《完井工程》教学大纲
Syllabus of Well Completion Engineering
	课程基本信息
Course Information

	课程名称
Course Name
	完井工程

	
	[bookmark: _GoBack]Well completion engineering

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

	负责人
Leader
	刘瑞文
	课程团队
Team Members
	管志川、步玉环、刘瑞文等

	课程编码
Course Code
	02137
	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
	石油工程、海洋油气工程
Petroleum Engineering, Offshore Oil and Gas Engineering

	授课语言
Language of Instruction
	中文 

	先修课程
Prerequisite
	钻井工程、采油工程、油藏工程

	课程简介
Course Description
	本课程为石油工程专业的限选课，是对专业必修课程内容的补充和拓展。通过本课程的学习使学生掌握油气井常用的完井方法，解决生产过程所遇到完井设计、施工和井下作业等技术问题，为从事相关领域的研究或现场完井方面的实际应用奠定一定的基础。
课程主要内容包括:
(1) 完井井底结构类型，目前常用的完井方法，完井方式的选择。
(2)分支井与膨胀管技术 
(3)常用射孔工艺及工具
(4)地层测试的基本原理，常用的测试工具类型及测试程序 
(5)固井施工的基本流程，固井设备与工具，分级固井与尾管固井
(6)套管损坏的原因及预防措施，套损井的套管修复方法

	
	Well completion engineering is the distributional electives course for specialist of petroleum engineering. The course supplemented and expanded the knowledges of required professional courses. Through the course study, students can understand the well completion methods,  improve the skill of well completion in well site and  lay a foundation the research and application in well completion areas.
Main contents included:
(1) Well completion bottom hole types and methods of normally used.
(2) Techniques of multilateral well and expanded pipe
(3) Perforating technology and tools
(4) Formation test
(5) Well cementing
(6) Casing damaged well and repaired methods



	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：了解常用的完井井底结构类型及完井方法，根据储层特行进行完井方法的优选。
	2.1，2.2，2.3

	
	目标2：通过本课程学习，掌握常用的射孔工艺，地层测试的常用的测试工具类型及测试程序
	4.1，4.2，5.1，5.2，5.3

	
	目标3：通过本课程的学习提高学生解决生产过程所遇到完井设计、施工和井下作业等技术问题能力，为从事相关领域的研究或现场应用奠定一定的基础。
	1.5, 2.1，2.2，2.3
4.2，5.1，5.2，5.3

	
	Learning Outcomes
	Major Objectives

	
	1. Understanding well completion bottom hole types and well completion methods of normally used. Well completion method selection according to oil bed properties.
	2.1，2.2，2.3

	
	2. Through the course study, Students should master the perforating tools and technology, formation test tools and well test procedures.
	4.1，4.2，5.1，5.2，5.3

	
	3. Increasing abilities of students in well completion design, workover service. To provide the fundamental knowledge for study and application in the well completion area.
	1.5, 2.1，2.2，2.3
4.2，5.1，5.2，5.3

	教学内容
Topics
	第1章 完井工程基础   
本章重点难点：油气藏的类型；油气藏的分类和物性参数；完井设计的主要内容
完井要考虑的主要因素。
1.1 完井工程的主要内容
1.2 油藏类型及储层流体特性                                          
1.3油气储藏的岩石类型及物性参数  
1.4 油气层敏感性分析
1.5 完井所需资料收集与完井设计                                      

第2章 完井方法   
本章重点难点：完井井底结构类型；直井与水平井常用的完井方法；
常规完井方式的缺陷近改进措施；完井方式的选择方法。
2.1 常见的完井井底结构及特点                                      
2.2 直井完井方式                         
射孔完井、裸眼完井、衬管完井、砾石充填完井等完井方法的工艺过程、适用
地层及特点；
2.3 水平井完井方式                                         
(1) 水平井的特点，水平井完井主要考虑的因素和完井的基本原则；
(2) 水平井裸眼完井；
(3) 水平井独立衬管完井和衬管顶部注水泥完井；
(4) 水平井管外封隔器完井；
(5) 水平井砾石充填完井;
(6) 特种防砂衬管完井。
(7) 水平井常规完井方式的不足及改进措施
2.4 完井方式的选择  

第3章 分支井与膨胀管技术  
本章重点难点：分支井的发展及应用现状；分支井的关键技术；井下分支方法。
膨胀工具及工艺，膨胀管技术的应用。 
3.1 分支井的概念及分支井的TAML分级                                   
3.2 分支井的关键技术及井下分支方法                                     
3.3 膨胀管技术的发展及应用现状，膨胀管的类型及膨胀方法                  
3.4 智能完井的概念  
  
第4章 射孔      
本章重点难点：常用射孔工艺及方法；新型射孔技术；射孔参数。
4.1 射孔枪与射孔弹的类型及特点 
4.2 射孔工艺—电缆传输射孔、过油管电缆传输射孔、油管传输射孔    
4.3 新型射孔技术—复合射孔工艺、超正压射孔与定向射孔等 
4.4 射孔产生的污染及对套管和水泥环的影响                              
4.5 射孔参数  

第5章 地层测试  (4学时)
本章重点难点：地层测试的基本原理；常用的测试工具类型及测试程序。
5.1 地层测试的原理及分类 
5.2 常用的测试工具类型及特点                                               
5.3 MFE 测试工具的组成及测试程序 
5.4 APR测试工具的组成及测试程序     
5.5 海洋深水测试及管柱组成 

第6章 固井       
本章重点难点：固井施工的基本流程；水泥浆体系；提高固井质量的措施；固井设备与工具；分级固井与尾管固井。
6.1固井的特点与基本流程                                             
6.2 固井浆体组成                                                    
6.3 常用固井设备与工具                                              
6.4 特殊水泥浆体系                                                   
6.5分级固井与尾管固井工具与方法                                    
6.6 复杂环境条件下的固井工艺和技术措施  
                           
第7章 套管的损坏与修复 
本章重点难点：套管损坏的原因及预防措施；套损井的套管修复方法。
7.1 套管损坏的原因及预防措施                                  
7.2 套管损坏的类型及损坏部位检测方法                              
7.3 套损井的修复方法 
7.4. 套管的开窗侧钻工艺技术                          

	
	Chapter 1 Basis of well completion engineering  
Key points：Types of oil reservoir；Physical property parameter；
Main contents of well completion design
1.1 Main contents of well completion engineering 
1.2 Reservoir types and fluid properties                                          
1.3 Rock types and physical property parameters of reservoir  
1.4 Sensitive analysis of oil bed
1.5 Well completion design and materials used                                      

Chapter 2 Well completion methods
Key points： Bottom hole structure types of well completion 
           Well completion methods in vertical and horizontal well
           Defaults of normal used completion method and improving measures
           Selection of well completion methods
 
2.1 Well completion bottom hole structures
2.2 Vertical well completion
  Perforating well completion; Open hole well completion; Linear well completion; 
  Gravel packing well completion.
2.3 Horizontal well completion
  (1) Features and main factors to be considered in horizontal well completion;
(2) Open hole well completion
(3) Liner well completion and linear top cementing well completion
(4) Perforating well completion 
(5) External packer well completion
(6) Special sand control linear well completion
(7) Defaults of normal horizontal well completion and improvements  
2.4 Selection of well completion method

Chapter 3 Multilateral well and expanding tube technology
Key points： Key techniques of multilateral well;
 Methods of hole branching;
           Tools and technology of tube expanding;
           Application of expanding tube (Casing and Linear expanding) 
3.1 Concept of multilateral well and TAML grading                                    
3.2 Key techniques and hole branching methods of multilateral well
3.3 Types of expanding tube and method to expand tube and its application
3.4 Intelligent well completion  
 
Chapter 4  Perforating
Key points： Perforating technology ; 
New perforating technics;
 Parameters of perforating;
4.1 Types of perforating guns and charges
4.2 Perforating technology—WCP, TTP, TCP  
4.3 New perforating technics—Perforating and formation fracturing, Extreme overbalanced perforating, Oriented perforating
4.4 Perforating pollutions                              
4.5 Parameters of perforating  

Chapter 5 Formation test
Key points： Principle of formation test;
Types of formation test tools;
String structure and procedures of formation test;
5.1 Principle of formation test 
5.2 Types of formation test tools                                             
5.3 MFE test tools and testing procedures; 
5.4 APR test tools and testing procedures;     
5.5 Deep sea well test 

Chapter 6 Well cement
Key points： Flow chart of well cementing;  Slurry system;    
Measures to improve cementing quality； 
Equipment and tools used in well cement；
Stage Cementing and liner Cementing。
6.1 Flow chart of well cementing                                             
6.2 Slurry system                                                    
6.3 Equipment and tools used in well cement                                              
6.4 Especial slurry system                                                  
6.5 Stage Cementing and liner Cementing                                   
6.6 Well cementing in complicated conditions

Chapter 7  Casing failure and repair
Key points： Reasons of casing failure and preventing measures;
           Types of Casing failure and test;
           Repairing methods of casing failure well 
7.1 Reasons of casing failure and preventing measures                                 
7.2 Types of Casing failure and position test                              
7.3 Repairing methods of casing failure well 
7.4. Methods of sidetracking   

	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

	
	第1章
	2
	讲授 
	1
	作业1
	目标1

	
	第2章
	8
	讲授，实例，讨论
	2
	作业2
	目标2

	
	第3章
	3
	讲授，视频资料
	1
	作业3
	目标3

	
	第4章
	5
	讲授，实例
	2
	作业4
	目标4

	
	第5章
	4
	讲授
	2
	作业5
	目标5

	
	第6章
	4
	讲授，动画
	2
	作业6
	目标6

	
	第7章
	6
	讲授，实例，讨论
	2
	作业7
	目标7

	
	
	
	
	
	
	

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	Chapter 1
	2
	Teaching 
	1
	 Homework1  
	Outcome 1

	
	Chapter 2
	8
	Teaching，Animation，Discussion
	2
	 Homework2
	Outcome 2

	
	Chapter 3
	3
	Teaching ，Video
	1
	Homework3
	Outcome 3

	
	Chapter 4
	5
	Teaching，Animation
	2
	Homework4
	Outcome 4

	
	Chapter 5
	4
	Teaching，Discussion
	2
	Homework5
	Outcome 5

	
	Chapter 6
	4
	Teaching，Animation
	2
	Homework6
	Outcome 6

	
	Chapter 7
	6
	Teaching，Discussion
	2
	Homework7
	Outcome 7

	考核方式
Grading
	评价环节
	比例

	
	环节1：上课情况
	15%

	
	环节2：作业
	15%

	
	环节3：考试
	70%

	
	Evaluation
	Percentage

	
	Evaluation 1：Lessen
	15%

	
	Evaluation 2：Homework
	15%

	
	Evaluation 3：Test
	70%

	教材及参考资料
Textbooks & Other Materials
	1．《现代完井技术》，刘瑞文，石油工业出版社，2010 
2．《现代完井工程 (第三版)》，万仁溥，石油工业出版社，2008
3．《实用完井工程》，李可向，石油工业出版社，2002 
4．《海上油气田完井手册》，张钧，余克让等，石油工业出版社，1998
5．《石油作业工艺技术》，文浩，杨存旺，石油化工出版社，2007

	
	1. Liu Ruiwen, Modern well completion technics, Petroleum industry press, 2010.
2. Wan Boren, Modern well completion Engineering, Petroleum industry press, 2008.
3. Li Kexiang, Practical well completion Engineering, Petroleum industry press, 2002.
4. Zhang Jun, Yu kerang, Handbook of well completion on sea, Petroleum industry press, 1998.
5. Wenhao, Yang Cunwang, Petroleum operation technics. petroleum chemistry press,2007.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	刘瑞文
	审核人(系/教研室主任)
Approved by
	步玉环


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。


