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Abstracts

Significance of Well Testing of Coalbed Methane. 2010, 19(6) : 1~ 5

Zhao Pethua, Lu Qian ( Coalbed Methane Lid. Company, Peirochina) , Liu Yuewu ( Institute of Mechanics, Chinese Academy of Sciences),
Xu Jiamping, Jiang Hua, Han Xudong ( Wdl Testing Comp any, Dagang Oiff ield )

By analyzing the key cognition on CBM well test both at home and abroad, the fundamental view poinis are introduced in this paper. The inr
portance of researching the well test technologies are dscussed from different points, such as undestanding the coalbed characteristics and the
oalbed dynamic changing, evaluating the stimulating effect, determining the suiable flowing pressure, etc.

Key words: coalbed methane, well test, coalbed, two phase flow

Differences of Well Testing Between CBM and Conventional Gas Well. 2010, 19(6) : 6~ 11

Liu Yuewu (Institute f Mecharics, Chinese Academy ¢ Sciences), Zhao Peihua, Lu Qian ( Coalbed Methane Ltd. Company, PetroChina),
Fang Hujun ( Guangzhou Institute o Geochemistry, Chinese Academy o Sciences), Xu Jiamping, Jiang Hua, Lin Xuemin ( Well Testing
Company, Dagang Oiffield)

The analysis results of well test data are significant important for ascertaining the well completion method of CBM and arranging the development
plan. The purpose of this paper is to solve the well test problems that CBM tes process and data analysis method only use all be used for the
conventional gas by now. The coalbed is distinctly different from the conventional gas reservoir( e. g. sand formation) in aspects of componert,
stiucture, physical and dynamics property. The sorage form and production mechanism in CBM are intrinsic different from that in conventional
gas. In order to get the accurate parameter and evaluate coal bed exactly, the related theoretical approach for CBM well test which is known
less must be researched. Therefore, comparing the CBM well test wih the conventional natural gas test, characterigics of CBM well test are
proposed in the paper. The paper discussed the fundamental reasons of difference between CBM well test technology and conventional gas,
which was researched in reservoir characterstics, storage characteristics, fluid distribution characteristics in various stage and so on. The dis
tinction of CBM test technology and conventional natural gas was analyzed in detail from test method, test technics, interpretatibn model to ma-
terial analytic method. The research resulis have positive significance to comprehend and undestand CBM well test adequately.

Key words: CBM well, oil and gas well, well teging

Evaluation of CBM Well Test Methods. 2010, 19( 6) : 12~ 18

Zhao Pethua, Lu Qian ( Coalbed methane Lid . Company, Petrochina), Liu Yueawu ( Insitute  Mechanics, Chinese Academy of Sciences),
Fang Hujun ( Guang hou Institute of Geochemistry, Chinese A cademy ¢ Sciences) , Jiang Hua, Han Xudong, Lu Mei ( Well Testing Compa-
ny, Dagang Oiffield)

The purpose of CBM well test is to obtain physical parameters of coalbed which can provide scientific fundamental data for exploration and de-
velopment of CBM and evaluation of production potential. CBM well test method is one of effective dynamic methods which is able to obtain
coalbed parameters accurately, and can be used to analyze and evaluate coalbed qualitatively and quantitatively. This method has obvious ad
vantages 1 determining the basic parameters of coal reserves, whose primary goal is to obtain evaluative parameters of coal reservoir. This pe
per focuses on CBM well test methods from the practical point of view. Those methods include mainly DST Test, Slug Test, Injectioy/ Falloff
Ted, Tank Test, Pressure drawdown/ buildup Test and so on. Because CBM is different from conventional gas well in storage, migration, and
production mechanism, the conventional well teg methods have some limitatbns in CBM well ted. By comparing the advantages and dsadvarr
tages, range of applicatbn of well test methods, the characteristics of CBM well test are analyzed in detail and the ways to improve the well test
methods in various developing sages are discussed in this paper, and pointed out the directbn of well test and test data analyzing method in
CBM exploration and development.

Key words: CBM, well testing, test method, material analytic method

Study on Equipment and Process in Injectiony Falloff Test in Coalbed . 2010, 19( 6) : 19~ 22,36

Liu Yuewu (Instiitute  Mechanics, Chinese Academy ¢ Sciences), Fang Huijun ( Guangzhou Insitute  Geochemistry, Chinese Academy o
Sciences) , Xu Jianping, Lin Xuemin, Lu Mei ( Wdl Testing Company, Dagang Oiff ield)

The basic theory, test method, equipument, test process, tes data analysis of injection/ falloff well test are introduced in detail in this paper.
The advantages and disadvantages are analyzed. Based on the fundamental theory, discussed the problems on injectiorf falloff test designing,
equipment, and test dada analysis method and so on, point out the developing trend of the njection/ falloff test.

Key words: coabed methane{ CBM ), well test, equipment, process, injection /fall off

Why Coalbed Methane Is a New Clean Efficient and Safe Energy. 2010, 19(6): 23~ 28

Su Zhongliang, Liu Yuavu ( Insitute  Mechanics, Chinese Academy of Sciences), Zhang Junging ( Internationd Division, CNPC)

With the advent of low catbon economy time, coalbed methane (CBM), as is a clean, efficient and Safe energy, is paid more and more atterr

ton.. By comparing the components of energy resources such as coal, oil.and conyentbnal natural gas etc, the analysis base is buildup to verify
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the problem why CBM is cleaner, efficient and safe energy resource. Firg, CBM is a new energy showed by i s development history and urr
conventional propetties. Second, CBM is cleaner than other energy resources considering it s combustion products. Third, CBM is more efft
ciert due to ¥’ s calorific value and utilization ratio. In addition, CBM is safe in atmospheric environment and coal mine environment. In this
paper, (/H ratio & considered to be a key factor to energy resources mainly comprised of cathon element and hydrogen element in determining
the quality of the energy. That isto say, the smaller the ¢ H ratio is, the better( cleaner, more efficient and safer) the energy is. Finally, ac
cording to the advantages of CBM, i plays an important wle in energy supply and environment protection, which shows the importance of de-
velopment and utilization of CBM.

Key words: coalbed methane, clean energy, efficient energy, safe energy, environment pollution

Study on AGAS 92D C Method of Gas Deviation Factor Calculation. 2010, 19( 6) : 29~ 36

Su Zhongliang, Liu Yuewu ( Insitute  Mechanics, Chinese Academy of Sciences), Zhang Junging ( Internationd Division, CNPC)

The deviaton factor, as one of the most important physical property parameters of natural gas, plays an important role in the exploration, pro-
duction, transportation, processing and use of natural gas. In this paper, the existing methods of calculating the gas deviation factors are sunr
marized, and a special research of a widely used method named AGA8 92DC (AGAS) is conducted. Although AGA8 has been an intemational
standards on calculating gas deviation factors since 1992, few studies have been conducted up to now. So the scope of application or the accir
racy of AGAS8 is not well known. Using the self compiled C+ + program for AGAS8, we obtain the deviation factors of the gases with different
components under differert temperatures and pressures. By comparing the compued deviation factors with the Standing-Katz chait data or ex
perimental data , the scope of application of AGA8 & detemined. This study will lay a solid foundation for the application and extension of
AGA8 method.

Key words: natural gas, deviation factor ( compressibility factor) , criical properties, EOS

Review on CBM Desorption/ Adsorption Mechanism. 2010, 19(6):37~ 44

Liu Yueww, Su Zhongliang, Zhang Junfeng ( Institute f Mechanics, Chinese Academy ¢ Sciences), Fang Hongbin ( Institute of Aerospace
Engineering and Mechanics, Tongji Univasity)

By analyzing factors that restricting the development of CBV and energy demand at home and abroad, the paper pointed out that researching
CBM desorption and adsorption mechanism is significant. Through analyzing domestic and international history and current status of CBM des
orption and adsorption mechanism, CBM desorption and adsorption mechansm was grouped into two classes: monolayer adsorption and multr
molecular layer adsorption. CBM desorption and adsorption mechanism model was divided into five categories: Langmuir isothermal and the ex
tended model, BET multr molecular layer adsorption model, adsorption potential theoretical model, adsorption solution model and expermental
data analysis model. Factors that affecting CBM desorptbn and adsorption which included coal bed property, pore structure, components of
CBM, pressure condiions, temperature conditions and so onwere analyzed in detaill. The research showed future direction of desorption and
adsorption mechanism, especially the way of methane and water combining and separation with carbon molecules in coal bed, was to study ma
inly the dynamic process of CBM desorption and adsorption states in the condiion of complex factors at cumrent.

Key words: coalbed methane (CBM), absorption/ desorptio, mechanisum, model

Research on Unstructured Grid Generation for CBM Numerical Well Testing. 2010, 19(6) : 45~ 48

Li Hasheng ( College  Computer ard Inf ormaiion Engineaing , Bejing Technology and Business Unwersity) , Liu Yuewu ( Insiitute f Mechan-
ics, Chinese A cademy ¢ Sciences)

This paper analyzes the unsructured grid generation methods in numerical well testing. The“ winged edge” data structure is designed by using
the good characteristics of Delaunay triangulation. The constrained Delaunay triangulation algorithm wih good mesh qualiy is achieved. Exanr
ples show that the resulting grid with boundary constraint consistency and better quality, which can meet the requirements of CBM computing
numerical well testing.

Key words: CBM well tesing, unstructured grid, Delauany triangulation, congrained, Voronoi diagram

Numerical Well Testing Method for Well by Considering CBM Desorption. 2010, 19( 6) : 49~ 52,70

Ouyang Weiping , Liu Yuewu ( Institute of Mechanics, Chinese Academy ¢ Sciences)

The distinguish character between CBM well test and nomal gas well test is the desorption phenomena in coalbed. This paper developed a new
well test model for CBM well by considering the desorption effect in homogeneous coalbed. The gable source method is introduced to describe
the desorption effect in the goveming equation. And the numerical solution is obtained by finie element method. By analyzing the desorption
ooefficient, it shows that the desoption effect made the pressure drop slowly and the pressure wave propagate slowly also. When the desorption
oefficient reached a certain value, the desorption rate will be equal to the production rate and the pressure wave will stop propagate. It & sint
lar to that there exists a constant pressure boundary in the coalbed. In addition, by considering the effect of criical desorption pressure, it
shows that the smaller difference between the critical desorption pressure and the initial pressure, the earlier emerging of the desorption effect
and the greater mpact on well tes type test curve.

Key words: CBM, seepage, desorption, numerical well testing, finite element

Numerical Well Test Model for CBM Infinite Conductivity Vertical Fracture Well. 2010, 19( 6) : 53~ 56

Ouwyang Weiping , Liv Yuewu ( Institute of Mechanics, Chinese A cademy ¢ Sciences)

Considering the effects of CBM desomption and absorption in coabed, a new infinite conductivity vertical fracture well test model is developed in
this paper, the finite element equation was derived, and numerical solution was obtained. The type cuwe in double logarithmic form and pres



