《油藏经营管理》教学大纲
Syllabus of Reservoir Management
	课程基本信息
Course Information

	课程名称
Course Name
	油藏经营管理

	
	[bookmark: OLE_LINK6]Reservoir Management

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

	负责人
Leader
	吕爱民
	课程团队
Team Members
	油藏经营管理教学团队

	课程编码
Course Code
	02138
	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
	石油工程专业

	授课语言
Language of Instruction
	中文

	先修课程
Prerequisite
	渗流力学、油田开发地质学、测井方法及综合解释、采油工程、油藏工程

	课程简介
Course Description
	本课程是一门涉及多门类专业知识和先进经营管理理念的石油工程专业选修课。主要讲述油藏经营管理的基本概念，油藏描述、油藏工程及采油工程技术在油藏经营管理中的作用，石油经济产量计算方法和国内外实例分析。通过本课程的学习，使学生在未来油田开发中，能够贯彻以油藏经营管理为主体、以技术发展为基础、以技术集成化为手段、以多学科协同为特点、以最高的最终采收率和效益最大化为目标的现代油藏经营管理模式和理念。

	
	This course is an elective course for petroleum engineering that involves many kinds of professional knowledge and advanced management philosophy. The contents of this course mainly include the basic concept of reservoir management, the role of reservoir description, reservoir engineering and production engineering technologies in reservoir management, the calculation methods of economic oil production, and the analysis of domestic and overseas cases. The purpose of this course is to make students implement the modern reservoir management modes and concepts, which take the reservoir management as the main body, and are based on technological development and characterized by technical integration and multi-disciplinary cooperation, with the targets of highest final recovery and maximum benefit, during the oilfield development in the future.




	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：掌握油藏经营管理的基本理念，具有团队协作精神、交流沟通能力和项目管理能力。
	个人和团队协作
交流与沟通
项目管理
终身学习

	
	目标2：熟悉油藏描述、油藏工程及采油工程技术在油藏经营管理中的作用，能够在多学科背景下生产管理团队中担任组织管理等重要角色，发挥积极作用。
	工程知识
交流与沟通
项目管理

	
	目标3：通晓石油经济产量计算方法，具备石油工程领域的经济决策能力，并能在多学科环境中应用。
	项目管理

	
	Learning Outcomes
	Major Outcomes

	
	Outcome 1: Master the basic concept of reservoir management, with teamwork spirit, communication ability and project management ability.
	Individuals and teamwork
Communication
Project management
Lifelong learning

	
	Outcome 2: Be familiar with the role of reservoir description, reservoir engineering and production engineering technologies in reservoir management; be able to play an active and positive role in organizing and managing the production team under the multidisciplinary background.
	Engineering knowledge
Communication
Project management

	
	Outcome 3: Know the calculation methods of economic oil production, with the ability of economic decision- making in petroleum engineering area, and using them in multidisciplinary environment.
	Project management

	教学内容
Topics
	第一章  油藏经营管理的基本概念 
本章重点难点：油藏经营管理的内涵、特点和基本内容。
第一节 油藏经营管理的内涵
油藏经营、油藏管理及油藏经营管理的概念和内涵。
第二节 油藏经营的基本内容
油藏经营的组织结构，油藏管理单元的绩效考核，油藏管理单元的评价，油藏经营管理的运行程序，油藏经营管理中信息交流的作用，可采储量价值化。
第三节 油藏管理的基本内容
油藏管理的发展历程，油藏描述、油藏工程和采油工程的进展。
第四节 油藏经营管理的特点和发展方向
油藏经营管理的特点，油藏经营管理的发展方向。
第二章  油藏描述技术在油藏经营管理中的作用
本章重点难点：常规和现代测井技术的原理和各自优势，流动单元的研究方法，随机建模技术。
第一节 测井技术
测井概述，常规测井技术的原理和综合解释方法，现代测井技术的原理和应用。
第二节 细分流动单元技术
流动单元概述，流动单元的划分方法、研究方法及研究的意义。
第三节 井间参数定量预测技术
井间地震技术的原理及应用，随机建模技术的原理、步骤、方法及发展趋势。
第三章  油藏工程技术在油藏经营管理中的作用
本章重点难点：试井技术、油藏数值模拟技术、油藏动态监测技术及常用提高采收率技术的基本内容、原理和应用。
第一节 试井技术
试井概述，常规试井和现代试井的原理和应用。
第二节 油藏数值模拟技术
油藏数值模拟技术在油田开发中的地位，油藏数值模拟的基本内容、用途和发展概况，常用油藏数值模拟软件简介。
第三节 油藏动态监测技术
生产测井、吸水剖面测井、产液剖面测井的基本原理及应用，干扰试井和脉冲试井的原理及应用，井间示踪剂技术的原理及应用。
第四节 提高采收率技术
物理－水动力学方法的分类及各自原理，聚合物驱、碱驱、表面活性剂驱和三元复合驱的基本原理及筛选标准，混相驱、热力采油和微生物驱的基本原理及筛选标准。
第五节 油田开发理论
油藏的常见开发方式及特点，层系划分的意义及原则，压力保持水平及注采井网的确定。
第四章  采油工程技术在油气藏经营管理中的作用
本章重点难点：采油方式决策内容和方法，调剖堵水决策方法及效果预测，宏观决策和单井配置的方法原理，各种常用采油工程技术的基本原理及设计方法。
第一节 采油方式决策技术
采油方式决策的意义和论证的内容，采油方式综合评价与决策模式，油井生产系统及其动态模拟，采油方式综合评价因素及模型，决策分析步骤。
第二节 人工举升技术
气举、有杆泵和无杆泵采油的基本原理和设计方法。
第三节 酸化技术
碳酸盐岩地层的盐酸处理，酸化压裂技术，砂岩油气层的土酸处理，酸处理工艺。
第四节 压裂技术
造缝机理，压裂液的任务及分类，支撑剂的类型及选择，压裂设计。
第五节 调剖堵水决策技术
调剖措施效果评价方法，调剖措施适应性分析，调剖措施效果预测，区块整体调剖的优化决策。
第六节 防砂技术
出砂原因及防砂方法。
第七节 射孔技术
射孔参数设计及射孔工艺设计。
第八节 改善开发效果的宏观决策和单井配置技术
油藏措施随机规划模型及解法，稳产措施的单井配置方法，稳产措施宏观规划与单井配置实例。
第九节 水平井开采技术
常规油藏水平井适应性筛选，稠油油藏水平井应用筛选。
第五章  石油经济产量计算方法
本章重点难点：石油经济产量的要点，不同开发时期的石油经济产量计算方法，石油经济产量的边际分析。
第一节 石油经济产量的基本要点
石油企业的根本任务，实现利润最大化的主要途径，石油产量利润化的本质，不同开发阶段的经济分析方法简介。
第二节 石油经济产量的计算方法
内部收益率法，净现值法，净现金流量曲线法。
第三节 油田开发初期的石油经济产量计算方法
油田的石油经济产量计算方法，单井经济产量计算方法。
第四节 油田开发中期的石油经济产量计算方法
油田经济寿命期及油田经济产量的计算方法。
第五节 油田开发中后期的石油经济产量计算方法
加密井的石油经济产量计算方法，增产措施的石油经济产量计算方法。
第六节 油田开发后期的石油经济产量计算方法
平均单井经济极限含水率的计算方法及单井经济产量的计算方法。
第七节 石油经济产量的边际分析
边际分析基本概念，单井经济配产技术，油田、区块技术经济配产，单井生产能力边际值，增产措施增产边际值，高含水井关井（或停注）界限。
第六章  实例分析 ——自学
第一节 国外实例分析
第二节 国内实例分析

	
	Chapter 1 Basic concept of reservoir management
Focus and difficulties: connotation, characteristic and basic content of reservoir management.
Section 1 Connotation of reservoir management
The concept and connotation of reservoir operation and management.
Section 2 Basic content of reservoir operation
The organizational structure of reservoir operation, the performance assessment of reservoir management unit, the evaluation of reservoir management unit, the operation procedure of reservoir operation and management, the role of information exchange in reservoir operation and management, and the evaluation of recoverable reserves.
Section 3 Basic content of reservoir management
The development history of reservoir management and the progress of reservoir description, reservoir engineering and production engineering.
Section 4 Characteristic and development direction of reservoir management
The characteristic of reservoir management and the development direction of reservoir management.
Chapter 2 Role of reservoir description technology in reservoir management
Focus and difficulties: the principle of conventional and modern well logging technologies and their respective advantages, the research method of flow unit, and the stochastic modeling technology.
Section 1 Logging technology
Logging overview, the principle and comprehensive interpretation of conventional logging technology, and the principle and application of modern logging technology.
Section 2 Flow unit subdivision technology
The overview of flow unit, the division method of flow unit, the research method and significance.
Section 3 Quantitative prediction technology for inter well parameters
The principle and application of cross well seismic technology, and the principle, procedure, method and development trend of stochastic modeling technology.
Chapter 3 Role of reservoir engineering technology in reservoir management
Focus and difficulties: the basic content, principle and application of well test technology, reservoir numerical simulation technology, reservoir dynamic monitoring technology and commonly used enhanced oil recovery technology.
Section 1 Well test technology
The overview of well test, and the principle and application of normal and modern well test.
Section 2 Reservoir numerical simulation technology
The status of reservoir numerical simulation technology in oilfield development, the basic content, application and development situation of reservoir numerical simulation, and the introduction of commonly used reservoir numerical simulation software.
Section 3 Reservoir dynamic monitoring technology
The basic principle and application of production logging, injection profile logging, and production profile logging, the principle and application of interference and pulse test, and the principle and application of inter well tracer technology.
Section 4 Enhanced oil recovery technology
The classification of physics-hydrodynamics methods and their respective principle, the basic principle and selection criteria of polymer flooding, alkaline flooding, surfactant flooding and ASP flooding, and the basic principle and selection criteria of miscible flooding, thermal recovery and microbial flooding.
Section 5 Oilfield development theory
The common development modes of reservoir and their characteristics, the significance and principle of strata division, the level of pressure maintenance, and the determination of injection-production well network.
Chapter 4 Role of production engineering technology in reservoir management
Focus and difficulties: the content and method of production mode decision-making, the method of profile control decision-making and effect prediction, the method and principle of macro decision-making and single well configuration, and the basic principle and design method of commonly used production engineering technologies.
Section 1 Production mode decision-making technology
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]The significance and content of production mode decision-making, the comprehensive evaluation and decision model of production mode, the oil well production system and its dynamic simulation, the comprehensive evaluation factors and models of production mode, and the decision-making analysis procedure.
Section 2 Artificial lifting technology
The basic principle and design method of gas lifting, rod pumping and non-rod pumping.
Section 3 Acidizing technology
The hydrochloric acid treatment of carbonate formation, the acid fracturing technology, the soil acid treatment of sandstone oil and gas formation, and the acid treatment process.
Section 4 Fracturing technology
The mechanism of fracture making, the task and classification of fracturing fluid, the type and selection of proppant, and the fracturing design.
Section 5 Profile control decision-making technology
The effect evaluation method of profile control measures, the adaptive analysis of profile control measures, the effect prediction of profile control measures, and the optimization of block extensive profile control.
Section 6 Sand control technology
Sand production reasons and sand control methods.
Section 7 Perforating technology
Perforation parameter design and perforation process design.
Section 8 Macro decision-making and single well configuration technology for improving development effect
The random planning models and solution methods of reservoir measures, the single well configuration method of production stabilization measures, and the macro planning and single well configuration examples of production stabilization measures.
Section 9 Horizontal well technology
The adaptive screening of horizontal well in conventional reservoir and the application screening of horizontal well in heavy oil reservoir.
Chapter 5 Calculation method of economic oil production
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Focus and difficulties: the key points of economic oil production, the calculation methods of economic oil production at different development stages, and the marginal analysis of economic oil production.
Section 1 Basic points of oil production
The basic task of petroleum enterprise, the main way to realize profit maximization, the essential of the profit of oil production, the introduction of economic analysis method at different development stages.
Section 2 Calculation method of economic oil production
The internal rate of return method, the net present value method, and the net cash flow curve method.
Section 3 Calculation method of economic oil production at the initial stage of oilfield development
The calculation method of economic oil production for oilfield and the calculation method of economic production for single well.
Section 4 Calculation method of economic oil production at the middle stage of oilfield development
The calculation method of economic life cycle and oil production of oilfield.
Section 5 Calculation method of economic oil production at the middle-later stage of oilfield development
The calculation method of economic oil production for interspaced well and the calculation method of economic oil production for stimulation treatment.
Section 6 Calculation method of economic oil production at the later stage of oilfield development
The calculation method of average economic critical water-cut for single well and the calculation method of economic oil production for single well.
Section 7 Marginal analysis of economic oil production
The basic concept of marginal analysis, the economic proration technology for single well, the economic proration for oilfield and block, the marginal value of production capacity for single well, the marginal value of production increment for stimulation treatment, and the limit of shut-in for high water-cut well.
Chapter 6 Case analysis —— self-learning
Section 1 Analysis of overseas cases
Section 2 Analysis of domestic cases

	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/讨论
	2
	自学
	目标1

	
	1.3
1.4
	2
	讲授/讨论
	2
	自学
	目标1

	
	2.1
	2
	讲授/讨论
	2
	自学
	目标2

	
	2.2
	2
	讲授/讨论
	2
	自学
	目标2

	
	2.3
	2
	讲授/讨论
	2
	自学
	目标2

	
	3.1
	2
	讲授/讨论
	2
	自学
	目标2

	
	3.2
	2
	讲授/讨论
	2
	自学
	目标2

	
	3.3
	2
	讲授/讨论
	2
	自学
	目标2

	
	3.4
3.5
	1
	讲授/讨论
	1
	自学
	目标2

	
	4.1
	1
	讲授/讨论
	1
	自学
	目标2

	
	4.2
4.3
	1
	讲授/讨论
	1
	自学
	目标2

	
	4.4
	1
	讲授/讨论
	1
	自学
	目标2

	
	4.5
	1
	讲授/讨论
	1
	自学
	目标2

	
	4.6
4.7
	1
	讲授/讨论
	1
	自学
	目标2

	
	4.8
	1
	讲授/讨论
	1
	自学
	目标2

	
	4.9
	1
	讲授/讨论
	1
	自学
	目标2

	
	5.1
	1
	讲授/讨论
	1
	自学
	目标3

	
	5.2
5.3
	1
	讲授/讨论
	1
	自学
	目标3

	
	5.4
5.5
	1
	讲授/讨论
	1
	自学
	目标3

	
	5.6
5.7
	5
	讲授/讨论
	5
	自学
	目标3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
1.2
	2
	Teaching/Discussion
	2
	Self-learning
	Outcome 1

	
	1.3
1.4
	2
	Teaching/Discussion
	2
	Self-learning
	Outcome 1

	
	2.1
	2
	Teaching/Discussion
	2
	Self-learning
	Outcome 2

	
	2.2
	2
	Teaching/Discussion
	2
	Self-learning
	Outcome 2

	
	2.3
	2
	Teaching/Discussion
	2
	Self-learning
	Outcome 2

	
	3.1
	2
	Teaching/Discussion
	2
	Self-learning
	Outcome 2

	
	3.2
	2
	Teaching/Discussion
	2
	Self-learning
	Outcome 2

	
	3.3
	2
	Teaching/Discussion
	2
	Self-learning
	Outcome 2

	
	3.4
3.5
	1
	Teaching/Discussion
	1
	Self-learning
	Outcome 2

	
	4.1
	1
	Teaching/Discussion
	1
	Self-learning
	Outcome 2

	
	4.2
4.3
	1
	Teaching/Discussion
	1
	Self-learning
	Outcome 2

	
	4.4
	1
	Teaching/Discussion
	1
	Self-learning
	Outcome 2

	
	4.5
	1
	Teaching/Discussion
	1
	Self-learning
	Outcome 2

	
	4.6
4.7
	1
	Teaching/Discussion
	1
	Self-learning
	Outcome 2

	
	4.8
	1
	Teaching/Discussion
	1
	Self-learning
	Outcome 2

	
	4.9
	1
	Teaching/Discussion
	1
	Self-learning
	Outcome 2

	
	5.1
	1
	Teaching/Discussion
	1
	Self-learning
	Outcome 3

	
	5.2
5.3
	1
	Teaching/Discussion
	1
	Self-learning
	Outcome 3

	
	5.4
5.5
	1
	Teaching/Discussion
	1
	Self-learning
	Outcome 3

	
	5.6
5.7
	5
	Teaching/Discussion
	5
	Self-learning
	Outcome 3

	考核方式
Grading
	评价环节
	比例
	

	
	平时表现（出勤、课堂提问、课堂讨论、查阅资料等）
	30%
	

	
	模拟多学科团组交流汇报
	30%
	

	
	结课报告
	40%
	

	
	Evaluation
	Percentage
	

	
	Attendance and Performance (attendance, questioning and discussion in class, information consultation, etc.)
	30%
	

	
	Communication report (simulation of multidisciplinary group)
	30%
	

	
	Class-ending report
	40%
	

	教材及参考资料
Textbooks & Other Materials
	教材：
陈月明，油藏经营管理，中国石油大学出版社，2007年
参考资料：
1 赵业伟、崔士斌译 现代油藏管理，石油工业出版社，2001年
2 罗平亚、杜志敏 油气田开发工程，中国石化出版社，2003年

	
	Textbooks:
Chen Yueming, Reservoir Management, China University of Petroleum Press,2007
Reference Materials:
1 Zhao Yewei, Cui Zhibin (translation). Modern Reservoir Management, Petroleum Industry Press, 2001
2 Luo Pingya, Du Zhimin. Oil & Gas Field Development Engineering, China Petrochemical Press, 2003

	其它
More
	无

	备注
Notes
	无

	大纲执笔人
Author
	吕爱民
	审核人(系/教研室主任)
Approved by
	谷建伟
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