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	课程简介
Course Description
	本课程为海洋油气工程专业的专业必修课程之一。主要讲述海洋油气开发管理的基本概念、基本原理、基本做法。具体内容包括海洋油气开发特点、开发方案及管理、钻完井管理、采油生产操作与管理、生产维护操作与管理、海洋油气工程建设内容、HSE与经济评价、油气田废弃技术与管理等内容。本课程的目的是使学生通过学习，在掌握海上油气工程管理的基本知识与基础做法的基础上，具备工程项目过程管理、油气生产管理的初步能力，为从事海上油气开发管理与操作工作奠定基础。

	
	This course is one of the major courses for the undergraduate student in Offshore Oil & Gas Engineering. This course mainly introduces the characteristic of the offshore oil & gas exploration and production, field development mode, the management of drilling and completion, operation and management of oil & gas production, offshore oil & gas engineering construction, HSE and economic assessments and so on. Through the learning of this course, the student would have the ability to understand the offshore engineering process management, offshore oil & gas production management, in order to prepare for future offshore oil & gas development and operation. 



	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：掌握海上油气工程管理的基本理论与基础知识。
	1.4, 11.1,11.2

	
	目标2：具备钻完井、油气生产、设施维护等过程管理的初步能力。
	3.2,9.3,10.3,11.1,11.2

	
	目标3：具备HSE与经济管理的基本技能。
	7.2,9.3,10.3, 11.1,11.2

	
	Learning Outcomes
	

	
	Outcome 1: Master the basic theory and knowledge of offshore oil & gas engineering management.
	1.4, 11.1,11.2

	
	Outcome 2: To develop the management abilities in drilling and completion, offshore oil & gas production and facility maintenance.   
	3.2,9.3,10.3,11.1,11.2

	
	Outcome 3: To develop the abilities in HSE and economic management.
	7.2,9.3,10.3, 11.1,11.2

	教学内容
Topics
	第1章 概述
本章重点难点: 海洋油气田开发过程及特点、开发阶段的划分
1.1 海洋石油开发特点
自然条件、平台工作空间、装备工具、投资与管理、技术风险、人员要求、油气田寿命、交通运输、支持保障及应急救助、安全管理和环境保护
1.2 海洋石油开发经验
低成本与高技术战略、优快钻井与高速开采、前期研究与方案优化、科学决策与执行力、健康安全环保管理体系
1.3 海上油气田开发生产阶段的划分
第2章 海上油气工程项目管理	
本章重点难点: 项目管理的概念和基本内容、石油工程项目管理的控制要素、可行性研究阶段项目管理方法、建设阶段工程项目管理方法、风险管理方法、甘特图
2.1 项目管理基本理论
项目的定义和特性、项目管理的概念和基本内容、石油工程项目基本特征、石油工程项目管理的控制要素
2.2 项目团队管理	
2.3 可行性研究阶段项目管理
需求分析、基础资料的整理和确认、确定设计工作原则、设计大方案及优化专业方案
2.4 建设阶段工程项目组织和管理
工程项目建设阶段划分、工程项目组织结构及职责、项目实施方案的编制、项目的实施及控制、工程采办、施工管理
2.5 风险管理方法和项目开发及实施程序
风险管理方法、项目开发及实施程序
第3章 海上油气生产HSE体系与管理
本章重点难点: 风险与危险的基本区别、风险评价的基本步骤、危险辨识方法、HSE体系组成与内容、事故致因理论
3.1安全危险辨识与风险评价
事故预防原理、危险与风险的基本概念、风险评价过程的基本步骤及要求、风险评价的实施、危险辨识、风险评价、风险控制
3.2 中海油健康安全环保管理体系
健康安全环保理念和政策、健康安全环保管理体系文件、健康安全环保机构、全方位全过程的安全管理、应急事件管理、安全监督与教育培训、海洋石油与环境保护
3.3 事故调查指南
调查事实、事故致因、纠正措施、结果和措施文件化、后续跟踪
第4章 海上油气工程前期研究
本章重点难点: 总体开发方案的组成
4.1 预可行性研究
油气藏预可行性研究、钻完井预可行性研究、地面工程预可行研究
4.2 可行性研究
油气藏可行性研究、钻完井可行性研究、采油及作业可行性研究、地面工程可行性研究
4.3 总体开发方案(ODP)
总论、油气藏地质和油藏工程、钻井、完井、采油工程方案、地面工程方案、生产作业方案、安全分析方案、海洋环境保护、经济评价、总体开发方案报告编写的依据
4.4 前期研究工作的组织和运作
工作程序、方案的优化、油气销售
第5章 地质油藏研究
本章重点难点: 储量定义、储量评估工作阶段划分、油藏开发方案编制过程
5.1 地质储量管理
地质油气储量的定义和分类、储量评估工作阶段划分、要求及申报程序、储量的风险分析及控制
5.2 油藏描述和模拟技术
油藏描述、油气藏地质模型、油气藏数值模拟基本原理
5.3 油藏开发方案编制
开发地质研究、油藏开发方案编制的过程
第6章 海上钻完井生产管理
本章重点难点:海洋钻完井技术、设备与管理做法
6.1 钻完井管理
海上钻井实行项目管理的必要性、海上钻井工程的承包方式、钻完井项目的管理、钻完井健康安全环保管理体系、海上石油钻井工程项目管理的具体做法
6.2 海上石油钻井工艺及设备
海上钻井装置的分类、海上钻井平台结构及特点、浮式钻井装置辅助设备、海上钻井装置的选择
6.3 海上钻井技术
优快钻井、高温高压井钻井、大位移井钻井、深水钻井
6.4 海上油气田完井设计
海上油气田完井设计准备及资料收集、完井设计遵循的原则、完井设计的基本方法、不同阶段完井设计要求、完井计划和预算编制
6.5  海上油气田完井工作程序与管理
完井项目分阶段工作程序、完井项目管理、完井总监负责制、完井项目招标、采办管理程序、完井项目交接验收
第7章 海上石油工程建设与管理
本章重点难点: 海洋石油工程项目管理做法、海底管道完整性管理程序
7.1 海上油气田生产设施和系统	
概述、海上油气田生产设施类型、几种典型的海上油气生产系统、海上油气田生产设施选择原则
7.2 海洋石油终端
海上石油终端的概念和类型、单点系泊系统、原油储存系统、海上终端原油外输、陆上终端
7.3 海底管道和管缆
海底管道的设计、海底管道的铺设方法、油气混输管路、海底管道的工况调节、海底管线的维护保养、海底管道完整性管理程序、海底管缆
第8章 海上油气生产与管理
本章重点难点: 油气生产过程管理内容与做法
8.1 概述
海上油气生产与集输系统、海上油气田生产辅助系统
8.2 原油生产系统
海上采油方式选择原则、自喷采油、气举采油、电潜泵采油
8.3 原油处理系统
原油处理主要工艺和设施、油气水分离、脱水脱盐、伴生气处理、闭式排放
8.4 水处理系统
含油污水处理、注水及水质处理
8.5 油气水计量
油气的计量参数、油气水常用计量装置和仪表
8.6 安全、消防、救生和溢油处理
安全系统、消防系统、救生逃生系统、硫化氢的人身安全防护、海上溢油处理
8.7 海上气井生产
气井合理产量确定、气井工作制度、气井分类开采、排水采气工艺、天然气处理、天然气水化物的形成及抑制
8.8 生产管柱及钢丝作业
生产管柱设计、常用的井下工具、典型的海上油气井生产管柱、钢丝和电缆作业
8.9 生产管理
前期研究阶段、建设阶段、联合调试阶段及投产阶段、生产阶段日常生产管理、生产设备管理、生产设施的检验和维护
第9章 海上油气田弃置技术与管理	
本章重点难点: 油气田废弃的指导原则、废弃流程、废弃环境影响评估
9.1 应遵守的法律、法规
国内法律法规、国际公约、中海油的规定
9.2 弃置方案的编写
油气田概况、弃井作业方案和施工作业程序、弃井作业进度考虑的因素、弃并作业费用概算依据
9.3 平台及管线弃置指导原则
原地弃置、异地弃置、改作他用、采用多种弃置方式、例外情况
9.4 海上油气田废弃流程与环境影响评估
海上油气田废弃流程、海上油气田废弃影响因素、海上油气田废弃环境影响评估
9.5 海上油气田废弃技术
弃井作业方式、弃井井下作业实施器具
9.6 海上油气生产设施的废弃技术
第10章 海上油气田经济评价与管理
本章重点难点: 经济评价阶段划分及评价内容、经济风险评价方法及管理
10.1 海上油气田经济评价阶段划分
经济评价阶段的划分、各阶段经济评价的内容
10.2 经济评价的基本概念
现金流量、资金时间价值和资金等值、经济评价的主要方法和指标
10.3 海洋石油建设项目投资计算
总投资及计算方法、项目总投资的构成、海上油田工程造价的基本构成、海上油田工程投资估算方法、海洋石油单项工程费用的编制、投资比选的方法
10.4 经济评价编制
经济评价的基础、合作油田现金流计算、自营油田现金流计算、油田经济性分析
10.5 经济风险评价与管理
经济风险评价、经济评价管理

	
	Chapter 1: Introduction
Main points for this chapter: development process and characteristics of offshore oil & gas exploration and production
1.1 Characteristics of offshore oil & gas development
Natural conditions, platform work space, equipment, investment and management, technical risk, personnel requirements, oil & gas field life, transportation and emergency rescue, safety management and environmental protection.
1.2 Experience in offshore oil & gas development
Low cost and high technology strategy, high speed drilling, preliminary research and program optimization, scientific decision-making and execution, health, safety and environmental protection management system
1.3 The division of offshore oil and gas field development and production
Chapter 2: Offshore oil & gas engineering management 
Main points for this chapter: the basic concepts of project management, control elements of petroleum engineering management, the feasibility study stage of project management, project management method in construction phase, risk management method, the Gantt chart
2.1 Project management Theory
The definition and characteristics of the project, the concept and basic content of the project management, the characteristics of the petroleum engineering and the control factors of the petroleum engineering management
2.2 Project team management
2.3 Project management in feasibility study phase 
Requirements analysis, collection and validation of basic data, determination of design principles, design of general programs and optimization of professional programs
2.4 engineering project organization and management in construction phase
Project construction phase division, project organization structure and responsibilities, project implementation plan preparation, project implementation and control, engineering procurement, construction management
2.5 Risk management methods, project development and implementation procedures
Risk management methods, project development and implementation procedures
Chapter 3: HSE system and offshore oil and gas production management
Main points for this chapter: the difference between risk and danger, the basic steps of risk assessment, risk identification method, HSE system content, and the theory of accident causation
3.1 Risk identification and assessment
Principles of accident prevention, basic concepts of risk, the basic steps and requirements of risk assessment process, the risk assessment implementation, risk identification, risk assessment and risk control
3. 2 Environmental health and safety management system of CNOOC
The concept of environmental protection and health and safety policy, documentation for health safety and environmental management system, health safety and environmental protection mechanism, emergency management, safety supervision and education and training, offshore oil and environmental protection
3.3 Accident investigation guidelines
the fact investigation, cause of the accident, corrective actions, results and measures documented and follow up
Chapter 4: Preliminary study of offshore oil & gas engineering 
Main points for this chapter: contents of overall development plan
4.1. Pre-feasibility study
Pre-feasibility study of oil & gas reservoir, drilling and completion and surface engineering
4.2 Feasibility study
Feasibility study of oil & gas reservoir, drilling and completion, offshore oil production and operation and ground engineering
4.3 Offshore development plan (ODP)
Development plan in oil and gas reservoir geology and reservoir engineering, drilling, completion, production engineering, ground engineering project, the production safety program and the analysis scheme, marine environmental protection, economic evaluation.
4.4 Organization and operation of early research work
Optimization of work procedure, program, oil & gas sales
Chapter 5: Geological reservoir research 
Main points for this chapter: the definition and evaluation of reserves, the evaluation of reserves, the division of work stages and the programming of reservoir development plan
5.1 Geological reserves management
Definition and classification of geological oil & gas reserves, evaluation of reserves, requirements and reporting procedures, risk analysis and control of reserves
5.2 Reservoir description and simulation techniques
Reservoir description, reservoir geological model and reservoir numerical simulation
5.3 Development of reservoir development plan
The process of geological research developing and programming of reservoir development
Chapter 6: Production management of offshore drilling and completion
Main points for this chapter: offshore drilling and completion technology, equipment and management practices
6.1 Drilling and completion management
Necessity of project management of offshore drilling engineering; project management of drilling; environmental, health and safety management system for drilling practice.
6.2 Offshore oil drilling technology and equipment
Classification of offshore drilling equipment, offshore drilling platform structure and characteristics, floating drilling rig selection, auxiliary equipment and offshore drilling equipment
6.3 Offshore drilling technology
High speed drilling, high temperature and high pressure well drilling, large displacement well drilling and deepwater drilling.
6.4 Offshore oil & gas field completion design
Principles of completion design, preparation and data collection, completion design, basic method of completion design, completion plans and budget preparation for offshore oil & gas field.
6.5 Offshore oil & gas field completion work procedures and management
The completion procedure, completion project management, completion project bidding, purchase management procedure and completion project handover acceptance
Chapter 7: Construction and management of offshore petroleum engineering 
Main points for this chapter: offshore petroleum engineering project management practices and subsea pipeline integrity management procedures
7.1 Offshore oil & gas production facilities and systems
The types of offshore oil & gas production facilities, offshore oil and gas production systems, and the selection principles of offshore oil & gas production facilities.
7.2 Offshore oil terminal
Concepts and types of offshore oil terminal, single point mooring systems, offshore oil storage systems, offshore terminals and onshore terminals
7.3 Subsea pipelines and cables
Subsea pipeline and cables, subsea pipeline design and laying method, oil and gas pipeline, maintenance of subsea pipelines, subsea pipeline integrity management procedures.
Chapter 8: Production and management of offshore oil and gas 
Main points for this chapter: contents and practices of oil and gas production process management
8.1 Introduction
Offshore oil and gas gathering and transportation system and offshore oil and gas field production supporting system
8.2 Crude oil production system
The principle of oil production, gas lift, and electric submersible pump mode
8.3 Crude oil processing system
The main process and crude oil processing facilities, oil-gas-water separation, dewatering and desalting, gas treatment.
8.4 Water treatment system
Oily wastewater treatment, water injection and water treatment.
8.5 oil gas and water measurement
Metering parameters of oil and gas, common metering devices and instruments for oil, gas and water
8.6 Safety, fire protection, lifesaving and oil spill disposal
Safety system, firefighting system, life escape system, hydrogen sulfide personal safety protection, offshore oil spill treatment
8.7 Offshore gas well production
Formation and suppression of reasonable production of gas well, the gas well working system, gas well classification, water drainage and gas production, natural gas treatment and natural hydrate gas.
8.8 Production pipe string and steel wire operation
Production string design, downhole tools, typical offshore oil & gas well production string, steel wire and cable operation
8.9 Production management
Preliminary research stage, construction phase, joint commissioning phase, production phase, daily production management, production equipment management, production facilities inspection and maintenance
Chapter 9: Abandonment technology and management of offshore oil and gas fields
Main points for this chapter: the guiding principles of oil & gas field abandonment, the abandonment process and the waste environmental impact assessment
9.1 Laws and regulations
Domestic laws and regulations, international conventions and CNOOC regulations
9.2 Preparation of disposal plan
General situation of oil & gas field, abandoned well operation plan and construction operation procedure, factors considered in abandoned well operation, and budget estimate of abandonment and operation cost
9.3 Abandonment of platform and pipeline disposal guidelines
9.4 Offshore oil & gas field abandonment process and environmental impact assessment
Abandonment process of offshore oil and gas fields, the factors affecting abandonment of offshore oil & gas fields, and evaluation of abandoned environmental impact on offshore oil and gas fields
9.5 Offshore oil & gas field waste technology
Abandoned well operation method and downhole operation implement
9.6 Abandonment technologies in offshore oil and gas production facilities
Chapter 10: Economic evaluation and management of offshore oil & gas fields 
Main points for this chapter: the stages of economic evaluation, the content of evaluation, the methods and management of economic risk assessment
10.1 Phase division of economic evaluation of offshore oil & gas fields
The division of economic evaluation stage and the content of economic evaluation at different stages
10.2 Concepts of economic evaluation
Cash flow, capital time value and capital equivalence, and the main methods and indexes of economic evaluation
10.3 Investment calculation of offshore oil construction projects
The total investment and calculation methods, the content of offshore oil field project cost, the investment estimation methods of offshore oilfield engineering, the preparation of offshore oil project cost and the method of investment comparison and selection.
10.4 Economic evaluation compilation
The basis of economic evaluation, cash flow calculation in cooperative oilfield and self-operated oilfield and the economic analysis of oil field.
10.5 Economic risk evaluation and management
Economic risk assessment, economic evaluation management.


	
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
1.3
	2
	讲授
	2
	查阅课外资料
	目标1

	
	2.1
2.2
2.3
	2
	讲授
	2
	查阅课外资料、作业
	目标1

	
	2.4
2.5
	2
	讲授
	2
	查阅课外资料
	目标1

	
	3.1
3.2
3.3
	4
	讲授
	4
	查阅课外资料
	目标1、3

	
	4.1
4.2
4.3
4.4
	2
	讲授
	2
	查阅课外资料
	目标1

	
	5.1
5.2
5.3
	2
	讲授
	2
	查阅课外资料
	目标1、2

	
	6.1
6.2
6.3
	2
	讲授
	2
	查阅课外资料
	目标1、2

	
	6.4
6.5
	2
	讲授
	2
	查阅课外资料
	目标1、2

	
	7.1
7.2
7.3
	2
	讲授
	2
	查阅课外资料
	目标1、2

	
	8.1
8.2
8.3
8.4
8.5
	3
	讲授
	3
	查阅课外资料
	目标1、2

	
	8.6
8.7
8.8
8.9
	3
	讲授
	3
	查阅课外资料、报告
	目标1、2

	
	9.1
9.2
9.3
9.4
9.5
	3
	讲授
	3
	查阅课外资料、报告
	目标1、2

	
	10.1
10.2
10.3
10.4
10.5
	3
	讲授
	3
	查阅课外资料、报告
	目标1、3

	
	
	
	
	
	
	

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
1.2
1.3
	2
	Teaching
	2
	Access to extracurricular information
	Outcome 1

	
	2.1
2.2
2.3
	2
	Teaching
	2
	Access to extracurricular information, Homework
	Outcome 1

	
	2.4
2.5
	2
	Teaching
	2
	Access to extracurricular information
	Outcome 1

	
	3.1
3.2
3.3
	4
	Teaching
	4
	Access to extracurricular information
	Outcome 1, 3

	
	4.1
4.2
4.3
4.4
	2
	Teaching
	2
	Access to extracurricular information
	Outcome 1

	
	5.1
5.2
5.3
	2
	Teaching
	2
	Access to extracurricular information
	Outcome 1, 2

	
	6.1
6.2
6.3
	2
	Teaching
	2
	Access to extracurricular information
	Outcome 1, 2

	
	6.4
6.5
	2
	Teaching
	2
	Access to extracurricular information
	Outcome 1, 2

	
	7.1
7.2
7.3
	2
	Teaching
	2
	Access to extracurricular information
	Outcome 1, 2

	
	8.1
8.2
8.3
8.4
8.5
	3
	Teaching
	3
	Access to extracurricular information
	Outcome 1, 2

	
	8.6
8.7
8.8
8.9
	3
	Teaching
	3
	Access to extracurricular information, report
	Outcome 1, 2

	
	9.1
9.2
9.3
9.4
9.5
	3
	

Teaching
	3
	Access to extracurricular information, report
	Outcome 1, 2

	
	10.1
10.2
10.3
10.4
10.5
	3
	Teaching
	3
	Access to extracurricular information, report
	Outcome 1, 3

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时表现
	10%

	
	环节2 作业、报告
	20%

	
	环节3 期末考试
	70%

	
	Evaluation
	Percentage

	
	Evaluation 1 Attendance and Performance
	10 %

	
	Evaluation 2 Homework and report
	20 %

	
	Evaluation 3 Final examination
	70 %

	
	
	

	教材及参考资料
Textbooks & Other Materials
	1．《海洋油气开采工程》，待编
2．《采油工程原理与设计》，张琪，石油大学出版社，2000，国家级重点教材，ISBN 7-5636-1197-5。
3．《海上采油工程手册》，《海上采油工程手册》编写组，石油工业出版社，2001，ISBN 7-5021-3232-5。
4．《海上油气田完井手册》，《海上油气田完井手册》编写组，石油工业出版社，1998，ISBN 7-5021-2233-8。
5．《海洋油气开采原理与技术》，张红玲，石油工业出版社，2013，ISBN 978-7-5021-9727-8。

	
	1．Offshore Oil & Gas Production Engineering, In press
2．Zhang Qi, Production Engineering Principles and Design，Petroleum Industry Press, 2000.
3．Writing Group of Manual of offshore oil production, Manual of offshore oil production, Petroleum Industry Press, 2001.
4．Writing Group of Manual of offshore well completion, Manual of offshore well completion, Petroleum Industry Press, 1998.
5．Zhang Hongling, Offshore Oil & Gas Production Engineering Principles, Petroleum Industry Press, 2013.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	王杰祥/刘均荣
	审核人(系/教研室主任)
Approved by
	徐加放


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。
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