
ducing manner option, building water and electric bar producing technique in well bore
thermodynamic field, and water injection technique for improving water quality, etc. It is
seldom seen in the world to obtain succesive developmental effects to such special complex oil
field adopted techniques.

During this 30 years, in oil-gas exploration the Kerogen pyrolysis generating
hydrocarbon theory and organic chemical analysis method for quantitatively evaluating
hydrocarbon generating capacity in source rock have been imported and used in practice,
seicmic stratigraphy for reservoir evaluation and lateral prediction, and reservoir description
have been researched and spreaded. the rift theory has been used for researching extensional
rifted—basin and predicting oil bearing types in structure zones and distributing regulations
for closure bodies, and a set of complex—forms oil pool theories in the rifted—basin of Bohai
Bay and exploration methods have been set up and it is in the lead of the world. In
geophysical prospecting and well logging, the digital seismic equipment, digital controlling
logging tool, middle — type processor, interpretation workstation and their corresponding
softwares, etc. have been imported and these equipments and technologies and their renewal
have followed up the world level, for seismic survey in urban district has also been mastered
and three dimensional seismic survey progressed in Tanggou district is the first time in our
country and have got a lot of successes, and for through tubing perforating (TTP) and
tubing conveyed perforating (TCP) techniques have been developed and it is the earliest
one in our country. The corollary drilling—technical equipments are developed and the devi.
ated well service center (o the whole nation was found, for deviated well and cluster wells
technologies are in the lead level of our country. The developmental experiences of complex
faulted block oil field, loose sand oilfield, deeply buried and lower permeability sand
oilfield, high solidification viscous oil oil field and condensate oil— gas field etc. have been
accumulated and established the corresponding recovery theories, program option methods



and matched technical measures. There are the capacities for tertiary recovery oil tests in la-
boratory and on — site, and polymer flooding program design, practice and evaluation etc.
It built the first artificial island in our country and has formed the capacities in exploration
and development in the seabeach area. For oil— gas gathering and transfering program design
and practice technologies are up to the advanced level in the native same trade. In oil
refining. using naphthenic based low— solitification oil in Yangsanmou area manufactured
the new products that include rubben filling oil, lithium based grease and No.45 transformer
oil etc. have occupied the domestic markets and exported to the international markets. Be-
cause the modern administration methods have extensively been applied in the whole
oilfield, it makes the scientific research and technical work’s efficiency and economic benefit
greatly raised. For scientific information research in some regions has walked in the front of
the production and scientific research to play a scientific and technical development’s van-
guard role.

“Dagang Oilfield Science and Technology Memovirs” collected 105 papers with about |
millions words that were optimized in 450 papers with 4 millions words which have been pub-
lished in 39 kinds journals, impertant academic conference symposiums and special contri-
butions according to their scientific value, original creation and extensive application stand-
ards etc. That reflected the scientific and technical development course in different sides and
showed the scientific and technical results and their development levels in different stages on
each production battle line in the 30 years of the whole oilfield. So this memovir in a sense is
the science and technology history of the oilfield in 30 years and can play a“managing, in-
structing and filing” role and serves the purposes of prospecting oil by science and technology
and rejuvenating Dagang. It’s a pity to that many good articales couldn’t been selected in it
due to limited space. The time for compiling is too tight and shorthanded, so it may contains

some miskates, we hope the experts and readers to give criticism and indication.

Chen Guangyu
November, 1993
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