《专业实习》教学大纲
Syllabus of Professional Practice
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	课程名称

Course Name
	专业实习

	
	Professional Practice Syllabus

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

	负责人

Leader
	徐加放
	课程团队

Team Members
	海洋油气工程教学团队

	课程编码

Course Code
	02993
	学分

Credits
	4

	课内学时

Course Hours
	
	理论学时

Lecture Hours
	
	实验学时

Experiment Hours
	

	
	
	上机学时

Programming Hours
	
	实践学时

Practice Hours
	4周

	课外学时

Home Hours
	

	适用专业

Audience
	海洋油气工程

	授课语言
Language of Instruction
	中文

	先修课程

Prerequisite
	海洋油气钻井工程、海洋油气开采工程、海洋油气作业与安全、油气田开发基础
海洋油气工程装备

	课程简介

Course Description
	  《专业实习》是一门实践教学与理论教学相结合，并且以实践教学为主的技术基础必修课程。通过现场实践使学生进一步理解和加强在学校课堂教学中所学到的理论知识，增强对海洋油气工程的感性认识，扩大知识面，把理论知识和生产实践有机地结合起来，是提高学生动手能力、增加对石油行业了解必不可少的教学环节，也是了解平台设计与建造流程、海洋石油钻井和采油设备、开发流程和技术的实践环节。课程由钻井工程、开采工程、海洋钻采装备三个模块组成。在指导老师的带领下，有组织、有纪律、有计划深入生产第一线，积极参与各项实践活动，通过观摩、讲座、动手实践等活动，全面了解钻井、采油、平台设计与建造涉及的理论方法与工艺技术，为课程综合设计和毕业设计的学习打下良好的基础，并培养吃苦耐劳的意志品质和较强的环境适应能力。

	
	"Professional practice" is a technological basic compulsory course which combines practical teaching with theoretical teaching and is focused on practical teaching. Through field practice, students can further understand and reinforce theoretical knowledge learnt in school classroom teaching, strengthen perceptual knowledge of offshore oil and gas engineering, widen horizon of knowledge and combine the theoretical knowledge with production practice organically, so that the course is an indispensable teaching link for improving the operational ability of the students and increasing understanding of the petroleum industry, and a practical link for understanding the platform design and construction process, offshore oil drilling and oil extraction equipment, development processes and technologies as well. The course consists of three modules of drilling engineering, exploitation engineering and offshore drilling and production equipment. Under the leadership of the instructor, the students go into the production front line in organized, disciplined and planned modes, actively participate in various practical activities and comprehensively understand theoretical methods and process technologies related to drilling, oil production, platform design and construction through observation, lectures, hands-on practice and other activities, a good foundation is laid for the study of course comprehensive design and graduation design, and the volitional quality of hard-working and strong environmental adaptability are cultivated.

	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

	
	《专业实习》是海洋油气工程专业教学计划中最重要的实践教学环节之一。通过知识讲解和实践训练，使学生接受钻井工程、采油工程方面的基本训练，初步掌握平台设计与建造的工艺流程工程，增强工程实践能力，提高包括工程素质在内的综合素质，培养创造精神和创新能力。

	

	
	目标1：通过现场实践，使学生进一步理解和加强在学校课堂中所学的理论知识，增强对海洋油气工程的感性认识，扩大知识面，把理论知识和生产实践有机结合起来。
	3.1

	
	目标2：了解当前国内先进的海洋钻采平台设计与建造、油气藏开发基本知识、钻井和采油的设备、现场作业工艺流程，增强工程实践操作能力，以及与他人沟通协作能力。
	9.1，9.2，9.3，10.2

	
	目标3：培养学生分析和处理实际问题、从实际中获取新知识的能力，并培养学生实事求是、踏实肯干、不怕困难、吃苦耐劳的能力，充分考虑HSE要求并承担社会责任，提高综合素质。
	6.2，7.1，7.2，8.1，8.2，13.3

	
	Learning Outcomes
	Major Objectives

	
	"Professional practice" is one of the most important practical teaching link in teaching plans of the offshore oil and gas engineering major. Through knowledge explanation and practical training, the students accept fundamental training of drilling engineering and oil production engineering and primarily grasp the platform design and construction technological process engineering, the engineering practical ability is enhanced, the comprehensive quality comprising the engineering quality is improved, and the creativity and innovation ability are cultivated.
1. Through field practice, the students can further understand and reinforce theoretical knowledge learnt in class, strengthen perceptual knowledge of offshore oil and gas engineering, widen horizon of knowledge and combine the theoretical knowledge with production practice organically.
	3.1

	
	2. The students understand current domestic advanced offshore drilling and production platform design and construction, oil and gas reservoir development basic knowledge, drilling and oil extraction equipment and field operation technological process, and the engineering practical operation ability and the ability of communication and cooperation with others are enhanced.
	9.1，9.2，9.3，10.2

	
	3. The abilities of students for analyzing and handling practical problems and acquiring new knowledge from practice are cultivated, the abilities of students for being practical and realistic, down-to-earth, not afraid of difficulties and hard are also cultivated, the HSE requirements are fully considered, the social responsibilities are borne, and the comprehensive quality is improved.
	6.2，7.1，7.2，8.1，8.2，13.3

	教学内容

Topics
	第一模块  钻井工程                                      1.5周
本章重点难点：。
钻井工具、钻进技术、井控技术。
1.1 实习井的基本认识
实习井的基本参数；实习井的区域构造概况、构造类型、油层位置；实习井的地层分层情况、岩性特点及复杂地层；实习井的地层压力、地层破裂压力资料，井身结构；建井过程。
1.2 钻井设备

钻机类型、组成、性能及使用范围；钻机的提升系统、旋转系统、循环系统、动力及传动系统、控制系统以及井控系统的组成、功用及工作原理。

1.3 钻井工具

实习井所用钻头类型、适钻地层、井深范围、进尺、钻速、喷嘴组合、每米钻进成本；钻柱的组成规范及功用，本井不同钻井阶段（一开、二开、三开）的钻具组合；处理井下事故的各种工具的结构、功用及工作原理；井口工具（大钳、吊卡、吊环、卡瓦、安全卡瓦等）的结构、功用及工作原理。
1.4 钻进技术

影响钻井速度和成本的各种因素及影响规律和提高机械钻速的措施；合理选择、使用及评价分析钻头；喷射钻井的概念以及水力参数设计的内容；钻进参数优选的原则、意义、内容；防斜打直钻具组合的结构、工作原理及技术措施。

1.5 井控技术

防喷装置的类型、组成、结构、工作原理、功用；平衡压力钻井的概念、意义及钻井液密度的确定方法；井漏、井涌、井喷发生的原因及处理方法。

1.6 固井和完井

套管柱的结构及各附件的功用；下套管作业的工艺过程；注水泥设备及功用；注水泥工艺过程；固井质量的评价标准和评价方法。

1.7 钻井液

钻井液的组成、类型、功用和配制方法；钻井液的主要性能参数及测试方法；钻井液固控设备的类型、功用、工作原理；绘制钻井液循环系统流程图；
1.8 定向井钻井技术
定向井的轨道、轨迹的概念，钻井目的和意义；造斜工具和造斜方法；测斜定向仪器的类型、结构、工作原理及使用方法。
1.9钻井工程HSE

钻井作业HSE风险识别及评价；钻井作业风险削减及控制。

    第二模块 采油工程                                       1.5周
本章重点难点：机械采油技术；油水井管理技术；油水井增产措施。
2.1 主要采油设备

采油树的规范、基本结构及部件的名称和功用；目前常用的抽油泵类型、型号及工作原理；主要井下工具如封隔器、配水器、配产器等的结构、规范和作用。

2.2 机械采油技术

机械采油技术的分类及各类技术的组成；电潜泵的结构、工作原理、适用条件；地面驱动螺杆泵采油技术的设备构成及工作原理；机械采油新技术、新工艺的发展状况。

2.3 油水井管理技术

采油队的工作职能；油水井地面设备及功能；油水井日常管理的内容；电泵井生产参数调节方法；动液面测试的设备、原理、作用及分析方法；计量站的作用与流程；量油、测气的基本原理和方法；配水间的作用与流程；资料室的日常工作内容；油水井井史资料的主要内容以及查阅方法；油样、水样的获取方法以及化验分析的主要指标和方法；油水井注采井组的动态分析方法。

2.4 油井产出液的处理

油井产出液处理站的作用；油、气、水的分离原理及工艺流程；商品原油和回注水的主要指标；原油稳定的设备及原理；污水处理的设备及原理；油井产出液处理站采用的监测和控制技术。

2.5 油水井增产措施

水力压裂的原理、设备及工艺过程；酸化的原理、设备及工艺过程；油水井措施效果的评价方法；目前国内外压裂、酸化技术发展状况。

2.6 修井作业工艺技术

修井作业的职责及分类；油水井大修的主要内容和职责；油水井小修的主要内容和职责；修井作业主要地面设备的构成；井下打捞工具的名称及用途。

2.7 海上采油技术动态

海上油田采油工艺技术研发状况；国内外海上采油工艺新技术、新工艺的应用现状和发展动向。

2.8 采油工程HSE

采油作业HSE风险识别及评价；采油作业风险削减及控制。
第三模块  海洋钻采装备                                      1周
本章重点难点：。
海洋钻井平台; 海洋油气生产平台。
3.1 海上安全教育  
    钻井作业安全操作；人员防护现场急救；硫化氢防护知识；安全管理体系。                                   
3.2 海洋钻井平台
海上钻井平台类型；钻井平台各模块组成；钻井平台设计及建造过程。
3.3 海洋油气生产平台
油气生产平台类型；平台上部模块及功能；平台油气处理流程。
3.4 海洋油气作业船

多用途工作船，起重铺管船，FPSO、钻井船功能及模块

	
	1. Drilling Engineering                                     1.5 weeks
The emphasis and difficulties: Drilling tool; Drilling technology; Well control technology.
1.1 Basic understanding of practical wells
Basic parameters of practical wells; regional structure overview, structural type and reservoir position of the practical wells; formation division situation, lithological features and complex formation of the practical wells; formation pressure and formation fracture pressure data of the practical wells, and well bore configuration; well building process.
1.2 Drilling equipment

Drilling machine type, composition, performance and application range; composition, functions and operating principles of lifting systems, rotation systems, circulation systems, power and transmission systems, control systems and well control systems of drilling machines.
1.3 Drilling tool
Type, drilling adaptable formation, well depth range, drilling footage, drilling rate, nozzle combination and drilling cost per meter of bits adopted for the practical wells; combination specification and functions of drill stems, and drilling assemblies for different drilling phases (surface section, second section and third section) of the practical well; structures, functions and operating principles of various tools for handling downhole accidents; structures, functions and operating principles of wellhead tools (such as tongs, elevators, lifting rings, slips and safety slips).
1.4 Drilling technology
Various factors influencing the drilling speed and cost and measures which influence rules and increase the mechanical drilling rate; reasonable selection, using, evaluation and analysis of bits; concept and hydraulic parameter design content of jet drilling; principle, significance and content of drilling parameter optimization; structure, operating principle and technical measures of deviation-controlled straight drilling assemblies.
1.5 Well control technology

Type, composition, structures, operating principle and functions of blowout preventers; concept and significance of balanced pressure drilling and determining method of drilling fluid density; occurrence reasons and handling methods of well leakage, well kick and blowout.

1.6 Well cementation and well completion

Structure of casing strings and functions of all accessories; technological process of casing running operation; cementing equipment and functions; cementing technological process; evaluation standard and evaluation methods of well cementation quality.
1.7 Drilling fluid

Composition, type, functions and preparation methods of drilling fluid; main performance parameters and testing methods of drilling fluid; type functions and operating principle of drilling fluid solid control equipment; drawing of drilling fluid circulating system flow charts.

1.8 Direction well drilling technology

Concepts of direction well trajectory and trace, and objective and significance of drilling; deflecting tools and deflecting methods; type, structures, operating principle and application methods of deviation surveying direction instruments.

1.9 Drilling engineering HSE

Drilling engineering HSE risk identification and evaluation; drilling operation risk reduction and control.
2. Oil production engineering                                     1.5 weeks

The emphasis and difficulties: Mechanical oil production technologies; Oil-water well management technology; Oil-water well stimulation measures.

2.1 Main oil production equipment

Specification and basic structure of Christmas trees, and names and functions of parts; type, model and operating principle of current common oil well pumps; structure, specification and functions of main downhole tools such as packers, water injectors and bottom-hole regulators.
2.2 Mechanical oil production technologies

Classification of mechanical oil production technologies and composition of all technologies; structure, operating principle and application conditions of electric submersible pumps; equipment composition and operating principle of surface driven screw pump oil production technology; development status of new technologies and new processes of mechanical oil production.

2.3 Oil-water well management technology

Job function of oil production crews; oil-water well surface equipment and functions; oil-water well daily management contents; electric pump oil well production parameter adjusting methods; working fluid level testing equipment, principle, functions and analytical methods; effects and technological process of metering stations; basic principle and methods of oil gauging and gas measuring; functions and technological process of water allocating stations; daily job contents of reference rooms; main contents and referring methods of oil-water well history data; acquisition methods for oil samples and water samples, and leading indicators and methods of laboratory analysis; dynamic analysis methods of oil-water well injection-production well groups.

2.4 Processing of well output fluid

Functions of well output fluid processing stations; separation principle and technological process of oil, gas and water; leading indicators of commercial oil and reinjection water; crude oil stabilizing equipment and principle; sewage disposal equipment and principle; monitoring and control technologies adopted by the well output fluid processing stations.

2.5 Oil-water well stimulation measures

Principle, equipment and technological process of hydraulic fracturing; principle, equipment and technological process of acidification; evaluation methods of oil-water well measure effects; development status of current domestic and overseas fracturing and acidification technologies.

2.6 Workover operation process technology

Responsibility and classification of workover operation; main contents and responsibility of oil-water well major repair; main contents and responsibility of oil-water well minor repair; composition of workover operation main surface equipment; names and functions of downhole fishing tools.

2.7 Offshore oil production technology trend

Research and development conditions of offshore oilfield oil production process technology; application status and development trend of new technologies and new processes of domestic and overseas offshore oil production processes.

2.8 Oil production engineering HSE

Oil production engineering HSE risk identification and evaluation; oil production operation risk reduction and control.

3. Offshore drilling and production equipment                       One week

The emphasis and difficulties: Offshore drilling platform; Offshore oil and gas production platform.

3.1 Offshore safety education

Drilling operation safe operation; personnel protection field first aid; hydrogen sulfide protection knowledge; safety management system.

3.2 Offshore drilling platform

Offshore drilling platform type; composition of all drilling platform modules; drilling platform design and construction processes.

3.3 Offshore oil and gas production platform

Oil and gas production platform type; modules on the upper portion of the platform and functions; platform oil and gas processing technological process.

3.4 Offshore oil and gas workboat

Functions and modules of multi-purpose workboats, heavy pipe laying vessels, FPSO and drilling ships.

	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天
	参观、讲解
	3学时
	作业
	目标1，目标3

	
	1.2
	1天
	参观、讲解
	3学时
	作业
	目标1，目标3

	
	1.3
	1天
	授课讲解、实践操作
	3学时
	作业
	目标2，目标3

	
	1.4
	1天
	授课讲解，示范演示

实践操作
	3学时
	作业
	目标2，目标3

	
	1.5
	1天
	授课讲解，示范演示

实践操作
	3学时
	作业
	目标2，目标3

	
	1.6 
	1天
	授课讲解、参观
	3学时
	作业
	目标1，目标3

	
	1.7
	0.5天
	参观、讲解
	3学时
	作业
	目标1，目标3

	
	1.8
	0.5天
	参观、讲解
	3学时
	作业
	目标1，目标3

	
	1.9
	0.5天
	授课
	3学时
	作业
	目标1

	
	2.1
	1天
	授课讲解，参观
	3学时
	作业
	目标1，目标3

	
	2.2
	1天
	授课讲解，参观
	3学时
	作业
	目标1，目标3

	
	2.3
	1.5天
	授课讲解，示范演示

实践操作
	3学时
	作业
	目标2，目标3

	
	2.4
	1天
	授课讲解，参观
	3学时
	作业
	目标1，目标3

	
	2.5
	1天
	授课讲解，参观
	3学时
	作业
	目标1，目标3

	
	2.6
	1天
	授课讲解，参观
	3学时
	作业
	目标1，目标3

	
	2.7
	1天
	授课，调研
	3学时
	作业
	目标1，目标3

	
	3.1
	1天
	授课讲解，示范演示

实践操作
	3学时
	作业
	目标2，目标3

	
	3.2
	1.5天
	授课讲解，参观
	3学时
	作业
	目标1，目标3

	
	3.3
	1.5天
	授课讲解，参观
	3学时
	作业
	目标1，目标3

	
	3.4 
	1天
	授课讲解，参观
	3学时
	作业
	目标1，目标3

	
	Topics
	Course

Hours
	Teaching Methods
	Home

Hours
	Assignment
	Outcomes

	
	1.1
	One day
	Site visit, Teaching
	3
	Task
	Outcome 1，Outcome 3

	
	1.2
	One day
	Site visit, Teaching
	3
	Task
	Outcome 1，Outcome 3

	
	1.3
	One day
	Lecture, and practical operation
	3
	Task
	Outcome 2，Outcome 3

	
	1.4
	One day
	Lecture, demonstration and practical operation
	3
	Task
	Outcome 2，Outcome 3

	
	1.5
	One day
	Lecture, demonstration and practical operation
	3
	Task
	Outcome 2，Outcome 3

	
	1.6
	One day
	Lecture, site visit
	3
	Task
	Outcome 1，Outcome 3

	
	1.7
	Half day
	Site visit, Teaching
	3
	Task
	Outcome 1，Outcome 3

	
	1.8
	Half day
	Site visit, Teaching
	3
	Task
	Outcome 1，Outcome 3

	
	1.9
	Half day
	Teaching
	3
	Task
	Outcome 1

	
	2.1
	One day
	Lecture, site visit
	3
	Task
	Outcome 1，Outcome 3

	
	2.2
	One day
	Lecture, site visit
	3
	Task
	Outcome 1，Outcome 3

	
	2.3
	Half day
	Lecture, demonstration and practical operation
	3
	Task
	Outcome 2，Outcome 3

	
	2.4
	One day
	Lecture, site visit
	3
	Task
	Outcome 1，Outcome 3

	
	2.5
	One day
	Lecture, site visit
	3
	Task
	Outcome 1，Outcome 3

	
	2.6
	One day
	Lecture, site visit
	3
	Task
	Outcome 1，Outcome 3

	
	2.7
	One day
	Teaching, investigation
	3
	Task
	Outcome 1，Outcome 3

	
	3.1
	One day
	Lecture, demonstration and practical operation
	3
	Task
	Outcome 2，Outcome 3

	
	3.2
	One and a half days
	Lecture, site visit
	3
	Task
	Outcome 1，Outcome 3

	
	3.3
	One and a half days
	Lecture, site visit
	3
	Task
	Outcome 1，Outcome 3

	
	3.4
	One day
	Lecture, site visit
	3
	Task
	Outcome 1，Outcome 3

	考核方式

Grading
	评价环节
	比例

	
	环节1：纪律及平时表现成绩。实践性课程注重安全纪律、操作规程、工程素质的培养。
	50%

	
	环节2：实习报告成绩。学生在实习期间，要撰写实习报告、完成相关作业等。
	50%

	
	Evaluation
	Percentage

	
	Evaluation 1: Record on discipline and daily performance. Practical courses pay attention to safety discipline, operating procedures and engineering quality training.
	50%

	
	Evaluation 2: Record on practice report. During the practice period, the students need to write training report and finish the homework, etc.
	50%

	
	
	

	
	
	

	教材及参考资料

Textbooks & Other Materials
	1. 陈庭根、管志川，钻井工程理论与技术，，中国石油大学出版社，2000；

2. 张琪，采油工程原理与设计，中国石油大学出版社，2000；

	
	1. Chen Tinggen, Guan Zhichuan, Theory and Technology of Drilling Engineering, China University of Petroleum Press, 2000.
2. Zhang Qi, Principle and Design of Oil Production Engineering, China University of Petroleum Press, 2000.

	其它

More
	

	备注

Notes
	

	大纲执笔人

Author
	步玉环 高永海 

刘均荣 李志刚 

李成华
	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。

