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cance to further improve the water flooding recovery factor of the fault block oil reservoir in high water cut stage.
Key words: fault block reservoir; layer block; static geological feature ;dynamic performance; recovery factor
Wang Duanping, Shengli Oilfield Company of SINOPEC, Dongying City, Shandong Province, 257001, China

Liu Chao, Ma Kuiqgian, Chen Jian et al. Research on quantitative characterization of reservoir heterogeneity and adjust-
ments suggestion in LD oilfield. PGRE , 2012 ,19(5) .88-90.

Abstract : There are some defects in the existing evaluation systems of reservoir heterogeneity such as its unbounded parameters, high
subjectivity classification and low degree of quantification. Based on Lorenz curve method, with the new transform process of data, a
new parameter named as comprehensive coefficient of heterogeneity is used in reservoir heterogeneity research. This operation is very
simple and the parameter has the virtues of strong comparison, quantitative characterization of heterogeneity degree and is applicable
for any type of reservoirs. In the comprehensive research of reservoir heterogeneity in LD oilfield, the application result indicates
that the level of LD oilfield reservoir heterogeneity is moderate, but the interlayer and horizontal heterogeneity is strong. For the het-
erogeneity characteristics of LD oilfield, the appropriate development adjustments are carried out: the main development method is
directional wells with few horizontal wells or multi-lateral wells supplemented in E,d” reservoir. At the same time, the separate
stratum development and separated layer and injection process are used in E,d’" reservoir. It has significant practical guidance in
oilfield adjustment and enhanced oil recovery. It is remarkable that the reduction in water cut is 9% , while the daily oil production
increased by about 1 000 m’/d.

Key words ; reservoir heterogeneity ; Lorentz curve; formation interference; separate stratum development; development adjustments
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Du Dianfa, Wang Yujing, Hou Jiagen et al. Study on water flooding pattern of thin—layered reservoirs with edge and bot-
tom water—case of K h,’ reservoir of Lu9 wellblock in Luliang oilfield. PGRE, 2012,19(5) .91-93.
Abstract ; Thin—layered reservoirs with edge and bottom water are rare home and abroad. The water intrusion to oil well in this kind
reservoir is very complex. The water cut of the oil well increases fast after the well is put into production, and the recovery factor is
low. The production rate declines rapidly, and the ultimate recovery ratio is also very low. Taking K, h,’ reservoir of Lu9 wellblock
in Luliang oil field as an example, a concept model is built on the base of the whole region history matching. An orthogonal test is
introduced to study the sensitive parameters and the water/oil distribution feature of water flooding pattern of the thin-layered reser-
voir with edge and bottom water. According to the numerical modeling result and dynamic documents of the whole region, five kinds
of water flooding patterns are classified, which are injecting water enhanced bottom, injecting water cross—flow, bottom water co-
ning, edge water intruding and compounding. And, the target boundary is given to the patterns. It is presented by the field applica-
tion that the target boundary is reliable and it can be supplied as the theoretic foundation for the water/oil control measures for this
kind of reservoir in the middle and later stage.

Key words : thin-layered; edge and bottom water; numerical simulation; orthogonal test; water flooding pattern

Du Dianfa, College of Geosciences, China University of Petroleum( Beijing) , Beijing City, 102249, China

Cui Chuanzhi, Jiang Hua, Duan Jiehong et al. Reasonable injection rate allocation method of separate—layer water injec-
tion wells based on interlayer equilibrium displacement. PGRE , 2012 ,19(5) :94-96.

Abstract ; Affected by the differences of reservoir properties between layers, the interlayer producing situation and interlayer incon-
sistency of commingled reservoirs have large differences in the long—term process of water flooding. Separate—layer water injection
technology is an effective method to ameliorate the contradictions among the high water cut stage layers. The key to the success of
separate—layer water injection is to determine the distributional water injection rate according to the reservoir properties and develop-
ment situations of each layer. This paper presents a method to calculate distributional water injection rate of each layer by use of the
Buckley—Leverett displacement theory. This method takes into account of the reservoir physical properties and development situa-
tions. The aim of this method is to realize the interlayer equilibrium displacement. The results show that the differences of distribu-
tional water injection rate among layers is comprehensively affected by layer thickness, development status and regulatory time etc.
And, the calculated distributional water injection rate in the regulatory time can make each layer achieve a balanced flooding state,
and can meet the requirements of injection rate allocation of separate—layer water injection wells.

Key words: multilayer reservoir; interlayer contradiction; separate—layer water injection; computation model; equilibrium displace-
ment

Cui Chuanzhi, College of Petroleum Engineering, China University of Petroleum ( East China) , Qingdao City, Shandong Province,
266580, China

Xiao Yang, Jiang Tongwen, Feng Jilei et al. Study of dynamic analytic method on fractured—vuggy carbonate reservoir.
PGRE , 2012,19(5) :97-99.

Abstract : Fractured—vuggy carbonate reservoir has very strong heterogeneous, anisotropic and multi-scale feature. The applicability
of traditional development dynamic analytic method of sandstone reservoirs and fractured carbonate reservoir is limited. In order to
solve the problems appeared in the process of production dynamic analysis in Tarim oilfield, this paper is based on the applicability
of traditional dynamic analytic method, and considering the features of fractured—vuggy carbonate reservoir, as well as the research
result in recent years and the author’s research experience to analyzes the practical conditions equivalent for various production dy-
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namic analysis method, and it focuses on the theoretical basis and applicable conditions of well test data of triple medium reservoir,
numerical reservoir simulation of triple medium reservoir, numerical well testing, numerical reservoir simulation of equivalent medi-
um and discrete fracture method. Finally, it proposes the research ideas that are suitable for development dynamic analytic of Tabei
fractured—vuggy carbonate reservoir, and it has been used in the field production to guide the production practice.

Key words: fractured—vuggy carbonate reservoir; triple—medium; numerical well testing; equivalent medium; numerical reservoir
simulation; discrete fracture method
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Fang Wei, Zhang Juhe, Feng Zihui et al. Geochemical characteristics of reservoir at different injection—production loca-
tions in water drive well network—case of North—II-West area in the Saertu oilfield. PGRE, 2012 ,19(5) :100-103.
Abstract ; Geochemical parameters( eg. remaining oil viscosity,oil displacement efficiency,ete. ) of North—II-West area in the Saer-
tu oilfield are obtained through methods of remaining oil viscosity and core analysis. The experimental results show that oil viscosity,
mobility, saturation and oil displacement efficiency, etc. of remaining oil are more or less heterogenetic at different injection~produc-
tion locations in the direction of main stream line of water—flooding,and are controlled by reservoir physical property ,injection—pro-
duction location and time duration of water—flooding, etc. The heterogeneity of reservoir geochemical parameters show increasing
trend from the injection wells to the production wells of main steam line, with the increase of oil saturation and decrease of oil dis-
placement efficiency. There is a positive correlation between rock permeability and displacement efficiency and the correlation coeffi-
cient increases with increasing permeability. The remaining oil viscosity is weakly correlated with rock permeability that is poorly
correlated with oil saturation. With the water—flooding, the remaining oil viscosity and oil displacement efficiency increases while
reservoir mobility and oil saturation decreases. Using water—drive at different injection—production locations can exploit some extent
of remaining oil potentiality, with the greatest exploitation potentiality being located in those where the mainstream line is close to
the production well. However, the polymer flooding will be a better way to exploit remaining oil, and the polymer concentration and
viscosity can be determined in function of remaining oil viscosity and the range of controlling mobility ratio of polymer flooding.
Key words :injection—production location; water drive reservoir; heterogeneity; development mode; Saertu oilfield

Fang Wei, Exploration and Development Research Institute of Daqing Oilfield Company Ltd, Daging City, Heilongjiang Province,
163712, China

Zheng Jian,Li Shunming, Kang Bo et al. Residual oil distribution and technical measures in high water—cut period for
light oil reservoir, Wenmi oilfield. PGRE , 2012 ,19(5) :104-107.

Abstract: Wenmi oilfield Jurassic Sanjianfang formation contains long oil interval with high variable reservoir feature and low oil wa-
ter viscosity ratio, therefore, the injection—production network is not perfect. Entering into the high water—cut stage, the oilfield
faces problems such as reservoir reserves loss and rapid production decline. Through the sedimentary origin and reservoir anisotropic
description, and combined the reservoir water flooding mechanism with the dynamic production and drilling data, as well as the a-
nalysis of water flooded zone characteristic and the rule, this area is summarized with respect to the distribution rule of remaining
oil. According to the reservoir characteristics, we propose that, in high water cut stage, well pattern reorganization layer system
should be optimized based on the reservoir size and abundance of remaining reserves, so as to perfect the injection—production pat-
terns, and maximize the producing efficiency of water flooding. However, the particles or gel for deep profile control system do not
improve the performance of less fracture developed zone. In the high water—cut stage, it should focus on the conversion of develop-
ment scheme for increasing oil displacement agent of swept volume and oil displacement efficiency, moreover, the gas water alternate
injection and top gas injection gravity stability drive can greatly improve the oil recovery.

Key words : braided river delta; light—oil reservoir; residual oil distribution; deep profile control; gas injection
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Cai Bo,Ding Yunhong, Lu Yongjun et al. Study and application of new in—fissure fracturing technique for improving stim-
ulated reservoir volume. PGRE, 2012,19(5) .108-110.

Abstract; The fracturing technique improving stimulated reservoir volume (SRV) brings the soaring development in unconventional
gas and oil at home and abroad, it has an important influence for low permeability and low porosity sandstone reservoir. In order to
improve the output of post—fracturing, this paper, based on the theory of in—fissure fracturing and network fracturing and through the
mechanics and fluid and solid coupling analysis, analyzes two horizontal stresses. Using force closure, and quickly flow—back and
multiple treatment, the horizontal stress difference is decreased so as to divert the fracture in short time. Compared with former tech-
nique, the new method has the merits of simple and low risk, particular to the high temperature, complicated and difficult treated
wells. It can improve the treatment and performance, meanwhile, it extends the method of improving SRV.

Key words: volume fracturing; diverted fracturing; network fracturing; stress field; microseismics technology
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