《石油工程概论》教学大纲
Syllabus of the Conspectus of Petroleum Engineering
	课程基本信息
Course Information

	课程名称
Course Name
	石油工程概论

	
	The Conspectus of Petroleum Engineering

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

	负责人
Leader
	鲍丙生
Bao Bingsheng
	课程团队
Team Members
	

	课程编码
Course Code
	02011
	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
	0

	适用专业
Audience
	勘查、材料、材控、工业、车辆、自动化、电信、测控、能源、力学、材物、俄语
Resources exploration、Material Science、Material control、Industry、Vehicle engineering、automation、Telecommunications、Measurement and control engineering、Energy、Mechanics、Materials、Russian

	授课语言
Language of Instruction
	中文
Chinese

	先修课程
Prerequisite
	应用数学、物理化学、石油地质学
Applied mathematics、Physical chemistry、Petroleum Geology

	课程简介
Course Description
	    石油工程概论是为非石油工程专业本科生开设的限选课。本课程以石油开发、生产的工艺过程为主线，将油藏工程、钻井工程和采油工程等方面的基本知识有机地结合在一起，较全面、系统地介绍石油开采各工艺过程与环节的基本知识、原理、方法以及相关的工艺技术。通过本课程的学习，使这些专业的学生对整个油田的开发过程有比较全面的了解，为今后从事与石油开发有关的工作打下良好的基础。

	
	The Conspectus of Petroleum Engineering is an elective course for undergraduate in non-petroleum engineering majors. With the process of oil production and development as the main line, this course combine the basic knowledge of reservoir engineering, drilling engineering and production engineering etc. together, introduce the basic knowledge, technology principles and methods of petroleum development process through a comprehensive and systematic way. Through the study of this course, the students of these majors should have a comprehensive understanding of the development process of the whole oil field, and lay a good foundation for the future work related to petroleum development.



	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：掌握石油工程的课程基本内容、石油开采的一般过程和油藏的形成及类型
	

	
	目标2：掌握油藏流体和油藏岩石的物理性质及油田开发设计的基础知识和油藏动态分析的方法
	

	
	目标3：掌握钻井方法及工艺和相关钻井工艺技术，了解固井、完井和试油的相关知识
	

	
	目标4：掌握采油方法、注水工程和油水井增产增注技术及提高采收率原理及方法
	

	
	Learning Outcomes
	Major Objectives

	
	1. Master the basic contents of petroleum engineering and the general process of oil production, as well as the formation and types of petroleum reservoirs.
2. Master the physical properties of reservoir fluids and reservoir rocks, and the basic knowledge of oilfield development and design, and methods for reservoir dynamic analysis.
3. Master drilling methods and processes and related drilling techniques, learn about relevant knowledge of cementing, completion and oil testing.
4. Master the methods of oil production, water injection engineering, oil well stimulation, and the principle and method of enhancing oil recovery
	

	教学内容
Topics
	1绪论
本章重点难点：石油开采历程，油藏类型。
1.1石油工程课程内容简介，石油开采的一般过程，油藏的形成与类型
2油藏流体的物理性质
本章重点难点：石油分类、相态、原油的溶解气油比、压缩因子、体积系数、原油粘度。
2.1油、气的化学组成和分类，油气的相态
2.2油、气、水的高压物性。
3油藏岩石的物理性质
本章重点难点：砂岩的粒度组成、孔隙度、饱和度、渗透率、相渗曲线、润湿性。
3.1油藏岩石的孔隙度、渗透率
3.2流体的饱和度，油藏岩石的润湿性
4油田开发设计基础
本章重点难点：驱动方式、驱动能量、方案的编制、面积注水。
4.1油田开发程序、储量计算、油藏的驱动方式及其开采特征
4.2油田开发层系的划分、油田开发方案的编制方法与调整、砂岩油藏的注水开发
5油藏动态分析方法
本章重点难点：稳定试井、不稳定试井、压降试井、压力恢复试井、产量变化规律、含水变化规律。
5.1试井分析方法、经验方法
5.2物质平衡方法、油藏数值模拟、油田开发调整
6油气钻井方法及工艺
本章重点难点：钻井种类、钻头类型、钻柱组成、钻机组成及作用、钻进基本过程。
6.1钻井方法、钻井类型
6.2钻井设备、钻井工具、基本钻井工艺过程
7钻井工艺技术
本章重点难点：钻井基本要素、井斜、平衡钻井技术、水平井、取心井。
7.1影响钻进的主要因素、钻进参数选择
7.2井斜及控制、洗井与洗井液、特殊钻井工艺
8固井、完井与试油
本章重点难点：井身结构、固井、完井方式、试油工艺、诱导油流。
8.1 固井工艺与井身结构；油气井完成方法
8.2试油工艺；生产测试
9采油方法
本章重点难点：油井自喷生产过程、节点系统分析、气举采油原理、气举井压力变化规律、启动压力、抽油机组成及工作过程、泵的工作原理、管式泵与杆式泵的比较，气体、充不满、漏失影响的示功图、电潜泵的组成及原理、射流泵的采油原理。
9.1油井自喷生产过程；自喷井生产系统分析；自喷井管理
9.2气举采油原理及启动过程
9.3有杆泵抽油装置及泵的工作原理、影响泵效的因素及提高泵效的措施
9.4潜油电泵采油、螺杆泵采油、水力泵采油
10.第十章注水工程
本章重点难点：水质处理措施，注水系统组成、吸水指数、注水指示曲线。
10.1水质处理及注水系统；注水井吸水能力分析
10.2分层注水技术
11油水井增产增注技术
本章重点难点：水力压裂、酸化。
11.1水力压裂技术、酸化工艺技术
11.2高能气体压裂技术、物理法增产增注技术
12提高采收率原理
本章重点难点：驱油效率、波及系数、混相驱、热力采油、聚合物驱。
12.1采收率的定义、影响采收率的因素
12.2提高采收率的基本方法

	
	1 Introduction
Key and difficult points: petroleum production process, reservoir type.
1.1 Brief introduction to petroleum engineering, general process of petroleum production, formation and type of reservoirs.
2 Physical properties of reservoir fluids
Key and difficult points: petroleum classification, phase, dissolved gas oil ratio, compressibility factor, volume coefficient, crude oil viscosity
2.1 The components, classification and phase of oil and gas.
2.2 High pressure physical properties of oil, water and gas.
3 Physical properties of reservoir rocks
Key and difficult points: The grain size composition of sandstones, porosity, permeability, saturation, relative permeability curve, wettability.
3.1 The porosity and permeability of reservoir rocks.
3.2 The fluid saturation and wettability of reservoir rock.
4 Oilfield development design basis
Key and difficult points: drive mode, drive energy, programme preparation, area injection
4.1 Oil field development program, reserves calculation, driving mode and development characteristics of reservoirs
4.2 The division of oilfield development system, the method and adjustment of oilfield development plan and waterflooding development of sandstone reservoir.
5 Reservoir dynamic analysis method
Key and difficult points: Stable well test, unstable well test, pressure drop test, pressure recovery test, production change regulation and water cut change regulation.
5.1 Well test analysis method and empirical method
5.2 Material balance method, reservoir numerical simulation and oilfield development adjustment.
6 Oil and gas drilling method and process
Key and difficult points: drilling type, drilling bit type, drill string composition, drilling rig composition and function, drilling basic process.
6.1 Drilling method, drilling type
6.2 Drilling equipment, drilling tools, basic drilling process
7 Drilling technology
Key and difficult points: drilling basic elements, well deviation, balanced drilling technology, horizontal well, coring wells
7.1 Main factors affecting drilling and selection of drilling parameters.
7.2 Well deviation and control, washing and flushing fluid, special drilling technology
8 Well cementation, well completion and oil testing
Key and difficult points: well structure, well cementing, well completion method, oil testing technology and induced oil flow.
8.1 well cementing technology and well structure, well completion method.
8.2 Oil production process and production testing.
9 production methods
Key and difficult points: Flowing production process, node system analysis, principle of gas lift, gas lift well pressure variation, starting pressure, pumping unit, pump structure and working process of the working principle, the tube pump and the pump rod, oil, gas filling, principle of leakage indicator diagram, the electric submersible pump effect the composition and principle of jet pump.
9.1 Flowing production process; analysis of flowing production system; management of flowing production well.
9.2 Gas lift production principle and starting process.
9.3 The working principle of sucker rod pumping unit and pump, the factors affecting pump efficiency and measures to improve pump efficiency.
9.4 Submersible pump production, screw pump production, hydraulic pump production.
10 Injection engineering
Key and difficult points: Water treatment measures, water injection system composition, water absorption index and water injection indicator curve.
10.1 Water quality treatment and injection system; Analysis of injectivity of injection wells.
10.2 Layered waterflooding technology.
11 Stimulation technology of production wells and injection wells
Key and difficult points: hydraulic fracturing, acidizing
11.1 Hydraulic fracturing technology and acidizing technology.
11.2 High energy gas fracturing technology and physical stimulation production increase injection technology.
12 Mechanisms of EOR
Key and difficult points: displacement efficiency, sweep coefficient, miscible displacement, thermal recovery and polymer flooding.
12.1 The definition of oil recovery and factors effect oil recovery.
12.2 Basic methods to enhance oil recovery.

	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

	
	1.1
	1
	讲授
	
	
	目标1

	
	2.1
	1
	讲授
	
	
	目标1

	
	2.2
	1
	讲授
	
	
	目标1

	
	3.1
	1
	讲授
	
	
	目标1

	
	3.2
	1
	讲授
	
	
	目标1

	
	4.1
	1
	讲授
	
	
	目标2

	
	4.2
	2
	讲授
	
	
	目标2

	
	5.1
	2
	讲授
	
	
	目标2

	
	5.2
	1
	讲授
	
	
	目标2

	
	6.1
	1
	讲授
	
	
	目标3

	
	6.2
	2
	讲授
	
	
	目标3

	
	7.1
	1
	讲授
	
	
	目标3

	
	7.2
	2
	讲授
	
	
	目标3

	
	8.1
	1
	讲授
	
	
	目标3

	
	8.2
	1
	讲授
	
	
	目标3

	
	9.1
	2
	讲授
	
	
	目标4

	
	9.2
	1
	讲授
	
	
	目标4

	
	9.3
	2
	讲授
	
	
	目标4

	
	9.4
	2
	讲授
	
	
	目标4

	
	10.1
	1
	讲授
	
	
	目标4

	
	10.2
	1
	讲授
	
	
	目标4

	
	11.1
	1
	讲授
	
	
	目标4

	
	11.2
	1
	讲授
	
	
	目标4

	
	12.1
	1
	讲授
	
	
	目标4

	
	12.2
	1
	讲授
	
	
	目标4

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
	1
	Teaching
	
	
	

	
	2.1
	1
	Teaching
	
	
	

	
	2.2
	1
	Teaching
	
	
	

	
	3.1
	1
	Teaching
	
	
	

	
	3.2
	1
	Teaching
	
	
	

	
	4.1
	1
	Teaching
	
	
	

	
	4.2
	2
	Teaching
	
	
	

	
	5.1
	2
	Teaching
	
	
	

	
	5.2
	1
	Teaching
	
	
	

	
	6.1
	1
	Teaching
	
	
	

	
	6.2
	2
	Teaching
	
	
	

	
	7.1
	1
	Teaching
	
	
	

	
	7.2
	2
	Teaching
	
	
	

	
	8.1
	1
	Teaching
	
	
	

	
	8.2
	1
	Teaching
	
	
	

	
	9.1
	2
	Teaching
	
	
	

	
	9.2
	1
	Teaching
	
	
	

	
	9.3
	2
	Teaching
	
	
	

	
	9.4
	2
	Teaching
	
	
	

	
	10.1
	1
	Teaching
	
	
	

	
	10.2
	1
	Teaching
	
	
	

	
	11.1
	1
	Teaching
	
	
	

	
	11.2
	1
	Teaching
	
	
	

	
	12.1
	1
	Teaching
	
	
	

	
	12.2
	1
	Teaching
	
	
	

	考核方式
Grading
	评价环节
	比例

	
	平时表现
	30%

	
	期末考试（作业）
	70%

	
	Evaluation
	Percentage

	
	Attendance and Performance
	30%

	
	Final Exam(Assignment)
	70%

	教材及参考资料
Textbooks & Other Materials
	1．《石油工程概论》，王瑞和、李明忠主编，石油大学出版社，2001年；
2．《油藏工程基础》，郎兆新主编，石油工业出版社，1991年；
3.《钻井工艺技术基础》，王瑞和主编，石油大学出版社，1997年；
4.《采油工程原理与设计》，张琪主编，石油大学出版社，2001年；
5.《油藏工程与采油工艺基础》，张琪主编，石油大学印刷厂，1984年。
6.《油气田开发与开采》，张洪亮，石油工业出版社，1997年；
7.《钻井工艺技术基础》，刘希圣，石油工业出版社，1988年；
8.《油气藏增产新技术》，马建国，石油工业出版社，1998年；
9.《EOR原理》，赵福麟，中国石油大学出版社，2006年；
10.《注蒸汽热力采油》，陈月明，中国石油大学出版社，2006年。

	
	1.《General Introduction of Petroleum Engineering
2.《Reservoir engineering foundation》
3.《Fundamentals of drilling technology》
4.《Principles and design of oil production engineering》
5.《Reservoir engineering and production technology basis》
6.《Oil and gas field development and exploitation》
7.《Fundamentals of drilling technology》
8.《New production technology for oil and gas reservoirs》
9.《EOR principle》
10.《Steam injection thermal recovery》

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	鲍丙生
Bao Bingsheng
	审核人(系/教研室主任)
Approved by
	董长银
[bookmark: _GoBack]Dong Changyin


注：
1. 表格中红色为示例，绿色为说明。
2. 考核方式包括作业（Assignment）、实验（Experiment）、平时表现（Attendance and Performance）、期中考试（Midterm Exam）、期末考试（Final Exam）等。
3. 院部代码：地学院01，石工学院02，化工学院03，机电学院04，信控学院05，储建学院06，计通学院07，经管学院08，理学院09，文学院10，马克思主义学院11，体育教学部12，工训中心及其他20。
4. 如有实验内容，须完善对附表中实验项目信息进行完善。
附表：
	实验项目信息

	实验项目名称
	所在实验室名称
	实验室编号
	实验中心名称
	项目编号
	每组人数
	项目学时
	实验类别
	实验要求
	实验类型
	面向专业
	实验室分室
	仪器设备名称
	是否开出

	实验1
	
	（院部代码基础上加3位）
	
	（实验室代码基础上加3位）
	
	
	（基础/专业基础/专业）
	（选做/必做）
	（演示性/验证性/综合性/设计性/创新性）
	
	
	
	（若为否，填写无法开出原因）

	实验2
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




