《海洋工程施工与安全》教学大纲
Syllabus of Construction and Security of Offshore Engineering
	课程基本信息
Course Information

	课程名称
Course Name
	海洋工程施工与安全

	
	Construction and Security of Offshore Engineering

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

	负责人
Leader
	娄敏
	课程团队
Team Members
	张敬、张伟

	课程编码
Course Code
	02209
	学分
Credits
	2

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

	
	
	上机学时
Programming Hours
	
	实践学时
Practice Hours
	

	课外学时
Home Hours
	32

	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

	课程简介
Course Description
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]《海洋工程施工与安全》是船舶与海洋工程专业的必修课程之一，主要讲述海洋工程建造过程中的钢材加工工艺、焊接工艺及基本的加工设计方法，导管架平台、深水平台及海底管道的建造、安装方法，海洋工程HSE。具体课程内容包括国内外海洋油气开发历史、海洋平台种类、海洋工程施工过程、海洋平台用钢及其加工工艺、海洋平台结构焊接方法、焊接工艺、焊接应力和焊接变形、焊接检验、海洋平台结构加工设计方法、导管架平台、半潜式平台、张力腿平台、单柱式平台等平台的建造、运输、下水及安装方法、海底管道的建造及铺设工艺、海洋工程HSE。本课程的目的是使学生通过学习，掌握海洋平台及海底管道工程的建造、运输及安装方法，为将来从事船舶与海洋工程设计及施工工作奠定必要的基础。

	
	Construction and Security of Offshore Engineering is one of the basic specialized courses for the students majoring in naval architecture and ocean engineering. The contents are mainly about the steel processing technology, steel welding technology and the general method of fabrication design during the offshore engineering construction, the construction and installation method of the jacket platform, deep-water platform and subsea pipeline, and offshore engineering HSE.
  The specific contents include domestic and international offshore oil and gas development history, offshore platform type, offshore engineering construction, offshore platform steel and its processing technology, offshore platform structure welding method, welding process, welding stress and welding deformation, welding inspection, offshore platform structure design method, construction, transportation, launching, and installation method of jacket platform, semi-submersible platform, tension leg platform, Spar platform, laying and construction technology of subsea pipeline, and offshore engineering HSE.
The purpose of this course include: to help students to master the construction, transportation and installation of offshore platform and submarine pipeline; and to lay necessary theoretical foundations for the students who works in the area of the offshore platform design and construction after their graduations.



	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：掌握工程设计的基本概念和一般流程
	3.2

	
	目标2：具有分析和解决船舶与海洋工程实际问题、进行技术创新、科技开发和应用的初步能力
	2.1，2.2，4.1

	
	目标3：培育工程与社会责任意识
	6.1,6.2

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1: Understand the basic concepts and general processes of engineering design.
	3.2

	
	Outcome 2：To develop the ability of analyzing and solving practical problems in naval architecture and ocean engineering, conducting technical innovations and undertaking technology developments and applications.
	2.1，2.2，4.1

	
	Outcome 3：Cultivating engineering and social responsibility consciousness
	6.1，6.2

	教学内容
Topics
	第一章 绪论
本章的重点难点：海洋平台的结构型式及海洋工程施工过程。
1.1海洋油气开发概况  
国际海洋油气开发历史、国内海洋油气开发历史                                                  
1.2海洋平台特点 
固定式平台、移动式平台                                                        
1.3海洋工程施工过程 
海洋工程建造、运输、安装流程                                                    
第二章 海洋平台用钢及其加工工艺
本章的重点难点：海洋平台用钢要求及构件成形加工工艺。
2.1海洋平台用钢                                                         
海洋平台用钢的特殊要求。
2.2海洋平台构件加工工艺                                                 
钢材的预处理、边缘加工及成形加工方法。
第三章 海洋平台结构焊接
本章的重点难点：海洋平台焊接方法、焊接应力及焊接变形。
3.1焊接方法                                         
焊接特点、平台对焊接的要求、焊接方法
3.2焊接工艺                                                             
影响焊接性能的因素、节点焊接工艺、焊接前的处理及焊后处理工艺。
3.3．焊接应力和焊接变形                                                   
焊接应力原理及减小焊接应力的的工艺措施；焊接变形原理及减小焊接变形的的工艺措施、焊接检验。
第四章 海洋平台结构加工设计
本章的重点难点：管节点放样与展开。
4.1概述                                                                 
海洋平台坐标系、管件参数、节点类型与构造。
4.2管节点数学放样与展开                                                  
管节点放样与展开的数学推导
第五章 导管架平台建造及安装工艺
本章的重点难点：场地常用工装的受力分析、导管架平台建造流程、组块组装过程。
5.1导管架平台建造工艺                                                            
建造场地组成及布置原则、场地常用工装、导管架建造流程、组块建造流程。
5.2导管架平台安装工艺                                                        
导管架下水、运输及安装、组块下水、运输及安装方法。
第六章 深水平台建造安装工艺
本章的重点难点：半潜式平台、张力腿平台、单柱式平台建造及安装工艺。
6.1半潜式平台建造、安装工艺
半潜式平台建造方法、安装方法
6.2张力腿平台建造、安装工艺
张力腿平台建造方法、安装方法
6.3单柱式平台建造、安装工艺
单柱式平台建造方法、安装方法
第七章 海底管道施工
本章的重点难点：海底管道陆上预制流程、海上安装方法。
7.1陆上预制                                                              
海底管道的预制方法。
7.2安装方法                                                             
海底管道的安装方法。
第八章 海洋工程HSE
本章的重点难点：危害识别与风险评价。
8.1 HSE概述
HSE历史、管理核心、基本思想、精神
8.2 危害识别与风险评价
危害识别、风险评价
8.3 海洋工程HSE示例
海洋工程建造、安装中的HSE

	
	Chapter1 Introduction
Focus and difficulties: The structure form of offshore platform and the construction process of ocean engineering.  
1.1 Overview of offshore oil and gas development
The history of international offshore oil and gas development, the history of domestic offshore oil and gas development
1.2 Offshore platform features
Fixed platform and mobile platform 
1.3 Ocean engineering construction process 
Ocean engineering construction, transportation, installation process
Chapter 2 Offshore platform steel and its processing technology           Focus and difficulties: Requirements for offshore platform, forming process of steel components
2.1 Offshore platform steel 
Special requirements for steel for offshore platforms.
2.2 Offshore platform component processing technology
Steel pretreatment, edge processing and forming process.
Chapter 3 Welding of offshore platform structure
Focus and difficulties: Welding methods, welding stress, welding deformation.          
3.1 Welding methods 
Welding characteristics, welding requirements for offshore platform, welding methods  
3.2 Welding process
The factors that affect the welding performance, the welding process of the node, the treatment before welding, the post welding treatment.
3.3. Welding stress and welding deformation
The principle of welding stress and the measures to reduce the welding stress; the principle of welding deformation and the measures to reduce the welding deformation, welding inspection.
Chapter 4 Fabrication design of offshore platform structure
Focus and difficulties: pipe node lofting and expansion. 
4.1 Overview
Coordinate system of offshore platform, pipe parameters, type and structure of joints.
4.2 Mathematical lofting and expansion of pipe joints           
Mathematical derivation of lofting and expansion of pipe joints           
Chapter 5 Construction and installation of jacket platform
Focus and difficulties: the stress analysis of the commonly used tools, the construction process of the jacket platform, the block assembly process.           5.1 Jacket platform construction process
The composition and layout of the yard, the commonly used tools of the yard, the construction process of the jacket, block construction process.          
 5.2 Jacket platform installation process
Jacket launching, transportation and installation, block launching, transportation and installation method.
Chapter 6 Deep water platform construction and installation process           Focus and difficulties: construction and installation process of the semi-submersible platform, tension leg platform and Spar platform 
6.1 Construction and installation of semi-submersible
Construction method and installation method of Semi-submersible platform
6.2 Construction and installation of tension leg platform
Construction method and installation method of tension leg platform                    
6.3 construction and installation of Spar platform
Construction method and installation method of Spar platform 
Chapter 7 Construction of the subsea pipeline
Focus and difficulties: subsea pipeline prefabrication process and its offshore installation method. 
7.1 Onshore prefabrication 
Prefabrication method of subsea pipeline 
7.2 installation method 
Installation method of subsea pipeline.
 
Chapter 8 HSE in offshore engineering
Focus and difficulties: hazard identification and risk assessment. 
8.1 Summary of HSE
HSE history, management core, basic thought, spirit   
8.2 Hazard identification and risk assessment 
Hazard identification and risk assessment
8.3 Offshore engineering HSE examples
Offshore engineering HSE examples

	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
	0.5
	自学
	目标1

	
	1.2
	1.5
	讲授、讨论
	1.5
	作业
	目标1

	
	1.3
	1
	讲授
	1
	自学
	目标1

	
	2.1
	1
	讲授
	1
	自学
	目标1

	
	2.2
	1
	讲授
	1
	作业
	目标1

	
	3.1
	1.5
	讲授
	1.5
	自学
	目标1

	
	3.2
	0.5
	讲授
	0.5
	自学
	目标1

	
	3.3
	2
	讲授
	2
	作业
	目标1

	
	4.1
	0.5
	讲授
	0.5
	自学
	目标1

	
	4.2
	1.5
	讲授
	1.5
	作业
	目标1

	
	5.1
	6
	讲授
	6
	作业
	目标2

	
	5.2
	3
	讲授
	3
	作业
	目标2

	
	6.1
	2
	讲授
	2
	自学
	目标2

	
	6.2
	1
	讲授
	1
	自学
	目标2

	
	6.3
	1
	讲授
	1
	自学
	目标2

	
	7.1
	2
	讲授
	2
	自学
	目标2

	
	7.2
	2
	讲授
	2
	作业
	目标2

	
	8.1
	1
	讲授
	1
	自学
	目标3

	
	8.2
	2
	讲授
	2
	自学
	目标3

	
	8.3
	1
	讲授
	1
	自学
	目标3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
	0.5
	Teaching
	0.5
	Reading
	Outcome 1

	
	1.2
	1.5
	Teaching, Discussion
	1.5
	Homework
	Outcome 1

	
	1.3
	1
	Teaching
	1
	Reading
	Outcome 1

	
	2.1
	1
	Teaching
	1
	Reading
	Outcome 1

	
	2.2
	1
	Teaching
	1
	Homework
	Outcome 1

	
	3.1
	1.5
	Teaching
	1.5
	Reading
	Outcome 1

	
	3.2
	0.5
	Teaching
	0.5
	Reading
	Outcome 1

	
	3.3
	2
	Teaching
	2
	Homework
	Outcome 1

	
	4.1
	0.5
	Teaching
	0.5
	Reading
	Outcome 1

	
	4.2
	1.5
	Teaching
	1.5
	Homework
	Outcome 1

	
	5.1
	6
	Teaching
	6
	Homework
	Outcome 2

	
	5.2
	3
	Teaching
	3
	[bookmark: _GoBack]Homework
	Outcome 2

	
	6.1
	2
	Teaching
	2
	Reading
	Outcome 2

	
	6.2
	1
	Teaching
	1
	Reading
	Outcome 2

	
	6.3
	1
	Teaching
	1
	Reading
	Outcome 2

	
	7.1
	2
	Teaching
	2
	Reading
	Outcome 2

	
	7.2
	2
	Teaching
	2
	作业
	Outcome 2

	
	8.1
	1
	Teaching
	1
	Reading
	Outcome 3

	
	8.2
	2
	Teaching
	2
	Reading
	Outcome 3

	
	8.3
	1
	Teaching
	1
	Reading
	Outcome 3

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时成绩
	10%

	
	环节2 作业
	20%

	
	环节3 考试
	80%

	
	Evaluation
	Percentage

	
	Evaluation 1: Usual Grades
	10%

	
	Evaluation 2: Homework
	20%

	
	Evaluation 3: Exam
	70 %

	
	
	

	教材及参考资料
Textbooks & Other Materials
	1．《海洋工程施工与安全》，娄敏、张敬，中国石油大学出版社，2016年。

	
	1. Construction and Security of Offshore Engineering, M Low, J Zhang, China University of Petroleum press, 2016

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	娄敏，张伟
	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。

