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Liu Shun, He Heng, He Yanxiang et al. Data processing correlation on stress sensitivity experiment for low—permeabili-
ty reservoirs. PGRE |, 2012,19(4) .71-73.

Abstract: Stress sensitivity presents in low—permeability reservoirs. Choose 17 blocks low—permeability cores to stress sensitivity
experiment according to SY/T 5358-2010 standard. The Darcy law equation and power—law non-linear percolation equation are
adopted to analyze the experimental data. The parameter of power—law non—linear percolation equation is regressed from the rela-
tions between rate and stress gradient derived from other 8 blocks experimental cores. The results show that the peripheral pressure
numbers are greater and the permeability number reduces less. Also, the conclusion can be achieved that the reduced ratio of per-
meability number from the two correlated calculated methods is nearly same. But, the permeability number based on power—law
percolation method is quadruple to Darcy law method. So, the power—law non—linear percolation equation suggests to be used to
data analysis in low—permeability reservoir.

Key words: low—permeability reservoirs; stress sensitivity; Darcy law; power—law non~linear percolation; pressure gradient
Liu Shun, College of Petroleum Engineering, Xi’'an Shiyou University, Xi’an City, Shaanxi Province, 710065 ,China

Liu Yongge, Liu Huiqing, Pang Zhanxi et al. Study on nitrogen foam anti—water—cresting by double horizontal wells
for bottom water heavy oil reservoir. PGRE ,2012,19(4) .74-77.

Abstract: By means of numerical simulation, below the producing horizontal well, another horizontal well is placed to put off water
cresting. When water cresting reached up to the height of producing horizontal well, we shut in the producing horizontal well and
inject nitrogen foam into the horizontal well below. After two days’soaking, the upper horizontal well is opened to produce again.
This process can be repeated for many times. The results of numerical simulation show that the development efficiency by double
horizontal wells is much better, and the effect of water cresting can be alleviated greatly comparing to injecting nitrogen foam and
producing oil only by a single well. The development style, distance away from the bottom water, length, liquid producing rate
and the moment of injecting nitrogen foam are optimized by simulation. After optimization, the quantity and amplitude of incre-
mental oil can reach up to 19,000 cubic meters and 48.7% respectively.

Key words : horizontal well; foam; bottom water heavy oil reservoir; water cresting; numerical simulation

Liu Yongge , MOE Key Laboratory of Petroleum Engineering, China University of Petroleum ( Beijing) , Beijing City, 102249,
China

Li Nan, Cheng Linsong, Chen Hongquan et al. Study on water injection in ultra low permeability reservoir. PGRE ,
2012,19(4) :78-80.

Abstract ; This article starts from the mechanism of advanced water injection, combining with the numerical simulation and actual
production data, it contrasts the pressure profiles between the water injection well and oil well under the different water injection
timing, then, optimizes the water injection timing in ultra low permeability reservoirs, and under the optimal water injection tim-
ing, it analyzes the effect on transmission of pressure by different ways of advanced water injection. Based on low permeability res-
ervoirs property of start—up pressure gradient, stress the sensitive, thin pore throats, we analyze the effect on the lifting amplitude
of oil wells, water wells and reservoir pressure by the different ways of advanced water injection. At the condition of the maximum
of spread coefficient and under the rock breakdown pressure, screening and combining different ways of advanced water injection ,
we found that, it could be able to get the best development performance in ultra low permeable reservoir by anti—step mild water
injection. Taking Changqing BMZ oilfield as example, the development effect has been analyzed under different water injection,
and we evaluated the development effect of the method of anti—step mild water injection, which has certain directive significance
to make the technology policy.

Key words: ultra low permeability reservoir; advanced water injection; stepped injection; mild injection; anti—step mild water in-
jection; pressure profile

Li Nan, MOE Key Laboratory of Petroleum Engineering, China University of Petroleum( Beijing) , Beijing City, 102249 | China

Wang Jian. Study on technical policy limits of layer recombination in edge water fault block reservoir. PGRE | 2012 ,19
(4) :81-83.

Abstract ; Fault block reservoir possesses the characteristics of many oil-bearing strata, serious heterogeneity. In addition, for the
layers in the edge water fault block reservoirs, their oily strip width and edge water body multiples are different. The combination
of the layers with different oily strip width and edge water body multiples have great impact on the development effect of the devel-
opment unit. Therefore, in addition to considering the policy limits of permeability differences and oil viscosity differences, such
the policy limits as oily strip width differences and edge water body multiples differences should be considered during the layers re-
combination. In this paper, the effect of the combination of different layers with oily strip width differences and edge water body
multiples differences on the reservoir performance is analyzed. And, the policy limits of oily strip width differences and edge water
body multiples differences are set up. The research result was applied to the actual fault block reservoir development, and a-
chieved good results.

Key words: edge water reservoir; layer recombination; oil stripe width; water body multiples; policy limits
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Wang Hua. Application of improved water drive curve in recoverable reserves. PGRE, 2012 ,19(4) .84-86.
Abstract ; Water drive curve is one important method for estimate recoverable reserves of waler drive reservoir, this method is
widely used in high water—cut stage of development, but the water drive curve starts to rise upward at extra high water cut stage ,
it is an obvious non—adaptability that uses water drive reservoir to calculate recoverable reserves in this period. For the develop-
ment characteristic of extra—high water cut development stage, it has improved the formula of water drive curve, and established
a new formula for water drive curve at high water—cut stage to calculate recoverable reserves, which has widened the scope of wa-
ter drive curve. The recoverable reserve is estimated to be 555 million tons in Gudong oilfield 54-61unit by the improved formula
and the recovery rate is 39. 1% , and the result accords well with the field practice. To validate the applicability of improved meth-
od, it has screened 6 units of Shengli oilfield which is in extra high water cut stage and its water drive curve is upward to calculate
recoverable reserves. The results prove that the improved method is more applicable to the oilfield production.

Key words:extra high water cut period; water drive curve; technical recoverable reserve; least square method curves

Wang Hua, Geoscience Research Institute, Shengli Oilfield Company, SINOPEC, Dongying City, Shandong Province, 257015,
China

Huang Wenfen, Qin Xuejie, Du Xiaoyong. Study on development effectiveness of water injection and gas injection for
reservoirs with low volatile black oil. PGRE, 2012 ,19(4) -87-89.

Abstract: The crude oil in 072&073 reservoirs of Plutonio oil field has good properties and low volatility. The saturation pressure
of reservoirs is very near to the initial formation pressure. Injecting fluid to maintain the formation pressure is an effective way to
enhance the recovery of this kind of reservoir. Analyzing the balance between injecting and producing and flooding effects of differ-
ent injecting fluids will be helpful for adjusting injection volume timely and enhancing the development performance. Studies on
the ratio of injection—production show that there is fluid communication between two reservoirs. Research on relative permeability
curves and the simulation model show that the water—flooding has higher oil displacement efficiency and the gas—flooding sweeps
larger area. Both water and gas are injected to maintain the reservoir pressure since the very beginning of the development in field.
It turns out that, after 3 years production, the recovery degree of two reservoirs is up to 18.5% and 10.9% respectively, with the
average production rate of 3.3% and 5.5% .

Key words:low volatility black oil; GOR; injection—production ratio; oil displacement efficiency; recovery rate
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Yin Junlu, Zhao Dingnan,Dong Jiashan et al. Numerical simulation on factors affecting flooding mechanism of bottom—
water reservoir in horizontal wells. PGRE, 2012.19(4) :90-92.

Abstract : Bottom water reservoir, often with a big water body and enough fluid supply, can supply its formation energy used in ex-
ploiting crude oil immediately by bottom water. The production rate will be seriously affected once water breakthrough in horizontal
wells during the development process. Based on the numerical simulation, the relationship of horizontal section length, height of
water avoidance, producing pressure drop and water breakthrough time, cumulative recovery of water—{ree period and water cut
has been studied in this paper, and the reasonable dimensionless horizontal section length, dimensionless height of water avoid-
ance and producing pressure drop are respectively 0.75, 0.9 and 1.0 MPa. The results show that the influence degree on water
breakthrough from high to low is respectively producing pressure drop, dimensionless height of water avoidance and dimensionless
horizontal section length; and the influence degree on cumulative recovery of water—free period from high to low is respectively
height of water avoidance, horizontal section length and producing pressure drop. A big height of water avoidance and a small pro-
ducing pressure drop and a long horizontal section length could prolong the water breakthrough time and increase the cumulative
recovery of water—free period and is more beneficial to develop the bottom water reservoir.

Key words: bottom water reservoir; horizontal well; water—flooding pattern; numerical simulation; horizontal well parameters.
Yin Junlu, CNPC Chuanging Drilling Engineering Company Limited, Xi’an City, Shaanxi Province, 710018, China

He Yifan, Liao Xinwei,Xu Mengya et al. Deduction and application of deliverability prediction model for low permea-
bility fractured horizontal gas well. PGRE , 2012,19(4) :93-96.

Abstract: Because of the existence of fractures in fractured horizontal well, gas converges in the wellbore with high velocity and
large capacily, this would cause extra turbulent pressure drop. So, the deliverability equation of fractured horizontal gas well
should consider the influence of non—Darcy flow rule. This paper adopts complex potential theory and superposition principle to
deduce the seepage equation of fractured horizontal well and finally obtain the binomial deliverability equation of fractured horizon-
tal gas well after considering the additional pressure drop caused by turbulent flow in the fractures. This equation is verified by
field data and the elements which can influence the turbulent flow of fractured horizontal gas well are analyzed. The result is that
this equation deduced in the paper fits the demand of field production and can guide the development and production of oilfield.
Key words: low permeabilily reservoir; fractured horizontal well; binomial deliverability equation; influence factor; non-Darcy
flow; flow conductivity
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