《海洋油气管道工程》教学大纲
Syllabus of Offshore Pipeline and Riser Engineering
	课程基本信息
Course Information

	课程名称
Course Name
	海洋油气管道工程

	
	Offshore Pipeline and Riser Engineering

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

	负责人
Leader
	时晨
	课程团队
Team Members
	时晨

	课程编码
Course Code
	02240
	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
	船舶与海洋工程

	授课语言
Language of Instruction
	中文

	先修课程
Prerequisite
	理论力学、材料力学、海洋工程环境

	课程简介
Course Description
	
《海洋油气管道工程》是船舶与海洋工程专业的选修课程。主要讲述海底管道和海洋立管的设计、分析计算、铺设、维护和运营等方面的基本概念和方法。具体的教学内容包括海洋油气管道的类型、腐蚀与防腐、强度计算、稳定性、管道铺设、海洋立管系统、钻井立管、钢悬链线立管、顶端张力式立管、柔性管道等。该课程旨在让学生掌握海洋油气管道设计与分析的基本概念、基本理论和基本技能，为学生毕业后从事海洋工程领域的设计和科研工作奠定理论基础。

	
	《Offshore Pipeline and Riser Engineering》is one of the elective courses for undergraduate students majoring naval architecture and ocean engineering. This class will review basic concepts and methods for the design, analysis, calculation, installation，maintenance and operation of subsea pipelines and marine risers. The major topics that will be covered in this class include different types of subsea pipelines and marine risers, corrosion and protection, strength analysis, instability, pipe installation, marine riser system, drilling risers, steel catenary risers, top tensioned risers, flexible riser, etc. The objective of the course will be to impart an understanding in the fundamental concepts, theories, and skills needed for the design and analysis of subsea pipelines and marine risers, and to build a theoretical background for students who undertaking design and research work in the offshore engineering after graduation. 




	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：掌握海洋油气管道设计的基本概念和方法。
	1.4

	
	目标2：具有分析和解决海洋油气管道工程实际问题、进行技术创新、科技开发和应用的初步能力
	2.1，3.2，11.2

	
	目标3： 理解海洋油气管道工程对社会和环境等方面的影响，并能与专业人士和民众进行交流和沟通
	6.2，7.1，7.2，10.1

	
	Learning Outcomes
	Major Objectives

	
	
Outcome 1: To master the basic concept and method of offshore pipeline and riser design.
	1.4

	
	
Outcome 2: To develop the ability of analyzing and solving practical problems in Offshore Pipeline and Riser Engineering, conducting technical innovations and undertaking technology developments and applications.
	2.1，3.2，11.2

	
	Outcome 3: To understand the social and environmental effects of Offshore Pipeline and Riser Engineering practice, and to communicate effectively with the professionals and public.
	6.2，7.1，7.2，10.1

	教学内容
Topics
	第一章  绪论
本章重点难点：海底管道和海洋立管的设计流程
1.1 海洋管道的分类
海底管道和海洋立管
1.2 海底管道简介
海底管道的类型和设计流程
1.3 海洋立管简介
海洋立管的类型和设计流程
第二章  碳钢管
本章重点难点：碳钢管的防腐方法
2.1 碳钢管材料的性能
强度、可焊性、延展性等
2.2 碳钢管的生产
碳钢管的生产方法和过程
2.3 碳钢管的腐蚀
输油、输气、注水管线的腐蚀机理及其影响因素
2.4 碳钢管的防腐
涂层、阴极保护等腐蚀抑制的方法
第三章  海底管线的强度
本章重点难点：强度计算的原理和方法
3.1 抗内压设计
海底管线抗内压设计的原理和过程
3.2 抗外压设计
海底管线抗外压设计的原理和过程
3.3 轴向应力
海底管线轴向应力计算的原理和过程
3.4 弯曲应力
海底管线弯曲应力计算的原理和过程
第四章  稳定性
本章重点难点：海底管线稳定性计算的原理和方法
4.1 环境荷载
设计海流、设计波浪
4.2 荷载计算
流体动力、横向阻力
4.3 稳定性设计
海底管线的稳定性计算
第五章  海洋立管系统
本章重点难点：海洋立管系统不同方案的选择
5.1 概述
海洋立管系统类型介绍和方案选择
5.2 立管系统的关键结构
立管系统的关键结构
第六章  海洋钻井立管
本章重点难点：钻井立管设计计算的方法
6.1 海洋钻井设备
海洋钻井的主要设备
6.2 钻井立管的计算分析
钻井立管计算分析的方法和流程
第七章  钢悬链线立管
本章重点难点：钢悬链线立管设计计算的方法
7.1 概述
钢悬链线立管的应用
7.2 钢悬链线立管的设计
壁厚设计、设计数据和方法
7.3 关键结构构件
柔性接头、应力节和拉管
7.4 涡激振动
涡激振动的原理、危害和抑制
7.5 完整性管理
疲劳寿命、健康监测和完整性管理等
第八章  顶张力立管
本章重点难点：顶张力立管设计计算的方法
8.1 概述
顶张力立管的组成系统
8.2 设计计算
顶张力立管的设计计算的流程和方法
8.3 立管监测系统
疲劳寿命预测和立管监测系统
第九章  柔性海洋管道
本章重点难点：柔性管道计算的方法
9.1 概述
柔性管道的分类和结构
9.2 设计分析
柔性管道设计分析的方法和流程
9.3 其他要求
建造、安装和连接的要求



	
	Chapter 1 Introduction
Kay Points：Design Procedures of Subsea Pipeline and Marine Risers
1.1 Types of Offshore Oil and Gas Pipes
Subsea pipelines and marine Risers
1.2 Introduction of Subsea Pipeline
Types of subsea pipelines and the design procedures
1.3 Introduction of Marine Risers
Types of marine risers and the design procedures
Chapter 2 Carbon Steel Pipes
Kay Points: Corrosion Protection of Carbon Steel Pipes
2.1 Properties of Carbon Steel
Strength, Weldability, ductility, etc.
2.2 Manufacture of Carbon Steel Pipes
Manufacture method and procedures of carbon steel pipes
2.3 Corrosion of Carbon Steel Pipes
Mechanics and affecting parameters of corrosion for oil production pipes, gas production pipes and water injection pipes 
2.4 Corrosion Protection for Carbon Steel Pipes
Corrosion protection method: coating, cathode protection and others
Chapter 3 Strength Analysis of Subsea Pipeline
Kay Points: Theory and Method of Strength Analysis
3.1 Pipe Design for Internal Pressure 
Theory and procedure of pipe design for internal pressure
3.2 Pipe Design for Outer Pressure
Theory and procedure of pipe design for outer pressure
3.3 Pipe Design for Axial Stress
Theory and procedure of pipe design for axial stress
3.4 Pipe Design for Bending Stress
Theory and procedure of pipe design for bending stress
Chapter 4 Stability Analysis
Key Points: Theory and Method of Stability analysis of subsea pipelines
4.1 Environmental Parameters
Design current and design wave
4.2 Load Calculation
Current load, wave load and resistance
4.3 Stability Design
Stability analysis of subsea pipelines
Chapter 5 Marine Riser System
Kay Points: Plan Selection of Different Marine Riser Systems
5.1 Instruction
Reviews of different marine riser system and plan selection
5.2 Key Structure Component of Riser System
Review of key structure components of marine riser system
Chapter 6 Drilling Risers
Kay Points: Analysis Method of Drilling Risers
6.1 Offshore Drilling Equipment
Review of key offshore drilling equipment
6.2 Analysis of Drilling Risers
Theory and procedures of drilling riser analysis
Chapter 7 Steel Catenary Risers
Key Points: Analysis Method of Streel Catenary Risers
7.1 Instruction
Application of streel catenary risers
7.2 Design of Steel Catenary Risers
Wall thickness design, design parameters and design methods
7.3 Key Structural Components
Review of flexible joint, stress joint, pull tube, etc.
7.4 Vortex-Induced Vibration
Mechanics, hazardous affects and suppression of vortex-induced vibration
7.5 Integrity Management
Fatigue life, health monitoring and integrity management of marine risers
Chapter 8 Top-Tensioned Risers
Key Points: Analysis Method of Top-Tensioned Risers
8.1 Instruction
Review of key structural components of top-tensioned risers
8.2 Design of Top-Tensioned Risers
Method and procedures of design of top-tensioned risers
8.3 Riser Monitoring System
Fatigue life prediction and riser monitoring system
Chapter 9 Flexible Pipelines and Risers
Key Points: Flexible Pipe Calculation Method
9.1 Instruction
Review of different types of flexible pipes and the structures
9.2 Pipe Design and Analysis
Method and procedures of flexible pipe design
9.3 Other Issues
Manufacture, installation and connection of flexible pipes

	


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
	0.5
	讲授
	
	
	目标 1

	
	1.2
	0.75
	讲授
	
	
	目标 1

	
	1.3
	0.75
	讲授
	
	
	目标 1

	
	2.1
	1
	讲授
	
	
	目标 1

	
	2.2
	1
	讲授
	
	
	目标 1

	
	2.3
	1
	讲授
	
	
	目标 1，3

	
	2.4
	1
	讲授
	
	
	目标 1，3

	
	3.1
	1
	讲授
	
	
	目标 2

	
	3.2
	1
	讲授
	
	
	目标 2

	
	3.3
	1
	讲授
	
	
	目标 2

	
	3.4
	1
	讲授
	1
	作业
	目标 2

	
	4.1
	0.5
	讲授
	
	
	目标 2

	
	4.2
	0.5
	讲授
	
	
	目标 2

	
	4.3
	1
	讲授
	1
	作业
	目标 2

	
	5.1
	1
	讲授
	
	
	目标1，2

	
	5.2
	1
	讲授
	
	
	目标 2

	
	6.1
	0.5
	讲授
	
	
	目标 2

	
	6.2
	2
	讲授
	
	
	目标 2

	
	7.1
	0.5
	讲授
	
	
	目标1，2

	
	7.2
	2
	讲授
	
	
	目标 2

	
	7.3
	1
	讲授
	
	
	目标 2

	
	7.4
	2
	讲授
	
	
	目标 2

	
	7.5
	1
	讲授
	1
	作业
	目标3

	
	8.1
	0.5
	讲授
	
	
	目标1，2

	
	8.2
	2
	讲授
	
	
	目标 2

	
	8.3
	2
	讲授
	1
	作业
	目标2，3

	
	9.1
	0.5
	讲授
	
	
	目标1，2

	
	9.2
	2
	讲授
	
	
	目标 2

	
	9.3
	2
	讲授
	
	
	目标 2

	
	
	
	
	
	
	

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
	0.5
	Lecture
	
	
	Objective 1

	
	1.2
	0.75
	Lecture
	
	
	Objective 1

	
	1.3
	0.75
	Lecture
	
	
	Objective 1

	
	2.1
	1
	Lecture
	
	
	Objective 1

	
	2.2
	1
	Lecture
	
	
	Objective 1

	
	2.3
	1
	Lecture
	
	
	Objective 1，3

	
	2.4
	1
	Lecture
	
	
	Objective 1，3

	
	3.1
	1
	Lecture
	
	
	Objective 2

	
	3.2
	1
	Lecture
	
	
	Objective 2

	
	3.3
	1
	Lecture
	
	
	Objective 2

	
	3.4
	1
	Lecture
	1
	Homework
	Objective 2

	
	4.1
	0.5
	Lecture
	
	
	Objective 2

	
	4.2
	0.5
	Lecture
	
	
	Objective 2

	
	4.3
	1
	Lecture
	1
	Homework
	Objective 2

	
	5.1
	1
	Lecture
	
	
	Objective1，2

	
	5.2
	1
	Lecture
	
	
	Objective 2

	
	6.1
	0.5
	Lecture
	
	
	Objective 2

	
	6.2
	2
	Lecture
	
	
	Objective 2

	
	7.1
	0.5
	Lecture
	
	
	Objective1，2

	
	7.2
	2
	Lecture
	
	
	Objective 2

	
	7.3
	1
	Lecture
	
	
	Objective 2

	
	7.4
	2
	Lecture
	
	
	Objective 2

	
	7.5
	1
	Lecture
	1
	Homework
	Objective3

	
	8.1
	0.5
	Lecture
	
	
	Objective1，2

	
	8.2
	2
	Lecture
	
	
	Objective 2

	
	8.3
	2
	Lecture
	1
	Homework
	Objective2，3

	
	9.1
	0.5
	Lecture
	
	
	Objective1，2

	
	9.2
	2
	Lecture
	
	
	Objective 2

	
	9.3
	2
	Lecture
	
	
	Objective 2

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时表现
	10%

	
	环节2 作业
	20%

	
	环节3期末考试
	70%

	
	Evaluation
	Percentage

	
	Evaluation 1: Attendance and Performance
	10%

	
	Evaluation 2: Homework
	20%

	
	Evaluation 3: Fina Exam
	[bookmark: _GoBack]70%

	教材及参考资料
Textbooks & Other Materials
	1. 《海底管道工程》，安德鲁 C. 帕尔默、罗杰 A. 金 著，石油工业出版社，2013年。
2. 《海洋立管设计》，白勇、戴伟、孙丽萍、王玮著，哈尔滨工程大学出版社，2014年。

	
	《Subsea Pipeline Engineering》, Andrew C. Palmer and Poger A. King, Petroleum Industry Press, 2013.

	其它
More
	《Marine Riser Design》, Yong Bai, Wei Dai, Liping Sun and Wei Wang, Harbin Engineering University Press , 2014.

	备注
Notes
	无

	大纲执笔人
Author
	时晨
	审核人(系/教研室主任)
Approved by
	娄敏


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。

