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Abstracts

°Research of Theory & Method®

DST Variable Permeability of Low Permeability Reservoir Well Test Model and the Stress Response. 2013 22(4). 1~ 5

Zhao Yongjie, Cheng Shiging, Nie Xiangrong ( China Petroleum University (Beijing), Ministry of Education Key Laboratory of
Petroleum Engineering)

The slug flow has the characteristics of pressure drop being different from general well test. According to the low permeability reser
voir norr Darcy seepage variable permeability theory, the DST slug flow and pressure restore well test model is established and by us-
ing numerical method to solve the bottom hole pressure typical curve chart at stage of DST flow and shutin pressure recovery is de-
veloped, w hich show s that non-Darcy effect become w arped on the end of the pressure curve, the more serious the non-Darcy effect
curve become warped on the end of the range. If boundary exists the closed boundary is further upw ard pressure curve ends, and un-
der supply boundary show the end of the curve. The near well-bore formation pressure dwop section is compared and anayzed which
shows that non-Darcy effect to make the pressure changes in near wellbore area, discharge range smaller. This study improves and
perfects the DST non flowing well test interpretation model

Key words; low permeability reservoin dill stem test, varnable permeability effect, nonDarcy seepages typical curve

Development of Well Test Interpretation Software for Multistage Fracturing of Horizontal and Application. 2013 22(4).6~9
Geng Wenshuang ( Land Section, Jidong Oilfield Company), Yang Erlong, Zhao Y ugjun, Song Kaoping ( Northeast Petroleum
University ° To Improve Recovery Efficiency of Oil and Gas Key Laboratory of the Ministry of Education)

In order to adapt to the development of horizontal well fracturing of low permeability reservoi, combined with the feature of low per-
meability reservoir formation, on the basis of modern theory of unstable well test, the integrated application of Laplace transform,
mirror reflection the superposition principle; the product of Green function, Newman, technologies such as the complex boundary
condition were deduced considenng w ell store and skin multistage fracturing of horizontal well test interpretation model of the Laplace
space analytic solutions. Based on this theory, using Visual Basic 6. 0 language to write the multi-stage fracturing horizontal oil and
gas well test interpretation software (considering fracturing fracture number within 15). The self-made softw are can be used to ex-
plain a mouthful of fracturing pressure buildup data of horizontal gas well explain the results are basically identical with Saphir4. 10
softw are, verifies the accuracy of the software reliability. The interpretation sof tw are has been successfully applied at the scene, for
different boundary multi-stage fracturing of low permeability reservoir well test interpretation of horizontal well laid a foundation.
Key words: multistage fracturing, horizontal well well test interpretation, softw are, low permeability reservoir

Study on Improving Water Fracturing Artificial Fracture Conductivity—— Taking Well Lan5 as an Example in Wulanhua Depres-
sion. 2013 22(4). 10~ 12

Cai Bo (Research Instituteof Petroleum Exploration & Development, PetroChina; Langfang Branch, Research Institute of Petro-
leum E xploration and Development of PetroChina), Shi Yuanpeng, Li Yongjun, Cheng Xiaodong (Huabei Oilfield Company),
Liu Jianzhong, Mu Hailin (Down-Hole Operation Company, Bohai Drilling and Exploration Engineering Company )

Based on analyzing the characteristics of water fracturing technique, and the results of previous studies, water fracturing evaluation
method of analysis to rock and mineral cementation characteristics mwck and mineral analysis and SEM, geology and rock mechanics
of the young smodulusisestablished and using Weibo function to analyze the influenced degree of closed stress young s modulus to
w ater fracturing conductivity. Non-uniform cosure method for improving w ater fracturing acid rock reaction diversion is conducted to
put forw ard on condition of the high stress the combined transformation technology of acid in w ater fracturing with water. By suc
cessful field test of Lan5 well, it reduces the operation cost of 40%, promotes the role of improving the adaptation scope and effect of
water fracturing w hich has more conducive to the future needs of low permeability of shallow low cost, scientific and efficient trans-
formation.

Key words: w ater fracturing, diverting capacity, cementation characteristics well Lan5 closure stress

Research on method of Repeated Fracturing to Choose Well and Layer Based on Least Squares Support Vector Machines. 2013, 22
(:13~14 20

Song Shiquan (Production Technology Research Institute, Shengli Oilfield)

The common experience of the refracturing Wells of selected layer method is based on field statistical data research method, this
method has a certain subjectivity, blindness and risk. Introduced based on the statistical learning theory of least squares support vector
machine (SVM) algorithm, considering reservoir geological characteristics reservoir characteristics physical parameters, test and
production data, and so on various factors the formation of refracturing wells picked layer method. Calculations show that the meth-
od of repeated fracturing to choose well layer has a guiding role.

Key words: repeated fracturing choosing well layer, least squares support vector machine (SVM)

Application and Study on Deliverability Calculate in Low and Ultra-Low Permeability Reservoir. 2013, 22(4); 15~ 20

Lin Jiaen, Su Qunying (X7 an Petroleum University), Yang Yue ( Yanchang Oilfield Corp. Ltd)

Based on the geological features of Yanchang low and ultra-low permeability reservoirs this paper presents a comprehensive review of
current petroleum literature focusing on the deliverability calculate model aspects of both vertical and horizontal well technology. The
objective of the paper was to provide the engineer/scientist with an overview discussion and appropriate recommendations for produc-
tivity appraisal models which could be used for low and ultra-low permeability reservoir as well as to presents new productivity calcu-
late methods under the water-flooding. These techniques consider productivity calculate methods in different reservoir conditions with
both vertical and horizontal wells pertaining to such as pressure sensitive effects non-Darcy flow effects hydraulically induced frac-
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ture actions and water injection influence. W ater-flooding deliverability formulas of non-Darcy flow rlated to both vertical and hori-
zontal wells and Darcy flow related to horizontal wells. It is given in this paper for the first time. But although the other formulas are
summarized in this paper from the existing literatures, some of them have been improved in form. This paper gives examples to show
the impact level on the results of productivity calculate from different reservoir factors.

Key words: deliverability calculate low permeability, threshold pressure gradient, injection production ratio of single well

°Evaluation & Application®

Well Test Interpretation Method for Reservoir Displacement Effect. 2013 22(4).21~ 25

Chen Jichao ( Geophysical Well Logging Company, Zhongyuan Petroleum Exploration Brume), Li Weiping ( No.3 Drilling Com-
pany, Zhongyuan Oilfield ), Yang Mingtao Tang Li, Li Jing ( Production Engineering Technology Research Institute
Zhongyuan Oilfield), Li Weiwei (Gas Treatment Plant, Zhongyuan Oilfield)

After years of development, Zhongyuan oilfield has entered the stage of high water cut overall, formation pressure, great changes
have taken place, and all kinds of reservoir reconstruction measures such as acidification and fracturing the reservoir pore properties
fluid and pressure distribution is becoming more and more complex, and because the big difference betw een layers increase the mea
sures injection effect is more and more not ideal therefore, in recent years has carried out the measures is given priority to with poly-
mer flooding the tertiary oil recovery. After polymer flooding reservoir heterogeneity, the nature of the subsurface fluid and mobility
has changed; Well test technology, and through the effect of chemical flooding oil production to analysis and evauate the different
stages of testing the characteristics of chemical flooding water movement rule and its exploitation of oil and gas combining with dy-
namic and static understanding, analysis of reservoir charactenstics fluid and pressure field distribution in order to further improve
the effect of chemical production provide valuable scientific basis.

Key words: polymer flooding, well test evaluation, formation parameter, oil displacement effect

Model Establishment of Gas Test and Production and Its Work Systems Optimization of the Volcanic Gas Reservoir in Xushen Gas
Field. 2013, 22(4). 26~ 29

Niu Lijuan, Y ang Dong ( Well Testing and Perforating Company of Daging Oilfield Co., Ltd)

Xushen gas field of Yingcheng volcanic reservoirs affected by the volcanic eruption of the multi-phase control, gas reservoir lithology
and lithofacies change faster; the reservoir is dense and serious hetew geneity, by structure and lithology dual factors control the accu-
mulation, the type of gas reservoir is complex. According to Xushen gas fields volcanic gas reservoir geological characteristics and gas
testing, the production test dynamic data, building suitable gas testing and production test models of volcanic gas reservoir wells in
Xushen gas field , and optimized productivity test system of gaswell . The obtained data could better for evaluating reservoir dynamic
characteristics.

Key words; Xushen gas field volcanic gas reservoir gas test mode, pmoduction test mode, work systems production systems optimi-
zation

Application of Well Test Interpretation in Carbonate Rocks of the East of Tarim Basin. 2013 22(4). 30~ 33 36

Huang Xiaoyun, Zhang Weiju ( Well Testing and Perforating Company. Dagqing Oilfield Co., Ltd)

The Tarim east region due to the depth of the high-temperature often leads to some wells can not be taken a core and electrical imag-
ing can not be measured; so that we can not identify the cracks and its quantitative parame ters calculated and cave effectiveness evalu-
ation, it lacks direct evaluation means of reservoir characteristics and caibonate in addition to simple evaluation of dy namic reserves
its stable characteristic parameters are more needed analyze. W ell testing is one of the important means of dy namic analysis and reser-
voir evaluation, for the capacity of the appraisal well the stable production characteristics of carbonate rock transformation measures
effect and strike formation parameters are essential. This paper describes the well test interpretation to identify reservoirs geological
model of Tadong carbonate rocks refined evaluation percolation in the wells, preferred measure w ells and evaluated the effectiveness
of measures and made addition and correction applications to dynamic control reserves assessment, not only played a good results but
also make the well test interpretation techniques to expand and deepen it will provide a favorable technical protection and support to
the next step of Tadong exploration.

Key words: caibonate rocks dual porosity medium, well test interpretation, energy storage ratio, interporosity flow coefficient, frac-
turing effect; dynamic reserves

Application of Radial Flow Start Time Prediction in Jidong Well Test. 2013 22(4).34~ 36

Zhang Gen (Development Technology Company, Jidong Oilfield), Yang Bo, Wang Aili, Wang Wei, Wang Gwjie (Explora-
tion and Development of the Construction Project Department, Jidong Oilfield)

Radial flow start time prediction is of great significance to reasonable arrangement of well test the test of time, often based on experi-
ence and orrsite tests to determine the test ime easy to cause the test time is too short to take less than data or a long time increased
testing costs, and so on and so forth. According to the actual situation of Jidong oilfield well test put forward the calculation method
and statistical method to predict radial flow start time, two methods are pointed out, the applicable scope of the two methods and pro-
grams a sof tware to calculate the field practice shows that the two kinds of calculation method for the prediction accuracy is higher
can effectively guide the field test schedule.

Key words: radial flow, forecasting, well test, Jidong oilfield

Discussed on Flow Back Method for Fracturing Fluid of Large-Scale Fracturing Horizontal Well. 2013 22(4); 37 ~ 39

Song Weili ( Exploration division, Daging Oilfield Co., Ltd)

Hydraulic fracturing in oil and gas reservoir is one of the most effective measures to increase production, fracturing fluid flow-back and
closely melated to increase yield. Honzontal Wells in low permeability reservoir super-long multtstage fracturing fracturing fluid
amount is big, controlled by a single nozzle choke flow-back, already cannot satisfy the needs of delicate construction. Based on large-
scale fracturing of horizontal well fracturing fluid flow-back, set up under different nozzle pressure corresponding to the yield and the
calculation formula of the cntical flow rate, the choke after a series of the size of the nozzle control pressure to improve after a flow-
back rate, improve the purpose of production capacity, to prevent the backflow of proppant.

Key words: nozzle, fracturing fluid flow-back, controlling choke



