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	课程编码
Course Code
	02131
	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
	32 

	适用专业
Audience
	勘查技术与工程/ Exploration technology and engineering

	授课语言
Language of Instruction
	中文/Chinese

	先修课程
Prerequisite
	

	课程简介
Course Description
	本课程是资源勘查技术与工程专业本科生的专业选修课。主要讲述油气钻井的基本工艺过程、基本方法、主要设备及工具；综合录井设备、录井技术、录井方法、油气解释方法和技术等。内容包括一口井的钻井工艺过程、钻井的工程地质条件、钻井工具、钻井液、油气井压力控制、常规地质录井方法、气测录井技术、综合录井仪原理与应用、其它录井技术、油气层综合解释技术等。

	
	This course is one of the elective courses to the undergraduate of exploration technology and engineering. Mainly describe the basic process, basic method, main equipment and tools of oil and gas drilling; Comprehensive mud logging equipment, mud logging technology, mud logging methods, interpretation methods and technology of oil and gas, etc. Contents include a well drilling process, drilling engineering geological conditions, drilling tool, drilling fluid, oil and gas Wells pressure control, conventional geologic logging methods, gas logging technology, comprehensive logging instrument measuring principle and application, other comprehensive interpretation of mud logging technology, oil and gas layer technology, etc.
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课程目标
Learning Outcomes
	课程目标
	毕业要求指标点

	
	目标1：理解掌握钻井和录井的主要设备、基本概念、基本原理和工艺方法。
	1.3，7.1

	
	目标2：初步理解掌握录井的主要设备、基本概念、基本原理和工艺方法。
	3.2，3.3，6.2

	
	目标3：初步掌握录井油气解释方法和解释原理，学会运用这些理论和方法分析解决录井施工中所遇到的技术问题。
	7.2

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1: grasp of the main equipment for drilling and mud logging, the basic concept, basic principle and technological process.
	1.3，7.1

	
	Outcome 2: Understood preliminary logging of main equipment, the basic concept, basic principle and technological process.
	3.2，3.3，6.2

	
	Outcome 3: Preliminary master the principle of mud logging interpretation methods and interpretation of oil and gas, learn to use these theories and methods to solve mud logging technical problems encountered during construction.
	7.2

	教学内容
Topics
	绪论                                                                      
油气井的基本类型，钻井工程的基本工艺过程；综合录井的任务、方法及特点；钻井技术和综合录井的发展状况。
第1章 钻井的工程地质条件
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]本章的重点难点：地下各种压力的概念，异常高压的成因，地层压力评价，地层破裂压力，岩石的力学特性。
1.1  地下压力特征                                                           
静液压力，上覆岩层压力，地层压力，基岩应力，异常压力的成因，地层压力评价，地层破裂压力。
1.2 岩石的工程力学性质                                                     
岩石的机械性质，井底压力条件下岩石的机械性质及其影响因素，岩石的研磨性，岩石的可钻性。
第2章 钻进工具
本章的重点难点：钻头的类型及工作原理，钻头的选型及分类方法，钻头的合理使用，钻柱的组成及功用。
2.1 钻头                                                                    
钻头的类型，钻头的性能指标，刮刀钻头，牙轮钻头，金刚石钻头。
2.2 钻柱                                                                    
钻柱的组成及功用，钻柱的工作状态。
第3章 钻井液
本章的重点难点：钻井液的功用、分类、性能及固相控制，井塌及防塌措施，油气层保护及完井液。
3.1 钻井液的功用、分类、性能及固相控制                                      
钻井液的组成及功用，钻井液的分类，钻井液的密度及流变性，钻井液的造壁性及滤失量，钻井液的固相控制。
3.2 井塌及防塌措施，油气层保护及完井液                                      
井塌的原因，防塌措施，储层损害的主要原因及防止措施，完井液种类及基本功能。
第4章  油气井压力控制
本章重点难点：井眼与地层压力系统及压力平衡关系，地层流体侵入的检测原理及方法，压井原理。
1．井眼与地层压力系统
井眼内的各种压力，平衡压力钻井，欠平衡压力钻井。
2．地层流体侵入的检测
地层流体侵入的原因，气侵的途径、方式、特点及危害，地层流体侵入的征兆、检测原理及方法。
3．地层流体侵入控制
井控的基本装置，关井的基本方法及步骤，压井钻井液密度计算，压井原理。第5章 常规地质录井方法综述
本章重点难点：岩屑录井方法，钻井液录井，气测录井，常规钻井条件下的录井、欠平衡钻井条件下的录井方法。
5.1 常规地质录井方法简介                                                   
岩屑录井；钻井液录井；气测录井；氯离子录井。
5.2 不同钻井条件下的常规录井方法
常规钻井条件下的录井方法；欠平衡条件钻井的录井方法；水平井录井方法。
第6章 气测录井 
本章重点难点：气显示类型，影响气测录井的主要因素，气测录井的资料整理，气测录井资料的解释方法，气测资料的应用。
6.1 概述 
6.2 气显示的类型
钻井气；钻后气；接单根气和方钻杆气；再循环气；污染气；岩屑气、试验气、碳化钙气。
6.3 气测录井的主要影响因素
井下影响因素；钻井参数的影响；钻井过程中的污染；气测录井技术自身不完善的影响；气测仪表的影响。
6.4 气测资料的整理与标准化
气测录井资料整理；气体含量标准化校正；地面含气量、地层含气量、地层含气饱和度的计算。
6.5 气测资料的解释与应用
气测录井资料解释的基本原理；气测录井资料的主要应用。
第7章 综合录井仪录井原理
本章重点难点：综合录井仪的结构及功能，综合录井仪联机处理系统，综合录井仪录井项目，实时钻井监控，各种工程复杂情况的预报，综合录井信息采集、传输和应用技术。 
7.1 概述
综合录井技术的主要应用；综合录井仪的总体结构、主要功能及工作流程；综合录井仪联机系统资料处理；综合录井仪录井项目。
7.2 实时钻井监控简介
地层压力的实时监控；钻头工况的实时监控；井下复杂情况的实时监控；实时钻井监控的具体参数。
7.3 工程复杂情况预报
井涌、井喷；井漏；井塌；跳钻、憋钻；放空；遇阻、遇卡；卡钻；断钻具。
7.4 综合录井信息技术
概述；录井信息及采集技术；录井信息的传输技术；录井信息数据库及其应用；地质录井信息技术的发展前景。
第8章 其它录井技术简介
本章重点难点：常规荧光录井方法及应用，定量荧光录井方法及应用，岩石热解地球化学录井及储层评价方法，核磁共振录井技术；元素录井技术。
8.1 常规荧光录井
荧光录井的准备工作；荧光录井的工作方法；常规荧光录井的应用。
8.2 定量荧光分析技术
定量荧光录井技术简介；定量荧光录井资料的解释与应用；定量荧光录井的影响因素。
8.3 岩石热解地球化学录井
岩石热解地化录井仪器结构及分析过程；岩石热解地化录井烃源岩评价；岩石热解地化录井储层评价。
8.4 核磁共振录井技术简介
PK仪基本原理；PK仪分析参数的意义及计算公式。
8.5 元素录井技术简介
元素录井原理；元素录井方法；元素录井应用。
8.6 岩屑伽玛能谱录井技术简介
岩屑伽玛能谱录井原理；岩屑伽玛能谱录井方法；岩屑伽玛能谱录井应用。

第9章 油气层综合解释
本章重点难点：油气层综合解释原则、解释流程和方法，油气层定量评价方法，储层评价图版的应用。
9.1 油气层综合解释原则及其流程
解释常用术语；综合解释原则；解释流程和方法。
9.2 油气层定量评价参数及其确定
储层物性评价参数；储层含油性评价参数。
9.3 油层、油水同层、水层的定量解释
建立评价图版的思路；参数的优选及其物理意义；油水层解释图版的建立。

	
	Introduction
The basic types of oil and gas wells, the basic process of drilling engineering; The task, method and characteristics of comprehensive mud logging; The development of drilling technology and comprehensive mud logging.
Chapter 1 Engineering geological conditions of well drilling
Key points: The concept of underground pressure, the causes of abnormal high pressure, formation pressure evaluation, formation fracturing pressure, rock mechanical properties.
1.1 Characteristics of underground pressure
Hydrostatic pressure, overburden  pressure, formation pressure, matrix stress, formation pressure, formation pressure evaluation, formation fracture pressure.
1.2 Engineering mechanics properties of rocks
The mechanical properties of rock, the mechanical properties and its influence factors of rock under bottom hole pressure, the abrasiveness of rock, the drillability of rock.

Chapter 2 Drilling tools
Key points: Types and working principle of bit, selection and classification of drill bit, reasonable use of drill bit, composition and function of drill string.
2.1 Drill bit
Types of bit, performance index of bit, drag bit, roller bit, diamond bit.
2.2 Drilling string
The composition and function of drill string, the working state of drill string.

Chapter 3 Drilling fluid
Key points: The function, classification, performance and solid phase control of drilling fluid, borehole collapse and anticollapse measures, reservoir protection and completion fluid.
3.1The  function, classification, performance and solid phase control of drilling fluid. The composition and function of drilling fluid, classification of drilling fluid, density and rheology of drilling fluid, wall building and filtration of drilling fluid, solid phase control of drilling fluid.
3.2 The borehole collapse and anticollapse measures, reservoir protection and completion fluid
The causes, anticollapse measures, the main causes of reservoir damage and prevention measures, the types and basic functions of the wells.

Chapter 4  Oil & Gas well pressure control
Key points: The pressure system of borehole and formation and the pressure balance relation between them. The principle and method of formation fluid invade check. Well killing principle.
1. The pressure system of borehole and formation.
All kinds of pressure in borehole. Balanced pressure drilling. Underbalanced pressure drilling.
2. Formation fluid invasion monitoring
The reason of formation fluid invasion. The method, way, characteristic and harm of gas cutting. The sign, check principle and method of formation fluid invasion.
3. Control of formation fluid invasion
The basic well control device. The basic method and procedures of shut-in. Calculation of killing fluid density. The principle of killing.
Chapter 5 Introduction to conventional geologic logging methods
Key points: cutting logging method, mud logging, gas logging, conventional drilling under the conditions of mud logging, logging method under the condition of underbalanced drilling.
5.1 Conventional geologic logging methods
Cutting logging; Drilling fluid logging; Gas logging measurement; The chloride ion logging.
5.2 The conventional logging methods under different drilling conditions
Under the condition of conventional drilling mud logging method; Conditions of underbalanced drilling logging method; Horizontal well logging method.
Chapter 6 Gas logging
Key points:types of gas display, the main factors influencing the gas logging, gas logging data compilation, gas logging data interpretation method, the application of gas logging data.
6.1 Overview
6.2 Types of gas display
Gas drilling; Gas after the drilling; Gas after pipe joint and kelly gas; Recycle gas; Polluted gas; Cutting gas, test gas and calcium carbide.
6.3 Main influence factors of gas logging measurement
Downhole factors; The influence of drilling parameter; In the process of drilling pollution; The influence of gas logging technology itself; The influence of gas measuring instrument.
6.4 Gas logging data sorting and standardization
Gas logging data compilation measurement; Calibration gas content standardization; The ground gas content, the stratum gas content, formation gas saturation calculation.
6.5 Gas logging data interpretation and application
The basic principle of gas logging data interpretation; The main application of gas logging data.
Chapter 7 Comprehensive logging instrument logging principle
Key points: the structure and function of comprehensive logging instrument, comprehensive logging instrument online processing system, comprehensive logging instrument logging project, real time drilling monitoring and forecast of various engineering complex situation, comprehensive logging information collection, interpretation and application technology.
7.1 Overview
The main application of the comprehensive mud logging technology; The overall structure of the comprehensive mud logging instrument, main functions and working process; Comprehensive logging instrument on line system data processing; Comprehensive logging instrument logging project.
7.2 Real time drilling monitoring profile
Real-time monitor formation pressure; Working condition of bit real-time monitoring; Real-time monitor downhole complicated conditions; Specific parameters of real time drilling monitoring.
7.3 Engineering complex situation forecast
Kick, blowout; Lost circulation; Borehole collapse; Bit jumping, bit choking up; Blocked, sticking; Sticking; Drilling tools.
7.4 Comprehensive logging information technology
Overview; Logging information and acquisition technology; Mud logging information transmission technology; Logging information database and its application; Geological logging information technology development prospects.
Chapter 8 Introduction of Other mud logging technologies 
Key points: conventional fluorescence method and application of the logging, quantitative fluorescence logging method and the application of geochemical logging rock pyrolysis and reservoir evaluation method, nuclear magnetic resonance logging technology; Elements logging technology.
8.1 The conventional fluorescence logging
Fluorescence logging preparations; The work method of fluorescence logging; The application of conventional fluorescence logging.
8.2 Quantitative fluorescence analysis technology
The quantitative fluorescence logging technology introduction; The quantitative fluorescence logging data interpretation and application; The influence factors of the quantitative fluorescence logging.
8.3 Rock pyrolysis geochemistry logging
Geochemical logging instrument structure and rock pyrolysis analysis process; Geochemical logging rock pyrolysis hydrocarbon source rock evaluation; Rock pyrolysis geochemical logging reservoir evaluation.
8.4 Nuclear magnetic resonance logging technology introduction
Basic principle of PK instrument; The meaning of PK instrument analysis parameters and calculation formula.
8.5 Elements logging technology introduction
Elements logging principle; Elements logging method; Elements logging application.
8.6 Cutting gamma energy spectrum logging technology introduction
Cuttings gamma energy spectrum logging principle; Cuttings gamma energy spectrum logging method; Cuttings gamma energy spectrum logging application.
Chapter 9 Comprehensive interpretation of oil and gas layer
Key points: oil and gas layer integrated interpretation principle, explain the process and method of quantitative evaluation method of oil and gas layers, the application of reservoir evaluation chart.
9.1 Integrated interpretation principle and process of oil and gas layer
Explain the common terms; Integrated interpretation principle; Explain the processes and methods.
9.2 The oil and gas layer and its quantitative evaluation parameters
Reservoir physical property evaluation parameters; Reservoir oiliness evaluation parameters.
9.3 Quantitative interpretation of oil, oil and water, water layer 
Establish evaluation chart; Optimization of parameters and its physical meaning; The establishment of the oil-water layer interpretation chart.

	












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

	
	第1章
	5
	讲授
	2
	查阅课外资料
	目标1

	
	第2章
	5
	讲授
	2
	查阅课外资料、作业
	目标1、3

	
	第3章
	2
	讲授
	4
	查阅课外资料
	目标1、3

	
	第4章
	4
	讲授
	2
	查阅课外资料
	目标1、3

	
	第5章
	2
	讲授
	6
	查阅课外资料
	目标3

	
	第6章
	4
	讲授
	6
	查阅课外资料
	目标2、3

	
	第7章
	4
	讲授
	4
	查阅课外资料
	目标2、3

	
	第8章
	4
	讲授
	2
	查阅课外资料
	目标2、3

	
	第9章
	2
	讲授
	4
	查阅课外资料
	目标2、3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	CH 1
	5
	Teaching
	4
	Access information
	Outcome 1

	
	CH 2
	5
	Teaching
	4
	Access information
	Outcome 1、3

	
	CH 3
	2
	Teaching
	4
	Access information
	Outcome 1、3

	
	CH 4
	4
	Teaching
	2
	Access information
	Outcome 1、3

	
	CH 5
	2
	Teaching
	2
	Access information
	Outcome 2、3

	
	CH 6
	4
	Teaching
	4
	Access information
	Outcome 2、3

	
	CH 7
	4
	Teaching
	4
	Access information
	Outcome 2、3

	
	CH 8
	4
	Teaching
	4
	Access information
	Outcome 2、3

	
	CH 9
	2
	Teaching
	4
	Access information
	Outcome 2

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时表现、作业
	30%

	
	环节2 期末考试
	70%

	
	Evaluation
	Percentage

	
	Evaluation 1：Attendance and Performance and homework
	30%

	
	Evaluation 2：Final Exam
	70%

	教材及参考资料
Textbooks & Other Materials
	1．《钻井工程理论与技术》，管志川、陈庭根主编，石油大学出版社，2001。
2．《地质录井原理及应用》，谭丽娟、张立强主编，校内胶印，2008；
3．《地质录井工程监督》，沈琛主编，石油工业出版社，2005。

	
	1. Guan ZiChuan, Chen Tinggen, The theory and technology of drilling engineering, university of petroleum press, 2001.
2.Tan Lijuan, Zhang Liqiang,  The principle and application of geological logging, offset printing, 2008;
3. ShenChen, The geological logging engineering supervision, petroleum industry press, 2005.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	李春山/Li Chunshan
	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。






