《石油工业概论》教学大纲
Syllabus of Introduction to Petroleum Industry
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	课程名称
Course Name
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	Introduction to Petroleum Industry
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	石油工程学院
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School Code
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	张卫东
	课程团队
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	于乐香 周洪涛 孟红霞 尹邦堂

	课程编码
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	02119
	学分
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	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
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	适用专业
Audience
	法学专业等

	授课语言
Language of Instruction
	中文

	先修课程
Prerequisite
	无

	课程简介
Course Description
	本课程是为法学专业等开设的限选课。
本课程从世界石油工业发展的角度入手，回顾石油工业的过去，重点介绍石油工业的技术现状，并展望石油工业的未来。本课程立体展现了石油丰富多彩的特性，搭建了多学科交叉融合的平台，体现了理工结合、文理渗透的课程特点。借助于高清的视频，将深奥的知识变得深入浅出。
要求学生掌握石油工业的基本生产工艺流程，系统了解石油工业的来龙去脉。掌握石油科学的基本概念和基本原理，了解石油学科所涉及的知识领域。最终形成对石油树完整清晰的认识。

	
	The course is set for majors in the law degree as limited optional course. 
The class starts from the development of petroleum industry around the world, recalls the history of the petroleum industry, mainly introduces the technical situation of the petroleum industry, and looks forward to the future of the industry. The course solidly shows the colorful feature of the petroleum industry, provides the platform for the communication of various disciplines, and demonstrates the characteristics of integrating science and engineering and filtration among arts and science. Based on the high resolution vedio, the arcana could be easier to understand.
Students in the course should learn the basic working schedule, origin and development of the petroleum industry. Moreover, the basic concept and principle of the discipline needed to be known, so that they can establish the clear understanding about the oil tree.



	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：了解并认识石油工业与经营管理的关系
	1.1

	
	目标2：了解石油工业的基本概念和基本生产工艺流程
	5.2，6.3

	
	目标3：通过课程项目的实践，培育认识和发现问题的能力和团队协作解决工程问题的能力
	3.4，4.2，5.1

	
	Learning Outcomes
	Major Objectives

	
	Goal 1: know and understand the relationship between petroleum industry and other majors
	1.1

	
	Goal 2: know the basic concept and basic working schedule of the petroleum industry
	5.2，6.3

	
	Goal 3: develop the ability to understand, find out and even jointly solve the problems by the practice in the course
	3.4，4.2，5.1

	教学内容
Topics
	绪论
知识点：石油工业的概念；石油工业的重要性
第一章  世界石油工业的发展历程
本章重点难点：顿钻；汽车的发明；标准石油公司的发展与解体；航空母舰的出现
1.1  中国古代四大石油发明
知识点：顿钻；康盆采气术；木制管道；猛火油术
1.2  煤油与近代石油工业
知识点：煤油灯和煤油的发明；德雷克第一井的诞生；标准石油公司的诞生与发展；标准石油公司的影响
1.3  汽油与现代石油工业
知识点：汽车的发明；万吨井的发现；标准石油公司的解体；加油站的出现与油品营销
1.4  一战催生的石油战争
知识点：摩托化部队的出现；陆战之王坦克的出现；飞机的出现；燃油战舰和潜艇的出现；航空母舰的出现
第二章 石油及其衍生品
本章重点难点：烃及其分类；非烃；精细化工产品
2.1  解密石油
知识点：石油名字的由来；石油的元素组成；烃及其分类；非烃
2.2  石油衍生品
知识点：油品；石油基本有机化工原料；化工产品；精细化工产品
第三章 油气的生产与聚集
本章重点难点：含油气盆地；圈闭；岩性油气藏
3.1  地质构造与沉积
知识点：地质构造模拟实验；含油气盆地；沉积相的概念；冲积扇相
3.2  油气藏形成的要素
知识点：生油气层；储集层；盖层；圈闭
3.3  油气藏
知识点：构造油气藏；地层油气藏；岩性油气藏；复合油气藏
第四章 石油勘探工程
本章重点难点：地震勘探原理；密度测井；中子测井
4.1  地震勘探
知识点：地震勘探原理；地震勘探程序
4.2  石油地球物理测井
知识点：电法测井；声波测井；密度测井；中子测井；测井程序
第五章 油气藏工程
本章重点难点：达西定律；压汞毛细管力曲线
5.1  达西渗流
知识点：达西定律；达西定律实验装置；渗透率测定实验
5.2  表面现象
知识点：神奇的表面张力；压汞毛细管力曲线测定原理
第六章 油气井工程
本章重点难点：转盘；起钻铤；顶驱的结构；钻井泵；常规固井套管串及附件
6．1  转盘旋转钻井
知识点：转盘；水龙头；钻柱；钻头
6.2  转盘转进
知识点：接单根；吊单根；方钻杆入鼠洞；起钻杆；起钻铤
6.3  顶驱钻井
知识点：顶驱的结构；下钻；起钻；上扣；卸扣
6.4  循环系统
知识点：钻井泵；振动筛；真空除气器；除砂器；除泥器；离心机
6.5  井控系统
知识点：环形防喷器；闸板防喷器；关井程序；压井程序
6.6  固井
知识点：固井设备和工具；常规固井套管串及附件；固井工艺
6.7  完井
知识点：裸眼完井法；射孔完井法；衬管完井法；砾石充填完井法
6.8  复杂事故处理
知识点：卡钻事故及处理；钻具断落事故及处理；井下落物事故及处理
第七章 油气开采工程
本章重点难点：采油树的组成；抽油泵；潜油螺杆泵
7.1  自喷开采
知识点：自喷开采的流动过程；套管头的功能及结构；油管及油管头；采油树的组成
7.2  有杆泵开采
知识点：游梁式抽油机；皮带式抽油机；抽油泵
7.3  无杆泵开采
知识点：潜油电泵抽油机；水力射流泵采油装备
7.4  螺杆泵开采
知识点：地面螺杆泵；潜油螺杆泵
7.5  注水开采
知识点：注水设备；注水管具；注水方法
7.6  水力压裂
知识点：水力压裂施工程序；OptiPort多级压裂系统
第八章 油气储运工程
本章重点难点：联合处理站；脱水；硫磺回收
8.1  油气集输
知识点：计量站；转油站；联合处理站；污水处理站
8.2  天然气净化
知识点：过滤；脱硫脱碳；脱水；天然气凝液回收；硫磺回收
第九章  石油加工工艺
本章重点难点：常压蒸馏；减压蒸馏；催化裂化；催化重整
9.1  石油一次加工
知识点：原油预处理；初馏；常压蒸馏；减压蒸馏
9.2  石油二次加工
知识点：催化裂化；催化重整；延迟焦化；加氢精制
第十章 石油工业的可持续发展
本章重点难点：国际页岩气革命；低油价下的改革；新型油公司模式
第31节  油气资源
知识点：认识可燃冰；国际页岩气革命；中国页岩气革命
第32节  石油企业的经营管理
知识点：油企的责任；低油价下的改革；新型油公司模式；改革实例
展望

	
	Introduction
Knowledge point: conception of petroleum industry; significance of petroleum industry
Chapter 1	Development history of world petroleum industry
Key point: precussion drill; car invention;  development and disassembly of standard oil company; appearent of aircraft carrier.
1.1	The four great inventions of ancient China of petroleum
Knowledge point:  precussion drill; Kangpen gas product technology; Wooden pipes; The high flame oil technique
1.2	Kerosene and latter-day petroleum industry
Knowledge point: kerosene and kerosene lamp;the first well of Drake; borning and developing of standard oil company; the influent of standard oil company
1.3	Gasoline and Modern petroleum industry
Knowledge point: invention of car; discovery of ten thousand ton’s well; disassembly of standard oil company; appearance of gas station and marketing of gas and oil;
1.4	The first world war induces Oil war
Knowledge point: appearance of motorized troops; appearance of tank which is called king of land-battle; appearance of plane, warship, submarine and aircraft carrier;
Chapter 2 	Petroleum and derivation
Key point: hydrocarbon and classification
2.1 Decrypt the petroleum
Knowledge point: name origin of petroleum; elementary composition of petroleum; hydrocarbon and classification; nonhydrocarbon
2.2	Oil derivative
Knowledge point: oils; raw material of organic chemical industry of petroleum; chemical product; fine chemical product
Chapter 3 Oil-gas production and accumulation
Key point: petroliferous basin; entrapment; lithologic oil-gas reservoir
3.1 Geologic structure and deposition
Knowledge point: simulation experiment of geologic structure; petroliferous basin; sedimentary facies; alluvial fan facies
3.2 Factors of oil and gas reservoir formation
Knowledge point: hydrocarbon generating bed; reservoir stratum; cap rock; entrapment
3.3	Oil and gas reservoir
Knowledge point: structural oil-gas reservoir; stratigraphic reservoir; lithologic oil-gas reservoir; combination reservoir
Chapter 4 	Oil exploration engineering
Key point: theory of seismic exploration; density logging; neutron logging
4.1	Seismic exploration
Knowledge point: seismic exploration principles; seismic exploration procedures
4.2 Petroleum Geophysical Logging
Knowledge points: electrical logging; acoustic logging; density logging; neutron logging; logging procedures
Chapter 5   Oil and Gas Reservoir Engineering
Key points in this chapter: Darcy's Law; Pressure capillary capillary force curve
5.1 Darcy percolation
Knowledge points: Darcy's Law, Darcy's Law Experiment Device, Permeability Measurement Experiment
5.2 Surface phenomenon
Knowledge points: magical surface tension; determination principle of pressure mercury capillary force curve 
Chapter 6   Oil-Gas Well Engineering
Key points in this chapter: Rotary table; Trip out drill collar; Top drive structure; Drilling pumps; Conventional cementing casing strings and accessories
6.1 Rotary Drilling
Knowledge point: Rotary table; Faucet; Drilling string; bit
6.2 drill by the turntable 
Knowledge point: Pick a single root; Hanging single root; Drill pipe into the rat hole; Trip out drill
6.3 Top drive drilling
Knowledge point: Top drive structure; Drill down; Drill up; buckle; Shackle
6.4 Circulatory system
Knowledge point: Drilling pump; Shale shaker; Vacuum degasser; Desander; Desilter; Centrifuge
6.5 Well Control System
Knowledge point: Ring BOP; Ram type preventer; Off well procedure; Killing procedure
6.6 Cementation
Knowledge point: Cementing equipment and tools; Conventional cementing casing strings and accessories; Cementing process
6.7 Completion
Knowledge point: Openhole completion method; Perforation completion method; Liner completion method; Gravel filling and completion method
6.8 Complex accident handling
Knowledge point: Accident and handling of card drill, Accident and handling of drilling tools broken down, Accident and handling of  downhole
Chapter 7   Project of Oil and Gas Exploration 
Key points in this chapter: The composition of oil trees; Oil-well pump; Submersible progressive cavity pump (SPCP)
7.1 Flowing production
Knowledge point: Flow process of flowing production; Function and structure of casing head; Tubing and tubing head; Composition of oil trees
7.2 Sucker-rod Pumping
Knowledge point: Beam pumping unit; Belt pumping unit; Hot oil pump
7.3 Rodless pumping
Knowledge point: Submersible progressive cavity pump; Hydraulic jet pump oil extraction equipment; 
7.4 Progressing cavity pump 
Knowledge point: Ground screw pump; Submersible screw pump
7.5 Water-flooding
Knowledge point:  Water injection equipment; Water injection pipe fittings; Water injection method
7.6 Hydraulic fracturing
Knowledge point: Hydraulic fracturing construction procedure; OptiPort multistage fracturing system
Chapter 8   Project of Gas Storage and Transportation
Key points in this chapter: Joint processing station; Dehydration; Sulfur recovery; 
8.1 Oil and gas gathering and transportation
Knowledge point: Metering station; Turn to the petrol station; Joint processing station; Sewage treatment station
8.2 The purification of natural gas 
Knowledge point: Filter; Desulfurization and decarbonization; Dehydration; Natural gas condensate recovery; Sulfur recovery
Chapter 9   The Technology of Oil Processing 
Key points in this chapter: Atmospheric distillation; Vacuum distillation; Catalytic cracking; Catalytic reforming
9.1 Primary oil processing
Knowledge point: Crude oil pretreatment; Initial distillation; Atmospheric distillation; Vacuum distillation
9.2 Secondary oil processing 
Knowledge point: Catalytic cracking; Catalytic reforming; Delayed coking; Hydrorefining
Chapter 10   Sustainable Development of Petroleum Industry
Key points in this chapter: International shale gas revolution;  New model of oil company
10.1   Oil and gas resources
Knowledge point: Realize combustible ice; International shale gas revolution; Shale gas revolution in Chana ; 
10.2   Operation and management of petroleum enterprises
Knowledge point: The responsibility of oil enterprises; Reform with low oil prices; New model of oil company; The forecast of examples of reform

	6.73.3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
	
	
	目标1

	
	1.2
	1
	讲授/讨论
	
	
	目标2

	
	1.3
	1
	讲授/讨论
	
	
	目标2

	
	1.4
	1
	讲授/讨论
	
	单元测试
	目标3

	
	2.1
	0.5
	讲授/讨论
	
	
	目标2

	
	2.2
	0.5
	讲授/讨论
	
	
	目标2

	
	3.1
	1
	讲授/讨论
	
	
	目标2

	
	3.2
	1
	讲授/讨论
	
	
	目标2

	
	3.3
	1
	讲授/讨论
	
	单元测试
	目标3

	
	4.1
	1
	讲授/讨论
	
	
	目标2

	
	4.2
	1
	讲授/讨论
	
	
	目标2

	
	5.1
	1
	讲授/讨论
	
	
	目标2

	
	5.2
	1
	讲授/讨论
	
	单元测试
	目标3

	
	6.1
	1
	讲授/讨论
	
	
	目标2

	
	6.2
	1
	讲授/讨论
	
	
	目标2

	
	6.3
	1
	讲授/讨论
	
	
	目标2

	
	6.4
	1
	讲授/讨论
	
	单元测试
	目标3

	
	6.5
	1
	讲授/讨论
	
	
	目标2

	
	6.6
	1
	讲授/讨论
	
	
	目标2

	
	6.7
	1
	讲授/讨论
	
	
	目标2

	
	6.8
	1
	讲授/讨论
	
	单元测试
	目标3

	
	7.1
	1
	讲授/讨论
	
	
	目标2

	
	7.2
	1
	讲授/讨论
	
	
	目标2

	
	7.3
	1
	讲授/讨论
	
	
	目标2

	
	7.4
	1
	讲授/讨论
	
	单元测试
	目标3

	
	7.5
	1
	讲授/讨论
	
	
	目标2

	
	7.6
	1
	讲授/讨论
	
	
	目标2

	
	8.1
	1
	讲授/讨论
	
	
	目标2

	
	8.2
	1
	讲授/讨论
	
	单元测试
	目标3

	
	9.1
	1
	讲授/讨论
	
	
	目标2

	
	9.2
	1
	讲授/讨论
	
	
	目标2

	
	10.1
	1
	讲授/讨论
	
	
	目标2

	
	10.2
	1
	讲授/讨论
	
	单元测试
	目标3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
	1
	Teaching/Discuss
	
	
	Outcome1

	
	1.2
	1
	Teaching/Discuss
	
	
	Outcome2

	
	1.3
	1
	Teaching/Discuss
	
	
	Outcome2

	
	1.4
	1
	Teaching/Discuss
	
	unit test
	Outcome3

	
	2.1
	0.5
	Teaching/Discuss
	
	
	Outcome2

	
	2.2
	0.5
	Teaching/Discuss
	
	
	Outcome2

	
	3.1
	1
	Teaching/Discuss
	
	
	Outcome2

	
	3.2
	1
	Teaching/Discuss
	
	
	Outcome2

	
	3.3
	1
	Teaching/Discuss
	
	unit test
	Outcome3

	
	4.1
	1
	Teaching/Discuss
	
	
	Outcome2

	
	4.2
	1
	Teaching/Discuss
	
	
	Outcome2

	
	5.1
	1
	Teaching/Discuss
	
	
	Outcome2

	
	5.2
	1
	Teaching/Discuss
	
	unit test
	Outcome3

	
	6.1
	1
	Teaching/Discuss
	
	
	Outcome2

	
	6.2
	1
	Teaching/Discuss
	
	
	Outcome2

	
	6.3
	1
	Teaching/Discuss
	
	
	Outcome2

	
	6.4
	1
	Teaching/Discuss
	
	unit test
	Outcome3

	
	6.5
	1
	Teaching/Discuss
	
	
	Outcome2

	
	6.6
	1
	Teaching/Discuss
	
	
	Outcome2

	
	6.7
	1
	Teaching/Discuss
	
	
	Outcome2

	
	6.8
	1
	Teaching/Discuss
	
	unit test
	Outcome3

	
	7.1
	1
	Teaching/Discuss
	
	
	Outcome2

	
	7.2
	1
	Teaching/Discuss
	
	
	Outcome2

	
	7.3
	1
	Teaching/Discuss
	
	
	Outcome2

	
	7.4
	1
	Teaching/Discuss
	
	unit test
	Outcome3

	
	7.5
	1
	Teaching/Discuss
	
	
	Outcome2

	
	7.6
	1
	Teaching/Discuss
	
	
	Outcome2

	
	8.1
	1
	Teaching/Discuss
	
	
	Outcome2

	
	8.2
	1
	Teaching/Discuss
	
	unit test
	Outcome3

	
	9.1
	1
	Teaching/Discuss
	
	
	Outcome2

	
	9.2
	1
	Teaching/Discuss
	
	
	Outcome2

	
	10.1
	1
	Teaching/Discuss
	
	
	Outcome2

	
	10.2
	1
	Teaching/Discuss
	
	unit test
	Outcome3

	
	
	
	
	
	
	

	考核方式
Grading
	评价环节
	比例

	
	环节1  单元测试
	20%

	
	环节2  平时表现
	10%

	
	环节3  期末考试
	20%

	
	环节4  研讨报告
	50%

	
	Evaluation
	Percentage

	
	Evaluation 1 Unit test
	20%

	
	Evaluation 2 Attendance and Performance
	10%

	
	Evaluation 3 Final Exam
	20%

	
	Evaluation 4 Research Report
	50%

	教材及参考资料
Textbooks & Other Materials
	1．王瑞和，张卫东，《石油天然气工业概论》（第2版），中国石油大学出版社，2016，山东省高等学校优秀教材
2. 《石油工业概论》，中国大学慕课

	
	1. Wang Ruihe, Zhang Weidong, Introduction to Oil and Gas Industry. China University of Petroleum Press, 2016, Excellent Teaching Material of Higher Education in Shandong Province
2. Introduction to Petroleum Industry, Chinese University Mooc

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	张卫东、尹邦堂/
[bookmark: _GoBack]Zhang Weidong、Yin Bangtang
	审核人(系/教研室主任)
Approved by
	步玉环/Bu Yuhuan


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


