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	课程简介
Course Description
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]海洋油气工程综合设计是海洋油气工程专业本科生必选的实践性教学环节。本课程的理论基础是海洋钻井工程、海洋采油工程、海洋集输工程三门专业主干课程讲授的基本理论、基本计算、基本方法，结合课堂讲授钻井工程设计、海洋采油工程设计、海洋集输工程设计相关的标准、要求、规定，要求学生按照给出实际（模拟）设计案例，完成相关设计内容。本课程的教学目标是：通过本课程的学习和实践，使学生进一步了解和掌握与钻井工程设计、采油工程设计、集输工程设计相关的基本要求、基本内容、基本计算、基本方法，熟悉关键设计步骤和设计软件，训练学生完成工程设计能力，培养学生综合运用所学知识、技能，解决本专业相关的工程设计实际问题能力。

	
	The comprehensive design of offshore oil and gas engineering is a compulsory practical teaching link for undergraduates of the offshore oil and gas engineering major. The theoretical bases of the course are basic theories, basic computation and basic methods which are taught by the three major courses of the offshore drilling engineering, offshore oil production engineering and offshore gathering and transportation engineering, and students are required to (simulate) design cases according to given practical situations and complete relevant design contents in the combination with the standards, requirements and regulations which are taught in the class and related to drilling engineering design, offshore oil production engineering design and offshore gathering and transportation engineering design. The teaching outcomes of the course are that through study and practice of the course, the students are made to further understand and master the basic requirements, basic contents, basic computation and basic methods related to drilling engineering design, oil production engineering design and gathering and transportation engineering design and be familiar with critical design steps and design software points, the ability of the students to complete engineering design is trained, and the ability of the students to solve practical engineering design problems related to the major by using learnt knowledge and skills comprehensively is 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

	
	目标1：熟练掌握海上油气开发过程中的设计理论基础和专业知识。
	1.4

	
	目标2：能应用学科基础知识和专业知识，分析和发现海洋油气钻井、开采、集输过程中的工程问题，并提出解决方案，能够针对海洋油气工程领域的复杂工程问题，开发、选择与使用恰当的技术、资源、现代工程工具和信息技术工具，具有具有应用学科基础和专业知识进行海洋油气工程设计的基本能力。
	2.2，3.1，3.2，4.3，3.4，4.2，5.1

	
	目标3：能够评价海洋油气工程领域工程实践和复杂工程问题解决方案对社会、健康、安全、环保、法律以及文化的影响，并理解应承担的社会责任。
	6.1,6.2

	
	Learning Outcomes
	Major Objectives

	
	1.The students master the design theoretical bases and professional knowledge in the offshore oil and gas exploitation process.
	1.4

	
	2. The students can apply the subject basic knowledge and the professional knowledge to analyze and discover engineering problems in the offshore oil and gas drilling, exploiting, gathering and transporting processes and propose solutions; the students can develop, select and use the proper technologies, resources, modern engineering tools and information technological tools specific to complex engineering problems in the offshore oil and gas engineering field and have the basic ability for offshore oil and gas engineering design by using the subject basic knowledge and the professional knowledge.
	2.2，3.1，3.2，4.3，3.4，4.2，5.1

	
	3. The students can evaluate the influences of the engineering practice and complex engineering problem solutions of the offshore oil and gas engineering field on the society, health, safety, environmental protection, laws and culture and understand the social responsibility that should be borne.
	6.1,6.2

	教学内容
Topics
	第一模块钻井工程设计80学时（10天）
教师讲解钻井工程设计的基本标准、规定，介绍钻井工程设计的基本内容、基本方法、基本计算，讲解设计思路、步骤及关键点。4学时。
本章重点难点：海洋井钻井工程设计的基本要求和基本内容，井身结构设计、水力参数设计、套管柱设计。
1.1地质资料和基本数据
井号、井别、油层底界位置、油藏信息描述，钻探目的、井型、完钻原则、地层分层描述、设计系数。
1.2 井身结构设计
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]套管层次和下深；套管-钻头尺寸的配合；套管对应的钻深；水泥返至深度设计；各井段的钻井液密度设计。
1.3钻头选型及钻进参数设计
钻头选型：类型、钻头用量、每只钻头的钻井时间和钻进时间；钻进参数设计：每只钻头的钻压，转速。
1.4钻具设计
钻铤尺寸、使用长度设计（最后开次）；钻杆尺寸、强度设计（最后开次）；方钻杆尺寸设计；接头（配合、保护接头）位置设计（最后开次，画图）。
1.5水力参数设计（最后开次底部）
泵的工作额定排量、泵压的确定；钻头喷嘴直径；射流、水力参数的计算。
1.6套管柱设计
套管柱钢级、壁厚、扣型及强度设计；套管柱下部结构设计。
1.7固井设计
浆柱结构设计；静液压力平衡校核；水泥浆用量、干水泥用量和混合水的用量计算。
第二模块采油工程设计80学时（10天）
教师讲解设计内容、设计思路及基本设计计算方法、设计要求，2学时。
本章重点难点：完井参数设计与优选、电泵举升设计与分析能力。
2.1完井设计
完井方式选择；生产管柱尺寸选择；射孔完井工艺参数优选。
2.2 电泵采油系统设计
电潜泵油井生产系统组成；电潜泵生产系统设计原理；油井流入动态计算；流体物性参数计算方法；井筒温度场计算；井筒压力分布计算；电泵举升参数设计计算。
第三模块集输工程设计         40学时（5天）
教师讲解设计内容、设计思路及基本设计计算方法、设计要求，2学时。
本章重点难点：海洋输油管道的水力计算与工艺相关计算。
3.1输油管道水力计算与设计
管路水力计算；管路压力损失；水击计算。
3.2热油管道设计计算
总传热系数计算；热油管路的摩阻损失；海底管道的安全起输量；海底管道的安全停输时间。
3.3输气管道水力计算
水平输气管的输气量、沿线压力分布和输气管末端储气量估计。


	
	1. Drilling engineering design 80 hours (10 days)
The teacher explains the basic standards and regulations of drilling engineering design, introduces the basic contents, basic methods and basic computation of drilling engineering design and explains the design thoughts, steps and critical points. 4 hours
The emphasis and difficulties: The basic requirements and basic contents of offshore drilling engineering design; well structure design, hydraulic parameter design and casing string design.
1.1 Geological data and basic data
Description of the well number, well type, oil reservoir bottom boundary location and oil deposit information; description of the drilling outcome, well type, drilling finish principle and strata division; coefficient design.
1.2 Well profile design
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Casing program and depth setting; size matching of casings and bits; drilling depth corresponding to the casings; cement return depth design; density design of drilling fluid in all well sections.
1.3 Bit model selection and drilling parameter design
Bit model selection: type, bit consumption, and well drilling time and drilling time of each bit; Drilling parameter design: bit pressure and rotation speed of each bit
1.4 Drilling tool design
Drill collar size and using length design (last section); drill stem size and strength design (last section); kelly bar size design; joint (matching joints and protection joints) position design (last section, drawing).
1.5 Hydraulic parameter design
Determination of operation certified capacity and pumping pressure of pumps; bit nozzle diameter; computation of jet flow parameters and hydraulic parameters.
1.6 casing string design
Design of steel grade, wall thickness, buckle type and strength of the casing strings; and design of casing string substructures.
1.7 Cementing design
Slurry column structure design; hydrostatic pressure balance verification; and computation of cement slurry consumption, dry cement consumption and mixing water consumption.
2. Oil production engineering design 80 hours (10 days)
The teacher explains the design contents, design thoughts, basic design computation methods and basic design requirements. 2 hours.
The emphasis and difficulties: Completion parameter design and optimization; electric pump lifting design and analytical ability.
2.1 Completion design
Completion method selection; production string size selection; perforation completion technological parameter optimization.
2.2 Electric pump oil production system design
Electric submersible pump oil well production system composition; electric submersible pump production system design principle; oil well inflow dynamic computation; fluid physical parameter computation methods; wellbore temperature field computation; wellbore pressure distribution computation; electric pump lifting parameter design computation.
3. Gathering and transportation engineering design 40 hours (5 days)
The teacher explains the design contents, design thoughts, basic design computation methods and basic design requirements. 2 hours.
The emphasis and difficulties: Hydraulic computation and process related computation of offshore oil pipelines.
3.1 Oil pipeline hydraulic computation and design
Pipeline hydraulic computation; pipeline pressure loss; water hammer computation.
3.2 Hot oil pipeline design computation
Computation of the overall coefficient of heat transfer; hot oil pipeline friction loss; safe starting capacity of submarine pipelines; safe shutdown time of the submarine pipelines.
3.3 Gas pipeline hydraulic computation
Estimation of the gas transmission capacity of horizontal gas pipelines, pressure distribution along the pipelines and the gas storage capacity of the tail ends of the gas pipelines.

	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
	讲授4学时，其余时间学生进行设计，教师进行设计指导
	3学时
	撰写设计报告
	目标1,2,3

	
	1.2
	2天
	设计，教师进行设计指导
	3学时
	撰写设计报告
	目标1,2,3

	
	1.3
	1天
	设计，教师进行设计指导
	3学时
	撰写设计报告
	目标1,2,3

	
	1.4
	1天
	设计，教师进行设计指导
	3学时
	撰写设计报告
	目标1,2,3

	
	1.5
	2天
	设计，教师进行设计指导
	3学时
	撰写设计报告
	目标1,2,3

	
	1.6
	2天
	设计，教师进行设计指导
	3学时
	撰写设计报告
	目标1,2,3

	
	1.7
	1天
	设计，教师进行设计指导
	3学时
	撰写设计报告
	目标1,2,3

	
	2.1
	5天
	讲授2学时，其余时间学生进行设计，教师进行设计指导
	3学时
	撰写设计报告
	目标1,2,3

	
	2.2
	5天
	设计，教师进行设计指导
	3学时
	撰写设计报告
	目标1,2,3

	
	3.1
	2天
	讲授2学时，其余时间学生进行设计，教师进行设计指导
	3学时
	撰写设计报告
	目标1,2,3

	
	3.2
	2天
	设计，教师进行设计指导
	3学时
	撰写设计报告
	目标1,2,3

	
	3.3
	1天
	设计，教师进行设计指导
	3学时
	撰写设计报告
	目标1,2,3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
	One day
	Teaching for 4 hours, and design of students for the rest of time under design guidance of teacher
	3
	Design report writing
	Outcome 1，Outcome 2，Outcome 3

	
	1.2
	Two days
	Design under design guidance of teacher
	3
	Design report writing
	Outcome 1，Outcome 2，Outcome 3

	
	1.3
	One day
	Design under design guidance of teacher
	3
	Design report writing
	Outcome 1，Outcome 2，Outcome 3

	
	1.4
	One day
	Design under design guidance of teacher
	3
	Design report writing
	Outcome 1，Outcome 2，Outcome 3

	
	1.5
	Two days
	Design under design guidance of teacher
	3
	Design report writing
	Outcome 1，Outcome 2，Outcome 3

	
	1.6
	Two days
	Design under design guidance of teacher
	3
	Design report writing
	Outcome 1，Outcome 2，Outcome 3

	
	1.7
	One day
	Design under design guidance of teacher
	3
	Design report writing
	Outcome 1，Outcome 2，Outcome 3

	
	2.1
	Five days
	Teaching for 2 hours, and design of students for the rest of time under design guidance of teacher
	3
	Design report writing
	Outcome 1，Outcome 2，Outcome 3

	
	2.2
	Five days
	Design under design guidance of teacher
	3
	Design report writing
	Outcome 1，Outcome 2，Outcome 3

	
	3.1
	Two days
	Teaching for 2 hours, and design of students for the rest of time under design guidance of teacher
	3
	Design report writing
	Outcome 1，Outcome 2，Outcome 3

	
	3.2
	Two days
	Design under design guidance of teacher
	3
	Design report writing
	Outcome 1，Outcome 2，Outcome 3

	
	3.3
	One day
	Design under design guidance of teacher
	3
	Design report writing
	Outcome 1，Outcome 2，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。注重考勤纪律、工程素质的培养。
	30%

	
	环节2：设计报告成绩。撰写设计报告、完成相关作业等。
	70%

	
	
	

	
	
	

	
	Evaluation
	Percentage

	
	Evaluation 1: Record on discipline and daily performance. The course pays attention to attendance discipline and engineering quality training.
	30%

	
	Evaluation 2: Record on design report. The students need to write design report and finish the homework, etc.
	70%

	教材及参考资料
Textbooks & Other Materials
	1. 步玉环等，石油工程设计手册，中国石油大学出版社，2012.
2. 董星亮等. 海洋钻井手册，石油工业出版社，2011.
3. 海上采油工程手册编写组，海上采油工程手册，石油工业出版社，2001.
4.海洋石油工程设计指南编委会，海洋石油工程设计指南，石油工业出版社，2007.

	
	1. Bu Yuhuan, etc. Petroleum Engineering Design Manual, China University of Petroleum Press, 2012.
2. Dong Xingliang, etc. Offshore Drilling Manual, Petroleum Industry Press, 2011.
3. Offshore oil production engineering manual writing group, Offshore Oil Production Engineering Manual, Petroleum Industry Press, 2001.
4. Offshore oil engineering design manual editorial committee, Offshore Oil Engineering design Manual, Petroleum Industry Press, 2007.

	其它
More
	

	备注
Notes
	

	大纲执笔人
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	刘刚 高永海
刘均荣 白莉
	审核人(系/教研室主任)
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	[bookmark: _GoBack]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。

