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Syllabus of English for Petroleum Engineering
	课程基本信息
Course Information

	课程名称
Course Name
	专业外语

	
	English for Petroleum Engineering

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

	负责人
Leader
	宋洵成
	课程团队
Team Members
	董长银、孙仁远、姚同玉、尹邦堂、吴飞鹏

	课程编码
Course Code
	02004
	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
	0

	适用专业
Audience
	石油工程、海洋油气工程

	授课语言
Language of Instruction
	双语

	先修课程
Prerequisite
	大学英语、石油工程概论

	课程简介
Course Description
	本课程是针对石油工程专业学生在学完公共英语课后开设的一门专业必修课程，主要教学内容为钻井工程、采油工程和油藏工程相关的理论、技术与工艺的英文描述和科技英语翻译与写作能力。通过本课程学习，以期学生能够掌握一定的石油工程专业英语词汇，掌握主要工程与技术环节的英语描述，清晰表达作业指令，掌握专业英语的特点和基本翻译方法，能够阅读和翻译与本专业有关的英文资料，能跟踪学科的发展动态，同时能与外国专家进行口语和书面交流，为从事创新性的工作打下基础。

	
	This course is a professional compulsory course for the petroleum engineering students who have finished the public English classes. Its main teaching contents are the English descriptions, translations and writing skills of science and technology related to drilling engineering, oil production engineering and reservoir engineering theory and technology. Through this course, students will learn some petroleum engineering English vocabularies as well as the descriptions and instructions in engineering and technology aspects. They can grasp not only the characteristics and basic translation methods of professional English, but also the abilities to read and translate English materials related to their major. At the same time, they can follow the development of their subject and make oral and written communication with foreign experts, which will lay a foundation for innovative work.



	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：掌握油藏工程、钻井工程和采油工程专业词汇，能够用英文表述石油工程技术环节和作业指令。
	10.1，10.2，10.3

	
	目标2：掌握石油工程科技英语翻译方法，具备一定石油工程科技英语的英汉互译能力。
	10.3，12.1,12.2

	
	目标3：了解石油工程科技英语、商务英语的书面和口头表达方式和方法，为石油工程领域的国际交流打下良好基础。
	10.3,10.1

	
	
	

	
	Learning Outcomes
	Major Objectives

	
	Goal 1: To learn some petroleum engineering English vocabularies as well as the descriptions and instructions of petroleum engineering technology and operation aspects.
	

	
	Goal 2: To grasp the translation methods and the English and Chinese translation skills of technical English.
	

	
	Goal 3: To grasp the written and oral expressions of science and technology English and business English related to petroleum engineering.
	

	
	
	

	教学内容
Topics
	前言
Unit 1 油藏岩石的性质
1.1 孔隙度
1.2 流体饱和度
1.3 渗透率
1.4 渗透率-孔隙度关系
Unit 2 油藏流体的性质
2.1 相态
2.2 油藏流体的性质
Unit 3 油藏的动态
3.1 岩石与流体膨胀驱
3.2 衰竭式驱
3.3 气顶驱
3.4 水驱
3.5 重力驱
3.6 复合驱
Unit 4 油藏模拟简介 
4.1 引言
4.2 发展历程
4.3 油藏数值模拟
4.4 油藏模拟器的类型
4.5 油藏模拟器的应用
4.6 数据准备
4.7 历史拟合与动态预测
Unit 5 非常规气藏   
5.1 致密气
5.2 煤层气
5.3 页岩气
Unit 6 Managing Drilling Operations 钻井作业管理
本章重难点：钻井人员、合约和油井规划设计相关专业术语及职责的英语表述。
6.1 Personnel Involved in Drilling Operations
钻一口井涉及到的职能部门、人力资源构成、岗位职责。
6.2 Contract Types
三种作业者与钻井承包商间常见合约关系：进尺合约、日费合约和大包合约，和三种合约的优缺点。
Supplementary Reading: Planning and Drilling an Exploration Well on Land
探井从设计到完钻的基本作业环节，包括探明油气藏、钻井目标、采集数据、油井总体设计、油井钻进详细方案。
Unit 7 Rig Systems and Equipment 钻机
本章重难点：钻机类型及构成术语，不同钻机类型的特点表述，及钻机各子系统的功能英语表述。
7.1 钻机类型
钻机类型：陆地钻机、固定式海洋钻井平台、移动式钻井平台、浮动式钻井平台。
7.2 钻机构成
动力系统、起升系统、循环系统、旋转系统、井控系统和监控系统。
Unit 8 Drilling Fluids钻井液
本章重难点：钻井液分类、性能、流变性和添加剂专业术语，及相关英语表述
8.1 Functions of Drilling Fluid 钻井液功能
8.2 Basic Mud Classifications 钻井液分类
分散泥浆、不分散泥浆、无固相泥浆、油基泥浆、空气钻井液、充气和泡沫钻井液
8.3 Mud Properties 泥浆性能
泥浆密度、失水和含砂量
8.4 Mud Rheology 泥浆流变性
剪切应力、剪切速率、牛顿流型、宾汉流型、幂律流型
8.5 Mud Chemicals钻井液添加剂
惰性泥页岩、盐。
Unit 9 Directional and Horizontal Drilling 定向钻井
本章重难点：定向钻进专业术语和基本表述
9.1 Why Drill Directional Wells? 定向井应用
丛式井钻井、地面障碍下钻井、盐丘绕障钻井、分支井钻井、海油陆采、水平井、套管开窗侧钻、救援井
9.2 Tools and Techniques for Kicking off the Well造斜工具与技术
水射流造斜、斜向器造斜、泥浆马达和弯接头造斜、旋转导向造斜
9.3 Controlling the Wellpath of a Deviated Well 井斜控制
稳斜组合、方位器、导向工具、自动导向
9.4 Surveying 测斜
井眼轨迹参数、井斜参数测量工具及原理
9.5 Navigation by Reference to Reservoir Characteristics地质导向
Unit 10 Well Control 井控
本章重难点：井控设备和压井作业专业术语，及压井施工英语表述
10.1 Primary, Secondary, and Tertiary Well Control井控级别
一级井控、二级井控和三级井控概念
10.2 BOP Stack 防喷器组
闸板防喷器、万能防喷器、节流管汇、远程控制系统
10.3 Kick Detection Equipment井涌检测设备
井涌指征、泥浆罐体积计量器、流量计。
10.4 Killing the Well 压井
关井立压、关井套压、压井液密度、压井施工单填写、压井方法

Unit 11 Artificial Lift Methods 人工举升方法
本章重点难点：基本举升方法简介描述和专业术语
11.1 Artificial Lift Methods
人工举升方法简介
11.2 Gas Lifting
气举原理、分类和特点
11.3 Sucker Rod Pumping
抽油机系统的原理、特点

Unit 12 Beam Pumping in Artificial Lift  游梁式抽油机
本章重点难点：抽油机结构及运动关系描述、气体对泵工作过程的影响
12.1 Surface Equipment
抽油机地面系统结构、运动关系和工作原理、系统组成
12.2 Downhole Equipment
井下系统组成、泵的结构和组成
12.3 The Pumping Cycle
抽油泵的工作原理、气体对泵工作的影响
12.4 Basic Pump Type
抽油泵的基本分类、特点及适应性

Unit 13 Rodless Pumping  无杆泵采油
重点难点：电潜泵、水力喷射泵的工作原理及相关术语表述
13.1 Electric Submersible Centrifugal Pumps
电潜泵的工作原理、优点和缺点
13.2 Hydraulic Jet Pump
水力喷射泵的工作原理、特点、优点和缺点
13.3 Plunger Gas Lift
柱塞气举简介

Unit 14 Hydraulic Fracturing  水力压裂
重点难点：水力压裂过程、能量施加方式、压裂机理
14.1 Process of Hydraulic Fracturing
水力压裂的概念、基本过程
14.2 Fracturing for Well Stimulation 
裂缝基本扩展过程和规律
14.3 Mechanics of Fracturing
压裂机理和裂缝方位

Unit 15 Acidizing 酸化
重点难点：酸化的分类、机理
15.1Acidizing Technology
酸化技术简介
15.2 Well Stimulation Acids
酸化用酸体系
15.3 Acid Additives
酸液添加剂

	
	Introduction 
Unit 1 Properties of Reservoir Rocks
1.1 Porosity 
1.2 Fluid Saturation    
1.3 Permeability   
1.4 Permeability-porosity Relationship    
Unit 2 Fundamentals of Reservoir Fluids
2.1 Phase behavior    
2.2 Properties of Reservoir Fluids  
Unit 3 Performance of Oil Reservoir  
3.1 Rock and Fluid Expansion Drive   
3.2 Depletion Drive   
3.3 Gas Cap Drive 
3.4 Water Drive  
3.5 Gravity Drainage Drive 
3.6 Combination Drive 
Unit 4 Overview of Reservoir Simulation   
4.1 Introduction   
4.2 Historical Perspective   
4.3 Numerical Reservoir Simulation    
4.4 Types of Reservoir Simulator    
4.5 Use of a Reservoir Simulator   
4.6 Data Preparation    
4.7 History Matching and Performance Prediction  
Unit 5 Unconventional Gas Reservoirs      
5.1 Tight Gas  
5.2 Coalbed Methane(CBM) 
5.3 Shale Gas
Unit 6 Managing Drilling Operations 
Key points：technical terms with respect to drilling personnel, contract, and well plan, etc. , and corresponding English statement.
6.1 Personnel Involved in Drilling Operations
Manpower, organization and duty positions involved in drilling operations. 
6.2 Contract Types
Three common contract models: footage contract, day-rate contract, turn-key contract, and their features.
Supplementary Reading: Planning and Drilling an Exploration Well on Land
Phases involved in drilling an exploration well from prospect identification through well completion, including identifying a prospect, well proposal, gathering data, well design, well programing, etc.
Unit 7 Rig Systems and Equipment 
Key points：technical terms with respect to rig classification, rig components, etc. , and corresponding English statement.
7.1 Rig Classification
Rig classification: land rig, fixed platform, mobile platform, floating platform.
7.2 Rig components
Power system, hoisting system, circulating system, rotary system, well control system, monitoring system.
Unit 8 Drilling Fluids 
Key points：technical terms with respect to drilling fluid classifications, properties, rheology, additives, etc. , and corresponding English statement.
8.1 Functions of Drilling Fluid 
8.2 Basic Mud Classifications 
Dispersed mud, non-dispersed mud, solids-free mud, oil based mud, air, aerated and foam drilling fluids.
8.3 Mud Properties 
Mud density, fluid loss, and sand content.
8.4 Mud Rheology 
Shear stress, shear rate, Newtonian Fluids, Binham fluid， Powerlaw Fluid。
8.5 Mud Chemicals
Inactive shale, salt.
Unit 9 Directional and Horizontal Drilling 
Key points：technical terms with respect to directional drilling and corresponding English statement.
9.1 Why Drill Directional Wells? 
Cluster well drilling, obstacle drilling, salt-dome drilling, multilateral drilling, sidetrack drilling, offshore well drilling, horizontal well drilling, relief well drilling. 
9.2 Tools and Techniques for Kicking off the Well 
Water jetting， whipstocak, mud motor, bent sub, steerable navigation.
9.3 Controlling the Wellpath of a Deviated Well 
Hold assembly, rebel tool, navigation tool, auto-track.
9.4 Surveying 
Wellbore trajectory parameters, surveying tools and mechanisms.
9.5 Navigation by Reference to Reservoir Characteristics
Unit 10 Well Control 
Key points：technical terms with respect to well control equipment and killing operations , and English statement of killing operations.
10.1 Primary, Secondary, and Tertiary Well Control 
Primary control, secondary control, and tertiary control.
10.2 BOP Stack 
Ram preventer, annular preventer, chock manifold, remote control system.
10.3 Kick Detection Equipment 
Signs of a kick, mud volume totalizer, flow indicator.
10.4 Killing the Well 
Shut-in drillpipe pressure, shut-in casing pressure, kill mud weight, preparation of killing sheet, killing methods.

Unit 11 Artificial Lift Methods 
Key points: Basic introduction and description of artificial lifting methods
11.1 Artificial Lift Methods
Introduction of artificial lifting methods
11.2 Gas Lifting
Principle, classification and characteristics of gas lift
11.3 Sucker Rod Pumping
Principle and characteristics of sucker rod pumping

Unit 12 Beam Pumping in Artificial Lift
Key points: Structure and motion relationship of pumping unit, and the mechanism of gas affecting pump behavior
12.1 Surface Equipment
Structure, motion relationship, principle and composition of surface pumping unit
12.2 Downhole Equipment
Composition of downhole equipment, structure and composition of subsurface pump
12.3 The Pumping Cycle
Working principle of suck-rod pumping, the mechanism of gas affecting pump behavior
12.4 Basic Pump Type
Basic classification of downhole pump and their characteristics and adaptability

Unit 13 Rodless Pumping 
Key points：Working principle of ESP and hydraulic jet pumping
13.1 Electric Submersible Centrifugal Pumps
Working principle of ESP, Advantage and disadvantage of ESP
13.2 Hydraulic Jet Pump
Working principle of hydraulic jet pump, characteristics advantage and disadvantage of hydraulic jet pump.
13.3 Plunger Gas Lift
Introduction of plunger gas lift

Unit 14 Hydraulic Fracturing 
Key points：process of hydraulic fracturing, the way of energy loaded to formation, mechanism of fracturing
14.1 Process of Hydraulic Fracturing
Concept of hydraulic fracturing and its basic process
14.2 Fracturing for Well Stimulation 
Process and law of fracture extension
14.3 Mechanics of Fracturing
mechanism of fracturing and fracturing orientation

Unit 15 Acidizing
Key points：classification and mechanism of acidizing
15.1Acidizing Technology
Introduction of acidizing technology
15.2 Well Stimulation Acids
Acids type for acidizing well stimulation
15.3 Acid Additives
All kinds of acid additives

	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

	
	前言
	1
	讲授
	
	
	目标1-3

	
	Unit 1
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Unit 2
	2
	讲授
	
	
	目标1-3

	
	Unit 3
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Unit 4
	2
	讲授
	
	
	目标1-3

	
	Unit 5
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Unit 6
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Unit 7
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Unit 8
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Unit 9
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Unit 10
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Unit 11
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Unit 12
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Unit 13
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Unit 14
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Unit 15
	2
	讲授
	2
	自学补充阅读材料
	目标1-3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	Introd-uction
	1
	Teaching
	
	
	Outcome 1-3

	
	Unit 1
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-3

	
	Unit 2
	2
	Teaching
	
	
	Outcome 1-3

	
	Unit 3
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-3

	
	Unit 4
	2
	Teaching
	
	
	Outcome 1-3

	
	Unit 5
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-3

	
	Unit 6
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-3

	
	Unit 7
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-3

	
	Unit 8
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-3

	
	Unit 9
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-3

	
	Unit 10
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-3

	
	Unit 11
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-3

	
	Unit 12
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-3

	
	Unit 13
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-3

	
	Unit 14
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-4

	
	Unit 15
	2
	Teaching
	2
	self-studying Supplementary reading
	Outcome 1-4

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时表现
	10%

	
	环节2 作业
	20%

	
	环节3 期末考试
	70%

	
	
	

	
	Evaluation
	Percentage

	
	Evaluation 1 Attendance and Performance
	10%

	
	Evaluation 2 Assignment
	20%

	
	Evaluation 3 Final Exam
	70%

	
	
	

	教材及参考资料
Textbooks & Other Materials
	(包括纸质、声像、电子等各种形式的教学材料、参考资料，需要包含教材名称，作者，出版社，出版年份，版次，书号等信息)
1．《石油工程专业英语》，张志英,董长银，宋洵成，中国石油大学出版社，2015，ISBN978-7-5636-4526-8；
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Steve Devereux, Drilling for  Oil & Gas: A Non-technical Guide. Tulsa: Penn Well Corporation， 1999
3．《Physical Properties of Petroleum Reservoir》，李爱芬，张志英，中国石油大学出版社，2006，国家级。
4. http://www.spe.org

	
	

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	宋洵成、董长银、孙仁远
	审核人(系/教研室主任)
Approved by
	步玉环


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。

