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Hu Wei, College of Petroleum Engineering, Yangtze University, Wuhan City, Hubei Province, 430100, China

Xiong Jian, Liu Haishang, Zhao Changhong et al. Study on productivity of asymmetrical vertical fracture well in low—perme-
ability gas reservoirs. PGRE, 2013, 20(6): 76-79

Abstract: In view of the asymmetrical vertical fracture in the low permeability reservoir after fracturing development, and based on the
steady seepage theory, and by means of the conformal transformation method, a prediction model for the finite—conductivity asymmetri-
cal vertical fracture wells is established in the low—permeability gas reservoirs, and the various factors on the gas well productivity are
analyzed. The result shows that, under the same bottom—hole pressure, the fracture asymmetry factor has little effect on the productivity
of the gas well with asymmetrical vertical fracture. When the fracture conductivity capacity is small, there is great difference in the pro-
ductivity of the fracture gas well with respect to fracture length or fracture asymmetry factor. And, when the fracture conductivity capaci-
ty is high, there is little difference in productivity with respect to variable fracture length or fracture asymmetry factor in gas well. The
longer the fracture length, the less the fracture asymmetrical factor, and the greater influence on the fractured gas well productivity.

Key words: low—permeability gas reservoirs; asymmetrical vertical fracture; fracture conductivity capacity; fracture asymmetry factor;
productivity forecast

Xiong Jian, State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu City,
Sichuan Province, 610500, China

Li Aifen, Li Huihui, Lv Jiao et al. Experimental study of foam on gas—liquid relative permeability at different temperature.
PGRE, 2013, 20(6): 80-82

Abstract: There are many researches about the influence of the foam on gas—liquid relative permeability, but the influence of the tem-
perature on foam relative permeability curve needs to be further studied. The curve reflecting the relationship between foam block pres-
sure and gas—liquid flow rate ratio is measured at different temperature in this paper. So, the impact of the gas—liquid flow ratio and
temperature on the block pressure is analyzed. The gas—liquid relative permeability curves both with the and without effects of foam are
measured by using steady—state method in this paper. On this base, the flow rules of foam at different temperature are also character-
ized. The results indicate that the higher the experimental temperature, the better the sealing performance. And, both the foam block
pressure and the blocking performance of foam can attain the highest degree in the range of gas—liquid flow ratio between 2 and 4. The
foam has no effect on the relationship between the liquid relative permeability and the water saturation. The gas relative permeability,
however, has a sharp decline under the action of foam. With the experimental temperature, the critical water saturation became higher
with the increase of temperature and the moderate values of the gas relative permeability became lower with the increase of temperature.
Key words: temperature; foam; block pressure of foam; steady—state method; gas—liquid relative permeability; critical water saturation
Li Aifen, School of Petroleum Engineering, China University of Petroleum (East China), Qingdao City, Shandong Province, 266555,
China

Yang Hongbin, Pu Chunsheng, Li Miao et al. Laboratory evaluation and field application on profile control of self-adaptive
weak gel. PGRE, 2013, 20(6): 83-86

Abstract: In response to the problems of fully developed micro—fractures in low permeability oil fields, severely heterogeneous reser-
voir and the fact that traditional profile control are less effective, the self-adaptive weak gel is developed. The static performance, seal -
ing characteristics and displacement efficiency are evaluated through lab tests. The results show that the self-adaptive weak gel has
good temperature—resistant and salt—resistant properties. When the salinity of formation water is 41 811.5 mg/L, the weak gel system
can gelatinize rapidly in 38 hours, and the gel strength is 28 549 mPa-s under the condition of 70 °C. Its plugging ratio is 84.08% and
the recovery ratio reaches 12.1%. The field experiments of the well S in Ganguyi oilfeild indicate that the preferred path of water break -
through of water injection well is controlled after profile control and flooding, and the injection pressure rises, at the same time, the wa-
ter content of well group fell to 69.16% from 78.51%, and daily fluid production rate increases by 135.14%, while the daily oil produc-
tion rate increases by 237.5%. The deep profile control technology of self-adaptive weak gel has good adaptability in fractured low per-
meability oil fields. It can enlarge the sweep volume of injected water and enhance oil recovery factor greatly, so it can provide refer-
ence for other similar reservoirs to obtain good performance on water control and oil increment.

Key words: self—adaptive weak gel; profile control; gelation intensity; plugging; micro fractures; Ganguyi oilfield

Yang Hongbin, Enhanced Oil Recovery Research Institute, China University of Petroleum (Beijing), Beijing City, 102249, China

Yuan Lin, Li Xiaoping, Sun Fei et al. Deduction of productivity formula for horizontal well with displacement method be-
tween two similar flow. PGRE, 2013, 20(6): 87-90
Abstract: As the technology of horizontal well had been widely used in the gas and oil fields, the productivity forecast of horizontal

wells will be of great importance. Based on the ellipse constant pressure surfaces near the wellbore, the author divides the seepage prob-
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lem of horizontal well into two parts, one is the problem in several ellipsoidal supply boundary near the wellbore, the other is the linear
flow far from the well bore, based on the displacement between two similar flow mode and the law of equivalence percolation resistance,
then eventually proposing a new productivity formula of horizontal well. Through case study, the results calculated by new formula has
been compared with that calculated by the formulas of Borisov et al, it shows that the new result is more than the results calculated by
conventional formulas, meanwhile, the new result has a small relative error compared to the practical oil production by only 10.09%.
Analysis shows that this is because the resistance in ellipse drainage area is less than that in pseudo—circular drainage area, and the as-
sumption of pseudo—circular will bring a great relative error. So, we can conclude that the new formula will not only predict the produc-
tivity accurately, but also accord with the practical flow mode of horizontal well.

Key words: horizontal well; productivity formula; similar flow; ellipse; pseudo—circular

Yuan Lin, State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu City, Si-
chuan Province, 610500, China

Ming Yukun. Electrolytic simulation experiment of multi—stage fracturing horizontal well for water flooding development.
PGRE, 2013, 20(6): 91-93

Abstract: In order to study the production stimulation mechanism of water flooding by multi—stage fracturing horizontal well, the elec-
trolytic simulation experiment of fractured horizontal well is designed according to the water and electricity resembling principle, and
the pressure distribution and the productivity influence factors are studied. The experiment results show that the pressure contour is dis-
tributed in parallel in the middle of horizontal which has the fracture, and the fluid flow is unidirectional, it shows that the multi-stage
fracturing horizontal well can improve the fluid flow characters and decrease the percolating resistance. The horizontal productivity can
be enhanced by increasing the horizontal penetration ratio, the fracture numbers and penetration ratio, the angle between horizontal and
fracture. The best parameters are as follows: the horizontal penetration ratio is 0.8, the fracture numbers are 6 (the space between frac-
tures is 91 m), the fracture ratio is 0.25, the angle between the fracture and the horizontal section is 90 degree. The well pattern is stag-
gered line—drive well network, and the ranges of those parameters which have effect on the productivity are 0.032, 0.024, 0.018, 0.018
and 0.004. The field application showed that the productivity of multi—stage fracturing horizontal well is 2 times than that of vertical
well, and it is the effective development style for low permeability reservoir.

Key words: multi—stage fracturing; horizontal well; water flooding; electrolytic simulation experiment; productivity

Ming Yukun, Geoscience Research Institute, Shengli Oilfield Company, SINOPEC, Dongying City, Shandong Province, 257015, China

Cao Gongze, Liu Tao, Ba Yan et al. Microbial flooding after polymer flooding pilot test in Ng3 of Zhongl area, Gudao oil-
field. PGRE, 2013, 20(6): 94-96

Abstract: In order to study the adaptation and effect of microbial flooding after polymer flooding pilot, the test was conducted as pilot
project in Ng3 of Zhongl area. The indigenous microorganisms are first activated and then filtrated; at the same time, 4 strains of func-
tional bacteria are obtained, the bacteria are mass propagated at the reservoir environment, and the crude oil can be emulsified by the
microbe. Meanwhile, the physical simulation experiment is studied under the pressure and temperature of the reservoir, and, the result
indicates that the oil recovery is enhanced by 7.8%-8.3% by the bacteria. The field test indicates that the microbe is activated and the
concentration of metabolism of acetate may reach 105 mg/L.. The production dynamic is improved, and the oil recovery is enhanced by
1.27%, and the recovery factor in the pilot is increased by 4.7% to 57.8%.

Key words: MEOR; post—polymer flooding; pilot test; enhanced oil recovery; Gudao oilfield

Cao Gongze, Research Institute of Oil Production Technology, Shengli Oilfield Company, SINOPEC, Dongying City, Shandong Prov-
ince, 257000, China

Gao Baoguo, Hua Hui, Ding Wenge et al. Technical treatment in extra—high water cut stage for low permeable reservoir—
case study of Yill area, Bonan oilfield. PGRE, 2013, 20(6): 97-99

Abstract: Due to the serious heterogeneity in plane, interlayer and layer, it is full of imbalances in injection—production pattern, and
the production decline reaches 14.8% in Yill area of Bonan oilfield, so the technical treatment is needed to ameliorate the decline of
the development. The non—stable injection and optimized liquid yielding are adopted to control the water and stabilize oil production in
response to the high water cut and serious flooding in the major oil-production layers. Moreover, the water drive producing reserves are
produced by improving and completion of well pattern in response to incomplete injection—production pattern. The interlayer problems
are resolved by means of layer—oriented injection and plugging of high water cut layer. For the sand body edge and secondary oil-bear-
ing layers, the reservoir reformation, intensive injection, individual layer production are adopted to enhance the reserve utilization. The
development effect is remarkably improved. The production decline rate decrease to 4.1% and the recovery factor is further increased
from 30.7% to 32%.

Key words: extra—high water cut stage; flow unit; technical treatment; EOR; injection—production completion; Bonan oilfield



