《海洋石油工程装备》教学大纲
Syllabus of Offshore Oil & Gas Engineering Equipment
	课程基本信息
Course Information

	课程名称
Course Name
	海洋石油工程装备

	
	Offshore Oil & Gas Engineering Equipment

	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
	李志刚
Li Zhigang
	课程团队
Team Members
	海洋油气工程教学团队
Offshore Oil & Gas Engineering Teaching Team

	课程编码
Course Code
	02235
	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
	32

	适用专业
Audience
	船舶与海洋工程
Naval Architecture & Offshore Engineering

	授课语言
Language of Instruction
	中文
Chinese

	先修课程
Prerequisite
	大学物理、工程力学、流体力学
College Physics，Engineering mechanics， Fluid mechanics  

	课程简介
Course Description
	《海洋石油工程装备》是船舶与海洋工程专业的专业选修课。本课程主要讲授海洋油气资源开发的基本工艺过程及各种主要装备：海洋油气平台及系统、海洋油气钻井装备、海洋油气开采与处理装备、海洋油气集输装备和海洋油气工程作业船舶等的功能、类型、构成、原理、特点和应用情况。通过学习，学生应能掌握海洋油气资源开发过程中的主要船舶、平台、以及钻完井、采油和油气输送等工艺过程中使用的主要设备和装置，掌握这些设备和装置的类型、基本结构形式、组成、工作原理、特点和应用情况等知识，能够将装备与工程、工艺及运营管理等环节相匹配，具备将装备应用到工程实践的能力，为后续课程的学习以及以后从事海洋油气工程工作打下良好的知识和能力基础。

	
	“Offshore Oil & Gas Engineering Equipment” is an elective course for students in major of naval architecture and offshore engineering. This course focuses on the basic process of offshore oil and gas development and the main equipment, including offshore oil and gas platforms and systems, offshore oil and gas drilling equipment, offshore oil and gas exploration and processing equipment, offshore oil and gas gathering and transportation equipment and offshore oil and gas engineering ships and their functions, types, structures, principle, characteristics and Applications. From this course, students should be able to master the main equipment and devices used in the process of the development of marine oil and gas resources, such as drilling and completion, oil production and oil and gas transportation process; master the knowledge of the type, structure, composition, working principle, characteristics and application of these devices and devices; can match the equipment and engineering, technology and operations management offshore; have the ability to apply equipment to engineering practice.  



	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：掌握海洋油气工程实践所需要工程装备知识，为后续课程学习和以后的工程实践奠定基础。
	1.3

	
	目标2：掌握海洋油气工程装备在海洋油气工程实践中的作用和应用特点，能够将装备与工程、工艺环节相匹配，具备将装备应用到工程实践的能力。
	1.4

	
	目标3：了解海洋油气工程装备设计、制造和使用特点及其相关法规、安全等方面的基本知识，具备装备方面的综合素养。
	6.2

	
	目标4：掌握各种海洋油气工程装备的结构、性能和应用特征，了解其在海洋油气工程管理和运营中的地位和作用，为以后从事管理工作奠定基础。
	11.1

	
	Learning Outcomes
	Major Objectives

	
	Mastering the knowledge of engineering equipment for offshore oil and gas engineering practice, and lay the foundation for the following courses study and the future engineering practice.
	1.3

	
	Mastering the function and application characteristics of offshore oil and gas engineering equipment in offshore oil and gas engineering practice, can match equipment and engineering, process, and have the ability to apply equipment to engineering practice.
	1.4

	
	Mastering the basic knowledge of offshore oil and gas engineering equipment design, manufacture and characteristics and the relevant laws and regulations, and safety. equipped with comprehensive quality in equipment.
	6.2

	
	Mastering the structure, performance and application characteristics of various offshore oil and gas engineering equipment. Understanding its position and role in the management and operation of offshore oil and gas engineering. 

	11.1

	教学内容
Topics
	第1章 绪论
本章重点难点：海洋油气开发的基本过程，海洋油气开发各环节涉及的主要船舶、平台及设备的类型和作用。
1.1 海洋油气开发的基本过程
海洋油气钻井、开采、输送等环节及主要内容。
1.2 海洋油气开发的特点
海洋环境特点，生产特点、装备特点。
1.3 海洋油气开发的常见模式
全海模式，半海半陆模式。
1.4 海洋油气开发装备概述
海洋油气开发各环节涉及的主要船舶、平台及设备的类型和作用。

第2章 海洋油气平台
本章重点难点：各种平台的类型、结构组成、性能及特点。
2.1 固定式平台
桩基式、重力式、绷绳塔式平台的类型、结构组成、性能及特点。
2.2 坐底式平台
坐底式平台的类型、结构组成、性能及特点。
2.3 自升式平台
自升式平台的类型、结构组成、性能及特点。
2.4 半潜式平台
半潜式平台的类型、结构组成、性能及特点。
2.5 TLP平台
TLP平台的类型、结构组成、性能及特点。
2.6 SPAR平台
SPAR平台的类型、结构组成、性能及特点。
2.7 平台辅助系统
定位系统、消防与救生系统、动力及燃料系统、电气、通信与导航系统、仪表与控制系统的作用、基本构成、工作原理和应用特点等。

第3章 海洋油气钻井装备  
本章重点难点：钻机系统、隔水管、升沉补偿系统的作用、构成、工作原理和应用特点。
3.1 钻井船
钻井船的结构组成、性能及特点。
3.2 钻机系统
石油钻机的基本构成、类型、主要参数和工作特点。起升系统、旋转系统、循环系统、井控系统、动力与传动系统、控制系统及其他辅助设备的作用、设备构成、类型、主要参数和工作特点。
3.3 钻井隔水管系统
隔水管系统的作用、构成、工作原理和应用特点等。
3.4 升沉补偿系统
升沉补偿系统的作用、类型、设备组成、工作原理和应用特点等。
3.5 管子处理系统
管子处理系统的作用、设备组成、工作原理和应用特点等。
3.6 泄放及火炬系统
泄放及火炬系统的作用、设备组成、工作原理和应用特点等。

第4章 海洋油气开采与处理装备 
本章重点难点：井口装置、油气水处理系统、浮式生产系统、水下生产系统的主要设备、作用、构成、原理及特点。
4.1 井口装置
基盘、井口头、泥线悬挂器、套管悬挂器、采油树等的作用、类型、构成、工作原理及特点。
4.2 油气水处理系统
油气水分离设备、原油稳定设备、原油脱水脱盐设备、换热与冷却设备、天然气处理与压缩设备等的作用、类型、工作原理和应用情况。
4.3 生产辅助系统 
药剂注入、排放系统的作用、构成、工作原理和应用特点。
4.4 浮式生产系统
FPSO、FLNG结构组成、性能及特点。
4.5 水下生产系统
水下生产系统的主要设备（管汇、脐带缆、控制系统、增压泵）的作用、构成、原理及特点。

第5章 海洋油气集输装备  
本章重点难点：海底管道、海洋立管的类型、结构组成、应用情况。
5.1 海上油气储存设备
储油储气库的类型、结构组成、应用情况等。
5.2 管道系统
海底管道、海洋立管的类型、结构组成、应用情况等。
5.3 辅助设备
海底挖沟机、管道维护与修理设备、检测设备等的类型、结构组成、工作原理和应用情况等。

第6章 海洋油气工程作业船舶
本章重点难点：各种船舶的作用。
6.1 油气输送船舶
油轮、LPG、LNG的类型、作用、结构组成、性能及特点。
6.2 辅助作业船舶
勘察船、多用途工作船（拖带、供应、守护、消防、抛起锚）、起重船、铺管船、布缆船、挖泥船、驳船、潜水器的类型、主要设备、作用、结构组成、性能及特点。

	
	Chapter 1 Introduction
Important and difficult points in this chapter：Basic process of offshore oil and gas development, the main types and functions of vessels, platforms, and equipment involved in offshore oil and gas development.
1.1 Basic process of offshore oil and gas development
Offshore oil and gas drilling, exploitation, transportation, etc. procedure and the main content.
1.2 Characteristics of offshore oil and gas development
Characteristics of marine environment, the production, and the equipment.
1.3 Common modes of offshore oil and gas development
Whole offshore mode, semi-offshore and semi-onshore mode.
1.4 Summary of offshore oil and gas development equipment
The major types and functions of vessels, platforms, and equipment involved in offshore oil and gas development. 
Chapter 2 Offshore oil and gas platforms and systems
Important and difficult points in this chapter：Types, structures, performance and characteristics of all platforms.
2.1 Fixed Platform
Types, structures, performances and characteristics of pile foundation platforms, gravity base platforms, and guyed-tower platforms.
2.2 Submersible Drilling Platform
Types, structures, performances and characteristics of submersible drilling platform.
2.3 Jack-up Platform
Types, structures, performances and characteristics of jack-up platform.
2.4 Semi-Submersible Platform
Types, structures, performances and characteristics of semi-submersible platform.
2.5 Tension Leg Platform
Types, structures, performances and characteristics of TLP.
2.6 Spar Platform
Types, structures, performances and characteristics of spar platform.
2.7 Platform Assistant System
	Functions, components, operating principles and features of positioning system, fire and life safety system, power and fuel system, electrical, navigation and communications system, and instrument and control system.
Chapter 3 Offshore oil and gas drilling equipment
Important and difficult points in this chapter：Drilling System, Drilling riser system, Heave compensation system.
3.1 Drillship
Structures, performances and characteristics of drillship.
3.2 Drilling System
	Components, types, major parameters, and operating features of drilling rig. Functions, components, types, major parameters, and operating feature of hoisting system, rotary system, circulation system, well control system, power and transmission system, control system, and other assistant equipment.
3.3 Drilling riser system
	Functions, components, operating principles and feature of drilling riser system.
3.4 Heave compensation system
Functions, type, components, operating principles and features of heave compensation system.
3.5 Pipe Handling System
	Functions, components, operating principles and features of pipe handling system.
3.6 Flare System
	Functions, components, operating principles and features of pipe flare system.
[bookmark: translation_sen_id-1][bookmark: translation_sen_id-5][bookmark: translation_sen_id-3][bookmark: translation_sen_id-4][bookmark: translation_sen_id-2]Chapter 4 Offshore oil and gas exploitation and processing equipment
Important and difficult points in this chapter：Wellhead Equipment, Oil-Gas-Water Processing System, Floating Production System, Subsea Production System.
4.1 Wellhead Equipment
	Functions, types, components, operating principles and features of template, wellhead, mudline hanger, casing hanger, Christmas tree, etc.
4.2 Oil-Gas-Water Processing System
[bookmark: 15846089-0-3][bookmark: 15846089-0-4]	Functions, types, operating principles and applications of oil-gas-water disposal equipment, crude oil stabilizing equipment, desalting and dewatering equipment, heat exchanging and cooling equipment, and natural gas processing and compression equipment.
4.3 Production Assist System
	Functions, components, operating principles and application features of chemical injecting and disposal system.
4.4 Floating Production System
Structures, performances and characteristics of FPSO, FLNG.
4.5 Subsea Production System
	Functions, components, principles and features of the major equipment in subsea production system.
Chapter 5 Offshore Oil and Gas Gathering and Transportation System
Important and difficult points in this chapter：submarine pipelines, and offshore risers.
5.1 Offshore Oil and Gas Storage Equipment
	Types, components, and applications of oil and gas storage depots.
5.2 Pipe System
	Types, components, and applications of submarine pipelines, and offshore risers.
5.3 [bookmark: 4005220-0-10]Ancillary Equipment
[bookmark: 2339317-0-14][bookmark: 2339317-0-15]	Types, components, operating principle and applications of trenchers for submarine pipeline, pipeline maintenance and repair equipment, and inspecting equipment.
Chapter 6 Offshore Oil and Gas Engineering operating vessels
Important and difficult points in this chapter：the functions of all vessels.
6.1 Vessels for Oil and Gas transportation
Types, components, performances and features of tankers, LPG, and LNG.
6.2 [bookmark: 14596835-0-4][bookmark: 14596835-0-5]Vessels for Auxiliary Operation
	Types, major equipment, components, performances and features of exploration ship, multi-purpose offshore vessel (pull, supply, guard, firefighting, Anchor handling), crane vessel, pipe-laying ship, cable layer, dredger, barge, and submersible.


	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

	
	
	
	(讲授/实验/
上机/讨论)，若为实验/上机，则须对应填写附表
	
	(作业/自学/
综合大作业/其他)
	

	
	1.1
	1
	讲授
	1
	自学
	目标1、2

	
	1.2
	0.5
	讲授
	0.5
	自学
	目标1、2、3、4

	
	1.3
	0.5
	讲授
	0.5
	自学
	目标1、4

	
	1.4
	0.5
	讲授
	0.5
	自学
	目标1、2、3、4

	
	2.1
	1
	讲授
	1
	作业
	目标1、2

	
	2.2
	1
	讲授
	1
	作业
	目标1、2

	
	2.3
	1
	讲授
	1
	作业
	目标1、2

	
	2.4
	1
	讲授
	1
	作业
	目标1、2

	
	2.5
	1
	讲授
	1
	作业
	目标1、2

	
	2.6
	1
	讲授
	1
	作业
	目标1、2

	
	2.7
	1
	讲授
	1
	作业
	目标1、2、3、4

	
	3.1
	0.5
	讲授
	0.5
	自学
	目标1、2

	
	3.2
	4
	讲授
	4
	作业
	目标1、2、3

	
	3.3
	1
	讲授
	1
	作业
	目标1、2

	
	3.4
	1
	讲授
	1
	作业
	目标1、2

	
	3.5
	1
	讲授
	1
	作业
	目标1、2

	
	3.6
	1
	讲授
	1
	自学
	目标1、2、3

	
	4.1
	1
	讲授
	1
	作业
	目标1、2

	
	4.2
	2
	讲授
	2
	作业
	目标1、2

	
	4.3
	1
	讲授
	1
	自学
	目标1、2

	
	4.4
	1
	讲授
	1
	自学
	目标1、2

	
	4.5
	1
	讲授
	1
	自学
	目标1、2

	
	5.1
	1
	讲授
	1
	自学
	目标1、2、3

	
	5.2
	2
	讲授
	2
	作业
	目标1、2

	
	5.3
	2
	讲授
	2
	自学
	目标1、2、3、4

	
	6.1
	1
	讲授
	1
	自学
	目标1、2、3、4

	
	6.2
	2
	讲授
	2
	作业
	目标1、2、3、4

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	
	
	(Teaching / Experiment /Computer/ Discussion)
	
	(Homework / Reading / Project / Other)
	

	
	1.1
	1
	Teaching
	1
	Reading
	Outcome1、2

	
	1.2
	0.5
	Teaching
	0.5
	Reading
	Outcome1、2、3、4

	
	1.3
	0.5
	Teaching
	0.5
	Reading
	Outcome1、4

	
	1.4
	0.5
	Teaching
	0.5
	Reading
	Outcome1、2、3、4

	
	2.1
	1
	Teaching
	1
	Homework
	Outcome1、2

	
	2.2
	1
	Teaching
	1
	Homework
	Outcome1、2

	
	2.3
	1
	Teaching
	1
	Homework
	Outcome1、2

	
	2.4
	1
	Teaching
	1
	Homework
	Outcome1、2

	
	2.5
	1
	Teaching
	1
	Homework
	Outcome1、2

	
	2.6
	1
	Teaching
	1
	Homework
	Outcome1、2

	
	2.7
	1
	Teaching
	1
	Homework
	Outcome1、2、3、4

	
	3.1
	0.5
	Teaching
	0.5
	Reading
	Outcome1、2

	
	3.2
	4
	Teaching
	4
	Homework
	Outcome1、2、3

	
	3.3
	1
	Teaching
	1
	Homework
	Outcome1、2

	
	3.4
	1
	Teaching
	1
	Homework
	Outcome1、2

	
	3.5
	1
	Teaching
	1
	Homework
	Outcome1、2

	
	3.6
	1
	Teaching
	1
	Reading
	Outcome1、2、3

	
	4.1
	1
	Teaching
	1
	Homework
	Outcome1、2

	
	4.2
	2
	Teaching
	2
	Homework
	Outcome1、2

	
	4.3
	1
	Teaching
	1
	Reading
	Outcome1、2

	
	4.4
	1
	Teaching
	1
	Reading
	Outcome1、2

	
	4.5
	1
	Teaching
	1
	Reading
	Outcome1、2

	
	5.1
	1
	Teaching
	1
	Reading
	Outcome1、2、3

	
	5.2
	2
	Teaching
	2
	Homework
	Outcome1、2

	
	5.3
	2
	Teaching
	2
	Reading
	Outcome1、2、3、4

	
	6.1
	1
	Teaching
	1
	Reading
	Outcome1、2、3、4

	
	6.2
	2
	Teaching
	2
	Homework
	Outcome1、2、3、4

	
	
	
	
	
	
	

	考核方式
Grading
	评价环节
	比例

	
	环节1:作业
	40%

	
	环节2:平时表现
	30%

	
	环节3:期末考试
	30%

	
	
	

	
	Evaluation
	Percentage

	
	Evaluation 1：Assignment
	40%

	
	Evaluation 2：Attendance and Performance
	30%

	
	Evaluation 3：Final Exam
	30%

	
	
	

	教材及参考资料
Textbooks & Other Materials
	1．《海洋石油工程》，方华灿，石油工业出版社，2010；
2．《海洋石油工程设计指南》，中国海洋石油总公司，石油工业出版社，2009。

	
	1. Fang Huacan, Offshore Petroleum Engineering, Petroleum Industry Press, 2010.
2. CNOOC, Design Guide for Offshore Petroleum Engineering, Petroleum Industry Press, 2009.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	[bookmark: _GoBack]李志刚
Li Zhigang
	审核人(系/教研室主任)
Approved by
	徐加放
Xu Jiafang


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）

	实验2
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




