《气藏工程》教学大纲
Gas Reservoir Engineering
	课程基本信息
Course Information

	课程名称
Course Name
	气藏工程

	
	Gas reservoir engineering

	开课院部
School
	石油工程学院
	院部代码
School Code
	02

	负责人
Leader
	孙仁远
	课程团队
Team Members
	气藏工程教学团队

	课程编码
Course Code
	02105
	学分
Credits
	2

	课内学时
Course Hours
	32
	理论学时
Lecture Hours
	32
	实验学时
Experiment Hours
	0

	
	
	上机学时
Programming Hours
	0
	实践学时
Practice Hours
	0

	课外学时
Home Hours
	10

	适用专业
Audience
	石油工程，海洋油气工程

	授课语言
Language of Instruction
	双语、全英语

	先修课程
Prerequisite
	高等数学、大学物理、有机化学、地质学基础、岩石力学、测井方法及综合解释、油层物理、渗流力学

	课程简介
Course Description
	本课程是石油工程、海洋油气工程专业的一门选修课，授课对象包括中国学生和留学生，重点介绍气藏开发的基本概念、原理和规律，主要包括天然气的性质、气体渗流理论、气藏储量计算、气井试井、气藏开发动态分析等。目的是使学生了解气藏开发与常规油藏开发的不同，培养学生解决气藏开发问题的能力，提高学生的专业英语水平，培养一批高质量的天然气开发技术人才。

	
	This is a course designed for undergraduate students of petroleum engineering and marine oil & gas engineering，which is taught bilingually for Chinese students and in full English for International students. This course is designed to help the students master the basic concepts, principles and rules for gas reservoir development, which include properties of the natural gases, the fluid flow in porous media, gas volumes and material balance calculations, decline curve analysis for gas wells and pressure transient test of gas wells. After studying this course, the students should be able to use the knowledge obtained to analyze and tackle the problems encountered in gas reservoir engineering, to improve the English level for petroleum engineering, to be high quality talents for natural gas development for the world.



	课程教学大纲
Course Syllabus

	课程目标
Learning Outcomes
	课程目标
	毕业要求指标点

	
	目标1：掌握气藏开发的基本理论、方法和规律。
	1.2,1.3

	
	目标2：培养学生解决气藏开发问题的能力，造就一批高水平的气藏开发技术人才。
	1.4

	
	目标3：提高学生的专业英语水平，服务石油工业国际化发展的新需求。
	4.1

	
	Learning Outcomes
	Major Objectives

	
	Aim 1: To master the basic theories, methods and principles for gas reservoir development
	1.2,1.3

	
	Aim 2: To be able to solve the problems in gas reservoir development, to be the qualified engineers for gas reservoir development.
	1.4

	
	Aim 3: To improve the English level for petroleum engineering, to serve for the internalization of petroleum industry.
	4.1

	教学内容
Topics
	绪论                                             2学时
天然气的重要性、天然气开发历程、气藏工程、课程目标及研究内容、教材及参考文献。
第1章  天然气的性质
    本章重点：天然气藏类型判断及天然气物性参数获取方法
1.1 天然气的性质参数                             2学时
1.2 天然气状态方程                               1学时
1.3 地层油的性质                                 2学时
1.4 地层水的性质                                 1学时
第二章  流体在多孔介质中的渗流
本章重点：扩散方程的推导及求解方法。
2.1 理想气藏模型                                 1学时
2.2 扩散方程                                     2学时
2.3 叠加原理                                     1学时
2.4 扩散方程求解                                 2学时
第三章  气藏储量计算
本章重点：不同类型气藏容积法和物质平衡法储量计算方程。
3.1 储量                                           1学时
3.2 容积法储量计算                                 2学时
3.3 物质平衡法储量计算                             3学时
第四章  递减曲线分析
本章重点：递减类型及分析方法。
4.1 气井生产动态                                   1学时
4.2 气井递减类型                                   2学时
4.3 典型递减曲线                                   2学时
第5章  气井压力不稳定试井
本章重点：试井曲线特征；典型曲线分析。
5.1 试井简介                                       1学时
5.2 微可压缩流体均质气藏模型                       1学时
5.3 压力恢复试井                                   2学时
5.4 压力降落试井                                   1学时
5.5 典型试井曲线                                   2学时


	
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]INTRODUCTION                                       2 hours 
Chapter 1 PROPERTIES OF NATURAL GAS        
    Keynotes of chapter 1: The determination of the type of gas reservoirs; The methods for the parameters of natural gas correlations.
    1.1 Properties of natural gases                             2hours
1.2 Equation of state of natural gases                        1hour
1.3 Properties of crude oil                                 2hours
1.4 Properties of formation water                           1hour
Chapter 2 FUNDAMENTALS OF FLUID FLOW IN POROUS MEDIUM 
Keynotes of chapter 2: The derivation of the diffusivity equation; The solution to the diffusivity equation.
2.1 Ideal gas reservoir model                              1hour
2.2 Diffusivity equation                                  2hours
2.3 Principle of superposition                              1hour
2.4 Solution to the diffusivity equation                      2hours
Chapter 3 GAS VOLUMES AND MATERIAL-BALANCE CALCULATIONS 
Keynotes of chapter 3: The reserve calculation methods for different type of reservoirs.
3.1 Reserves of a gas reservoir                              1hour
3.2 Volumetric method                                    2hours
3.3 Material-balance method                               3hours
Chapter 4 DECLINE CURVE ANALYSIS FOR GAS WELLS
Keynotes of chapter 4: The types of decline and the methods for analysis.
4.1 Performance of a gas well                                1hour
4.2 Decline types of gas wells                                2hours
4.3 Decline type curves                                     2hours
Chapter 5 PRESSURE-TRANSIENT TEST OF GAS WELLS 
Keynotes of chapter 5: The Characteristics of well test curves; The method for type curve analysis.
5.1 Introduction to well test                                   1hour
5.2 Homogeneous reservoir model for slightly compressible liquid    1hour
5.3 Buildup test for gas wells                                  2hours
5.4 Pressure drawdown test for gas wells                         1hour
5.5 Type curve analysis                                       2hours

	教学进度及要求
Class Schedule & Requirements


	内容
	课内
学时
	教学方式
	课外
学时
	课外环节
	课程目标

	
	0.1
	2
	讲授
	
	
	目标1

	
	1.1
	2
	讲授
	2
	
	目标1

	
	1.2
	1
	讲授
	
	作业
	目标1

	
	1.3
	2
	讲授
	2
	
	目标1、2

	
	1.4
	1
	讲授
	
	作业
	目标1、2

	
	2.1
	1
	讲授
	
	
	目标1

	
	2.2
	2
	讲授
	
	
	目标1

	
	2.3
	1
	讲授
	
	
	目标1、2

	
	2.4
	2
	讲授
	
	作业
	目标1、2

	
	3.1
	1
	讲授
	
	
	目标1

	
	3.2
	2
	讲授
	
	
	目标1

	
	3.3
	3
	讲授
	
	作业
	目标1

	
	4.1
	1
	讲授
	
	
	目标1、2

	
	4.2
	2
	讲授
	
	
	目标2、3

	
	4.3
	2
	讲授
	
	作业
	目标2、3

	
	5.1
	1
	讲授
	
	
	目标1、2

	
	5.2
	1
	讲授
	
	
	目标1、2

	
	5.3
	2
	讲授
	
	
	目标2、3

	
	5.4
	1
	讲授
	
	
	目标2、3

	
	5.5
	2
	讲授
	
	作业
	目标1、2

	
	
	
	
	
	
	

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	0.1
	2
	Teaching
	
	
	Aim 1

	
	1.1
	2
	Teaching
	2
	
	Aim 1

	
	1.2
	1
	Teaching
	
	Homework
	Aim 1

	
	1.3
	2
	Teaching
	2
	
	Aim 1、2

	
	1.4
	1
	Teaching
	
	Homework
	Aim 1、2

	
	2.1
	1
	Teaching
	
	
	Aim 1

	
	2.2
	2
	Teaching
	
	
	Aim 1

	
	2.3
	1
	Teaching
	
	
	Aim 1、2

	
	2.4
	2
	Teaching
	
	Homework
	Aim 1、2

	
	3.1
	1
	Teaching
	
	
	Aim 1

	
	3.2
	2
	Teaching
	
	
	Aim 1

	
	3.3
	3
	Teaching
	
	Homework
	Aim 1

	
	4.1
	1
	Teaching
	
	
	Aim 1、2

	
	4.2
	2
	Teaching
	
	
	Aim 2、3

	
	4.3
	2
	Teaching
	
	Homework
	Aim 2、3

	
	5.1
	1
	Teaching
	
	
	Aim 1、2

	
	5.2
	1
	Teaching
	
	
	Aim 1、2

	
	5.3
	2
	Teaching
	
	
	Aim 2、3

	
	5.4
	1
	Teaching
	
	
	Aim 2、3

	
	5.5
	2
	Teaching
	
	Homework
	Aim 1、2

	
	
	
	
	
	
	

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时表现
	10%

	
	环节2作业
	20%

	
	环节3 期末考试
	70%

	
	Evaluation
	Percentage

	
	Evaluation 1：Attendance and Performance
	10%

	
	Evaluation 2：Homework
	20%

	
	Evaluation 3：Final Exam
	70%

	教材及参考资料
Textbooks & Other Materials
	1．孙仁远，等. Gas Reservoir Engineering，2009；
2．John Lee and Robert A．Gas Reservoir Engineering，Wattenlarger，1996；
3. 钟孚勋. 气藏工程，北京：石油工业出版社，2001；
4. 李士伦，等. 气田开发方案设计，北京：石油工业出版社，2006；
5．王鸣华. 气藏原理，北京：石油工业出版社，1997；
    6．冈秦麟. 气藏开发应用基础技术方法，北京：石油工业出版社，1997。

	
	Textbook:
SUN Ren-yuan, ZHANG Zhi-ying, LI Ai-fen. Gas Reservoir Engineering, 2009.
References:
1.John Lee and Robert A. Gas Reservoir Engineering, Wattenlarger, 1996;
[bookmark: _GoBack]2.Zhong Fu-xun. Gas Reservoir Engineering (in Chinese). Beijing: Press of Petroleum Industry, 2001;
3.Li Shi-lun, et al. Design of Gas Field Development Plan (in Chinese). Beijing: Press of Petroleum Industry, 2006;
4.Wang Ming-hua. Gas Reservoir Engineering (in Chinese). Beijing: Press of Petroleum Industry, 1997;
5.Gang Qin-lin. Basic Applied Technology in Gas Reservoir Development (in Chinese). Beijing: Press of Petroleum Industry, 1997.

	其它
More
	无

	备注
Notes
	无

	大纲执笔人
Author
	气藏工程课程组
	审核人(系/教研室主任)
Approved by
	谷建伟





