《钻井液工艺原理》教学大纲
Syllabus of Principles of Drilling Fluid Techniques
	课程基本信息
Course Information

	课程名称
Course Name
	钻井液工艺原理

	
	Principles of Drilling Fluid Techniques

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

	负责人
Leader
	邱正松
	课程团队
Team Members
	邱正松，黄维安，王富华，孙明波，吕开河

	课程编码
Course Code
	02305
	学分
Credits
	2

	课内学时
Course Hours
	32
	理论学时
Lecture Hours
	28
	实验学时
Experiment Hours
	4

	
	
	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
	大学化学、有机化学、应用物理化学，石油地质、石油工程概论
College Chemistry, Organic Chemistry, Applied physical chemistry, petroleum geology, Introduction of Petroleum Engineering

	课程简介
Course Description
	本课程为石油工程专业的专业选修课。主要内容包括：钻井液基本工艺设计方法，钻井液胶体与界面化学基础，钻井液的基本工艺性能，钻井液体系的基本类型、组成、特点及配制、维护处理原理，防治井下复杂情况的钻井液技术，保护油气层的钻井液技术，废弃钻井液无害化处理技术，钻井液技术新进展等。通过本课程的学习，为学生将来从事现场钻井液技术施工、管理或相关的教学科研工作打下基础。

	
	[bookmark: _GoBack]This course is optional for students majored in petroleum engineering. The contents include the composition, types and function of drilling fluid, clay mineral and its colloid chemistry foundation, rheological property, filtration, lubrication of drilling fluid and relation to drilling, materials and additives in drilling fluid, composition, processing principle and characteristic of water-based drilling fluid, oil-based drilling fluid and gas drilling liquid, solid phase control of drilling fluid, drilling fluid technology for drilling complicated stratum and reservoir protection. The purpose of this course is to establish well foundation for the University student who will work on site drilling fluid technology or interrelated teaching and scientific research.



	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：了解油气钻井工程、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：能够基于科学原理并采用科学方法对石油与天然气开发领域内的复杂工程问题进行研究
	4.2

	
	Learning Outcomes
	Major Objectives

	
	Objective 1: Learning the chemical knowledge for practices in  petroleum engineering, including basic conception and method
	1.2

	
	Objective 2: Understanding the development status and frontier trends of oil and gas well drilling engineering, oil production engineering, reservoir engineering, and oilfield chemistry.
	

	
	Objective 3: using the scientific theory and method to investigate the complex engineering problems in oil and gas development
	

	教学内容
Topics
	第一章  钻井液概论
本章重点难点：钻井液循环流程及其功用、钻井液分类及发展概况。
1.1 钻井液基本工艺设计方法
1.2 钻井液的功用、类型和组成
1.3 钻井液技术的发展概况
第二章  黏土矿物和钻井液胶体化学基础
本章重点难点：黏土胶体化学基础。
2.1 黏土矿物的晶体构造与性质
2.2 黏土胶体化学基础
第三章  钻井液的流变性
本章重点难点：流变参数物理意义及其调整原理和方法、流变性与钻井的关系。
3.1 流体的基本流型及其特点
流变性基本概念、流型、模式、流变参数物理意义及其调整原理和方法。
3.2 钻井液流变参数的测量与调控
流变性测量原理和计算，常用降粘剂、增粘剂及其作用机理。
3.3 钻井液流变性与钻井作业的关系
流变性与钻井的关系，聚合物流变性优选技术。
第四章  钻井液的滤失和润滑性能
本章重点难点：滤失造壁性影响因素分析、滤失造壁性与钻井的关系、钻井液润滑剂及其作用机理。
4.1 钻井液滤失量的影响因素
基本概念，分析滤失造壁性影响因素（其中主讲静滤失基本方程推导，瞬、静、动滤失的区别，动滤失测试及影响因素分析等）。
4.2 钻井液滤失性能的调整与控制
滤失造壁性与钻井的关系，常用降滤失剂及其作用机理。
4.3 钻井液的润滑性
润滑性的影响因，两类典型润滑剂及其作用机理。
第五章  钻井液配浆原材料与处理剂
本章重点难点：无机处理剂作用机理、有机处理剂类型及其作用机理。
5.1 钻井液配浆原材料
5.2 无机处理剂
5.3 有机处理剂
第六章  水基钻井液
本章重点难点：分散钻井液特点、配制原理、受侵及其处理，抑制钻井液的类型及各自基本特点。
6.1 分散钻井液 
6.2 钙处理钻井液
6.3 盐水钻井液
6.4 聚合物钻井液
6.5 正电胶钻井液
6.6 抗高温深井水基钻井液
6.7 KCl/硅酸盐聚合物钻井液
第七章  油基钻井液
本章重点难点：油基钻井液基本组成、特点和类型，活度平衡油包水乳化钻井液的配置原理及特点，合成基钻井液的特点及新发展。
7.1 油基钻井液的组成与性能
7.2 活度平衡的油包水乳化钻井液
7.3 低毒油包水乳化钻井液
7.4 合成基钻井液
第八章  气体型钻井流体
本章重点难点：气体型钻井流体类型、特点、适用地层及其缺点。
8.1 纯气体和雾化钻井
8.2 泡沫钻井流体
8.3 充气钻井液
第九章  钻井液固相控制
本章重点难点：钻井液固相控制重要性、基本原理与工艺。
9.1 固控设备概述
9.2 固控工艺与原理
9.3 钻井液固相含量的测定与计算
9.4 固相控制的经济分析
第十章  防治井下复杂情况的钻井液技术
本章重点难点：井壁失稳机理与对策，漏失、井喷、卡钻的原因及处理技术。
10.1 井壁失稳的机理与对策
10.2 防漏与堵漏
10.3 井喷的预防与处理
10.4 卡钻的预防与解除
第十一章  保护油气层的钻井液技术
本章重点难点：油气层损害机理、保护油气层的钻井液类型及其应用。
11.1 保护油气层技术概论
11.2 保护油气层的钻井液类型及其应用
第十二章  废弃钻井液无害化处理技术
本章重点难点：废弃钻井液污染特征，固液分离方法、原理工艺，钻井废弃物固化工艺，钻井废弃物资源化利用技术。

	
	Chapter 1 Introduction of drilling fluid
Key and difficult points: the circulation of drilling fluid and its function, the classification and development status of drilling fluid.
1.1 Basic technical design method of drilling fluid
1.2 Function, type and composition of drilling fluid
1.3 The development status of drilling fluid
Chapter 2 Basis of clay mineral and colloid chemistry for drilling fluid
Key and difficult points: colloid chemistry for drilling fluid
2.1 Crystal structure and characteristic of clay mineral
2.2 basis of colloid chemistry for drilling fluid
Chapter 3 Rheological property of drilling fluid
Key and difficult points: the physical meaning of rheological parameters, the mechanism and method for controlling the rheological parameters, and the relationship between rheological property and drilling engineering.
3.1 Basic flow pattern and characteristic of fluid
The basic concept, flow pattern, mode, physical meaning of rheological property, and the mechanism and method for controlling it.
3.2 Measurement and control of rheological parameters of drilling fluid
The measurement principle and calculation, common viscosity reducer, viscosifier, and their function mechanism.
3.3 Relationship between rheological property and drilling engineering.
The relationship between rheological property and drilling engineering, the technology for optimizing the rheology of polymers.
Chapter 4 Filtration property and lubricity of drilling fluid
Key and difficult points: The analysis on the influencing factors of filtration property, The relationship between filtration property and drilling engineering, lubricant and its function mechanism.
4.1 Influencing factors of filtrate of drilling fluid
The basic concept, the analysis on the influencing factors of filtration property (The main content: the derivation of the basic equation derivation of static filtration, the difference between instant filtration, static filtration and dynamic filtration, and the measurement of dynamic filtration and its influencing factors.)
4.2 The adjustment and control of filtration property
The relationship between filtration property and drilling engineering, common filtrate reducers and their function mechanism.
4.3 Lubricity of drilling fluid
The influencing factors of lubricity, the two typical kinds of lubricant and their function mechanism.
Chapter 5 The raw materials and additives for preparing the drilling fluid 
Key and difficult points: the function mechanism of inorganic additives, type and function mechanism of organic additives.
5.1 Raw materials for preparing drilling fluid
5.2 Inorganic additives
5.3 Organic additives
Chapter 6 Water-based drilling fluid
Key and difficult points: The characteristics of dispersed drilling fluid, the preparation principle, mechanism and management for contamination, types and characteristics of inhibitive drilling fluid.
6.1 Dispersed drilling fluid
6.2 Calcium treatment drilling fluid
6.3 Brine drilling fluid
6.4 Polymer drilling fluid
6.5 MMH drilling fluid
6.6 Water-based drilling fluid with high temperature stability for deep wells
6.7 KCl/silicate polymer drilling fluid
Chapter 7 Oil-based drilling fluid
Key and difficult points: The basic composition, characteristic, and type of oil-based drilling fluid, the preparation principle and characteristic of water-in-oil emulsion drilling fluid based on activity equilibrium, the characteristic and development status of synthetic-based drilling fluid.
7.1 Composition and property of oil-based drilling fluid
7.2 Water-in-oil emulsion drilling fluid based on activity equilibrium
7.3 Water-in-oil emulsion drilling fluid with low toxicity
7.4 Synthetic-based drilling fluid
Chapter 8 Gas drilling fluid
Key and difficult points: The type and characteristic of gas drilling fluid, the applicable formation and disadvantage.
8.1 Pure gas drilling and atomization drilling
8.2 Foam drilling fluid
8.3 Aerated drilling fluid
Chapter 9 Solid control for drilling fluid
Key and difficult points: The importance, basic principle and technology for solid control.
9.1 Introduction of solid control equipment
9.2 Technology and principle for solid control
9.3 Measurement and calculation of drilling fluid solid
9.4 Economic analysis on solid control
Chapter10 Drilling fluid technology for preventing downhole complex conditions
Key and difficult points: The mechanism and countermeasure for wellbore instability, the reason and process of lost circulation, blowout and pipe-sticking.
10.1 Mechanism and countermeasure for wellbore instability
10.2 Lost circulation and its management
10.3 Prevention and process of blowout.
10.4 Prevention and process of pipe-sticking.
Chapter 11 Drilling fluid technology for reservoir protection
Key and difficult points: The mechanism of reservoir damage, type and application of drilling fluid for reservoir protection.
11.1 Introduction of reservoir protection
11.2 Type and application of drilling fluid for reservoir protection
Chapter12 Innocent treatment technology of waste drilling fluid
Key and difficult points: Characteristic of pollution caused by waste drilling fluid, mechanism and method for solid-liquid separation, solidification technology for waste drilling fluid, utilization of waste drilling fluid

	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

	
	3.1
3.2
	2
	讲授
	2
	作业
	目标1

	
	3.3
4.1
	2
	讲授
	2
	作业
	目标1

	
	4.2
4.3
	2
	讲授
	2
	作业
	目标1

	
	5.1
5.2
	2
	讲授
	2
	自学
	目标1
目标2

	
	5.3
6.1-6.3
	2
	讲授
	2
	自学
	目标1
目标2

	
	6.4-6.7
7.1-7.2
	2
	讲授
	2
	自学
	目标1
目标2

	
	7.3-7.4
8.1-8.3
	2
	讲授
	2
	自学
	目标1
目标2

	
	9.1-9.4
10.1
	2
	讲授
	2
	作业
	目标1
目标2

	
	10.2
10.3
	2
	讲授
	2
	作业
	目标1
目标2

	
	10.4
11.1
	2
	讲授
	2
	自学
	目标1
目标2

	
	11.2
12
	2
	讲授
	2
	自学
	目标1
目标2

	
	实验1
	4
	实验
	4
	撰写
实验报告
	目标3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
1.2
1.3
	2
	Teaching
	2
	Reading
	Outcome1
Outcome 2

	
	2.1
	2
	Teaching
	2
	Reading
	Outcome 1

	
	2.2
	2
	Teaching
	2
	Reading
	Outcome 1

	
	3.1
3.2
	2
	Teaching
	2
	Homework
	Outcome 1

	
	3.3
4.1
	2
	Teaching
	2
	Homework
	Outcome 1

	
	4.2
4.3
	2
	Teaching
	2
	Homework
	Outcome 1

	
	5.1
5.2
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2

	
	5.3
6.1-6.3
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2

	
	6.4-6.7
7.1-7.2
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2

	
	7.3-7.4
8.1-8.3
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2

	
	9.1-9.4
10.1
	2
	Teaching
	2
	Homework
	Outcome 1
Outcome 2

	
	10.2
10.3
	2
	Teaching
	2
	Homework
	Outcome 1
Outcome 2

	
	10.4
11.1
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2

	
	11.2
12
	2
	Teaching
	2
	Reading
	Outcome 1
Outcome 2

	
	Exp 1
	4
	Experiment
	4
	Experiment Report
	Outcome 3

	考核方式
Grading
	评价环节
	比例

	
	环节1：作业
	15%

	
	环节2：实验
	15%

	
	环节3：平时表现
	10%

	
	环节4：期末考试
	60%

	
	Evaluation
	Percentage

	
	Evaluation 1: Assignment
	15%

	
	Evaluation 2: Experiment
	15%

	
	Evaluation 3: Attendance and Performance
	10%

	
	Evaluation 4: Final Exam
	60%

	教材及参考资料
Textbooks & Other Materials
	1. 鄢捷年，钻井液工艺学，中国石油大学出版社，2012，省部级。
2. 黄汉仁，钻井流体工艺原理，石油工业出版社，2016。
3. 杨坤鹏，泥浆工艺原理，石油工业出版社，1981。

	
	1. Yan Jienian, Drilling fluids technology, China University of Petroleum Press, 2012, provincial level.
2. Huang Hanren, The principles and technology of drilling fluids, Petroleum Industry Press, 2016.
3. Yang Kunpeng, The principles and technology of drilling mud, Petroleum Industry Press, 1981.

	其它
More
	


	备注
Notes
	

	大纲执笔人
Author
	邱正松
	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。
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

	一种加重抑制性钻井液的设计、配制及评价
	油田化学
	02214
	石油工程实验教学中心
	02214003
	4
	4
	专业
	必做
	设计型
	石油工程
	214
	流变仪，滚子炉，润滑性测试仪等
	是

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




Attached List：
	Experimental item information

	Name of experiment item
	Laboratory name
	Laboratory
number
	Laboratory Center Name
	Experimental item number
	Number
of group
	Period
	Categories
	Requirement
	Type
	Professional
	Laboratory room
	Name of instruments
	Available or not

	Design, preparation and evaluation of an weighting inhibitive drilling fluid 
	Oilfield chemistry
	02214
	Petroleum Engineering Experiment Teaching Center
	02214003
	4
	4
	Professional
	Compulsory
	Design
	Petroleum engineering
	B214
	Rheometer, Furnace, Lubrication tester, etc.
	Yes





