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1. Two-dimensional conductivity image from the data measured by electromagnetic cross-
well tools

Zhang, Jianhua (1); Liu, Ce (1)

Source: Proceedings of SPIE - The International Society for Optical Engineering, v 4129, p 180-189, 2000; ISSN:
0277786X; Conference: Subsurface Sensing Technologies and Applications Il, July 31, 2000 - August 3, 2000;
Sponsor: SPIE; Publisher: Society of Photo-Optical Instrumentation Engineers

Author affiliation: (1) Xian Petroleum Inst, Xian, China

Abstract: The predicting and monitoring of fluid movement during a steam-injection operation is much important in

an EOR process. A crosswell two-dimensional conductivity imaging technique is developed to monitor the injection

or production profiles by inverting formation conductivity from crosswell electromagnetic measurements. The tool
responses are calculated from electromagnetic field equations using perturbation approach. Maximum entropy
constraint is used to regularize the inversion problem. To assure the stability and fast convergence, the inversion
procedure is conducted in three steps: homogeneous inversion that assumes the formation with an unique conductivity;
one-dimensional inversion that generates horizontally layered formation; and two-dimensional inversion that regards
the conductivity anomalies both in vertical and radial directions. An initial guessed value of homogeneous background
is needed for the program at the beginning. The calculated result of homogeneous medium is then used as the initial
value of one-dimensional inversion, and the reconstructed layered conductivity profiles are the initial input for the two-
dimensional inversion. By the steps from homogeneous to heterogeneous inversion, the misfit between measured and
calculated data decreases sharply. The examples for both synthetic data and field data are illustrated. The inversion
results show that the reconstructed conductivity images are in agreement with the known formation characters within
given error tolerances. (12 refs)

Main heading: Imaging techniques

Controlled terms: Electric conductivity - Electromagnetic field measurement - Electromagnetic logging - Enhanced
recovery - Perturbation techniques - Two dimensional

Uncontrolled terms: Electromagnetic crosswell tools - Electromagnetic imaging - Steam injection operation
Classification Code: 511.1 Oil Field Production Operations - 512.1.2 Petroleum Deposits : Development Operations
- 701.1 Electricity: Basic Concepts and Phenomena - 723.2 Data Processing and Image Processing - 921.6 Numerical
Methods - 942.4 Magnetic Variables Measurements

Treatment: Applications (APP) - Theoretical (THR)
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2. Calculation of magnetic strip article antitheft system
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3. Simple numerical algorithm for the solution of evolutionary random responses
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4. Mesozoic-cenozoic sedimentary facies in Chalangla area, Qiangtang basin, Tibet

Bai, Yubao ; Wei, Yuanjiang ; Sun, Dongsheng ; Pang, Wen
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5. Extraction of catalytic cracking diesel by complex solvents

Zhang, Keliang ; He, Li

Source: Xi'an Shiyou Xueyuan Xuebao/Journal of Xi'an Petroleum Institute (Natural Science Edition), v15,n 1, p
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6. Blow-up of solutions for two classes of strongly damped nonlinear wave equations

Shang, Yadong

Source: Gongcheng Shuxue Xuebao/Chinese Journal of Engineering Mathematics, v 17, n 2, p 65-70, 2000;
Language: Chinese; ISSN: 10053085; Publisher: Xi'an Jiaotong Univ

Abstract: In this paper, we study the blow up problems of solutions for the initial boundary value problems of two
classes of strongly damped nonlinear wave equations utt - ##ut - BAH = f(u) (a 9t 0, g >= 0), utt - ##ut - gay = f(ut (a 9t
0, B >= 0) Itis proved that under certain assumptions on the nonlinear function and the initial data the solutions of the
initial boundary value problems of these two equations blow up in finite time.
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7. Field test of 'loosening rock by the dilatancy of explosive waves" in the casing well 4242
in Zichang oil field

Wang, Aihua ; Tian, Hejin ; Zhang, Jie ; Li, Tang ; Tian, Min
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8. Stability controlling model of built-in eccentric directional controller

Jiang, Dongxia ; Zhou, Jing ; Fu, Xinsheng
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9. Dynamic model of rotary sucker rod string and its finite difference equation

Jiang, Yangmin ; Peng, Yong ; Xu, Jianning
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10. High-precision integration for problems of evolutionary random responses

Li, Jun-giang ; Fang, Tong

Source: Jixie Kexue Yu Jishu/Mechanical Science and Technology, v 19, n 4, p 577-578, 589, Jul 2000; Language:
Chinese; ISSN: 10038728; Publisher: Northwestern Polytechnical Univ

Abstract: By introducing the high-precision integration, the problems of evolutionary random responses for non-
uniform modulated random excitations can be solved simply. By comparing the results with those obtained by the
complex modal analysis, it is shown that the present method is efficient. The method has many advantages, such as
the formulas are simple, the programming is easy, and the calculating speed is fast.
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21. Determination of nickel and copper in the crude oil simultaneously with single-sweep
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24. Explicit and exact solutions to the compound BBM - Burgers equation

Shang, Yadong

Source: Shiyou Huagong Gaodeng Xuexiao Xuebao/Journal of Petrochemical Universities, v 13, n 2, p 73-77, Jun
2000; Language: Chinese; ISSN: 1006396X; Publisher: Fushun Petrol Inst

Abstract: Some explicit and exact travelling wave solutions to the compound BBM - Burgers equation are obtained by
a kind of combination of the direct method and the hypothesis method. These solutions include solitary wave solutions,
singular traveing wave solutions, and triangular function periodic wave solutions. The equation of the compound BBM,
mBBM - Burgers, mBBM, BBM - Burgers and BBM can by soluted exactly by the method respectively.
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25. Study on the productivity contribution of single horizon in multiple horizons exploitation
by reservoir geochemistry

Chang, Xiangchun ; Zhang, Zhihuan ; Wang, Tieguan
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26. Principle and algorithm of 3D color reservoir model

Zheng, Kai-Dong

Source: Jisuanji Fuzhu Sheji Yu Tuxingxue Xuebao/Journal of Computer-Aided Design & Computer Graphics, v 12, n
6, p 414-418, Jun 2000; Language: Chinese; ISSN: 10039767

Abstract: A new principle and algorithm for 3D color mapping model of petroleum reservoir are presented. At first, the
original seismic and/or well-logging data are converted into spatial grid data body by using Ordinary Kriging Method.
Then several 3D visualization geometric models are built by tracing the visual faces in the grid data body, and the
traced faces undergo the hidden face removal and coloring process. In this way, we can get a serial of reservoir maps
of 3D geophysical parameter data. By means of these 3D color models and their corresponding maps, it is easy and
convenient to recognize the geological characteristics and their distribution patterns.
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Abstract: The equation of state, RKS, is chosen to evaluate the isentropic temperature change exponent kT and
isentropic volume change exponent kv of real gases in this paper. All the required equations are provided for
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calculating the two parameters. For five pure substance gases N2, H2, CO, CH4 and NH3, and a mixture gas of
nitrogen and hydrogen, as an example, the isentropic temperature change exponents are calculated at 21 points for
each gas (14 points for NH3) during the wide range from 0.098 MPa to 98 MPa and 20°C to 200°C (150°C to 300°C for
NH3). Compared with literature values, the average calculation errors for each gas are 1.18%, 0.16%, 1.88%, 0.73%,
0.98% and 0.36% respectively, and the total average error is 0.88% for all the gases above. For the mixture gas of
nitrogen and hydrogen, key mixing rule is combined with RKS equation to evaluate the isentropic temperature change
exponent, and the errors are less than those from the equation of state, BWRS, during the pressure range from 0.098
MPa to 29.4 MPa inclusive.
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Source: Binggong Xuebao/Acta Armamentarii, v 21, n 3, p 209-211, 2000; Language: Chinese; ISSN: 10001093;
Publisher: China Ordnance Soc

Abstract: Describes an environmental information identification theory for new generation safety and arming system of
weapon equipment. The safety and arming system identifies the environmental information measured by sensors and
controls the safety state in terms of the identified results by electro-mechanical or electronic systems. It also discusses
the relationship of environmental number, safety and reliability. An environmental and identifying method of (N-K) is put
forward in order to resolve the contradiction between safety and reliability, and a mutual prime theory is advanced in
order to eliminate the probable safety failure caused by periodic vibration in the course of logistics.
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Abstract: In this paper, the initial boundary value problem for a class of fourth order nonlinear evolution equations
modelling the longitudinal vibration of a finite viscoelastic rod are studied. The existence, uniqueness, and stability of
global strong solutions are proved by means of the Galerkin method and a energy priori estimates of the solutions.
Furthermore, the asymptotic behaviour of solutions as t -&gt + infinity and 'blow up' phenomenon of the solutions for
the problem under certain conditions are considered.
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Abstract: Gas Fracturing, an oil/gas well stimulation technology by means of powder and/or propellant inflamming

in wells to create multiple radial fractures in the vicinity of well-bore and hence to enhance the well production, has
been widely studied, tested and applied both home and abroad, and shown a bright prospect in oil and gas industry.
The emerging technology for stimulation of oil/gas wells'Gas Fracturing can rapidly generate a high pressure gas
pulse. This pulse of gas causes the rock to fracture and produces multiple, short(5 ; 20 ft.) fractures, radiating from
the well-bore; Another benefit of Gas Fracturing is the reduction in pressure drop at the well-bore which can reduce
solids dropping out of the flowing phase into the pore spaces(e.qg.: paraffin, scale, etc.). This paper summarizes

the achievements of our effort on research and application of the technology. In theory, we will describe the acting
mechanism, the forming fractures mechanism and stimulation mechanism of Gas Fracturing. Laboratory results and
field evidence will be presented to validate those theory. Application of the Gas Fracturing technique will be outlined. It
will refer to many aspects, such as exploration, production, injection and ultra-deep wells. (13 refs)
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Properties of Gases, Liquids and Solids
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Abstract: The advances of dynamic mechanics experiment of rock of method loading are introduced with the common
loading methods, such as the indirected methods including sonic method and Hopkins on method, the direct methods
loaded by pressurized liquid and by falling hammer. Furthermore, the measurement of dilatancy parameter of rock
under dynamic loading, the application of dilatancy parameter in the design of hydraulic fracturing, as well as the
loseness fracturing owing to rock dilatancy to increase production of oil are presented. (12 refs)

Main heading: Rock mechanics

Controlled terms: Hydraulic fracturing - Load testing - Oil field development - Oil well production - Petrology -
Structural geology

Uncontrolled terms: Hopkins method - Sonic method

Classification Code: 481.1 Geology - 481.1.2 Petrology (Before 1993, use code 482) - 483.1 Soils and Soil
Mechanics - 511.1 Oil Field Production Operations - 512.1.2 Petroleum Deposits : Development Operations - 931.1
Mechanics
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72. Fault Diagnosis Theory: Method and Application Based on Multisensor Data Fusion

Wang, Hong Fei ; Wang, Jiang Ping
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American Society for Testing and Materials
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Abstract: This article discusses the elementary theory and method of condition monitoring and fault diagnosis in
complex mechanical systems, using multisensor data fusion and integration technology. The basic concept of decision-
layer multi-sensor data fusion, i.e., Dempster-Shafer evidence theory, is concisely described. The algorithms and
implementation of decision-layer data fusion for condition monitoring and fault diagnosis, based on Dempster-Shafer
evidence theory, are studied. We present an approach to diagnose multiple faults of a working diesel engine, based on
the above algorithms. The analysis results show that this approach effectively improves the accuracy and reliability of
fault diagnosis of the diesel engine. (9 refs)
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28, 2000 - July 2, 2000; Sponsor: IEEE; Publisher: Institute of Electrical and Electronics Engineers Inc.
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Abstract: In this paper, the fuzzy rule is looked on as a corresponding relation between language values and their
degree. Thus, a concept of degree function is presented. Consequently, the fuzzy reasoning changed into simple
symbolic inference and functional compute, and the fuzzy control is realized by three steps: number/(language value,
degree) conversion, (language value, degree) transformation and (language value, degree)/number conversion.
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Abstract: The predicting and monitoring of fluid movement during a steam-injection operation is much important in

an EOR process. A crosswell 2D conductivity imaging technique is developed to monitor the injection or production
profiles by inverting formation conductivity from crosswell electromagnetic measurements. The tool responses are
calculated from electromagnetic field equations using perturbation approach. Maximum entropy constraint is used to
regularize the inversion problem. To assure the stability and fast convergence, the inversion procedure is conducted
in three steps: homogeneous inversion that assumes the formation with an unique conductivity; 1D inversion that
generates horizontally layered formation; and 2D inversion that regards the conductivity anomalies both in vertical and
radial directions. An initial guessed value of homogeneous background is needed for the program at the beginning.
The calculated result of homogeneous medium is then used as the initial value of 1D inversion, and the reconstructed
layered conductivity profiles are the initial input for the 2D inversion. By the steps from homogeneous to heterogeneous
inversion, the misfit between measured and calculated data decreases sharply. The examples for both synthetic data
and field data are illustrated. The inversion results show that the reconstructed conductivity images are in agreement
with the known formation characters within given error tolerances. (12 refs)
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Abstract: The relaxation-time distributions of some typical non-Debye dielectric relaxation processes were analyzed
using the multifractal measures of the distributions. The characteristics of the thermodynamics were discussed.
Generalized multifractal phase transitions were found in the relaxation processes. (19 refs)
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Abstract: A multifractal measure for the relaxation time distribution in Davidson-Cole dielectric relaxation is analytically
obtained. A general first-order multifractal phase transition is reported. It is characterized by the existence of three
different phases and the corresponding triple point. (C) 2000 Elsevier Science B.V. (12 refs)
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