《油气层保护技术》教学大纲
Oil-gas Reservoir Protection Technology
	课程基本信息
Course Information

	课程名称
Course Name
	油气层保护技术

	
	Oil-gas Reservoir Protection Technology

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

	负责人
Leader
	王富华
	课程团队
Team Members
	王富华，吕开河，黄维安，江琳

	课程编码
Course Code
	02304
	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
	
	实践学时
Practice Hours
	

	课外学时
Home Hours
	32

	适用专业
Audience
	石油工程  Petroleum Engineering

	授课语言
Language of Instruction
	中文 Chinese

	先修课程
Prerequisite
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]大学化学、应用物理化学、油田化学，油层物理、石油地质、石油工程概论
College Chemistry、Applied Physical chemistry、Oilfield Chemistry、Reservoir Physics、Petroleum Geology、Introduction to Oil and Gas Industry 

	课程简介
Course Description
	本课程是石油工程专业的一门专业选修课程。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和基本方法，了解在保护油气层方面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。

	
	This course is a professional elective course for petroleum engineering. Through this course, students can systematically grasp the basic theory and methods of reservoir protection technology, understand the latest developments in the protection of oil and gas reservoir at home and abroad, improve practical skills in the field of technology, and establish engineering economic ideas. In addition, students can lay the foundation for the field technical work or teaching and scientific research of reservoir protection in the future.






	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油气层保护基础知识，包括基本概念和方法
	1.2

	
	目标2：掌握油气钻完井、采油采气工程过程的油气层保护技术发展现状及前沿动态
	2.1

	
	目标3：能够基于科学原理并采用科学方法对石油与天然气勘探开发领域内的复杂油气层保护工程问题进行研究
	4.2

	
	Learning Outcomes
	Major Objectives

	
	Objective 1: to master the basic knowledge needed in formation damage control, including basic concepts and methods
[bookmark: _GoBack]Objective 2: to grasp the current situation and foreground of formation damage control in oil and gas drilling engineering, oil production engineering, reservoir engineering.
Objective 3: to study complex engineering problems in the field of oil and gas development based on scientific principles and   methods
	

	教学内容
Topics
	第一章  绪论
本章重点难点：保护油气层的基本概念、保护油气层技术涉及的技术内容与原则。
1.1 保护油气层的基本概念以及保护油气层的重要性
1.2 保护油气层技术涉及的技术内容与原则
1.3 保护油气层技术的发展趋势
第二章  油气层损害机理
本章重点难点：砂岩油藏损害机理的诊断。
2.1油气层损害类型
2.2不同类型油气藏损害的特点
2.3油气层损害的机理诊断
第三章  岩心分析
本章重点难点：岩心分析技术应用、储层潜在损害因素
3.1 岩心分析概述
3.2 岩心分析技术及应用
3.3 油气层潜在的损害因素
3.4 煤岩及致密岩石分析
第四章  油气层损害的室内评价
本章重点难点：油气层敏感性评价方法及工作液损害评价技术
4.1 概述
4.2油气层敏感性评价
4.3工作液对油气层损害的评价
第五章  钻井及固井保护油气层技术
本章重点难点：钻井过程的损害因素及保护油气层的钻井液技术
5.1 钻井过程中油气层损害因素分析
5.2 保护油气层的钻井完井液技术
5.3保护油气层的钻井工艺液技术
5.4固井作业过程的保护油气层技术
第六章  完井过程中的保护油气层技术
本章重点难点：射孔及防砂完井损害因素及保护技术
6.1 完井方式概述
6.2 射孔完井的保护油气层技术
6.3 防砂完井的保护油气层技术
6.4 特殊完井的保护油气层技术
6.5 试油过程中的保护油气层技术
第七章  油田开发过程中的保护油气层技术
本章重点难点：注水、酸化、压裂过程损害因素分析及相应的保护技术
7.1 概述
7.2 采油采气过程中的保护油气层技术
7.3 注水过程中的保护油气层技术
7.4 酸化作业中的保护油气层技术
7.5 压裂作业中的保护油气层技术
7.6 修井作业中的保护油气层技术
7.7 提高采收率作业过程中的保护油气层技术
第八章  油气层损害的矿场评价技术
本章重点难点：试井评价方法及应用
8.1油气层损害的矿场评价的重要性
8.2 油气层损害的试井评价
8.3 油气层损害的测井评价
8.4 油气层损害的生产动态评价
第九章  国外保护油气层技术新进展
本章重点难点：新技术及新工艺原理及效果评价
9.1 钻井过程中的保护油气层新技术
9.2 完井过程中的保护油气层新技术
9.3 油气田开发生产过程中的保护油气层新技术
9.4 油气层损害机理与解除地层损害的新方法
9.5 油气层损害的评价新技术

	
	Chapter 1 Introduction
Emphasis and difficult points: Basic concepts of reservoir protection; Technical contents and principles of reservoir protection.
1.1 The basic concept and the importance of reservoir protection
1.2 Technical contents and principles involved in reservoir protection
1.3 Development trend of reservoir protection

Chapter 2 Damage mechanism of reservoir
Emphasis and difficult point: Diagnosis of damage mechanism of sandstone reservoir
2.1 Damage types of reservoirs
2.2 Characteristics of different types of reservoir damage
2.3 Mechanism diagnosis of reservoir damage
Chapter 3 Core analysis
Emphasis and difficult point: Application of core analysis technique; Potential damage factors of reservoir.
3.1 Overview of core analysis
3.2 Technology and application of core analysis
3.3 Potential damage factors of oil and gas reservoir
3.4 Analysis of coal and tight rock

Chapter 4 Laboratory evaluation of reservoir damage
Emphasis and difficult point: Reservoir sensitivity evaluation method and work fluid damage evaluation technique
4.1 Outline
4.2 Reservoir sensitivity evaluation
4.3 Evaluation of reservoir damage by working fluid

Chapter 5 Reservoir protection for drilling and cementing
Emphasis and difficult point: Damage factors of drilling process and drilling fluid technology for reservoir protection
5.1 Analysis of reservoir damage factors during drilling
5.2 Completion fluid technology for reservoir protection
5.3 Drilling fluid technology for reservoir protection
5.4 Technology of reservoir protection during cementing operation

Chapter 6 Technology of reservoir protection in completion
Emphasis and difficult point: Damage factors and protection technology of perforation and sand control completion
6.1 Completion methods overview
6.2 Reservoir protection technology for perforation completion
6.3 Reservoir protection technology for sand control completion
6.4 Reservoir protection technology for special completion
6.5 Reservoir protection technology during oil testing process

Chapter 7 Reservoir protection technology in oilfield development process
Emphasis and difficult point: Damage factors analysis and protection techniques during waterflooding , acidizing and fracturing
7.1 Outline
7.2 Reservoir protection technology in oil production and gas production process
7.3 Reservoir protection technology in waterflooding process
7.4 Reservoir protection technology in acidizing operation
7.5 Reservoir protection technology in fracturing operation
7.6 Reservoir protection technology in workover operation
7.7 Reservoir protection technology in EOR process

Chapter 8 Field evaluation technique for reservoir damage
Emphasis and difficult point: Evaluation method and application of well test
8.1 Importance of field evaluation of reservoir damage
8.2 Well test evaluation of reservoir damage
8.3 Logging evaluation of reservoir damage
8.4 Production dynamic evaluation of reservoir damage

Chapter 9 New advances in reservoir protection abroad
Emphasis and difficult point: Principle and effect evaluation of new technology and process
9.1 New reservoir protection technology in drilling process
9.2 New reservoir protection technology in completion process
9.3 New reservoir protection technology in oil and gas field development and production process
9.4 Reservoir damage mechanism and new methods to remove reservoir damage
9.5 New evaluation technique for reservoir damage

	MPHASIS
	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
2.2
	2
	讲授
	2
	自学
	目标1

	
	2.3
2.4
	2
	讲授
	2
	自学
	目标1

	
	3.1
3.2
3.3
	2
	讲授
	2
	自学
	目标1

	
	4.1
	2
	讲授
	2
	自学
	目标1

	
	4.2
	2
	讲授
	2
	自学
	目标1

	
	4.3
	2
	讲授
	2
	自学
	目标1

	
	5.1
5.2
	2
	讲授
	2
	自学
	目标1
目标2

	
	5.3
5.4
	2
	讲授
	2
	作业
	目标1
目标2

	
	6.1-6.3
	2
	讲授
	2
	自学
	目标1
目标2

	
	6.4
6.5
	2
	讲授
	2
	作业
	目标1
目标2

	
	7.1-7.3
	2
	讲授
	2
	自学
	目标1
目标2

	
	7.4
7.5
	2
	讲授
	2
	自学
	目标1
目标2

	
	7.6
7.7
	2
	讲授
	2
	作业
	目标1
目标2

	
	8.1-8.4
	2
	讲授
	2
	自学
	目标1

	
	9.1-9.4
	2
	讲授
	2
	作业
	目标1
目标2

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	考核方式
Grading
	评价环节
	比例

	
	环节1：作业
	20%

	
	环节2：平时表现
	10%

	
	环节3：期末考试
	70%

	
	
	

	
	Evaluation
	Percentage

	
	Evaluation 1: Assignment
	20%

	
	Evaluation 2: Attendance and Performance
	10%

	
	Evaluation 3: Final Exam
	70%

	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；
2．《保护油气层技术》，徐同台 ，石油工业出版社，2016。

	
	1. Author, Title, Press, Year, Level.
2. Author, Title, Press, Year, Level.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	王富华
	审核人(系/教研室主任)
Approved by
	吕开河


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。





