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oxygen in the end gas and acid value, viscosity and group composition of the oil with additives in the high temperature autoclave.
The heavy oil was from the producing well 951217 in the Block J230 of Xinjiang Oilfield. It is found that the acid value of the oxi-
dized oil is 8.37 mg/g and its viscosity is 3 787 mPa - s but oxygen volume fraction decreases to 4. 75 vol% after 72 h with 0. 10
wt% catalyst of FeL and air injected at 1.2 MPa and 200 °C. Furthermore, the viscosity of emulsion is 42 mPa + s at 50 “C after
mixing 70 g oxidized oil, 30 g water and 0.07 g caustic additives R1. Good results can be achieved through decreasing the volume
fraction of oxygen with catalyst and reducing the viscosity of heavy oil with caustic additives during the process of cyclic steam with
air.

Key words :steam stimulation; air; low—temperature oxidation; catalysis; viscosity reduction

Luo Qiang, Research Institute of Experiment and Detection of Xinjiang Oilfield Company, PetroChina, Karamay, Xinjiang,
834000, China

Zhang Enlei, Gu Daihong, He Shunli et al. Experiment study on effect of impurities on CO, drive. PGRE , 2012 ,19(5) .
75-717.

Abstract; Carbon dioxide flooding is a promising tertiary oil recovery technology in respect both to technical and, if operating costs
are properly controlled, to economic benefit. Moreover, the injection of this greenhouse gas also has environmental merits. Flue gas
from power plants and natural CO, gas is the main available source of the CO,, however, CO, sources are rarely pure. Purifying the
flue gas will increase operating costs significantly. Therefore, understanding the roles of impurities in fluid phase behavior and mis-
cibility characteristics is necessary for designing a cost—effective CO, enhanced oil recovery process. This paper studies the effect of
the different impurities in the CO, stream on the phase behavior and the MMP. With the effect of impurities on the CO, MMP, it is
shown that the presence of intermediate hydrocarbon gas solvents in the CO, gas stream can reduce the CO, MMP, whereas, the N,
and CH, tend to have the opposite effect. EOS simulation is demonstrated to be an effective toll to analyzing the miscibility of oil—gas
systems. Core flood tests are conducted to investigate the oil recovery behavior resulting from CO, injection. The ultimate oil recov-
eries of the tests show that the miscibility and near—miscibility have the same mechanism. The presence of intermediate hydrocarbon
gas solvents in the CO, gas stream can enhance the ultimate recovery, whereas, the N, and CH, tend to have the opposite effect.
Key words: CO, drive; minimum miscibility pressure; impurities; slim tube test; displacement experiment

Zhang Enlei, MOE Key Laboratory of Petroleum Engineering, China University of Petroleum ( Beijing) , Beijing City, 102249, Chi-
na

Lou Yi, Yang Shenglai, Zhang Xing et al. Experimental research on CO, miscible flooding by advanced gas injection in
low permeability reservoir—case of H79 block, Jilin oilfield. PGRE ,2012,19(5) .78-80.

Abstract ; In order to enhance the oil recovery in low permeability reservoir by CO, miscible flooding through advanced gas injection ,
its feasibility is tested in laboratory. The minimum miscible pressure is determined by micro—tubes tests;the laboratory result of CO,
miscible flooding by advanced gas injection with long core physical simulation device is researched and the result is compared with
that of synchronous gas injection and water flooding. The ultimate recovery of CO, miscible flooding by advanced gas injectionis77.03% ,
synchronous gas injection is 73.09% and water flooding is 56.47% . Results show that, since the advanced gas injection can in-
crease the formation pressure and energy, the oil’s viscosity is reduced and its mobility is increased because gas injected in advance
is contacted with oil, recovery of advanced gas flooding is higher than that of synchronous gas injection and water flooding.

Key words:low permeability reservoir; CO, miscible flooding; advanced gas injection; physical simulation; Jilin oilfield

Lou Yi,MOE Key Laboratory of Petroleum Engineering, China University of Petroleum ( Beijing) , Beijing City, 102249, China

Zhang Jiyao, Gao Ruimin, Yu Huagui et al. Preliminary study about oxygen consumption of injecting air into low—tem-
perature and low—pressure reservoir. PGRE ,2012,19(5) :81-83.

Abstract ; The Ganguyi blocks is the main production area of Yanchang oilfield, the main developing oil layer is Chang 6 reservoir
with low pressure, low permeability and low temperature characteristics. Since 2007, the air—foam enhance oil recovery technology
is used, and it achieved good results. An instrument is used to simulate the oxygen consumption of injecting air into a reservoir with
30 °C and 6 MPa, and the oxygen content diminishes with index,it will drop under the explosion limit after 80 days, and it can run
out if the time is long enough, the law is verified in field test based on a low—temperature and low—pressure reservoir. So, the air—
foam enhance oil recovery technology can be used in the low—temperature and low—pressure reservoir.

Key words ; low—temperature and low—pressure reservoir; air injection; oxygen consumption; Yanchang oilfield; Ganguyi blocks

Zhang Jiyao,Shannxi Yanchang Petroleum ( Group) Co. ,Ltd,Xi’an Ctiy, Shannxi Province, 710075, China

Wang Duanping, Yang Yong, Niu Shuanwen et al. Layer block classification evaluation and adjustment of complicated
fault block oil reservoir. PGRE , 2012 ,19(5) .84-87.

Abstract ; In order to improve the water flooding recovery factor of the fault block oil reservoir and adapt to the needs of the develop-
ment, this paper considers the static geological features and dynamic development features, then, it proposes layer block classifica-
tion method of comprehensive evaluation for complicated fault block oil reservoir. A single sand body is the classification object in
the vertical, moreover, the cutting of fault block and the change of lithological boundary are considered in the plane. In other
words, using “layer block” for the basic elements of the reservoir classification, this paper classifies and evaluates precisely the fault
block oil reservoir, and proposes combination of different layers block developed and adjustment program. The practice shows that
this method is the base for carrying out potential assessment and adopting the accurate adjustment policies, it has the guiding signifi-
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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

Liu Chao, Tianjin Branch of CNOOC Ltd. , Tianjin City, 300452, China

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-



