《提高采收率原理》教学大纲
Syllabus of Enhanced Oil Recovery
	课程基本信息
Course Information

	课程名称
Course Name
	提高采收率原理

	
	[bookmark: _GoBack]Principles of Enhanced Oil Recovery

	开课院部
Department of the Faculty
	石油工程学院
School of Petroleum Engineering
	院部代码
School Code
	02

	负责人
Leader
	 周洪涛
Zhou Hongtao
	课程团队
Team Members
	贾寒、赵明伟等
Jia Han, Zhao Mingwei and so on

	课程编码
Course Code
	0230399
	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
	0

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

	课外学时
Extracurricular hours
	40

	适用专业
Applicable professional
	留学生石油工程专业
Petroleum Engineering ( International Students)

	授课语言
Language of Instruction
	English

	先修课程
Prerequisite
	大学化学、有机化学、应用物理化学、油田化学、油层物理、渗流力学、地质学基础
College chemistry, organic chemistry, Applied chemistry, Oilfield chemistry, Petro- physics, Seepage mechanics, Geology

	课程简介
Course Description
	本课程为石油工程专业的留学生开设的专业必修课。通过对该课程的学习，使学生掌握提高原油采收率的概念、机理、类型、存在的问题和筛选标准，使学生了解国内外提高原油采收率的发展概况及其发展趋势。

	
	This course is a compulsory course for international students majoring in petroleum engineering. Through the study of the course, students can grasp the concept, mechanism, type, existing problems and screening standards of crude oil recovery, so that students understand the development of crude oil recovery in China and overseas and its development trend.



	课程教学大纲
Course Syllabus

	课程目标
Learning Outcomes
	课程目标 Curriculum objective
	毕业要求指标点
Graduation requirement index point

	
	本课程为石油工程专业的留学生开设的专业必修课。通过对该课程的学习，使学生掌握提高原油采收率的概念、机理、类型、存在的问题和筛选标准，使学生了解国内外提高原油采收率的发展概况及其发展趋势。
This course is a compulsory course for international students majoring in petroleum engineering. Through the study of the course, to enable students to master the concept, improve the oil recovery mechanism, types, existing problems and selection criteria, to enable students to understand the development situation at home and abroad to improve oil recovery and its development trend.
	

	
	目标1：了解影响原油采收率的因素
Objective 1: Understand the factors that affect oil recovery.
	1.4

	
	目标2：了解提高原油采收率的常用方法以及适应条件
Objective 2: To understand the common methods and conditions for improving oil recovery.
	4.1

	
	目标3：了解严重非均质油藏提高原油采收率的方法
Objective 3:Understanding the method of improving crude oil recovery in heterogeneous reservoirs.
	2.1

	
	Learning Outcomes
	Major Objectives

	
	本课程为石油工程专业的留学生开设的专业必修课。通过对该课程的学习，使学生掌握提高原油采收率的概念、机理、类型、存在的问题和筛选标准，使学生了解国内外提高原油采收率的发展概况及其发展趋势。
This course is a compulsory course for international students majoring in petroleum engineering. Through the study of the course, enable students to master the concept of improving the oil recovery mechanism, types of EOR, existing problems and selection criteria of EOR, enable students to understand the development progress of improving oil recovery and its development trend in China and overseas..
	

	
	目标1：了解影响原油采收率的因素
Objective 1: To understand the factors that affect oil recovery
	1.4

	
	目标2：了解提高原油采收率的常用方法以及适应条件
Objective 2: To understand the common methods and conditions for improving oil recovery
	4.1

	
	目标3：了解严重非均质油藏提高原油采收率的方法
Objective 3: To understand the method of improving crude oil recovery in heterogeneous reservoirs
	2.1

	教学内容
Topics
	绪 论 提高原油采收率的现状与发展趋势
第一章 提高原油采收率的基本原理
    1.1 界面张力以及测试方法
   界面、表面张力、界面张力、曲界面两侧的压力差、毛细管现象、表面张力的测定、界面张力的测定
    1.2 流体组分与界面相互作用  
      吸附现象、岩石表面的带电现象
1.3 孔喉结构中的液珠      
     润湿现象、贾敏效应、润湿滞后
    1.4 剩余油分布与水驱油的分散现象
    1.5 毛管数与洗油效率      
1.6 水油流度比与波及系数  
1.7 影响水驱油效率的其他因素 
第二章 调剖堵水
2.1 流度控制
2.2 深部液流转向
2.3 调剖堵水
第三章 化学驱  
3.1 聚合物驱  
3.2 表面活性剂驱  
3.3 碱驱      
3.4 复合驱    
第四章 气驱与混相驱 
4.1 混相驱机理
4.2 非混相气驱提高原油采收率机理
4.3 混相驱油田的筛选标准
4.4 混相驱存在的问题
第五章 热力采油 
    5.1 热力采油定义、分类及其机理
    5.2 适合于热力采油油田的筛选标准
5.3 热力采油存在的问题
第六章  微生物采油
6.1 微生物采油定义、分类及其机理
    6.2 适合于微生物采油油田的筛选标准
6.3 微生物采油存在的问题
第七章 提高原油采收率矿场实例分析 
根据实际进展，介绍典型油田提高采收率矿场实验的方案、实施效果

	
	(To be prepared in chronological order, numbered see as the following example, each chapter to explain the chapter's teaching focus and difficulties, each section to detail the specific teaching content of this section. Specific content should clearly express the scope of knowledge, skills and depth, fully reflect the curriculum knowledge and skills requirements, reflecting the characteristics of the curriculum, and clear the requirements of teaching methods. For the practice of teaching links such as experiments, internships, exercises, seminars, other practical activities, etc., should be described here in all aspects Such as the basic teaching content of the experimental project, teaching requirements, etc.)
Introduction: Current Situation and Development Trend of Increasing Oil Recovery
Chapter 1: Basic Principles for Increasing Oil Recovery
1.1 Interfacial tension and test methods
    Interface, surface tension, interfacial tension, pressure difference on both sides of curved interface, capillary phenomenon, determination of surface tension, determination of interfacial tension
1.2 Fluid components interact with the interface
       Adsorption phenomenon, the phenomenon of the charged surface of the rock
1.3 Pore in pore throat structure
      Wetting phenomenon, Jamin effect, wettability alteration
1.4 Remaining oil distribution and dispersion of water flooding
1.5 Capillary number and wash oil efficiency
1.6 Water oil ratio and sweep efficiency
1.7 Other factors affecting the efficiency of water flooding  
Chapter 2 Profile control and Water shutoff
2.1 Mobility control
2.2 In-depth fluid diversion 
2.3 Profile control and water shutoff
Chapter 3 Chemical flooding
3.1 Polymer flooding
3.2 Surfactant flooding
3.3 Alkali flooding
3.4 Combination drive/flooding
Chapter 4 Gas flooding and Miscible flooding
4.1 Miscible displacement mechanism
4.2 The mechanism of enhancing oil recovery by immiscible gas flooding
4.3 Screening criteria of miscible displacement Oilfield
4.4 Miscible flooding problems
Chapter 5 Thermal oil recovery                                 4 hours
 5.1 Definition, classification and mechanism of thermal recovery
 5.2 Screening criteria for thermal oil recovery field
 5.3 Thermal oil production problems
Chapter 6 Microbiological oil recovery
 6.1 Definition, classification and mechanism of microbiological oil recovery
 6.2 Screening criteria for microbiological oil recovery field
 6.3 Microbiological oil recovery problems
Chapter 7: Case Study of Increasing Crude Oil Recovery
According to the actual progress, introduces the plan and effect to improve the recovery rate, EOR design program, and the implementation of the effect.

	1.7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
	讲授
	1
	复习
	目标1

	
	0
	1
	讲授
	1
	复习
	目标1

	
	1.1
	2
	讲授
	1
	复习
	目标1

	
	1.2
	2
	讲授
	2
	复习
	目标1

	
	1.3
	2
	讲授
	1
	复习
	目标1

	
	1.4
	2
	讲授
	1
	复习
	目标1

	
	1.5
	3
	讲授
	1
	复习
	目标1

	
	1.6
	1
	讲授
	2
	复习
	目标1

	
	1.7
	2
	讲授
	3
	作业
	目标1

	
	2.1
	2
	讲授
	1
	复习
	目标1

	
	2.2
	2
	讲授
	1
	复习
	目标1

	
	2.3
	2
	讲授
	1
	复习
	目标2

	
	2.4
	2
	讲授
	2
	作业
	目标2

	
	3.1
	2
	讲授
	1
	复习
	目标2

	
	3.2
	2
	讲授
	1
	复习
	目标2

	
	3.3
	1
	讲授
	1
	复习
	目标2

	
	3.4
	1
	讲授
	1
	复习
	目标2

	
	3.5
	1
	讲授
	1
	复习
	目标2

	
	3.6
	0.5
	讲授
	3
	作业
	目标2

	
	4.1
	2
	讲授
	1
	复习
	目标2

	
	4.2
	1
	讲授
	1
	复习
	目标2

	
	4.3
	1
	讲授
	2
	作业
	目标2

	
	5.1
	1
	讲授
	1
	复习
	目标2

	
	5.1
	1
	讲授
	1
	复习
	目标2

	
	5.1
	1
	讲授
	1
	复习
	目标2

	
	5.2
	1
	讲授
	2
	作业
	目标2

	
	6.1
	0.5
	讲授
	0.5
	复习
	目标3

	
	6.2
	0.5
	讲授
	0.5
	复习
	目标3

	
	6.3
	1
	讲授
	2
	作业
	目标3

	
	7
	2
	讲授/讨论
	2
	作业
	目标2

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	3.1
	2
	(Teaching / Experiment /Computer/ Discussion)
	
	(Homework / Reading / Project / Other)
	Outcome 1

	
	0
	1
	Teaching
	1
	Reading
	Outcome 1

	
	0
	1
	Teaching 
	1
	Reading
	Outcome 1

	
	1.1
	2
	Teaching 
	1
	Reading
	Outcome 1

	
	1.2
	2
	Teaching 
	2
	Reading
	Outcome 1

	
	1.3
	2
	Teaching 
	1
	Reading
	Outcome 1

	
	1.4
	2
	Teaching 
	1
	Reading
	Outcome 1

	
	1.5
	3
	Teaching 
	1
	Reading
	Outcome 1

	
	1.6
	1
	Teaching 
	2
	Reading
	Outcome 1

	
	1.7
	2
	Teaching 
	3
	Homework
	Outcome 1

	
	2.1
	2
	Teaching 
	1
	Reading
	Outcome 1

	
	2.2
	2
	Teaching 
	1
	Reading
	Outcome 1

	
	2.3
	2
	Teaching 
	1
	Reading
	Outcome 2

	
	2.4
	2
	Teaching 
	2
	Homework
	Outcome 2

	
	3.1
	2
	Teaching 
	1
	Reading
	Outcome 2

	
	3.2
	2
	Teaching 
	1
	Reading
	Outcome 2

	
	3.3
	1
	Teaching 
	1
	Reading
	Outcome 2

	
	3.4
	1
	Teaching 
	1
	Reading
	Outcome 2

	
	3.5
	1
	Teaching 
	1
	Reading
	Outcome 2

	
	3.6
	0.5
	Teaching 
	3
	Homework
	Outcome 2

	
	4.1
	2
	Teaching 
	1
	Reading
	Outcome 2

	
	4.2
	1
	Teaching 
	1
	Reading
	Outcome 2

	
	4.3
	1
	Teaching 
	2
	Homework
	Outcome 2

	
	5.1
	1
	Teaching 
	1
	Reading
	Outcome 2

	
	5.1
	1
	Teaching 
	1
	Reading
	Outcome 2

	
	5.1
	1
	Teaching 
	1
	Reading
	Outcome 2

	
	5.2
	1
	Teaching 
	2
	Homework
	Outcome 2

	
	6.1
	0.5
	Teaching 
	0.5
	Reading
	Outcome 3

	
	6.2
	0.5
	Teaching 
	0.5
	Reading
	Outcome 3

	
	6.3
	1
	Teaching 
	2
	Homework
	Outcome 3

	
	7
	2
	Teaching/Discussion
	2
	Homework
	Outcome 2

	考核方式
Grading
	评价环节
	比例

	
	平时
	30%

	
	期末考试
	70%

	
	Evaluation
	Percentage

	
	Assignment、Attendance and Performance
	30%

	
	Final Examination
	70%

	教材及参考资料
Textbooks & Other Materials
	1. Enhanced Oil Recovery, 待编
2. Enhanced Oil Recovery, Don W. Green, G. Paul Willhite, Society of Petroleum Engineers,1998
3. Modern Chemical Enhanced Oil Recovery, James Sheng,2010
4. 《EOR 原理》，赵福麟，石油大学出版社，2001；
5．《物理化学渗流微观机理》，郭尚平等著，科学出版社，1992。

	
	1．Enhanced Oil Recovery, in preparation
2. Enhanced Oil Recovery, Don W. Green, G. Paul Willhite, Society of Petroleum Engineers,1998
3. Modern Chemical Enhanced Oil Recovery, James Sheng,2010
4. "EOR Principle", Zhao Fulin, Petroleum University Press, 2001;
5．"Micro-mechanism of physical and chemical seepage", Guo Shangping et al., Science Press, 1992.
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More
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Notes
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