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	课程基本信息
Course Information

	课程名称
Course Name
	海洋油气作业与安全

	
	Offshore Oil-Gas Operation & Safety

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

	负责人
Leader
	付光明，王锴
	课程团队
Team Members
	海洋油气工程教学团队

	课程编码
Course Code
	02418
	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
	海洋油气工程，石油工程，船舶与海洋工程

	授课语言
Language of Instruction
	中文

	先修课程
Prerequisite
	海洋油气工程装备，船舶工程基础

	课程简介
Course Description
	
《海洋油气作业与安全》是海洋油气工程专业的必修课程，同样适用于石油工程专业以及船舶与海洋工程专业本科生选修。课程内容涉及海洋油气开发历程和安全以及风险评价范畴，重点讲述海洋油气开采中设计的安全理论、安全管理、施工作业过程中风险分析与安全评价、风险控制措施和应急措施等方面的知识，以培养学生的安全生产意识，提升学生的安全生产技能，结合其他课程的学习，培养学生理解和评价海洋油气工程领域的专业工程实践对环境、社会可持续发展的影响，培养学生针对的复杂工程问题的安全设计开发能力，为解决海洋油气开采中的安全生产问题打下基础。


	
	《Offshore Oil-Gas Operation & Safety》is one of the major course for the undergraduate student in Offshore Oil-Gas engineering, and it is also suitable for the student majored in Petroleum Engineering and Naval Architectural and Ocean Engineering. This course mainly introduces the safety evaluation and risk management during the offshore oil & gas exploration and production process. This course focus on the safety theory and management, risk analysis and safety evaluation in the process of construction and risk control method and contingency management. Through the learning of this course, the student would have the ability to understand and resolve the complex engineering problem in offshore oil-gas engineering, and help to build a whole knowledge system to evaluate the safety problem in offshore oil & gas exploration and production.   



	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：培养学生的安全设计开发能力，能够在设计环节中考虑社会、安全及法律法规等因素影响
	3.2

	
	目标2：能够理解海洋油气工程领域的复杂工程问题的专业工程实践对环境的影响，掌握安全评价的方法。
	7.1

	
	目标3：能够认识海洋油气工程领域工程实践对环境的影响程度，并有能力避免或缓解不利影响，理解风险评价与风险管理的内容和措施。
	7.2

	
	Learning Outcomes
	Major Objectives

	
	Outcomes 1: To develop the ability of safety design and development with considering the factors of society, laws and regulations during the design process.
	3.2

	
	Outcomes 2：Understand the effect of engineering practice on the environment and human life, to help the student to understand the safety evaluation method
	7.1

	
	Outcomes 3：Understand the contents of the safety management and risk analysis.
	7.2

	教学内容
Topics
	第一章  前言
本章重点难点：海洋油气开采的主要安全生产问题                                                    
1.1 海洋石油开发历程简介
海洋石油开发历程，海洋石油作业特点
1.2 海洋石油开发安全范畴
    国内外海洋石油管理模式，海洋石油作业安全生产要求
第二章  海洋油气生产与作业设施
本章重点难点：海洋油气生产和作业主要设施和设备
2.1  海洋油气生产设施
海洋油气生产的主要设备及其主要特点
2.2  海洋油气作业设施
海洋油气作业的主要设备
第三章  海洋油气施工作业风险分析
本章重点难点：不同阶段的生产作业内容及特点，主要的风险分析和防控措施
3.1  海上物探作业
海上物探特点及方法，作业装备和风险分析
3.2  移动式海洋平台拖航就位
就位作业主要特点以及程序，风险分析和防控措施
3.3  海上钻完井作业
作业特点，设备与特性，作业程序以及风险防控措施
3.4  海上延长测试作业
概念及特点，测试设施以及工序，风险分析和防控措施
3.5  海上井下作业
作业特点，内容以及风险防控措施
3.6  海洋石油工程建设
作业特点，典型工程建设举例风险防控措施
3.7  海上油气生产
作业特点，主要方式以及工艺，防线分析和防控措施
3.8  海底管道集输
主要特点，管道类型以及风险防控举措
3.9  海上弃井与设施弃置作业
作业特点，主要施工设备和施工工序
3.10  含硫化氢场所作业
性质，来源以及风险防控举措
3.11  船舶运输
特点，常用船舶类型和风险分析
3.12  直升机运输作业
作业特点，常用机型以及风险防控
第四章  海洋油气安全监督管理
本章重点难点：海洋油气安全的特点、监管体制以及安全管理内容
4.1  海洋石油安全范畴
海洋油气安全的特点
4.2  我国海洋石油安全监管体制
政府监督、企业全面负责制和第三方检验把关
4.3  海洋石油安全生产法规
生产许可制度、第三方发证检验制度、安全评价制度、三同时制度、安全培训和人员持证上岗制度以及事故报告和事故调查制度
4.4  海上安全管理
电气管理、危险品管理、作业许可管理、承包商管理、出海人员管理以及安全教育培训等
第五章  海洋油气安全分析方法
本章重点难点：海洋油气安全定性和定量的分析方法
5.1  定性分析方法
作业安全分析（JSA）、危险与可操作研究（HAZOP）、肯特评分法、预先危险性分析（PHA）以及安全检查表（SCL）
5.2  定量分析方法
故障树（FTA）、事件树（ETA）、模糊综合评价(FCE)以及定量风险评价法(QRA)
第六章  海洋油气作业风险管理
本章重点难点： 梳理风险管理的流程、程序和要求，掌握风险管理的工具和方法
6.1 风险管理概述
风险管理的起源、发展历程、定义和分类、现有成果与内部控制
6.2 风险管理的基本原理
认识分析按管理的基本流程、风险源的识别、风险分析与评价，了解风险管理与HSE体系
6.3风险管理的管理要求
了解风险管理的方针、要求与基本流程
6.4风险管理的工具和方法
作业安全分析（JSA）、作业风险分析（TRA）以及目风险评估（PRA）
第七章  海洋油气应急管理
本章重点难点：海洋油气开发的应急管理基本要求和如何建立健全相应的应急预案
7.1  海洋石油事故类型与案例分析
事故类型的案例分析
7.2  应急预案
了解应急预案的编制与应急预案演练
7.3  溢油应急物资装备与技术
学习主要的应急物资设备以及应急技术
7.4  溢油应急管理  
应急管理法规与应急预案          
第八章  海洋油气开采重大事故案例分析
本章重点难点： 重大事故分析与安全教训
8.1  国外海洋油气开发事故经典案例 
重点了解 Pipe Alpha 事故、深水地平线事故、巴西P36平台爆炸翻沉事故以及印度洋平台火灾等国外重大事故情况。                                   
8.2  国内海洋油气开发事故经典案例   
着重了解渤海二号平台翻沉事故、瓜哇海号钻井船翻沉事故、某平台变电所燃爆事故、某钻井队车辆翻沉等国内海洋油气开发重大安全事故。
 

	
	Chapter 1. Introduction
Main points for this chapter: the safety problems in the exploitation of offshore oil & gas
1.1 Introduction to offshore oil & gas development
The history of offshore oil & gas development
1.2 Offshore oil & gas development security category
Offshore oil & gas production safety requirements and management mode
Chapter 2. Offshore oil & gas and gas production and operation facilities
Main points for this chapter: offshore oil & gas production and operation facilities and equipment
2.1 Offshore oil & gas production facilities
Equipment and characteristics of offshore oil and gas production
2.2 Offshore oil & gas operation facilities
Main equipment for offshore oil and gas operations
Chapter 3. Offshore oil & gas construction and operation risk analysis
Main points for this chapter: contents and characteristics of the production operations in different stages
3.1 Marine geophysical operations
Characteristics and methods for marine geophysical prospecting, operating equipment and risk analysis
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]3.2 Offshore floating platform towing position
The towing position features and procedures, risk analysis and control measures
3.3 Offshore drilling and completion operations
Operating equipment and characteristics, procedures and risk analysis and control measures
3.4 Offshore extension test
Concepts and characteristics, facilities and procedures, risk analysis and control measures
3.5 Downhole operations
Operating characteristics, content and risk prevention and control measures
3.6 Offshore oil & gas engineering construction 
Operating characteristics, typical engineering construction example of risk prevention and control measures
3.7 Offshore oil & gas production
Operating characteristics, risk analysis and control measures
3.8 Subsea gathering and transportation pipeline
Features, risk prevention and control measures
3.9 Operation of well abandonment and abandonment facilities
Operating characteristics, main construction equipment and construction process
3.10 Hydrogen sulfide workplace
Properties, resource and risk prevention and control measures
3.11 Shipping
Characteristics, ship types and risk analysis
3.12 Helicopter transport operation
Operating characteristic, risk prevention and control system
Chapter 4. Offshore oil & gas safety supervision and management
Main points for this chapter: characteristics of offshore oil & gas engineering safety, regulatory system and safety management
4.1 Offshore oil & gas security category
Characteristics of offshore oil & gas safety
4.2 Offshore oil & gas safety supervision system in China
Government supervision, enterprise comprehensive responsibility system and third party inspection
4.3 Offshore oil & gas safety regulations
Production license system, third party certification and inspection system, safety evaluation system, the three simultaneous system, safety training and personnel certification system, accident report and accident investigation system
4.4 Maritime safety management
Electrical management, work permit management, contractor management, personnel management and safety education and training
Chapter 5. Safety analysis method in offshore oil & gas engineering
Main points for this chapter: qualitative and quantitative analysis methods for offshore oil & gas engineering safety
5.1 Qualitative analysis method
Job safety analysis (JSA), hazard and operability study (HAZOP), Kent scoring method, pre-hazard analysis (PHA) and safety check list (SCL)
5.2 Quantitative analysis method
Fault tree analysis (FTA), event tree analysis (ETA), fuzzy comprehensive evaluation (FCE) and quantitative risk assessment (QRA)
Chapter 6. Risk management for offshore oil & gas operation 
Main points for this chapter: risk management method, procedures and requirements 
6.1 Risk management overview
The development, definition and classification of risk management
6.2 Basic principles of risk management
Understanding of the basic process of management, risk identification, risk analysis and evaluation and HSE system
6.3 Risk management requirements
Risk management policies, requirements and basic processes
6.4 Tools and methods of risk management
Job safety analysis (JSA), operational risk analysis (JHA) and project risk assessment (PRA)
Chapter 7. Offshore oil & gas emergency management
Main points for this chapter: basic requirements of emergency management for offshore oil & gas development, establishment and improvement of the corresponding contingency plans
7.1 Marine accidents and case studies
Case analysis of accident type
7.2 Emergency plan
Understand the preparation of emergency plans and emergency preparedness exercises
7.3 Oil spill emergency materials, equipment and technology
Emergency equipment and emergency technology
7.4 Oil spill emergency management
Emergency management regulations and emergency plans
Chapter 8. Accident analysis in the exploitation of offshore oil & gas
Main points for this chapter: major accident analysis and safety lessons
8.1 Typical accident of offshore oil and gas development 
Pipe Alpha accident, Deepwater Horizon accident, Brazil P36 explosion accidents and offshore platform fire in Indian Ocean and other accidents.
8.2 Typical accident of domestic offshore oil & gas development
Bohai No. 2 platform accident, Java Sea drilling ship accident, a drilling crew vehicle capsized and other domestic offshore oil & gas accidents.


	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
	文献调研
	目标1

	
	2.1
2.2
	2
	讲授
	2
	作业
	目标1

	
	3.1
3.2
3.3
	2
	讲授
	2
	文献调研
	目标2，3

	
	3.4
3.5
3.6
	2
	讲授
	2
	文献调研
	目标2，3

	
	3.7
3.8
3.9
	2
	讲授
	2
	文献调研
	目标2，3

	
	3.10
3.11
3.12
	2
	讲授
	2
	文献调研
	目标2，3

	
	4.1
4.2
4.3
4.4
	2
	讲授
	2
	课外文献阅读
	目标2

	
	5.1
5.2
	6
	讲授
	3
	作业
	目标2

	
	6.1
6.2
	2
	讲授
	2
	课外文献阅读
	目标3

	
	6.3
6.4
	2
	讲授
	2
	课外文献阅读
	目标3

	
	7.1
7.2
	2
	讲授
	2
	课外文献阅读
	目标2，3

	
	7.3
7.4
	2
	讲授
	2
	课外文献阅读
	目标2，3

	
	8.1
8.2
	4
	讲授
	4
	课外文献阅读
	目标2，3

	
	
	
	
	
	
	

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
1.2
	2
	Teaching
	2
	Reading
	Outcome 1

	
	2.1
2.2
	2
	Teaching
	2
	Assignment
	Outcome 1

	
	3.1
3.2
3.3
	2
	Teaching
	2
	Reading
	Outcome 2，3

	
	3.4
3.5
3.6
	2
	Teaching
	2
	Reading
	Outcome 2，3

	
	3.7
3.8
3.9
	2
	Teaching
	2
	Reading
	Outcome 2，3

	
	3.10
3.11
3.12
	2
	Teaching
	2
	Reading
	Outcome 2，3

	
	4.1
4.2
4.3
4.4
	2
	Teaching
	2
	Reading
	Outcome 2

	
	5.1
5.2
	6
	Teaching
	3
	Assignment
	Outcome 2

	
	6.1
6.2
	2
	Teaching
	2
	Reading
	Outcome 3

	
	6.3
6.4
	2
	Teaching
	2
	Reading
	Outcome3

	
	7.1
7.2
	2
	Teaching
	2
	Reading
	Outcome 2，3

	
	7.3
7.4
	2
	Teaching
	2
	Reading
	Outcome 2，3

	
	8.1
8.2
	4
	Teaching
	4
	Reading
	Outcome 2，3

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时表现
	10 %

	
	环节2 课后作业
	15 %

	
	环节3 课堂内讨论
	20 %

	
	环节4 考试环节
	55%

	
	Evaluation
	Percentage

	
	Evaluation 1 Attendance and Performance
	10 %

	
	Evaluation 2 Assignment
	15 %

	
	Evaluation 3 In-class discussion
	20 %

	
	Evaluation 4 Final Exam
	55 %

	教材及参考资料
Textbooks & Other Materials
	1. 穆剑，海上油气田安全技术与管理. 北京：石油工业出版社，2015；
2. 荆波，海洋石油勘探开发安全概论.北京：石油工业出版社，2006；


	
	1. Mu Jian, Safety and Management Technology in Offshore Oil & Gas Field, Petroleum Industry Press, 2015.
2. Jing Bo, Safety Introduction in Offshore Oil & Gas Exploration and Production, Petroleum Industry Press, 2006.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	付光明，王锴
	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

