《海洋平台仪表及控制系统》教学大纲
Syllabus of Offshore Platform Instrumentation and Automation
	课程基本信息
Course Information

	课程名称
Course Name
	海洋平台仪表及控制系统

	
	Offshore Platform Instrumentation and Automation

	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
	02239
	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，石油工程
Naval Architecture  and Offshore Engineering， Petroleum 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、电工电子学
College Physics，Engineering mechanics， Fluid mechanics， Electric and Electronics  

	课程简介
Course Description
	 “海洋平台仪表及控制系统”是船舶与海洋工程专业的一门专业选修课程。课程主要讲授：测量、仪表和自动控制的基本概念和基本知识；海洋油气平台上的压力、流量、温度、物位等工艺参数的测量和仪表（包括传感器）的基本原理、基本组成和应用情况；自动控制系统的类型、构成、工作原理和特点；常用的自动化装置的作用、构成、原理和应用特点；海洋平台常用自动控制系统的功能、构成、工作原理和应用特点等。通过该课程的学习，学生能够掌握海洋平台仪表和自动化的基本知识，具备合理选择适用的仪表（传感器）和自动化系统解决海洋油气作业中的测量和控制问题的能力，具备分析和处理海洋油气平台测量和控制问题的基本能力。

	
	 “Offshore Platform Instrumentation and Automation” is an elective course for Naval architecture and offshore engineering major students. This course contents include: basic concepts and knowledge of measurement, instrumentation and automation; and the basic principle, composition and application of the measurement and instrumentation for process parameters, such as pressure, flow, temperature and material level on offshore platform; classification, structure, principle and characteristics of automatic control system; the function, structure, working principle and application characteristics of the common automation devices; the structure, principle and application of common automatic control systems on offshore platform. Through this course, students can master the basic knowledge of instrumentation and automation of offshore platforms, and have the ability to select appropriate instruments (sensors) and automation systems to solve the problem of measurement and control in offshore oil and gas operations, and the ability to analyze and deal with offshore oil and gas platform measurement and control issues.



	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：掌握海洋平台仪表和自动控制系统的基础知识，为以后从事海洋油气工程设计和作业奠定基础。
	1.3

	
	目标2：掌握合理选择适用的仪器仪表（传感器）去解决测量问题的基本技能，具备分析和处理海洋油气平台测量和控制问题的基本能力。
	2.2

	
	Learning Outcomes
	Major Objectives

	
	Master the basic knowledge of instrumentation and automation systems for offshore platforms to lay the foundation for the design and operation of offshore oil and gas engineering. 
	1.3

	
	Acquire the basic skills to select the appropriate instruments (sensors) to solve measurement problems, be able to analyze and deal with measurement and control issues on offshore oil and gas platforms.
	2.2

	教学内容
Topics
	第一章 绪论
本章重点难点：测量、仪表与自动化的基本概念。
1.1 测量与仪表的基本知识
测量的基本概念，测量误差的类型、计算方法和特点，仪表及其基本构成和功能，仪表的常用技术指标，仪表的防护与防爆。
1.2 自动化的基本知识
自动化，自动控制系统的基本类型、构成、原理和特点。
1.3 海洋平台仪表及自动化设备的特点
海洋平台环境特征，海洋平台仪表及自动化系统的特殊要求。
第二章 海洋平台常见工艺参数的测量及仪表
本章重点难点：各参数测量仪表的功能、原理、构成及应用特点。
2.1 流体压力的测量及仪表
压力及其测量方法；常用压力测量仪表和传感器的结构组成、工作原理和应用特点；测压仪表的选择、使用和标定。
2.2 温度的测量及仪表
温度及其测量方法；常用温度测量仪表和传感器的结构组成、工作原理和应用特点；测温仪表的选择和使用。
2.3 流量的测量及仪表
流量及其测量方法；常用流量测量仪表的结构组成、工作原理和应用特点；流量测量仪表的选择和使用。
2.4 物位的测量及仪表
物位及其测量方法；常用物位测量仪表的结构组成、工作原理和应用特点；物位测量仪表的选择和使用。
第三章 自动化装置与自动控制系统
本章重点难点：常用自动化装置及工作原理。
3.1 常用自动化装置
控制器，调节阀，关断阀，安全阀等的功能、构成、工作原理和应用特点。
3.2 自动控制系统
自动控制系统的发展、分类、构成、原理和特点。
第四章 海洋平台常见控制系统
本章重点难点：各控制系统的作用及工作原理。
4.1 油气生产过程自动控制系统
油气生产过程中的压力、流量、温度、液位等参数的自动控制系统的构成、原理和应用特点。
4.2 紧急关断系统
紧急关断系统的作用、构成、原理和应用特点。
4.3 自升式平台桩腿自动升降系统
自升式平台桩腿自动升降系统的作用、构成、原理和应用特点。
4.4 升沉补偿系统
升沉补偿系统的作用、类型、构成、原理和应用特点。
4.5 管子自动处理系统
管子自动处理系统的作用、构成、原理和应用特点。
4.6 动力定位系统
动力定位系统的作用、构成、原理和应用特点。

	
	Chapter 1 Introduction
Important and difficult points：Basic concepts of measurement, instrumentation and automation. 
1.1 Basic knowledge of measurement and instrumentation
Basic concepts of measurement. Types, calculation methods and characteristics of measurement error. Instrument and its basic structure and function. Technical indicators of the instrument. Instrument protection and explosion-proof.
1.2 Basic concepts of automation.
Automation. The basic types, structure, principle and characteristics of automatic control system.
1.3 Characteristics of offshore platform instrumentation and automation equipment
Environmental characteristics of offshore platforms, special requirements for instrumentation and automation systems for offshore platforms.
Chapter 2 Measurement and instrument for common technical parameters of offshore platform
Important and difficult points：The function, principle, structure and application characteristics of each parameter measuring instrument.
2.1 Fluid pressure measurement and instrumentation
Pressure and its measuring method. The structure, working principle and application characteristics of pressure measuring instruments and sensors. Selection, use and calibration of pressure measuring instruments
2.2 Temperature measurement and instrumentation
Temperature and its measuring method. The structure, working principle and application characteristics of temperature measuring instruments and sensors. Selection, use and calibration of temperature measuring instruments.
2.3 Flow measurement and instrumentation
Flow and its measuring method. The structure, working principle and application characteristics of flow measuring instruments and sensors. Selection, use and calibration of flow measuring instruments.
2.4 Level measurement and instrumentation
Level and its measuring method. The structure, working principle and application characteristics of level measuring instruments and sensors. Selection, use and calibration of level measuring instruments.
Chapter 3 Automatic device and automatic control system
Important and difficult points：Common automation devices and its’ working principle.
3.1 Common automation devices
The function, structure, working principle and application characteristics of the controller, regulating valve, shutoff valve, and safety valve.
3.2 Automatic control system
Development, classification, structure, principle and characteristics of automatic control system.
Chapter 4 Common control system on offshore platform
Important and difficult points：The function and working principle of each control system.
4.1 Oil and gas production process automatic control system
The structure, principle and application of automatic control system of pressure, flow, temperature and liquid level in oil and gas production.
4.2 Emergency shutdown system
Function, structure, principle and application of emergency shutdown system.
4.3 Automatic lifting system of jack up platform
The function, structure, principle and application characteristics of the automatic lifting system of jack up platform
4.4 Heave compensation system
Function, type, structure, principle and application characteristics of heave compensation system.
4.5 Automatic pipe handling system
The function, structure, principle and application characteristics of automatic pipe handling system.
4.6 Dynamic positioning system
The function, composition, principle and application of dynamic positioning system.

	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
	4
	讲授
	4
	作业
	目标1、2

	
	1.2
	2
	讲授
	1
	自学
	目标1

	
	1.3
	1
	讲授
	1
	自学
	目标1

	
	2.1
	4
	讲授
	4
	作业
	目标1、2

	
	2.2
	2
	讲授
	2
	作业
	目标1、2

	
	2.3
	5
	讲授
	4
	作业
	目标1、2

	
	2.4
	3
	讲授
	2
	作业
	目标1、2

	
	3.1
	2
	讲授
	2
	自学
	目标1

	
	3.2
	1
	讲授
	1
	自学
	目标1、2、3

	
	4.1
	2
	讲授
	2
	大作业
	目标1、2、3

	
	4.2
	1
	讲授
	1
	自学
	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

	
	4.6
	1
	讲授
	1
	自学
	目标1、2

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

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

	
	1.1
	4
	Teaching
	4
	Homework
	outcome1、2

	
	1.2
	2
	Teaching
	1
	Reading
	outcome1

	
	1.3
	1
	Teaching
	1
	Reading
	outcome1

	
	2.1
	4
	Teaching
	4
	Homework
	outcome1、2

	
	2.2
	2
	Teaching
	2
	Homework
	outcome1、2

	
	2.3
	5
	Teaching
	4
	Homework
	outcome1、2

	
	2.4
	3
	Teaching
	2
	Homework
	outcome1、2

	
	3.1
	2
	Teaching
	2
	Reading
	outcome1

	
	3.2
	1
	Teaching
	1
	Reading
	outcome1、2

	
	4.1
	2
	Teaching
	2
	Homework
	outcome1、2

	
	4.2
	1
	Teaching
	1
	Reading
	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

	
	4.6
	1
	Teaching
	1
	Reading
	outcome1、2

	考核方式
Grading
	评价环节
	比例

	
	环节1：作业
	30%

	
	环节2：平时表现
	20%

	
	环节3：期末考试
	50%

	
	
	

	
	Evaluation
	Percentage

	
	Evaluation 1: Assignment
	30%

	
	Evaluation 2: Attendance and Performance
	20%

	
	Evaluation 3: Final Exam
	50%

	
	
	

	教材及参考资料
Textbooks & Other Materials
	1.《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. 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
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




