《海洋平台工程》教学大纲
Syllabus of Offshore platform engineering
	课程基本信息
Course Information

	课程名称
Course Name
	海洋平台工程

	
	Offshore Platform 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
	海洋平台工程教学团队

	课程编码
Course Code
	02203
	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
	10

	适用专业
Audience
	石油工程

	授课语言
Language of Instruction
	中文

	先修课程
Prerequisite
	工程力学、流体力学

	课程简介
Course Description
	本课程是为石油工程专业开设的一门限选专业课。主要讲授固定式海洋平台的结构型式及设计基础理论，移动式海洋平台的结构型式、操作方法及设计基础理论。通过本课的学习，使学生系统了解海洋平台的基本设计方法，为学生毕业后从事海洋油气开发奠定必要的理论基础。

	
	This course is a threshold selection course for petroleum engineering majors. The structure type and design basic theory of the fixed offshore platform are mainly discussed. The structural type, operation method and design basic theory of the mobile offshore platform are also discussed. Through the study of this course, the students will be able to systematically understand the basic design methods of offshore platforms, and lay the necessary theoretical foundation for students engaged in marine oil and gas development 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：了解海洋平台类型及组成部分
	1.3

	
	目标2：熟悉海洋平台设计基本过程和理论
	1.4

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1: Understanding the types and components of offshore platforms.
	1.3

	
	Outcome 2: Familiar with the basic process and theory of offshore platform design.
	1.4

	教学内容
Topics
	第一章 绪论                 

本章重点难点：海洋石油平台类型。
1.1海洋石油平台类型                                                
海洋平台结构的组成、结构特征、功能作用、适用范围。
1.2海洋石油平台的发展趋势                                           

国际海洋石油平台发展趋势，国内海洋石油平台发展趋势。
第二章 设计荷载                 

本章重点难点：风荷载、波浪荷载、海流荷载、荷载组合原则。
2.1设计荷载分类                                                      

使用荷载，施工荷载和环境荷载。

2.2使用荷载                                                          

甲板荷载，直升飞机着降荷载，船舶停靠荷载。
2.3风荷载                                                                                                         

基本风压计算公式，作用在结构物上的风的作用力。                       
2.4波浪荷载                                                          

孤立桩柱波浪力计算，阻力系数和惯性力系数。
2.5海流荷载                                                         
海流荷载计算，卡门涡流。
2.6冰荷载                                                           
海冰对平台作用的主要形式及影响因素，大面积冰原挤压直立桩柱时的冰压力计算，流冰对桩柱的冲击荷载计算。

2.7荷载组合                                                         
结构构件分类，作用在结构上的荷载，荷载组合原则，荷载组合种类。

第三章 导管架平台总体设计                 

本章重点难点：平台方位、结构型式、上部轮廓尺度确定、平台上设备的布置。
3.1设计参数                                                         
使用参数，施工参数，海洋环境参数，海底地质参数。

3.2平台的方位、结构型式及主要尺寸设计                                 
平台方位设计，结构型式设计，上部轮廓尺度确定。

3.3平台上的主要设备                                                   
钻井及井口设备，油气处理设备，公用设施与设备。
3.4平台上设备的布置                                                   
设备布置考虑的因素，设备的布置原则，设备的布置。
第四章 上部结构
本章重点难点：梁格连接、甲板铺板的荷载分配。
4.1甲板结构的计算模型
结构简化，荷载简化。
4.2甲板结构的设计

甲板铺板厚度的确定，次梁的截面选择，主梁和立柱的截面选择。

第五章 桩基设计                

本章重点难点：受压桩轴向承载力计算方法
5.1单桩轴向承载力计算                                               
受压桩的轴向承载力计算方法，开口钢管桩的桩端闭塞效应，受拉桩抗拔力计算。
5.2群桩效应和荷载分布
轴向荷载作用下的群桩效应，横向荷载作用下的群桩效应。
5.3桩体设计                                                         
桩的入土深度和壁厚设计，桩身分段及各桩段结构设计。

第六章 导管架设计                

本章重点难点：设计计算模型、刚度矩阵。

 6.1设计依据及设计内容                                               
设计导管架的基本依据，导管架结构的设计内容。

6.2设计计算模型                                                      

整体模型，分部模型。

6.3设计计算刚度矩阵                                                  
空间杆件刚度矩阵。

6.4导管架构件强度校核                                                
     轴向应力，剪应力，环向应力，折算应力。
第六章 移动式平台结构型式与主尺度          

本章重点难点：平台排水量、平台主尺度
6.1平台设计方法和要求 
母型设计，规范设计，强度理论设计。                                              
6.2平台结构组成与平台型式选择                                       
平台结构组成，平台型式选择。              
6.3平台排水量的确定
轻载排水量，满载排水量，风暴排水量。                                               
6.4平台主尺度                                                       
平台长度，宽度型深，主甲板基线高度，立柱尺度。
第七章 浮式钻井平台的漂浮稳性
本章重点难点：平台完整稳性、破舱稳性
7.1平台的运动                                                       
平台在浮态下的运动，钻井作业对平台摇荡运动的要求。                             

7.2平台的完整稳性                                                   
完整稳性的基本感念及要求。
7.3平台的破舱稳性
破舱稳性的概念及要求。
7.4平台的沉浮稳性                                                    
沉浮方式，稳性要求。
第八章 锚泊系统
本章重点难点：锚泊系统的种类和布置
8.1锚和锚链
锚泊系统的构成。                                                  
8.2锚泊系统的种类和布置型式                                         

移动式平台的锚泊系统，锚泊系统的布置型式，FPSO浮式生产系统的锚泊。

8.3锚泊设备技术与要求                                               

临时锚泊设计计算，移动式平台对锚泊定位系统的设计要求。
第九章 移动式平台设计
本章重点难点：坐底式平台设计、自升式平台设计、半潜式平台设计
9.1坐底式平台设计
坐底式平台的结构类型，工作水深与深度基准，沉浮稳性，坐底式平台设计的基本考虑。
9.2自升式平台设计                                                   

自升式平台工作原理与结构组成，桩腿的型式与构造，桩腿强度校核，拖航工况桩腿结构分析，着底工况自升式平台结构分析。

9.3半潜式平台设计                                                   

概述，立柱结构，撑杆结构，半潜式平台设计工况。

	
	Chapter 1 Introduction
Focus and difficulties: Types of offshore oil platforms.
1.1 Types of offshore oil platforms

Fixed platform, mobile platform.
1.2 Development trend of offshore oil platform

Development trend of international offshore oil platform , development trend of offshore oil platform in china.
Chapter 2 The Design load 
Focus and difficulties: Wind load, wave load, ocean current load and Combination principle of load.
2.1 Design load classification

Working load, construction load and environmental load.
2.2 Service load

Deck load, helicopter landing load, ship berthing load.
2.3 wind load

The formula of basic wind pressure and the force of wind acting on the structure.
2.4 Wave load

Calculation of wave forces for isolated piles, coefficient of resistance and coefficient of inertia force.
2.5 Ocean current load

Ocean current load calculation, Carmen vortex.
2.6 Ice load

The main factors and the effect of sea ice on a platform, a large area of ice sheet extrusion vertical cylinders of ice pressure calculation, the calculation of ice on pile impact load.
2.7 Load combination

Classification of structural members, load on structure, principle of load combination, types of load combinations.
Chapter 3 Overall design of jacket platform

Focus and difficulties: Platform orientation, structure type, upper profile scale determination, layout of equipment on the platform.
3.1 Design parameter

Use parameters, construction parameters, marine environmental parameters, submarine geological parameters.

3.2 The orientation, structure type and main dimension design of the platform

Platform azimuth design, structural type design, upper profile scale determination.

3.3 Main equipment on the platform

Drilling and wellhead equipment, oil and gas treatment equipment, utilities and equipment.

3.4 Layout of equipment on the platform

Consideration of equipment layout, arrangement of equipment and arrangement of equipment.
Chapter 4 Superstructure
Focus and difficulties: Beam grid connection, the load distribution of the deck.
4.1 A computational model of deck structures

Simplified structure, simplified load.
4.2 Deck structure design

Determination of deck thickness, beam section, section girder and column.
Chapter 5 Pile foundation design

Focus and difficulties: Calculation method of axial bearing capacity of compression pile.
5.1 T Calculation of axial bearing capacity of single pile

Calculation method of axial bearing capacity of compression pile, pile end blocking effect of open tubular steel pile and uplift force of tension pile.
5.2 Pile group effect and load distribution

Pile group effect under axial load and pile group effect under lateral load. 
5.3 Pile design

The design of the depth and thickness of the pile, the section of the pile and the design of the structure of each pile.

Chapter 6 Jacket design

Focus and difficulties: Design calculation model and stiffness matrix.
6.1 Design basis and design content

The basic design of jacket, the design of jacket structure are discussed.

6.2 Design calculation model

Overall model, Subsection model. 

6.3 Design and calculate stiffness matrix

Stiffness matrix of space member.

6.4 Strength checking of pipe structural parts

Axial stress, shear stress, hoop stress, and equivalent stress.
Chapter 7 Structural type and main scale of mobile platform
Focus and difficulties: Platform displacement and main scale of platform. 

7.1 Platform design methods and requirements

Model design, standard design, strength theory design.

7.2 Platform structure composition and platform type selection

Platform structure composition, platform type selection.

7.3 Determination of platform displacement

Light load displacement, full load displacement, storm water displacement.

7.4 Platform principal scale

Platform length, width, depth, base deck height, column scale.

Chapter 8 Floating stability of floating drilling platform
Focus and difficulties: Platform integrity stability, broken cabin stability.
8.1 Platform movement

Platform in the floating state of motion under the requirements of drilling operations on the platform, swaying motion.

8.2 Complete stability of the platform

Integrity stability requirements, complete stability calculation method.
8.3 Broken deck stability of platform

Stability requirement of broken cabin and calculation method of broken cabin stability.
8.4 Stability of platform

Mode of float and sink, stability requirement, calculation method.
Chapter 9 Mooring System
Focus and difficulties: Types and arrangement of mooring systems.
9.1 Anchor and anchor chain

Composition of mooring system.

9.2 Types and layout of mooring systems

The mooring system of mobile platform, the layout pattern of mooring system, and the anchoring of FPSO floating production system.

9.3 Anchoring equipment technology and requirements

Design of temporary mooring system and design requirements of mobile platform for mooring positioning system.

Chapter 10 Mobile platform design

Focus and difficulties: Bottom platform design, jack up platform design and semi submersible platform design.
10.1 Bottom platform design

The structural types of the bottom platform, the depth of water and the depth datum, the stability of the ups and downs, and the design of the sitting bottom platform are considered.

10.2 Jack up platform design

The working principle and structure of the jack up platform, the type and structure of the leg, the checking of the strength of the leg, the analysis of the dragging leg and the analysis of the leg structure, and the structure analysis of the jack up platform under the bottom working condition.

10.3 Semi submersible platform design

The column structure, strut structure and design condition of semi submersible platform are summarized.

	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

1.2
	2
	讲授
	
	
	

	
	2.1
2.2
	2
	讲授
	
	
	

	
	2.3
2.4
	2
	讲授
	
	
	

	
	2.5

2.6

2.7
	2
	讲授、讨论
	2
	作业
	目标1

	
	3.1
3.2
	2
	讲授
	
	
	

	
	3.3
3.4
	2
	讲授
	2
	作业
	目标1

	
	4.1
4.2
	2
	讲授
	
	
	

	
	5.1

5.2
	1.5
	讲授
	
	
	

	
	5.3
	1.5
	讲授、讨论
	2
	作业
	目标2

	
	6.1

6.2
	1.5
	讲授
	
	
	

	
	6.3
6.4
	1.5
	讲授
	2
	作业
	目标2

	
	7.1

7.2

7.3

7.4
	2
	讲授
	
	
	

	
	8.1

8.2
	2.5
	讲授
	
	
	

	
	8.3

8.4
	2.5
	讲授
	
	
	

	
	9.1

9.2

9.3
	2
	讲授、讨论
	2
	作业
	目标1

	
	10.1

10.2

10.3
	6
	讲授
	2
	作业
	目标1

	
	Topics
	Course

Hours
	Teaching Methods
	Home

Hours
	Assignment
	Outcomes

	
	1.1

1.2
	2
	Teaching
	
	
	

	
	2.1
2.2
	2
	Teaching
	
	
	

	
	2.3
2.4
	2
	Teaching
	
	
	

	
	2.5

2.6

2.7
	2
	Teaching、Discussion
	2
	Homework
	Outcome 1

	
	3.1
3.2
	2
	Teaching
	
	
	

	
	3.3
3.4
	2
	Teaching
	2
	Homework
	Outcome 1

	
	4.1
4.2
	2
	Teaching
	
	
	

	
	5.1

5.2
	1.5
	Teaching
	
	
	

	
	5.3
	1.5
	Teaching、Discussion
	2
	Homework
	Outcome 2

	
	6.1

6.2
	1.5
	Teaching
	
	
	

	
	6.3
6.4
	1.5
	Teaching
	2
	Homework
	Outcome 2

	
	7.1

7.2

7.3

7.4
	2
	Teaching
	
	
	

	
	8.1

8.2
	2.5
	Teaching
	
	
	

	
	8.3

8.4
	2.5
	Teaching
	
	
	

	
	9.1

9.2

9.3
	2
	Teaching、Discussion
	2
	Homework
	Outcome 1

	
	10.1

10.2

10.3
	6
	Teaching
	2
	Homework
	Outcome 1

	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：Final Exam 
	70%

	教材及参考资料
Textbooks & Other Materials
	1．《海洋石油平台设计》，陈建民、娄敏、王天霖编著，石油工业出版社，2012年。

	
	1. Chen Jianmin, Lou Min and Wang Tianlin, Offshore oil platform design, petroleum industry press, 2012.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	张敬
	审核人(系/教研室主任)

Approved by
	


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

	
	
	
	
	
	
	
	
	
	
	
	
	
	是


