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tant was researched based on apparatus detecting and theoretical analysis,as well as its compatibility with polymer and the influence of
Na,PO,on the interfacial tension. The experimental results show that the optimal combination ratios of the SB4 to SB1 are 96:4,95:5
and 94: 6, where the ultralow interfacial tension (10 *mN/m) between the system and Daqing crude oil can be obtained under the system
concentration of 0.05% ,0. 1% and 0.3% . And the interfacial tension decreases first and then increases with the time. When the Na, PO, is
added to the combination system, a lower interfacial tension can be obtained, with the optimal Na, PO, concentration of 0. 2% . Compared
with “SB4/SB1" combination, the” SB4/SB11" systerm has a lower interfacial tension and better oil displacement result with the polymer
added.

Key words: sulphnate betaine jultralow interfacial tension;surfactant; combination system; Daqing crude oil

Wu Wenxiang, Education Department Key Laboratory of Enhanced Oil Recovery, Daging Petroleum Institute, Daging City , Heilongjiang
Provinee, 163318, China

Yan Jianwen, Zhang Yurong, Cai Cheng. Experimental study on profile control agent for high salinity formation. PGRE ,2009 .16
(6):70 =72 .

Due to the high formation water salinity , poor adaptability and short validity period of general profile control agent, there is certain difficulties
in the application of profile control and water-shutoff in high temperature and high salinity oil reservoirs. Therefore, a new kind of profile
control agent, which plays an effective role at the specific places of reservoirs,was developed for the high salinity oil reservoirs. The profile
control agent, with sodium silicate solution as host agent, was injected into formations in the form of water-in-oil emulsion, and reacted chem-
ically with the calcium and magnesium ions in formation water after demulsification ,then formed chemical precipitation to plug the high per-
meability zones. After the laboratory experiments of the profile control agent's stability, rheological property and sealing property, it showed
that the profile control agent in every system composed of emulsion profile control agent has the characteristics of controllable plugging
times, plugging rate as high as 98. 5% and long validity period of plugging. At 10 times of pore volume in water injection,the permeability
remained constant,and the profile control agent was prior to entering into the high permeability zones and plugged it well. The profile control
agent suitable for high salinity oil reservoirs plugged the high permeability zones and played a role on increasing oil production and decrea-
sing water production in field application. i

Key words: profile control;high salinity ; water-in-oil emulsion ; thermal stability ;rheological property ;sealing characteristics

Yan Jianwen, School of Energy Resources,China University of Geosciences ( Beijing) , Beijing City, 100083 , China

Zhang Hongshan. Experimental study on the physical simulation of sewage polymer flooding in Class II reservoirs—a case study of
west Duandong block ,Bei 1 area,Daqing Oilfield. PGRE ,2009 ,16(6) .73 -75

Compared with major reservoirs, Class II reservoirs in west to the east block of north area 1 of Daqing Oilfield have the features with smaller
thickness, lower permeability, limited lateral development scale, significant heterogeneity and shorter development time. It has no accurate
forecast on the index of oil displacement after putting into production of Class II reservoirs. It is very important for understanding the devel-
opment law of Class Il reservoirs, especially the oil displacement efficiency made with sewage polymer flooding. Based on physical simula-
tions in laboratory , compatibility between the Class II reservoirs and polymer prepared by sewage (mother fluid made up with clean water
and polymer diluted by sewage) was researched, and inaccessible pore volume of polymer flooding was clear. According to the study of lab
experiments and injection-production patterns, the oil displacement efficiency and adaptability of sewage polymer flooding of Class Il reser-
voirs were evaluated comprehensively. Experimental results show that the gyration radius of polymer molecule is relatively small and has
good compatibility with Class II reservoirs in simulated sewage system. As long as the reasonable polymer flooding parameters are selected ,
recovery factor will also be higher. After comprehensive consideration, fresh water prepared polymer is recommended and the diluted poly-
mer solution with produced water of 1 500mg/L, the sizes of injected slugs are 0. 6PV or so.

Key words: Class II reservoirs;sewage ; polymer flooding;radius of gyration ;inaccessible pore volume

Zhang Hongshan ,Shengli Oilfield Company ,SINOPEC, Dongying City,Shandong Province 257001 , China

Han Jie , Tang Dazhen, Zhang Jinyue et al. Research of the compatibility and oil displacement result of molecular deposition mem-
brane agent and polymer. PGRE ;2009 ,16(6) .76 -79

Molecular deposition membrane is a new kind of nano-drive oil agent. Its viscosity is equivalent to water,so it neither has capability of flow
control nor can improve reservoir heterogeneity. The main role of polymer is to improve the viscosity of aqueous solution,and to enhance the
swept volume. After this molecular deposition membrane was compound with polymer, the best compatibility conditions of the molecular dep-
osition membrane agent and polymer system was confirmed. At 85 °C ,the experiment of thermal stability was made for the purpose of selec-
ting suitable polymers and examining the stability of the molecular membrane. The mixture of selected polymers and molecular membrane
was assessed on the characteristics of compatibility , thermal stability and viscosity. The suitable concentration range of polymers and molecu-
lar membrane was screened out. The oil displacement experiments of the polymer, the molecular membrane , and the mixed system show that
the most stable system was obtained with the mixed system of film and polymer concentration is 1 700mg / L: 1 000mg /L. The ultimate oil
displacement efficiency was 22. 6% in physical simulation experiment, which was higher than the pure polymer and the molecular mem-
brane.

Key words: molecular deposition membrane ; polymer ; compatibility ; 0il displacement efficiency

Han Jie, School of Energy Resources,China University of Geosciences ( Beijing) , Beijing City, 100083, China

Yao Jun,Li Yajun, Huang Zhaoqin et al. Calculation of equivalent permeability tensors of fractured oil reservoirs using boundary
element method. PGRE ,2009,16(6) ;80 —83

Equivalent permeability tensors ( EPTs) are essential parameters for the flow analysis in the fractured oil reservoirs, which can be calculated
by boundary element method. Based on equivalent flow rate theory,the influence of spatial distribution and attribute parameters of each frac-
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ture was considered. Then a mathematical model of equivalent permeability tensors for fractured porous media was established , which could
be solved with the boundary element method. The case study presents that the result of boundary element method and analysis is almost the
same. The fractures have important influence on the permeable capacity of the media. Great error will occur if off diagonal elements of the
permeability tensors are neglected. The equivalent permeability tensors can reflect the heterogeneity and nonisotropy of the fractured porous
media.

Key words: fractured oil reservoirs ; equivalent permeability tensor; continuous medium ; boundary element method ; periodic boundary condi-
tion ; mathematical model

Yao Jun,School of Petroleum Engineering, China University of Petroleum ( East China) ,Qingdao City,Shandong Province 266555 , China

Deng Yuzhen. Forecasting method of preduction decline law of the ultra-low permeability oil reservoirs with abnormal pressure.
PGRE 2009 ,16(6 ) .84 —87

Ultra-low permeability oil reservoirs with abnormal pressure are mainly developed with artificial fracturing for achieving high productivity.
This type of oil reservoir has enough natural energy for development and is difficult for water flooding. The productivity is affected by many
factors,such as the formation energy declining, pressure sensitive effect, actuating pressure and the decreasing of fracture flow capacity.
Semi -analytic method and mathematic model of fluid-solid coupling flow were established based on the influencing factors and time invariant
seepage. Numerical simulation method can be used for forecasting production decline law in the ultra-low permeability oil reservoirs with ab-
normal pressure. The two methods were applied to the matching and prediction of production decline laws in 12 wells,Block Gao89 in Box-
ing Depression. When bottom pressure is defined at 13MPa, cumulative oil production is the highest.

Key words: ultra-low permeability oil reservoir;abnormal pressure ; pressure sensitive effect;starting pressure; fluid -solid coupling; produc-
tion decline law

Deng Yuzhen, Geoscience Research Institute,Shengli Oilfield Company , SINOPEC , Dongying City, Shandong Province, 257015, China

Zhao Chunming, Hu Jingshuang, Huo Chunliang et al. Sandbody interconnectivity architecture and development characteristics of
meandering river and braided river deposits—a case study of Qinhuangdao 32-6 Qilfield, Bohai area. PGRE ,2009 ,16(6) :88 —91
During the Neogene period , fluvial sedimentary system was well developed in Bohai area. Different types of fluvial sand bodies have various
interconnectivity architecture and development characteristics. Based on the core observation and data of infill well patterns, the sandbody
interconnectivity architectures of high-sinuosity meandering river and sandy braided river were deeply studied respectively by means of ana-
Iytical hierarchy process,and the connectivity models of the two types of sand bodies were established subsequently in Nm formation , Neo-
gene, Qinhuangdao 326 Oilfield, Bohai area. Generally there are 30 to 200 lateral accretion sand bodies in a point bar. The thickness of a
single lateral accretion is 1 to 3m. The upper 4/5 thicknesses of the sand bodies is not connected, while the lower 1/5 thickness is connect-
ed. The scour-infill structure is present in the braided -river sand bodies, and the thickness of a single river unit is 2 to 5Sm. As the rapid and
frequent swing of the river,the sand body units with multi-origin connect with each other in the vertical and lateral. Therefore a wide range
of connectivity of thick sand body is formed. Through the analysis of behavior characteristics, development indexes of oil production rate, re-
covery ratio and so on of the braided river sand bodies are superior to that of the meandering river sand bodies.

Key words: meandering river;braided river;sand body architecture ; development characteristics ; Qinhuangdao 326 Oilfield ; Bohai area
Zhao Chunming, Tianjin Branch of CNOOC Ltd. ,Tianjin City,300452 ,China

Ye Juenan, Tang Hongming , Wu Xiaogang et al. The matching relation between the pore throat parameters of reservoirs and the
particle diameters of suspended particles. PGRE 2009 ,16(6) :92 -94

The contents and particle diameters of suspended particles are the key indexes of injected water quality, and also the important factors of for-
mation damage. There is no unified and subdivided water quality standard for the reservoir with the permeability above 600 x 10 > wm’in do-
mestic standards. Rational standards must be known and the matching relation between the pore throat and the particle diameters of the sus-
pended particles should be researched for effective reservoir protection. A large number of mercury intrusion curves of sandstones were sum-
marized in Bohai Oilfield. The pore throat parameters of high and ultra-high permeability reservoirs with various permeability differentials
were made statistics systematically. Median diameter of the suspended particles can be optimized through major throat radius based on filtra-
tion theory. When the median diameter of the suspended particles is smaller than the major throat radius, the particles can put through the
pore throat of the rocks. According to the different pore throat structures and dynamic evaluation results,the best matching relation between
different types of pore throats and median diameter of the suspended particles is:the maximum value is 2. 5Sm in low-medium permeability
reservoirs,3. Om in medium permeability reservoirs,3. 5m in medium-high permeability reservoirs,4. 0m in high permeability reservoirs and
5.5m in ultra-high permeability reservoirs.

Key words: pore throat parameter;diameter of suspended particle ; water quality index ; orthogonal experiment;reservoir;median diameter of
suspended particle

Ye Juenan, Exploration and Production Research Institute, Henan Oilfield Company, SINOPEC, Nanyang City, Henan Province 473132,
China

Feng Mingsheng,Xu Anzhu, Bie Aifang et al. The establishment and application condition of an abstract model for horizontal
wells remaining oil producing. PGRE ,2009 ,16(6) .95 -97

Horizontal wells drilling is an important method of producing remaining oil ,but the mechanisms and application conditions are uncertainty
due to the complex occurrence of the remaining oil. An abstract model was established for horizontal wells remaining oil producing. Factors
influencing horizontal wells remaining oil production ,include vertical position and length of horizontal interval ,shape and area of remaining
oil,, reservoir thickness and drawdown , were studied by numerical simulation model. The remaining oil with ratio of length and wideness of 4,
6m of thickness and more than 40 000m’ of area is suitable to tap the potential by the horizontal wells. When the thickness of the horizontal
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