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Course Information

	课程名称
Course Name
	学科前沿知识专题讲座

	
	Subject frontier knowledge lectures

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

	负责人
Leader
	谷建伟
	课程团队
Team Members
	学科前沿知识专题讲座教学团队

	课程编码
Course Code
	02001
	学分
Credits
	1.0

	课内学时
Course Hours
	16
	理论学时
Lecture Hours
	16
	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
	0

	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
	油藏工程、采油工程、钻井工程、油田化学、天然气开采与安全

	课程简介
Course Description
	本课程是为石油工程专业本科生开设的选修课程。本课程主要介绍油气田钻探、开发过程中各领域的新理论、新方法、新技术及发展趋势。学生参加讲座后能够了解油藏工程、钻井工程、采油工程、油田化学等四个方向各领域发展的过去、现在和未来，了解我国石油工程领域目前所处的水平，有助于学生构筑较系统的石油工程知识体系，培养学生的创新意识、工程意识，提高学生综合能力。

	
	This course is an elective course for undergraduate students majoring in petroleum engineering. This course mainly introduces the new theories, new methods, new technologies and development trends of various fields in oil and gas field drilling and development. After seminar, students can understand the past, present and future of reservoir engineering, drilling engineering, production engineering, oilfield chemistry, etc., the current level of petroleum engineering in China, which will help students build more systematic petroleum engineering knowledge system, cultivate their innovative consciousness, engineering consciousness, and improve their comprehensive ability.




	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：掌握油气钻井工程、采油工程、油藏工程、油田化学等发展现状及前沿动态，能够分析油气开发过程中的复杂工程问题，并获得到有效解决。
	2.1 2.2

	
	目标2：能够针对石油工程领域的复杂工程问题，具备独立获取相关信息、分析、设计开发及研究的能力，具备工程与社会责任意识。
	3.1 3.2 3.3 4.1 4.2
5.1 5.2 6.1 6.2

	
	目标3：能够就石油工程领域复杂工程问题进行有效沟通和交流。
	10.1 10.2 10.3

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1: Master the development status and frontier trends of oil & gas drilling engineering, production engineering, reservoir engineering, oilfield chemistry, etc., with the ability of analyzing the complex engineering issues in the oil & gas development process and solving them effectively.
	2.1 2.2

	
	Outcome 2: Have the ability to independently obtain relevant information, analysis, design, development and research, and have the consciousness of engineering and social responsibility according to the complex engineering issues in petroleum engineering.
	3.1 3.2 3.3 4.1 4.2
5.1 5.2 6.1 6.2

	
	Outcome 3: Have the ability of effective communication on the complex engineering issues in petroleum engineering.
	10.1 10.2 10.3

	教学内容
Topics
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]重点：石油工程领域新的思路、观点、技术和最新研究成果
第1部分  油藏工程方向
1.1 渗流机理专题
从微观、宏观两个尺度，从实验和模拟两个方面，介绍油气渗流理论前沿，重点讲述致密介质油气藏、高含水阶段油气藏、裂缝性油气藏等渗流理论研究前沿。
1.2数值模拟进展专题
重点讲述前沿油藏数值模拟技术及新一代油藏数值模拟器的开发进展等。
1.3 油藏工程及提高采收率专题
重点讲述油藏工程新方法，注气等提高油藏整体采收率前沿问题。
1.4 非常规油气开发专题 
重点讲述煤层气、页岩油气、天然气水合物等非常规油气开发前沿问题。
第2部分  油气井工程方向
2.1 钻井技术发展
介绍钻井井型结构的发展，钻井设备及工艺技术，现代钻井技术发展——深井超深井钻井技术、大位移井和水平井钻井技术、气体钻井技术、连续管钻井技术等。
2.2 现代钻井破岩技术
重点讲述冲击破碎岩石，切削破碎岩石，冲击-切削破碎岩石，水力（辅助）破碎岩石，超临界CO2破岩钻井。
2.3 深水钻井技术发展
重点介绍深水钻井的特点和挑战，深水钻井的风险，深水钻井工艺，深水钻井的主要考虑，南海深水勘探的进展。
2.4 固井技术的发展
重点讲述固井技术重要性及存在问题，固井技术发展历程及成果，国内外固井技术主要进展，固井技术主要发展方向。
第3部分  采油工程方向
3.1 采油工程技术基础理论
涉及油井流入动态计算、井筒复杂混合物流动规律计算、井筒管柱(杆柱)力学特性计算、储层地应力场计算等采油工程技术基础理论的最新进展。
3.2 油井人工举升理论与技术
重点讲述新型人工举升设备研发与应用、举升方式选择与决策、举升设备工况诊断与参数优化等理论和技术的最新进展。
3.3 油水井增产增注理论与技术
重点介绍分层注水、注水井调剖、水力压裂、酸处理、物理法储层处理等油水井增产增注理论和技术的最新进展。
3.4 复杂条件油藏高效开采配套工艺技术
涉及可改善出砂、结蜡、高含水、稠油、低渗透等复杂条件油藏开采效果工艺技术和理论的最新进展。
第4部分  油田化学方向
[bookmark: _GoBack]4.1 复杂地质条件下钻井液新技术
重点介绍高温深井、复杂结构井、海洋深水井等复杂地质条件下钻井液技术新进展。
4.2 复杂储层及非常规储层钻井液技术
重点讲述疏松砂岩储层、裂缝性储层、低渗超低渗储层、页岩气储层、煤层气储层、天然气水合物储层等钻井液新技术。
4.3 化学驱油新方法
重点介绍稠油油藏、低渗油藏、强非均质油藏化学驱、气驱、混相驱等新进展。
4.4 油水井增产增注化学方法
重点介绍酸液、压裂液、油水井化学解堵及其它油水井增产增注化学新方法。





	
	Focus: New thinking, ideas, techniques and latest research results in the field of petroleum engineering
Part 1 Reservoir engineering
1.1 Seepage mechanisms
Introduce the frontier of oil-gas seepage mechanisms in experiment and simulation aspects from micro- and macro- scales, and focus on the research frontier of seepage theory for tight, high water-cut and fractured oil and gas reservoirs.
1.2 Progress in reservoir numerical simulation
Focus on the frontier of reservoir numerical simulation technology and the latest progress of reservoir numerical simulator, etc.
1.3 Reservoir engineering and enhanced oil recovery
Focus on the frontier issues of enhanced oil recovery using new reservoir engineering methods, gas injection etc.
1.4 Development of unconventional oil and gas reservoirs
Focus on the frontier issues of the development of unconventional oil and gas reservoirs, including coalbed gas, shale oil, shale gas and natural gas hydrate.
Part 2 Drilling Engineering
2.1 Progress in drilling technology
Introduce the progress in well type structure, drilling equipment and technology, and focus on the development of modern drilling technology, including deep and ultra-deep, extended reach, horizontal, gas and coiled tubing.
2.2 Modern drilling and rock-breaking technology
Focus on the drilling and rock-breaking technology, including impact rock-breaking, cutting rock-breaking, impact-cutting rock-breaking, hydraulic assisted rock-breaking, and supercritical CO2 rock-breaking.
2.3 Progress in deep-water drilling technology
Focus on the characteristic and challenge of deep-water drilling, the risk of deep-water drilling, the deep-water drilling technology, the main consideration of deep-water drilling, and the progress of deep-water exploration in South China Sea.
2.4 Progress in cementing technology
Focuses on the importance and problems of cementing technology, the progress and achievements of cementing technology, the main progress of domestic and overseas cementing technology, and the main development trends of cementing technology.
Part 3 Production engineering
3.1 Basic theory for production engineering technology
Focus on the new progress of the basic theory for production engineering, including the calculation of the inflow performance in oil wells, the calculation of the flow law for complex mixture in wellbore, the calculation of the mechanical properties of wellbore pipe and string, the calculation of the stress field in reservoir, etc.
3.2 Theory and technology of artificial lifting
Focus on the new progress of the theory and technology for the development and application of new artificial lifting equipment, the selection and decision of lifting mode, and the diagnosis and parameter optimization of lifting equipment, etc.
3.3 Theory and technology of increasing production and injection for oil and water wells
Focus on the new progress of the increasing production and injection theory and technology for oil and water wells, including separated layer water injection, profile control of water injection well, hydraulic fracturing, acidizing treatment, physical treatment, etc.
3.4 Matching technology for the effective development of complex reservoirs
Focus on the new progress of matching technology for the effective development of complex reservoirs, including sand production, wax deposition, high water-cut, low permeability and other complex reservoirs.
Part 4 Oilfield chemistry
4.1 Novel drilling fluid technology under complicated geological conditions
Focus on the new progress of the drilling fluid technology for high temperature and deep well, complicated structure well, and offshore deep water well.
4.2 Drilling fluid technology in complicated and unconventional reservoir
Focus on the new technology of drilling and completion fluid for loose sandstone, fractured, low or ultra-low permeability, shale gas, coalbed methane and gas hydrate reservoirs.
4.3 Novel method of chemical flooding
Focus on the new progress of chemical flooding, gas flooding and miscible flooding for heavy oil, low permeability and severe heterogeneous reservoirs.
4.4 Chemical method of increasing production and injection for oil and water wells
This topic includes the new system of acid and fracturing fluid, chemical plugging removal for oil and water wells, and other new chemical methods for increasing production and injection for oil and water wells.

	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
	讲授、讨论
	2
	文献调研
	目标1、2、3

	
	1.2
	1
	讲授、讨论
	2
	文献调研
	目标1、2、3

	
	1.3
	1
	讲授、讨论
	2
	文献调研
	目标1、2、3

	
	1.4
	1
	讲授、讨论
	4
	文献总结
	目标1、2、3

	
	2.1
	1
	讲授、讨论
	2
	文献调研
	目标1、2、3

	
	2.2
	1
	讲授、讨论
	2
	文献调研
	目标1、2、3

	
	2.3
	1
	讲授、讨论
	2
	文献调研
	目标1、2、3

	
	2.4
	1
	讲授、讨论
	4
	文献总结
	目标1、2、3

	
	3.1
	1
	讲授、讨论
	2
	文献调研
	目标1、2、3

	
	3.2
	1
	讲授、讨论
	2
	文献调研
	目标1、2、3

	
	3.3
	1
	讲授、讨论
	2
	文献调研
	目标1、2、3

	
	3.4
	1
	讲授、讨论
	4
	文献总结
	目标1、2、3

	
	4.1
	1
	讲授、讨论
	2
	文献调研
	目标1、2、3

	
	4.2
	1
	讲授、讨论
	2
	文献调研
	目标1、2、3

	
	4.3
	1
	讲授、讨论
	2
	文献调研
	目标1、2、3

	
	4.4
	1
	讲授、讨论
	4
	文献总结
	目标1、2、3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
	1
	Teaching/Discussion
	2
	Literature review
	Outcomes
1, 2, 3

	
	1.2
	1
	Teaching/Discussion
	2
	Literature review
	Outcomes
1, 2, 3

	
	1.3
	1
	Teaching/Discussion
	2
	Literature review
	Outcomes
1, 2, 3

	
	1.4
	1
	Teaching/Discussion
	4
	Summary of literature
	Outcomes
1, 2, 3

	
	2.1
	1
	Teaching/Discussion
	2
	Literature review
	Outcomes
1, 2, 3

	
	2.2
	1
	Teaching/Discussion
	2
	Literature review
	Outcomes
1, 2, 3

	
	2.3
	1
	Teaching/Discussion
	2
	Literature review
	Outcomes
1, 2, 3

	
	2.4
	1
	Teaching/Discussion
	4
	Summary of literature
	Outcomes
1, 2, 3

	
	3.1
	1
	Teaching/Discussion
	2
	Literature review
	Outcomes
1, 2, 3

	
	3.2
	1
	Teaching/Discussion
	2
	Literature review
	Outcomes
1, 2, 3

	
	3.3
	1
	Teaching/Discussion
	2
	Literature review
	Outcomes
1, 2, 3

	
	3.4
	1
	Teaching/Discussion
	4
	Summary of literature
	Outcomes
1, 2, 3

	
	4.1
	1
	Teaching/Discussion
	2
	Literature review
	Outcomes
1, 2, 3

	
	4.2
	1
	Teaching/Discussion
	2
	Literature review
	Outcomes
1, 2, 3

	
	4.3
	1
	Teaching/Discussion
	2
	Literature review
	Outcomes
1, 2, 3

	
	4.4
	1
	Teaching/Discussion
	4
	Summary of literature
	Outcomes
1, 2, 3

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时表现：考核出勤、笔记质量、参与讨论
	40%

	
	环节2 期末报告
	60%

	
	Evaluation
	Percentage

	
	Evaluation 1 Attendance and Performance: attendance, note, discussion
	40%

	
	Evaluation 2 Final Report
	60%

	教材及参考资料
Textbooks & Other Materials
	无指定教材，可根据授课内容及个人兴趣，查阅相关文献。
电子版文献查阅网址：http://library.upc.edu.cn/

	
	There are no specified textbooks. Please consult the relevant literature according to the teaching content and personal interest.
Website for electronic literature review: http://library.upc.edu.cn/

	其它
More
	无

	备注
Notes
	无
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