《海洋石油工程》教学大纲
Syllabus of Offshore Petroleum Engineering
	课程基本信息
Course Information

	课程名称
Course Name
	[bookmark: _GoBack]海洋石油工程

	
	Offshore Petroleum Engineering

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

	负责人
Leader
	宋洵成
	课程团队
Team Members
	

	课程编码
Course Code
	02210
	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
	汉语
Chinese

	先修课程
Prerequisite
	石油工程概论
Introduction to Petroleum Engineering

	课程简介
Course Description
	《海洋石油工程》是石油工程、海洋油气工程专业的限选课。通过本课程的学习，使学生能够对海洋石油开采具有概括性认识，较系统地掌握海上油气钻探、开发、生产、运输主要环节中的海洋石油钻井平台、生产平台、系泊装置的总体性能、结构形式及主要特点，熟悉海上钻井、采油、集输等工程领域的各种工艺方法和流程，了解海洋石油工程领域的新工艺、新技术与发展动态。为学生将来从事海洋石油工程相关工作和进一步学习打下良好的基础。

	
	Offshore Petroleum Engineering is the distributional electives course for specialist of petroleum engineering and naval architecture and ocean engineering. Through the study of this course, students can have a general understanding of offshore oil development, a more systematic grasp of the overall performance, structure and the main features of the offshore oil drilling platform, production platform, mooring device in the main part of offshore oil and gas drilling, development, production and transportation, be familiar with various methods and processes in the fields of offshore drilling, oil production, gathering and transportation, understand new technology, new technology and development trends of offshore oil engineering. This course can lay a good foundation for students engaged in offshore oil engineering related work and further study in the future.



	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：掌握海上油气钻探、开发、生产、运输主要环节中的海洋石油钻井平台、生产平台、系泊装置的总体性能、结构形式及主要特点，熟悉海上钻井、采油、集输等工程领域的各种工艺方法和流程。
	3.2,6.1

	
	目标2：了解海洋石油工程领域的新工艺、新技术与发展动态。
	2.1

	
	
	

	
	
	

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1: To master the overall performance, structure and main features of offshore oil drilling platform, production platform and mooring device in the main link of offshore oil and gas drilling, development, production and transportation. Be familiar with various process methods and processes of offshore drilling, oil production and gathering.
	3.2,6.1

	
	Outcome 2: Acquaint with the new process, new technology and development of offshore oil engineering.
	2.1

	
	
	

	
	
	

	教学内容
Topics
	绪论	2学时
主要介绍石油工程在石油工业中的位置、海洋石油工业特点、海洋石油资源、我国海洋石油对外合作。
第一章  海洋钻井平台 
本章重点难点：浮式平台稳定性及摇摆性、定位问题及升沉补偿。
1.1海上钻井平台的分类及特点	1学时
固定式钻井平台、移动式钻井平台。
1.2底撑式平台的稳固性	1学时
底撑式平台在外力作用下的强度破坏、稳性及倾覆问题。
1.3浮动钻井平台的稳定性和摇摆性	2学时
浮动式平台静稳性、动稳性及破损稳性和摇摆性。
1.4浮动平台的定位问题	2学时
浮动式平台的锚泊定位和动力定位。
1.5浮动平台的升沉补偿	2学时
钻进过程中的升沉补偿、井深测量的升沉补偿、井下缆线作业的升沉补偿。
实验：钻柱升沉补偿实验	2学时
第二章  海洋钻井工艺技术
本章重点难点：海洋钻井井口装置、海上井控技术、套管程序及施工、水下释放法固井。
2.1海上钻井井口装置	2学时
井口装置分类、水下井口装置、隔水管系统。
2.2各次开钻的施工及井口安装	2学时
各次开钻及井口安装的工艺流程。
2.3海上井控技术	1学时
海上地层破裂压力特点、海上井控特点、防喷器组、海上井喷事故处理。
2.4海上固井技术	2学时
管内插入法固井、水下释放法固井。
2.5其他海上钻井工艺技术	1学时
海上钻井液类型、海上完井与试油。
第三章  海洋采油
本章重点难点：浮式平台采油装置、水下采油系统。
3.1海洋固定平台采油	1学时
固定式采油平台、固定式平台上的原油处理系统。
3.2海上浮式采油系统	2学时
海上浮式采油系统、立管系统、浮式平台运动对原油处理的影响。
3.3水下采油系统	3学时
采油树、管汇、水下管汇中心、水下底盘、水下采油控制系统。
第四章  海洋油气集输
本章重点难点：海洋油气集输方式、原油存储、系泊系统。
4.1海洋油气集输工程的任务及集输方式	1学时
全陆式、全海式、半海半陆式集输方式。
4.2原油储存	1学时
油轮存储、平台储罐存储、海底储罐、重力式平台基础储罐。
4.3原油装载	1学时
海上岛式系泊码头、多点系泊、单点系泊。
4.4海底管道输送	1学时
海底管道输送的优缺点、海底管道设计、海底管道铺设、海底管道的保护。
第五章  海洋金属的腐蚀和防护
本章重点难点：海洋金属腐蚀机理及防护技术。
5.1海洋金属的腐蚀	1学时
海洋金属的腐蚀种类及机理
5.2海上平台金属腐蚀的特征	0.5学时
平台腐蚀分区。
5.3海上金属的防护技术

	
	Introduction
It mainly introduces the position of petroleum engineering in the petroleum industry, the characteristics of offshore petroleum industry, the offshore oil resources, and the cooperation of offshore oil in China.
Chapter 1 Offshore Drilling Platform
Key points: stability and swing, positioning and heave compensation of floating platform.
1.1 Classification and characteristics of offshore drilling platform 
Fixed drilling platform, mobile drilling platform.
1.2 Stability of the bottom support platform 
Strength failure, stability and overturning of bottom support platform under external force.
1.3 Stability and swing of floating drilling platform
Static stability, dynamic stability and damage stability and swing of floating platform.
1.4 Positioning of floating platform 
Mooring Positioning and dynamic positioning of floating platform.
1.5 Heave compensation for floating platform
Heave compensation while drilling; heave compensation while measuring the well depth, and heave compensation while operating the downhole cable.
Experiment: Drill string heave compensation experiment

Chapter 2 Offshore Drilling Technology
Key points: offshore drilling wellhead device, offshore well control technology, casing program and construction, underwater release cementing method.
2.1 Offshore drilling wellhead device 
Wellhead device classification, underwater wellhead device, riser system.
2.2 Drilling and wellhead installation
Technological process of each drilling and wellhead installation.
2.3 Offshore well control technology 
The characteristics of offshore formation fracturing pressure, the characteristics of offshore well control, BOP stack, and the management of offshore blowout accident.
2.4 Offshore cementing technology 
Inside insertion cementing method, underwater release cementing method.
2.5 Other offshore drilling technology 
Offshore drilling fluid type, offshore completion and test.

Chapter 3 Offshore Oil Production
Key points: floating platform oil production equipment, underwater oil production system.
3.1 Offshore fixed platform oil production
Fixed oil production platform, crude oil processing system on fixed platform.
3.2 Offshore floating oil production system
Offshore floating oil production system, riser system, the effect on crude oil treatment due to the movement of floating platform.
3.3 Underwater oil production system 
Christmas tree, manifold, underwater manifold center, underwater chassis, underwater oil production control system.

Chapter 4 Offshore oil and gas gathering and transportation
Key points: offshore oil and gas gathering and transportation, crude oil storage, mooring system.
4.1 Offshore oil and gas gathering and transportation project tasks and gathering and transportation mode 
The total land mode, the total sea mode, semisea semiland mode.
4.2 Crude oil storage
Tanker storage, platform storage tank storage, submarine tank, gravity platform base tank.
4.3 Crude oil embarkation
Maritime island mooring wharf, multi-point mooring, single point mooring.
4.4 Submarine pipeline transportation 
Advantages and disadvantages of submarine pipeline transportation, submarine pipeline design, submarine pipeline laying, submarine pipeline protection.

Chapter 5 Corrosion and protection of marine metals
Key points: corrosion mechanism and protection technology of marine metal.
5.1 Corrosion of marine metals
Corrosion types and mechanism of marine metals
5.2 Characteristics of metal corrosion on offshore platforms 
Platform corrosion zone.
5.3 Marine metal protection technology

	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

	
	绪论
	2
	教学
	0
	0
	1-2

	
	1.1
	1
	教学
	0
	0
	1-2

	
	1.2
	1
	教学
	0
	0
	1-2

	
	1.3
	2
	教学
	0
	0
	1-2

	
	1.4
	2
	教学
	0
	0
	1-2

	
	1.5
	2
	教学
	0
	0
	1-2

	
	2.1
	2
	教学
	0
	0
	1-2

	
	2.2
	2
	教学
	0
	0
	1-2

	
	2.3
	1
	教学
	0
	0
	1-2

	
	2.4
	2
	教学
	0
	0
	1-2

	
	2.5
	1
	教学
	0
	0
	1-2

	
	3.1
	1
	教学
	0
	0
	1-2

	
	3.2
	2
	教学
	0
	0
	1-2

	
	3.3
	3
	教学
	0
	0
	1-2

	
	4.1
	1
	教学
	0
	0
	1-2

	
	4.2
	1
	教学
	0
	0
	1-2

	
	4.3
	1
	教学
	0
	0
	1-2

	
	4.4
	1
	教学
	0
	0
	1-2

	
	5.1
	1
	教学
	0
	0
	1-2

	
	5.2
	0.5
	教学
	0
	0
	1-2

	
	5.3
	0.5
	教学
	0
	0
	1-2

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	Introduction
	2
	Teaching
	0
	0
	1-2

	
	1.1
	1
	Teaching
	0
	0
	1-2

	
	1.2
	1
	Teaching
	0
	0
	1-2

	
	1.3
	2
	Teaching
	0
	0
	1-2

	
	1.4
	2
	Teaching
	0
	0
	1-2

	
	1.5
	2
	Teaching
	0
	0
	1-2

	
	2.1
	2
	Teaching
	0
	0
	1-2

	
	2.2
	2
	Teaching
	0
	0
	1-2

	
	2.3
	1
	Teaching
	0
	0
	1-2

	
	2.4
	2
	Teaching
	0
	0
	1-2

	
	2.5
	1
	Teaching
	0
	0
	1-2

	
	3.1
	1
	Teaching
	0
	0
	1-2

	
	3.2
	2
	Teaching
	0
	0
	1-2

	
	3.3
	3
	Teaching
	0
	0
	1-2

	
	4.1
	1
	Teaching
	0
	0
	1-2

	
	4.2
	1
	Teaching
	0
	0
	1-2

	
	4.3
	1
	Teaching
	0
	0
	1-2

	
	4.4
	1
	Teaching
	0
	0
	1-2

	
	5.1
	1
	Teaching
	0
	0
	1-2

	
	5.2
	0.5
	Teaching
	0
	0
	1-2

	
	5.3
	0.5
	Teaching
	0
	0
	1-2

	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 Assignment
	20%

	
	Evaluation 3 Final Exam
	70%

	
	
	

	教材及参考资料
Textbooks & Other Materials
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1.《海洋石油工程》，韩志勇、陈建民编，校内印刷，2001；
2.《海洋石油钻采设备与结构》，方华灿编著，1990；
3.《海洋钻井与采油工艺》，吴德胜等译，1983；
4．《近海移动式平台》，马志良等编，1993

	
	1. Offshore Oil Engineering, edited by Han Zhiyong, Chen Jianmin, 2001;
2. Offshore Oil Drilling Equipment and Structure, edited by Fang Huacan, 1990;
3. Ocean Drilling and Oil Production Process, translated by Wu Desheng, 1983;
4. Offshore mobile platform, edited by Ma Zhiliang, 1993

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	宋洵成
	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。

