《油气层保护技术》教学大纲
Syllabus of Protection of Petroleum Formation
	课程基本信息
Course Information

	课程名称
Course Name
	油气层保护技术

	
	Protection of Petroleum Formation

	开课院部
School
	Petroleum Engineering
	院部代码
School Code
	02

	负责人
Leader
	黄维安
Weian Huang
	课程团队
Team Members
	黄维安，王富华，江琳，曹杰，刘敬平
Weian Huang, Fuhua Wang, Lin Jiang, Jie Cao, Jingping Liu

	课程编码
Course Code
	0230499
	学分
Credits
	2.5

	课内学时
Course Hours
	40
	理论学时
Lecture Hours
	40
	实验学时
Experiment Hours
	

	
	
	上机学时
Programming Hours
	
	实践学时
Practice Hours
	

	课外学时
Home Hours
	40

	适用专业
Audience
	石油工程（留学生）
Petroleum Engineering (Foreign Student)

	授课语言
Language of Instruction
	英文
English

	先修课程
Prerequisite
	大学化学、有机化学、应用物理化学、油田化学，地质学基础，钻井工程、采油工程

	
	Inorganic chemistry; Organic chemistry; Applied Physical chemistry; Oilfield chemistry; geology; Drilling engineering; Oil production engineering

	课程简介
Course Description
	本课程是一门专业限选课程。通过本课程的学习，使学生能够系统掌握保护油气层技术的基本理论、基本方法和国内外的最新发展动态，提高在技术领域内的实际工作技能，树立工程经济观念，为将来从事保护油气层的现场技术工作或教学科研工作打下基础。主要内容包括：油气层损害机理，油气层损害的评价实验，钻井过程中的保护油气层技术，完井过程中的保护油气层技术，采油与注水过程中的保护油气层技术，井下作业过程中的保护油气层技术、油气层损害的矿场评价技术等。

	
	This is an elective course. By learning the course, students can systematically grasp the basic theory, basic methods and the latest developments at home and abroad about the reservoir protection technology, improve their practical working skills in this  technology field, and build up the engineering economic concept to lay a foundation for the future field technical work or teaching and research work in the reservoir protection. The course mainly includes damage mechanism of oil and gas formation, assessment experiment of the formation damage, reservoir protection technology in the process of drilling, well completion, oil production, water injection and downhole operation, and field assessment technology of the formation damage, etc.



	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：掌握石油工程实践所需要的化学知识，包括基本概念和方法
	1.2

	
	目标2：掌握油气钻井工程、采油工程、油藏工程、油田化学等发展现状及前沿动态
	2.1

	
	目标3：能够在设计环节中考虑社会、健康、安全、法律、文化以及环境等因素，体现环保和创新意识
	3.3

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1：To master the chemical knowledge required for petroleum engineering practice, including basic concepts and methods.
	1.2

	
	Outcome 2：Master the status quo and frontier dynamics of oil and gas drilling engineering, oil extraction engineering, reservoir engineering, oilfield chemistry.
	2.1

	
	Outcome 3：Be able to consider social, health, safety, legal, cultural and environmental factors in the design process, reflecting environmental and innovative awareness.
	3.3

	教学内容
Topics
	第一章  绪论
本章重点及难点：保护油气层技术的研究思路。
1.1 保护油气层的重要性
1.2 保护油气层研究的思路
1.3 保护油气层技术发展概况
第二章  油气层损害机理
本章重点及难点：外来流体与岩石及地层流体不配伍造成的损害和岩石毛细管阻力造成的油气层损害。
2.1 固相颗粒堵塞造成的油气层损害
2.2 外来流体与油气层岩石不配伍所造成的损害
2.3 外来流体与油气层流体不配伍所造成的损害
2.4 岩石毛细管阻力造成的油气层损害
2.5 应力敏感性损害
第三章  油气层损害的评价实验
本章重点及难点：岩心流动实验
3.1 评价实验的目的、程序及方法
3.2 岩心分析实验
3.3 岩心流动实验
3.4 辅助实验
第四章  钻井过程中的保护油气层技术
本章重点及难点：保护油气层的钻井液技术
4.1 钻井过程中油气层损害原因及影响因素
4.2 保护油气层的钻井液技术
4.3 保护油气层的钻井工艺技术
4.4 保护油气层的固井技术
第五章 完井过程中的保护油气层技术
本章重点及难点：完井方式的选择及相应的油气层保护技术
5.1 完井方式的选择
5.2 裸眼完井的保护油气层技术
5.3 射孔完井的保护油气层技术
5.4 防砂完井的保护油气层技术
5.5 试油过程中的保护油气层技术
第六章  油气田开发过程中的保护油气层技术
本章重点及难点：采油与注水过程中油气层损害的特点及采油过程中的保护油气层技术；酸化及压裂作业中的保护油层技术。
6.1 采油与注水过程中油气层损害的特点
6.2 采油过程中的保护油气层技术
6.3 注水过程中的保护油层技术
6.4 酸化作业中的保护油层技术
6.5 压裂作业中的保护油气层技术
6.6 修井作业中保护油气层技术
6.7 提高采收率作业过程中的保护油气层技术
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]第七章  油气层损害的矿场评价技术
本章重点及难点：油气层损害现场评价的重要性及各种矿场评价的原理及方法
7.1 油气层损害矿场评价的重要性
7.2 油气层损害的试井评价
7.3 油气层损害的测井评价
7.4 油气层损害的生产动态评价
第八章  油气层保护技术发展趋势
本章重点及难点：储层损害室内测试方法及标准新进展，储层保护新技术。
8.1 储层损害室内测试方法及标准新进展
8.2 复杂储层保护技术
[bookmark: _GoBack]8.3 复杂结构井钻井中储层保护技术
8.4 储层保护新技术

	
	Chapter 1 Introduction
This chapter focuses on research design of hydrocarbon reservoir protection.
1.1 Importance of protecting oil and gas formation
1.2 Ideas for protecting oil and gas formation
1.3 Technical development of reservoir protection 
Chapter 2 Damage mechanism of oil and gas zone
The emphasis and difficulty of this chapter are the damage caused by the incompatibility of foreign fluid with rock and formation fluid, and the damage of oil and gas reservoirs caused by rock capillary resistance.
2.1 Reservoir damage caused by blockage of solid particles 
2.2 Damage caused by incompatibility between foreign fluids and oil and gas bearing rocks 
2.3 Damage caused by incompatibility between foreign fluids and oil and gas reservoirs fluid
2.4 Reservoir damage caused by rock capillary resistance
2.5 Stress sensitive damage
Chapter 3 Evaluation experiment of oil and gas damage
The key and difficult part of this chapter is core flow experiment.
3.1 Objective, procedure and method of evaluating experiment 
3.2 Core analysis experiment 
3.3 Core flow test
3.4 Auxiliary experiment
Chapter 4 Technology of protecting oil and gas reservoir during drilling
The key and difficult points of this chapter are drilling fluid technology to protect oil and gas reservoir.
4.1 Causes and influence factors of gas reservoir damage during drilling
4.2 Drilling fluid technology to protect oil and gas zone
4.3 Drilling technology for protecting oil and gas zone
4.4 Cementing technology for protecting oil and gas zone
Chapter 5 Technology of protecting oil and gas formation during completion
The key and difficult points of this chapter are the selection of completion methods and the corresponding reservoir protection technologies.
5.1 Selection of completion methods
5.2 Reservoir protection technique for open hole completion
5.3 Reservoir protection technology for perforation completion
5.4 Reservoir protection technology for sand control completion
5.5 Technology of protecting oil and gas formation in oil production test
Chapter 6 Oil and gas reservoir protection technology during production
The emphases and difficulties of this chapter are the characteristics of oil gas damage during oil production and water injection and the technology of protecting oil and gas reservoirs during oil production, the technology of reservoir protection in acidizing and fracturing operation.
6.1 Characteristics of oil and gas damage during oil production and water injection
6.2 Reservoir protection technology during oil production
6.3 Reservoir protection technology in water injection process
6.4 Reservoir protection technology in acidizing operation
6.5 Reservoir protection technology in fracturing operation
6.6Technology of protecting oil and gas reservoir in workover operation
6.7 Reservoir protection technology in enhanced oil recovery
Chapter 7 Field evaluation technique of oil and gas reservoir damage
The emphases and difficulties of this chapter are the importance of in-situ evaluation of oil and gas reservoir damage and the principles and methods of various field evaluations.
7.1 Importance of field evaluation of oil and gas reservoir damage
7.2 Well test evaluation of oil and gas reservoir damage
7.3 Logging evaluation of oil and gas reservoir damage
7.4 Production dynamic assessment of oil and gas reservoir damage
Chapter 8 Development trend of reservoir protection technology
The emphasis and difficulty of this chapter are the new progress of laboratory test methods and standards for reservoir damage and new reservoir protection technologies.
8.1 New advances in laboratory test methods and standards for reservoir damage
8.2 Complex reservoir protection technology
8.3 Reservoir protection technology of complex structure wells
8.4 New technology for reservoir protection

	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
1.2
1.3
	2
	讲授
	2
	自学
	目标1
目标2

	
	2.1
	2
	讲授
	2
	自学
	目标1

	
	2.2
	2
	讲授
	2
	自学
	目标1

	
	2.3
	2
	讲授
	2
	自学
	目标1

	
	2.4-2.5
	2
	讲授
	2
	自学
	目标1

	
	3.1
	2
	讲授
	2
	作业
	目标1

	
	3.2
	2
	讲授
	2
	作业
	目标1
目标2

	
	3.2
	2
	讲授
	2
	自学
	目标1

	
	3.3
	2
	讲授
	2
	自学
	目标1
目标2

	
	3.3-3.4
	2
	讲授
	2
	自学
	目标1
目标2

	
	4.1
	2
	讲授
	2
	作业
	目标1

	
	4.2
	2
	讲授
	2
	自学
	目标1
目标2
目标3

	
	4.3-4.4
	2
	讲授
	2
	自学
	目标1
目标2
目标3

	
	5.1-5.2
	2
	讲授
	2
	自学
	目标1
目标2
目标3

	
	5.3-5.5
	2
	讲授
	2
	自学
	目标1
目标2
目标3

	
	6.1-6.2
	2
	讲授
	2
	作业
	目标1
目标2
目标3

	
	6.3-6.4
	2
	讲授
	2
	作业
	目标1
目标2

	
	6.5-6.7
	2
	讲授
	2
	自学
	目标1
目标2
目标3

	
	7.1-7.4
	2
	讲授
	2
	自学
	目标1
目标2

	
	8.1-8.4
	2
	讲授
	2
	自学
	目标1
目标2
目标3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
1.2
1.3
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2

	
	2.1
	2
	Teaching
	2
	Reading
	Outcome 1

	
	2.2
	2
	Teaching
	2
	Reading
	Outcome 1

	
	2.3
	2
	Teaching
	2
	Reading
	Outcome 1

	
	2.4-2.5
	2
	Teaching
	2
	Reading
	Outcome 1

	
	3.1
	2
	Teaching
	2
	Homework
	Outcome 1

	
	3.2
	2
	Teaching
	2
	Homework
	Outcome 1
Outcome 2

	
	3.2
	2
	Teaching
	2
	Reading
	Outcome 1

	
	3.3
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2

	
	3.3-3.4
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2

	
	4.1
	2
	Teaching
	2
	Homework
	Outcome 1

	
	4.2
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2
Outcome 3

	
	4.3-4.4
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2
Outcome 3

	
	5.1-5.2
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2
Outcome 3

	
	5.3-5.5
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2
Outcome 3

	
	6.1-6.2
	2
	Teaching
	2
	Homework
	Outcome 1
Outcome 2
Outcome 3

	
	6.3-6.4
	2
	Teaching
	2
	Homework
	Outcome 1
Outcome 2

	
	6.5-6.7
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2
Outcome 3

	
	7.1-7.4
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2

	
	8.1-8.4
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2
Outcome 3

	考核方式
Grading
	评价环节
	比例

	
	环节1：作业
	25%

	
	环节2：平时表现
	15%

	
	环节3：期末考试
	60%

	
	Evaluation
	Percentage

	
	Evaluation 1: Assignment
	25%

	
	Evaluation 2: Attendance and Performance
	15%

	
	Evaluation 3: Final Exam
	60%

	教材及参考资料
Textbooks & Other Materials
	1.《保护油气层技术》，吕开河，中国石油大学出版社，2010.9，第一版.
2.《保护油气层技术》，徐同台、赵敏、熊友明等，石油工业出版社，2003.3，第二版.
3.《保护储集层技术》，张绍槐、罗平亚等，石油工业出版社，1993.
4.《保护油气层的钻井完井技术》，李克向，石油工业出版社，1993.

	
	1. Lv Kaihe. Protection of Petroleum Formation, China University of Petroleum Press, 2010, the first edition.
2. Xu Tongtai, Zhao Min, Xiong Youming. Protection of Petroleum Formation, Petroleum Industry Press, 2003, the second edition.
3. Zhang Shaohuai, Luo Pingya. Protection of Petroleum Formation, Petroleum Industry Press, 1993.
4. Li Kexiang. Drilling and completion technology for reservoir protection, Petroleum Industry Press, 1993.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	黄维安
Weian Huang
	审核人(系/教研室主任)
Approved by
	吕开河
Kaihe Lv


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。
Note:
1. The table is red for example, green for illustration.
2. Assessment methods include Assignment, Experiment, Attendance and Performance, Midterm Exam, Final Exam, and so on.
3. Department of the code: School of College 01, Institute of Physical Engineering 02, College of Chemical Engineering 03, Institute of Electrical and Mechanical 04, Institute of Control College 05, Institute of Storage 06, College of Economics 07, College of Economics 08, College of Science 09, College of Literature 10, Marx School of Education 11, Physical Education Department 12, Training Center and others 20.
4. If the content of the experiment, the schedule of the project information to be improved.



