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application technology, the horizontal well has little production without fracturing. The flow rates of the fractured horizontal well
with open hole completion are only more than that of perforation completion at the initial time. The gas production rises with the
increasing number of fractures, and the flow rate in each fracture is approximately equal at the unsteady state. But,for the quasi—
steady state, there is a “U” shape gas output distribution of fractures due to the interferences from fractures and wellbore. Taking
the production technology and economic factors into consideration, the fractured horizontal wells with perforation completion should
be more suitable for the tight gas reservoir. The interferences from fractures have to be paid enough attention in fracturing design,
so, there should be longer fractures at both ends of horizontal wellbore.

Key words :tight gas reservoir; fractured horizontal well; unsteady state; quasi—steady state; fractures; completion methods

Xu Mengya,MOE Key Laboratory of Petroleum Engineering, China University of Petroleum ( Beijing) , Beijing City, 102249,
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Yang Xiaopei. Development techiniques of horiontal wells on heavy oil reservoir, Henan oilfield. PGRE ,2012,19(2) :72-
74.

Abstract: The development of steam stimulation in vertical wells has acquired preferable effects in the host area of Henan heavy
oil reserves. But the technique of conventional vertical well, in thin layer of the heavy oil reserves with poor reserves abundance
and banded edge water heavy oil distribution, has low single well recoverable reserves, and it is difficult to obtain economic bene-
fits. In order to develop the reserves mentioned above, we consider the geologic characters of Henan heavy oil reserves and use
numerical stimulation to carry out the research in horizontal well, and then optimize the deployment and production parameters of
horizontal well in Henan heavy oil reserves. The results show that: the vertical depth of horizontal intended interval should be
greater than 150 m; the best horizontal length is 80—150 m, and the oil production and oil-gas ratio have no increment; when the
horizontal well away from oil-water boundary farther than 60 m, edge water invasion rarely occurs; when the horizontal well is
greater than 20 m away from the fault, the fault will not open; when the dryness fraction of steam at bottom of the well is greater
than 50% , the development effect has been significantly improved; when the first circle steam injection is 20 t/m, oil-water ratio
and cyclical oil production have a high value, 0.54 t/t and 1 000 t, the effect of huff and puff is better; when steam inject speed
is 300 t/d, the optimized injection pressure is about 14 MPa, and the rate of delivery at about 20 t/d is reasonable.

Key words: heavy oil reservoir; thin and shallow beds; edge water; horizontal well; injection—production parameter; Henan oil-
field

Yang Xiaopei, Research Institute of Exploration and Development, Henan Oilfield Company, SINOPEC, Nanyang City, Henan
Province, 473132, China

Wang Peixi, Liu Renjing. Universal model of stress sensitive coefficient for low permeability reservoir. PGRE ,2012,19
(2).75-717.

Abstract : The study on stress sensitivity in low permeability reservoir has attracted more and more attentions of researchers home
and abroad,” but, there is so far no common understanding on it. To describe the stress sensitivity of low permeability more accu-
rately, the relationship between permeability and effective pressure and its effect factors are studied by laboratory experiments with
variable fluid pressures, while keeping confining pressure steady. On this base, a stress sensitive coefficient is presented accord-
ing to the definition method of rock compressibility, and combined with fractal theory, a universal model of stress sensitive coeffi-
cient is built after taking into account of the effect of pore structure, effective stress and hysteresis effect. The results show that the
permeability decreases in step shape with the rise of effective stress, and it is related to pore structure and effective stress loading
way. The stress sensitive coefficient of permeability can characterize the rock sensitivity quantitatively; the larger the value, the
stronger the stress sensitivity. The model built in this paper, taking into account of the effect of pore structure, the effective stress
changes and hysteresis effect, can characterize the stress sensitivity in general, and it can forecast the permeability change laws
with the change of effective stress, so, it has a wide adaptability. This result has important significance to the further study of
stress sensitivity in low permeability reservoir.

Key words:low permeability reservoir; stress sensitivity; pore structure; universal model; hysteresis effect

Wang Peixi, School of Petroleum Engineering, China University of Petroleum (East China) , Qingdao City, Shandong Province,
266555, China

Wang Yong, Wu Xiaodong, Han Guoqing et al. Numerical simulation study on horizontal well in foamy oil reservoir.
PGRE, 2012,19(2) .78-80.

Abstract ; Foamy oil is a kind of heavy oil containing dispersed little gas bubbles, showing different characteristics from convention-
al oil flow during natural depletion, and its oil production is high, gas oil ratio is low, and formation pressure declines slowly and
recovery is high. The technique for simulating foamy oil using numerical simulation is proposed, and the model of foamy oil is es-
tablished based on the laboratory study. The result comparison between the foamy oil and dissolved gas drive reservoir proves the
reliability of the model qualitatively and quantitatively. An in—depth study of drive mechanism of foamy oil is carried out. The dis-
persed gas generated from the production of the foamy oil reservoir increases the flow capacity of crude oil, and also increases the
expandability of the system, and ameliorates the draw down of the reservoir pressure, therefore, enhancing the elastic recovery.

Key words: foamy oil; cold heavy oil production; numerical simulation; component model; relative permeability
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Liu Li. Laboratory study on stress sensitivity of threshold pressure gradient in low permeability reservoir. PGRE, 2012,
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19(2) .81-83.

Abstract ; Inadequate natural energy and poor transmission of pressure will give rise to deep pressure decline after putting into de-
velopment in low permeable reservoir. Pressure decline will induce damages to rock physical properties and flowing character, i.
e. reservoir rock presents stress sensitivity. Simulating changing process of reservoir pressure by flowing test, threshold pressure
gradients at different effective overburden pressures are tested, and relationship between threshold pressure gradients and effective
overburden pressures is studied. With mercury—injection test, nuclear magnetic resonance spectrometry analysis and rock mechan-
ics test, changing mechanism for threshold pressure gradients in changing process of reservoir pressure is thoroughly analyzed. It
was understood that, the threshold pressure gradients increases with reservoir pressure declines, i. e. threshold pressure gradients
is sensitive to stress. It is also indicated that the lower the rock permeability, the bigger the increasing amplitude of threshold pres-
sure gradients, which means that the stress sensitivity is stronger. It is suggested that, when calculating rational spacing between
wells, it is necessary to consider the effect of reservoir pressure maintenance level on threshold pressure gradients.

Key words:low permeability; threshold pressure gradient; stress sensitivity; net overlying pressure; pore throat
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Zhang Xing, Yang Shenglai, Zhang Ling et al. Experimental study on factors of KlinKenberg permeability in low per-
meable gas reservoir. PGRE, 2012 19(2) :84-86.

Abstract : CNPC found a low—permeability gas reservoir with CO, in Jilin oil fields. Because the rock properties and fluid proper-
ties are unique, it is not accurate to analysis the effects of gas slippage effect on KlinKenberg permeability and penetration capaci-
ty. In view of this specificity, they are determined and analyzed by single—phase gas flow laboratory experiments. Experimental
studies show that the KlinKenberg effect is found in the gas flow process in core and the influence factors are important including
the core type, confining pressure, gas type and temperature. The KlinKenberg permeability of porosity core is higher than that of
micro—fracture core. With the increasing of confining pressure, the slop of permeability—mean pressure curve is not changed, but
the KlinKenberg permeability and its amplitude are decreased. Because of the different molecular weights, the KlinKenberg per-
meability of carbon dioxide ( big molecular weight) is higher than that of natural gas and nitrogen gas ( small molecular weight) .
The influence of temperature on gas flow at low temperature is greater than that at high temperature, that is, the KlinKenberg per-
meability of 20 “C is higher than that of 50, 80 and 140 C.

Key words: low—permeability gas reservoir; KlinKenberg permeability; gas slippage effect; influence factor; KlinKenberg effect
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Li Lianjiang. Study on drainage gas pattern for offshore gas wells, Chengdao oilfield. PGRE , 2012 ,19(2) .87-89.
Abstract ; After the condensate gas wells have been flooded, the choice of drainage gas recovery plan must be considered with the
specific production environmental restrictions. In the paper, according to different stages conditions of the liquid production and
gas production in a condensate gas well, the approximate drainage gas process pattern for offshore gas wells is studied by the well-
bore temperature and pressure drop models. And, an effective feasible and economic drainage gas technology, the electric pump
drainage gas recovery scheme, is put forward. Through the implementation of drainage gas recovery scheme, the natural gas output
of the well is improved. The drainage gas schemes adopted by the gas well at different production stage can also be referenced for
other gas wells nearby.

Key words; condensate gas wells; pressure drop model’ temperature drop model; water—out gas production technique ; Chengdao
oilfield
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Zhuang Li, Zhang Ling. Growth trend study of proved oil and gas reserves based on the upgrade rate of probable re-
serves. PGRE, 2012 .,19(2) :90-92.

Abstract : Oil and gas reserves growth trend prediction research is the key factor for the oil company to make exploration and devel-
opment strategy. From the study of contribution of probable reserves to the increased proved reserves of one oil company for ten
years, it shows a steady rate at about 50% in the last three years. Upgrade rate of probable reserves can be classified into yearly
increased and accumulative probable reserves upgrade rate. Research shows that the accumulative probable reserves upgrade rate
has more significant meaning for the prediction of the growth of incased proven reserves next year. Considering the quality of in-
creased probable reserves is very close in the recent years, based on the relationship of increased proved reserves with the accumu-
lative probable reserves, a formula is summarized for the prediction of increased proved reserves, with convincing results tested
with actual data. This method can be used by the exploration and development decision—making departments.

Key words : controlled reserve ; proved reserve ; contribution of controlled reserve ; upgrading of controlled reserve ;reserve prediction
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Wang Shuhua, Wei Ping. SEC reserves dynamic evaluation and analysis. PGRE , 2012,119(2) .93-94.

Abstract ; Since Sinopec’s public offering in New York and London in 1999, there are great challenges to bring domestic reserves
management more in line with international practice, SEC methods and concepts of oil and gas reserves evaluation are having great
shock on the domestic reserves caleulation and management. Based on our decade years” experiences in domestic reserves calcula-
tion, examination and SEC reserves evaluation, this paper analyzes 5 methods in SEC reserves evaluation: analogy, volume, pro-
duction decline, material balance and reservoir modeling methods; herein, we present the object, basis, scope and conditions in



