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powder pellet has been developed for the determination of rare-earth
element of deep volcanic rocks in Songliao Basin by Philips
PW2400 sequential X-ray Fluorescence Spectrometer. The in-
terelement effect is corrected using scattered line as internal stand-
ard. The characteristic parameter of rare-earth element is explained
to be a significant symbol of geochemistry in deep stratigraphic cor-
relation. It is used to determine separating degree of niagma in dif-
ferent groups, and also determine partial melting, separating and
crystallizing degree of each layer. In addition, according to the
common distribution of rare-element component in different groups,
the characteristic parameter is explained that deep stratum in
Songliao Basin and the edge was formed at a similar structural back-
ground.

Key words: rare-earth element; pressed powder pellet; scattered
line as internal standard; X-ray Fluorescence Spectrometry

Article ID; 1000-3754 (2003) 03-0026-02
Research of Reservoir Description and Application for Gao
Block17

ZHANG Lin-he, MA Cui-jie, LIU Qiong ( Exploration and
Development Research Institute of Jidong Oilfield Subcompany,
Tangshan 063004, China)
Abstract: Gao Blockl7 (Fs,®™) is a typical heterogeneous reser-
voir with deeper buried depth, longer oil-bearing intervals, and
shortage of natural energy. After manual water injecting, the de-
veloping effect was not very ideal due to serious interzonal differ-
ence. In order to find out dependable evidences regarding develop-
ment adjustment, comprehensive treatment, and fine water injec-
tion for Gao Block17, plenty of reservoir description studies were
proceeded involving evaluation to reservoir sensitivity, physical
property and heterogeneous characteristic, and microcosmic pore
structure category. Reasonable injection intensity, standard of wa-
ter quality, and measures to corresponding reservoir protection
were confirmed based on these studies. It will be very much helpful
towards similar heterogeneous reservoirs in improving injection
effect.
Key words; reservoir description; reservoir characteristic; injec-
tion-production intensity; water quality; reservoir protection; Gao

Blockl17

Article ID; 1000-3754 (2003) 03-0028-04
Conglomerate Reservoir Parameters and Remaining Qil Distri-
bution of Block VI Keshang Group in Kelamayi Oilficld
SONG Zi-qi, LIU Qing-lian, ZHAO Lei, CHEN Rong-
huan, KANG Li-ming ( Xi’ an Petroleum Institute, Xi’ an
710065, China)
Abstract; Cray system and neural network technique analysis soft-
ware is intruduced in reservoir layers of block VI Keshang group,
Conglomerate reservoir of Kelamayi oilfield. The software has been
used to process 117 wells reservoir formation logging and geological
data. The reservoir formation parameters are extracted, assembled
and described by applying conglomerate reservoir log interpretation
and sedimentary microfacies distribution research achievement,
through which the enriched distribution of layers of Keshang group
are determined. Accordingly, the development performance is ana-
lyzed. The reserve volume and the development status is gained.
These provide geological basis for development decision-making of
block and improving reservoir development effect.
Key words: conglomerate reservoir; formation parameter; de-
seription; reserve volume; remaining oil distribution; Keshang
Group in Block VI
Article ID: 1000-3754 (2003) 03-0032-03
Fracture Analysis and Reasonable Injection Pressure Limit
Definition of High Pressure Waterflooding Well
WANG Jing-rong, XUE Zhong-tian (Xi’ an Petroleum Institu-
te, Xi’an 710065, China)
Abstract: During the process of high pressure waterflooding in oil-
field, there are bends in some water index curves. Mobility analysis
and calculation the in-situ stress changes caused by waterflooding
are used to define whether the formation is fractured, and to define

the reasonable pressure limit of high pressure waterflooding. Two
wells are calculated. The reason of the bend of water index curve is
the decrease of in-situ stress caused by waterflooding. It causes the
microfracture near the well.

Key words; high pressure; waterflooding; fracture; pressure
limit

Article ID. 1000-3754 (2003) 03-0035-02
An Application of the Hierarchical Analysis Progress Method
in the Tertiary Infilling Optimum Blocks of the La-Sa-Xing
Oilfield

ZHU Li-hong' , XIAO Ai-li', DU Qing-long', ZHANG Lu’
(1. Exploration and Development Research Institute of Daging Oil-
field Company Lid., Daging 163712, China; 2. No. 8 Oil Pro-
duction Company of Daqing Oilfield Company Lid., Daging
163514, China)
Abstract; Based on the comprehensive analyses of adjustable
thickness, geologic characters, combined water cut, secondary in-
filling time and casing damage condition in different blocks in La-
Sa-Xing oilfield, using inspection well and secondary infilling pro-
duction behavior data, this paper makes a optimum ordering of ter-
tiary infilling blocks in La-Sa-Xing oilfield by using the hierarchical
analysis progress method. This method provides a theoretical basis
for implementing tertiary infilling and adjustment step by step in a
planned way in La-Sa-Xing oilfield.
Key words: La-Sa-Xing oilfield; late period high water-cut; terti-
ary infilling; hierarchical structures; optimum blocks

Article ID: 1000-3754 (2003) 03-0037-03
Tapping Remaining Oil Potential in High Water-Cut Layers
Using “Approaching Zero Flux Ways”

ZHANG Chu-yang, YANG Yan-ming, LIU Zhu-wen, LIU
Fu-zhou ( Ne.1 Oil Production Company of Henan Oilfield Sub-
company, Nanyang 474780, China)

Abstract: As reservoirs enter the high water-cut stage of develop-
ment, the most primary formations have been badly flooded. At
present, the usual measures are shutoffing, profile control, tertiary
recovery etc. Basing on the spot practice and the reservoir engi-
neering theory, we take a kind of production method “approaching
zero flux” which is mainly used in the high water- cut oil well or
the layer. The field application was very successful. It is a new
kind of production way and can increase the production of remaining
oil efficiently.

Key words: waterflooding oilfield; badly water-cut formation; re-
maining oil; approaching zero flux; field application

Article ID: 1000-3754 (2003) 03-0040-03
A Study of Reasonable Match Injection Method of Waterflood-
ing Well

SHANGGUAN Yong-liang' , ZHAO Qing-dong' , SONG Jie',
AN Zheng® (1. No. 1 Oil Production Company of Daging Oilfield
Company Ltd., Daqing 163111, China; 2. Logging & Testing
Services Company of Daging Oilfield Company Itd. , Daqing
163453, China)
Abstract: For exactly analyzing the relation of injection-produc-
tion, the rational formation pressure should be established and the
distribution coefficient of all layers of waterflood injection well
should be determined and the direction coefficient of fluid output
fluid output of producing well rooting in all flooding wells should be
given. A reasonable forecast method of maich injection was put for-
ward in this paper by series of investigations and the optimization
model about reasonable match injection was erected. So a new cal-
culation means was given for water distribution among new and old
waterflood injection wells, and a theory gist was offered for weaving
the oilfield adjustment project. It realizes dynamic reasonable
match in all zone system. It will solve inter-zone and plane conflict
mostly to satisfy oilfield stationary production and the requires of
firm oil and control water.
Key words: reasonable match injection; injection-production rati-
o; distribution coefficient; the direction proportion coefficient of
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Article ID: 1000-3754 (2003) 03-0043-02
Predicting Reservoir Absorption Situation Using Fuzzy Com-
prehensive Judgement Method '
WANG Jia-chun', LI Xu-xin® (1. Beijing University, Beijing
100842, China; 2. No. 2 Oil Production Company of Daging Oil-
field Company Lid. , Daqing 163414, China)
Abstract: Absorption section is a important basic information to
analyze remaining oil, but in fact it is impossible to test absorption
section for every well. So it is important that according to absorp-
tion situation of previous absorption information wells to judge ab-
sorption situation of no absorption information wells. In actual
work, judging reservoir absorption situation by experience has low
accuracy and much work. And because reservoir absorption situa-
tion is affected by geology and development factors, it usually can
not use quantitive mathematical relation to describe the effect of ev-
ery factor on reservoir absorption capacity, whereas fuzzy compre-
hensive judgement method can solve the problem better. By analy-
zing all kinds of geology and development factors which affect ab-
sorption capacity of injection wells, we can select well sandbody
type, connection situation with surrouding oil wells’ sandbody and
wellhead spacing as major factors to judge absorption capacity of in-
jection wells. By establishing corresponding fuzzy factor assembly,
we can draw subordinate relation map of absorption situation and all
kinds of effect factor and thus obtain absorption situation of each
layer in injection wells. '
Key words: fuzzy comprehensive judgement; prediction; reser-
voir absorption situation

Article ID; 1000-3754 (2003) 03-0045-02
Non-Cross-Flow Multilayered Reservoir Pressure Performance
Distribution Synthesis Research

HUANG Bing-guang', LI Shun-chu’, LI Xiao-ping'
( 1. Southwest Petroleum Institute, Nanchong 637001, China;
2. Sichuan Engineering Institute, Chengdu 610039, China)
Abstract: The Laplace space solution to dimensionless reservoir
pressure and dimensionless bottom pressure of variable flow prob-
lem, which takes into consideration the effect of three kinds of outer
boundary conditions, is studied by using multi-layered reservoir
model. A general formula is concluded through deep analysis to so-
lution structure and internal relation among several solutions. The
result in this paper is a good help to application software design,
and makes well test analysis theory completed than before as well.
Key words: multi-layered reservoir; boundary condition; Laplace
space solution; general formula

Article ID: 1000-3754 (2003) 03-0047-03
Applied Study on Calculating Formation Pressure

LIU Shao-xuan', LUO Xin-hua’, XU Song-liao' (1. No.2
0il Production Company of Daging Oilfield Company Ltd. , Daqing
163414, China; 2. Exploration and Development Company of Pet-
roChina, Beijing 100724, China)
Abstract: The relationship between formation pressure and casing
damage has been studied in Daqing oilfield. Effective ways to de-
termine horizontal high-pressure areas and vertical high-pressure
layers are being searching for, which impel casing protection perti-
nently. Based on the relationship between logging curve and forma-
tion pressure differential of new wells, the influence of the variation
of pore pressure in natural potential logging is noticed. Methods to
calculate pore pressure of the reserveir have been established. In
accordance with the investigation of tested pressure data for RFT
sub-layer, relative error (absolute value) is 4.9% on average;
the maximum value of relative error is 11. 6% , the minimum is
0.91%. Oil layers of Saertu I 4 and above layers are analyzed in
the west of Nanerqu of Daqing oilfield, horizontal high-pressure ar-
eas and vertical high-pressure layers are determined. Key regions
and intervals for the prevention and control of casing damage are
classified, which provide active guidelines for casing protection.
Key words: logging curve; pore pressure; calculation; casing
damage

Article ID; 1000-3754 (2003) 03-0050-03
Low Permeability Sandstone Reservoir Imbibition Law Re-
search

HUA Fang-gi', GONG Chang-lu*, XIONG Wei®, WANG
Qun-yi* (1. Development Division of Daging Oilfield Company
Ltd. , Daqing 163453, China; 2. Exploration and Development
Research Institute of Daging Oilfield Company Iid., Daging
163712, China; 3. Langfang Branch Institute of Exploration and
Development Scientific Research Institute, Langfang 065007, Chi-
na; 4. Exploration and Development Research Institute of Jidong
Oilfield Subcompany, Tangshan 063000, China)
Abstract: With the discovery of more and more low permeable oil
fields, the objective of petroleum production is concentrated on the
development of low permeable oil fields gradually. Due to poor pro-
duction and injection capacity of low permeable reservoir, imbibi-
tion recovery plays important role in the oilfield development. This
paper introduces a new kind of imbibition equipment, and by use
of it we studied the reverse imbibition law of low permeable core.
Using X-Ray’ s degree of change checkout apparatus, we studied
the core length effect on reverse imbibition performance and ulti-
mate imbibition recovery, as well as the change course of watercut
variation for core of different stages during imbibition process. And
reach to the following conclusion: adverse imbibition is the main re-
covery mechanism in fractured low permeable sandstone reservoir;
Due to the characteristic of low permeable reservoir, the effective-
ness of capillary force is restricted, imbibition is slow, and imbibi-
tion recovery is low; the X-Ray’s scanning result shows that imbi-
bition speed is quick at the initial stage of imbibition, and the imbi-
bition speed slows down after imbibition frontline arrives the bound-
ary.
Key words ; low permeable reservoir; imbibition; recovery; satu-
ration

Article ID; 1000-3754 (2003) 03-0053-02
Increasing First Drilling Well Design Level Using the Reservoir
Modeling Technique

CHEN Shu-wei', ZHANG Yong-ging', HOU Wei-hong’,
WANG Da-wei' (1. Exploration and Development Research Institu-
te of Daqing Oilfield Company Ltd. , Daging 163712, China; 2.
No. 1 0Oil Production Company of Daging Oilfield Company Ltd. ,
Daging 163001, China)
Abstract: The Sheng 26 pieces of Shangjia oilfield have a good
prospect of development in outer oilfield, how to increase first
drilling wells design level then seem 1o be very important. It is first
time that using reservoir modeling method in wells design in outer
oilfield, and adopting authenticity insertion and matchable simula-
tion methods evaluates the benefit and the risk block, quantifica-
tionally predicts the complicated reservoir characterization. four
wells have obtained good results. Investigation of the method on
reservoir characterization and modeling in the earlier development
and the evaluation period has actual and referenced significance for
guiding reservoir research and project design.
Key words: stage of earlier period evaluation; reservoir charac-
terization; reservoir modeling; first drilling well

Article ID; 1000-3754 (2003) 03-0055-03
Theoretical Model for a Well with a Finite-Conductivity Verti-
cal Fracture on Constant Bottom-Hole Pressure

CHENG Bo', LIU Chang-hong’, ZHAI Yun-fang’, ZHAO
Xue-dong® (1. China University of Geosciences, Beijing 100083,
China; 2. Exploration and Development Research Institute, SIN-
OPEC, Beijing, 100083; 3. Daqing Petroleum Institute, Daging
163318, China; 4. Exploration and Development Research Institu-
te of Daging Oilfield Company Ltd. , Daqing 163712, China)
Abstract: A hydraulic fracture is produced by manpower fracture.
Now production dynamic of oil-gas wells has become one question of
reservoir engineering with fracture. In order to develop economical-
ly and reasonably we need to analyze and estimate fractured effect,
to predict oil rate. Then transient flow behavior of a vertically frac-
tured well producing at constant bottom-hole pressure is analyzed



