《钻井新技术》教学大纲
Syllabus of Modern Drilling Technology
	课程基本信息
Course Information

	课程名称
Course Name
	钻井新技术

	
	Modern Drilling Technology

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

	负责人
Leader
	张锐  王瑞和  邹德永
Zhang Rui、Wang Ruihe、Zou Deyong
	课程团队
Team Members
	张锐、王瑞和、邹德永、步玉环、张卫东
Zhang Rui、Wang Ruihe、Zou Deyong、Bu Yuhuan、Zhang Weidong

	课程编码
Course Code
	02116
	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
	石工、海油、海工、力学

	授课语言
Language of Instruction
	中文/Chinese

	先修课程
Prerequisite
	钻井工程/ Drilling Engineering

	课程简介
Course Description
	本课程承接《钻井工程理论与技术》专业基础课，内容主要介绍国内外近期发展和应用的先进钻井技术，主要包括现代钻井地质环境描述与评价技术及方法、高效破岩提速工具及技术、钻完井液新技术、特殊结构与工艺井、钻井信息化及井筒完整性技术等。要求学生掌握现代钻井地质评价、高效破岩及提速、钻完井、特殊结构与工艺井、钻井信息化及井筒完整性技术的方法、关键及技术特点，并了解各项技术发展的趋势及有待解决的问题。
钻井新技术是为石油工程专业本科生所开设的选修课。通过本课程的学习，可以使学生了解国内外钻井技术的最新发展状况及发展方向，拓宽学生在该专业领域的技术知识面，启发学生在该专业领域的创新意识。

	
	This course is based on the Drilling engineering theory and technology course content. It mainly introduces the recently developed and applied advanced drilling technologies in domestic and at abroad, including the description and evaluation techniques and methods of modern drilling geology environment, the tools and techniques of high-speed rock butting, well fluid new technology, special structure and technology wells, drilling information and wellbore integrity technology. It requires students to master the methods, key points and technology features in modern drilling geology evaluation, efficient rock cutting and speed, drilling and completion, special structure and technology wells, drilling information and wellbore integrity technology methods, and also to understand the trend of technology development and the problems that need to be solved.
Modern drilling technology is an optional course for undergraduate students majoring in petroleum engineering. Through the study of this course, students can understand the latest development and the trend of drilling technology both in domestic and at abroad, and it can broadens the students’ knowledge in the technical field, and inspire the students’ awareness of innovation in the professional field.



	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：了解掌握与钻井工程相关的地质环境特性和描述评价技术方法（地层三压力剖面、岩石力学特性与工程特性的检测评价）
	1.1, 1.4, 2.1, 3.1, 3.2, 4.1, 5.1 5.2 6.1, 6.2, 7.1, 7.2, 8.2, 11.1, 11.2, 12.1, 12.2 13.3

	
	目标2：了解掌握高效破岩提速钻具、工具及技术（特殊工艺钻头、底部钻具组合、井下增压、自激振荡旋冲、空气锤等）
	1.1, 1.4, 2.1, 3.1, 3.2, 4.1, 5.1 5.2 6.1, 6.2, 7.1, 7.2, 8.2, 11.1, 11.2, 12.1, 12.2 13.3

	
	目标3：了解掌握现代钻完井液关键、特点、体系配方及性能
	1.1, 1.4, 2.1, 3.1, 3.2, 4.1, 5.1 5.2 6.1, 6.2, 7.1, 7.2, 8.2, 11.1, 11.2, 12.1, 12.2 13.3

	
	目标4：了解掌握各特殊结构与工艺井技术的方法原理、技术关键
	1.1, 1.4, 2.1, 3.1, 3.2, 4.1, 5.1 5.2 6.1, 6.2, 7.1, 7.2, 8.2, 11.1, 11.2, 12.1, 12.2 13.3

	
	目标5：了解掌握钻井信息化及井筒完整性技术（井下信息采集传输控制技术、井下复杂情况诊断预测、钻柱套管柱等完整性评价技术及方法原理）
	1.1, 1.4, 2.1, 3.1, 3.2, 4.1, 5.1 5.2 6.1, 6.2, 7.1, 7.2, 8.2, 11.1, 11.2, 12.1, 12.2 13.3

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1: Understand the geological engineering characteristics and description and evaluation methods related to drilling engineering (three-pressure profile, rock mechanics characteristics and engineering characteristics of the assessment and evaluation)
	1.1, 1.4, 2.1, 3.1, 3.2, 4.1, 5.1 5.2 6.1, 6.2, 7.1, 7.2, 8.2, 11.1, 11.2, 12.1, 12.2 13.3

	
	Outcome 2: Master the tools and techniques of high efficiency rock cutting (special drill bit, bottom hole assembly, downhole pressurization, self-excited oscillation impulse, air hammer, etc.)
	1.1, 1.4, 2.1, 3.1, 3.2, 4.1, 5.1 5.2 6.1, 6.2, 7.1, 7.2, 8.2, 11.1, 11.2, 12.1, 12.2 13.3

	
	Outcome 3: Understand the critical points, characteristics, system formulation and performance of modern drilling and completion fluid
	1.1, 1.4, 2.1, 3.1, 3.2, 4.1, 5.1 5.2 6.1, 6.2, 7.1, 7.2, 8.2, 11.1, 11.2, 12.1, 12.2 13.3

	
	Outcome 4: Understand the method, principle and key technology of each special structure and technology well
	1.1, 1.4, 2.1, 3.1, 3.2, 4.1, 5.1 5.2 6.1, 6.2, 7.1, 7.2, 8.2, 11.1, 11.2, 12.1, 12.2 13.3

	
	Outcome 4: Understand the drilling information and wellbore integrity technology (downhole information acquisition and transmission control technology, downhole complex diagnosis and prediction, drill string and casing integrity evaluation techniques, methods, and mechanisms)
	1.1, 1.4, 2.1, 3.1, 3.2, 4.1, 5.1 5.2 6.1, 6.2, 7.1, 7.2, 8.2, 11.1, 11.2, 12.1, 12.2 13.3

	教学内容
Topics
	第一章  现代钻井地质环境描述与评价技术与方法     4学时
本章重点难点：新评价方法技术关键。
1.1 地层三压力剖面（地层、坍塌、破裂等）、岩石力学特性（强度、模量及泊松比等）监测评价新方法；
1.2 岩石工程特性（岩层硬度、塑脆性、可钻性、研磨性等）检测评价新方法。
第二章  高效破岩提速工具及技术                  4学时
本章重点难点：特殊工艺钻头破岩原理、提速工具及技术的原理。
2.1 高效破岩工具的方法原理（特殊工艺钻头）；
2.2 提速工具及技术（底部钻具组合、井下增压、自激振荡旋冲、空气锤等）。
第三章  现代钻完井液技术                         4学时
本章重点难点：各钻完井液体系的关键及配方要求。
3.1 耐温钻完井液关键、特点、体系配方及性能；
3.2 抗盐钻完井液关键、特点、体系配方及性能；
3.3 高密度钻完井液关键、特点、体系配方及性能；
3.4 防塌钻完井液关键、特点、体系配方及性能；
3.5 堵漏钻完井液关键、特点、体系配方及性能。
第四章  特殊结构与工艺井技术                     16学时
本章重点难点：各特殊结构与工艺井技术的方法原理、技术关键。
4.1 小井眼连续管钻井技术（概念、设备、关键、用途等）；
4.2 控压钻井技术（欠平衡、空气、控压技术的概念、设备、关键、用途等）；
4.3 导向钻井及大位移、分支井技术（导向概念、方法原理、系统设备；大位移井、分支井）；
4.4 深井超深井技术（概念、设备、关键、用途、提速途径等）；
4.5 套管钻井技术（概念、设备、关键、用途等）。
第五章  钻井信息化及井筒完整性技术               4学时
5.1 钻井信息化技术（地上、井下信息采集、传输、控制技术）；
5.2 井筒完整性技术（井下复杂情况评价诊断，钻柱套管柱安全评价诊断）。


	
	Chapter 1 Modern drilling geological environment description and evaluation techniques and methods 4 hours
Key points: The key to new evaluation methods.
1.1 new method of monitoring and evaluation of three pressure profiles (formation, collapse, rupture, etc.), rock mechanical properties (strength, modulus and Poisson's ratio)
1.2 new methods of rock engineering characteristics (rock hardness, plastic brittleness, drillability, grindability, etc.) detection.

Chapter 2 High efficiency rock cutting tools and technology 4 hours
Key points: Mechanisms of special technology drill bit rock cutting, speed tool and technology.
2.1 The principle of high efficiency rock cutting tools (special technology drill);
2.2 speed tools and technology (bottom hole assembly, underground pressurization, self-excited oscillation, air hammer, etc.).

Chapter 3 Modern drilling and completion fluid technology 4 hours
Key points: The key and formula requirement of various drilling and completion fluid systems.
3.1 temperature resistant drilling and completion fluid key, characteristics, system formula and performance;
3.2 salt resistant drilling and completion fluid key, characteristics, system formula and performance;
3.3 high density drilling and completion fluid key, characteristics, system formula and performance;
3.4 anti-collapse drilling and completion fluid key, characteristics, system formula and performance;
3.5 plugging drilling and completion fluid key, characteristics, system formula and performance.

Chapter 4 Special Structure and Technology Wells 16 hours
Key points: The mechanisms and critical techniques of special structure and technology wells.
4.1 Small borehole continuous pipe drilling technology (concept, equipment, key, application, etc.);
4.2 Pressure control drilling technology (underbalanced, air, pressure control technology concept, equipment, key, application, etc.);
4.3 guided drilling and large displacement, branch well technology (guiding concept, method principle, system equipment; large displacement well, branch well);
4.4 deep well and ultra-deep well technology (concept, equipment, key, application, speed approach, etc.);
4.5 casing drilling technology (concept, equipment, key, application, etc.).

Chapter 5 Drilling informatization and wellbore integrity technology 4 hours
5.1 drilling information technology (surface and subsurface information collection, transmission and control technology);
5.2 Wellbore integrity technology (underground complex condition diagnosis, drill string and casing safety evaluation and diagnosis).

	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
	2
	讲授
	0
	综合大作业
	目标1

	
	1.2
	2
	讲授
	0
	综合大作业
	目标1

	
	2.1
	2
	讲授
	0
	综合大作业
	目标2

	
	2.2
	2
	讲授
	0
	综合大作业
	目标2

	
	3.1
	0.5
	讲授
	0
	综合大作业
	目标3

	
	3.2
	0.5
	讲授
	0
	综合大作业
	目标3

	
	3.3
	1
	讲授
	0
	综合大作业
	目标3

	
	3.4
	1
	讲授
	0
	综合大作业
	目标3

	
	3.5
	1
	讲授
	0
	综合大作业
	目标3

	
	4.1
	2
	讲授
	0
	综合大作业
	目标4

	
	4.2
	4
	讲授
	0
	综合大作业
	目标4

	
	4.3
	4
	讲授
	0
	综合大作业
	目标4

	
	4.4
	4
	讲授
	0
	综合大作业
	目标4

	
	4.5
	2
	讲授
	0
	综合大作业
	目标4

	
	5.1
	2
	讲授
	0
	综合大作业
	目标5

	
	5.2
	2
	讲授
	0
	综合大作业
	目标5

	
	Topics
	Course Hours
	Teaching Methods
	Home Hours
	Assignment
	Outcomes

	
	1.1
	2
	Lecture
	0
	Comprehensive homework
	Outcome 1

	
	1.2
	2
	Lecture
	0
	Comprehensive homework
	Outcome 1

	
	2.1
	2
	Lecture
	0
	Comprehensive homework
	Outcome 2

	
	2.2
	2
	Lecture
	0
	Comprehensive homework
	Outcome 2

	
	3.1
	0.5
	Lecture
	0
	Comprehensive homework
	Outcome 3

	
	3.2
	0.5
	Lecture
	0
	Comprehensive homework
	Outcome 3

	
	3.3
	1
	Lecture
	0
	Comprehensive homework
	Outcome 3

	
	3.4
	1
	Lecture
	0
	Comprehensive homework
	Outcome 3

	
	3.5
	1
	Lecture
	0
	Comprehensive homework
	Outcome 3

	
	4.1
	2
	Lecture
	0
	Comprehensive homework
	Outcome 4

	
	4.2
	4
	Lecture
	0
	Comprehensive homework
	Outcome 4

	
	4.3
	4
	Lecture
	0
	Comprehensive homework
	Outcome 4

	
	4.4
	4
	Lecture
	0
	Comprehensive homework
	Outcome 4

	
	4.5
	2
	Lecture
	0
	Comprehensive homework
	Outcome 4

	
	5.1
	2
	Lecture
	0
	Comprehensive homework
	Outcome 5

	
	5.2
	2
	Lecture
	0
	Comprehensive homework
	Outcome 5

	考核方式
Grading
	评价环节
	比例

	
	环节1：综合大作业（课程学术报告）
	100%

	
	Evaluation
	Percentage

	
	Evaluation 1: Comprehensive homework (Course academic report)
	100%

	教材及参考资料
Textbooks & Other Materials
	1．《现代钻井技术》，张绍槐，石油工业部科学技术研究所；
2．SPE Drilling（期刊）；
3．Petroleum Engineer（期刊）。

	
	1. Zhang Shaohuai, Modern drilling technology, Institute of science and technology, Ministry of petroleum industry.
2. SPE Drilling (Journal).
3．Petroleum Engineer (Journal).

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	张锐/Zhang Rui
	审核人(系/教研室主任)
Approved by
	步玉环/Bu Yuhuan


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

	实验1
	
	（院部代码基础上加3位）
	
	（实验室代码基础上加3位）
	
	
	（基础/专业基础/专业）
	（选做/必做）
	（演示性/验证性/综合性/设计性/创新性）
	
	
	
	（若为否，填写无法开出原因）
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