《油气田环境保护》教学大纲
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	课程基本信息
Course Information

	课程名称
Course Name
	油气田环境保护

	
	Environment Protection in Oil & Gas Fields

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

	负责人
Leader
	宫厚健
	课程团队
Team Members
	宫厚健，赵明伟

	课程编码
Course Code
	02003
	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
	2

	适用专业
Audience
	石油工程、船舶与海洋工程

	授课语言
Language of Instruction
	中文

	先修课程
Prerequisite
	大学化学、有机化学、应用物理化学、油田化学、钻井工程、测井方法及综合解释和采油工程

	课程简介
Course Description
	本课程是石油工程专业的一门限选课，通过该课程的学习，使石油工程专业的学生了解环境相关的基本知识，油气田勘探、开发各个作业环节中的环境污染与控制技术，油气加工过程中的环境污染与控制技术，同时气田环境影响评价，石油员工的职业安全常识，为学生将来从事油气田勘探开发和油气加工过程中进行油气田环境保护打下基础。

	
	[bookmark: _GoBack]This course is an elective course in petroleum engineering. Through this course, the students of petroleum engineering will understand the basic knowledge of environment, the environmental pollution and control technology in the exploration and development of oil and gas fields and the process of oil and gas processing, the environmental impact assessment of gas fields, and occupational safety knowledge. The course will lay the foundation for students to carry out environmental protection in the exploration and development of oil and gas fields and the processing of oil and gas in the future. 



	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：了解并认识油气田开发过程中的环境问题及保护技术
	1.4

	
	目标2：了解油气田开发过程中污染处理的控制技术与流程
	3.3，7.1

	
	目标3：通过课程学习，培育环境保护和可持续发展意识及发现问题和解决问题的能力
	6.2，7.2

	
	Learning Outcomes
	Major Objectives

	
	Objective 1: To understand the environmental problems and protection technologies in the development of oil and gas fields.
	1.4

	
	Objective 2: To understand the control technology and process of pollution treatment in oil and gas field development.
	3.3，7.1

	
	Objective 3: To cultivate the awareness of environmental protection and sustainable development and enhance the ability of finding problems and solving problems.
	6.2，7.2

	教学内容
Topics
	第一章  环境基本知识
本章重点难点：环境的分类、环境污染、环境保护。
环境保护概述；环境的分类；环境污染；环境保护。
第二章  环境与资源保护法律通识
本章重点难点：环境法、环境与资源保护法的体系。
2.1环境法概述
环境法的定义、特点，与其他法律部门的关系，我国的环境法体系。
2.2环境与资源保护法概述
环境与资源保护法的概念、目的和作用，环境与资源保护法的体系。
2.3国家的环境管理
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]国家环境管理与国家环境管理权的概念、内容，国家环境管理体制。
2.4国际环境法
国际环境法的概念、体系和渊源，国际环境法的实施。
第三章  我国石油生产企业的环境保护现状
本章重点难点：油气田环境污染特点。
3.1油气田环境污染
油气田环境污染源的种类与特点。
3.2国内主要石油生产企业环境保护现状
我国石油生产企业环境保护现状，土壤污染现状，油田生产过程的非污染生态影响。
3.3国外跨国石油生产企业环境保护现状
国外跨国石油企业的环境保护管理，污染物的控制与处理，作业方式，防治效果及发展趋势。
第四章  污染物的毒性
本章重点难点：油田污染物的毒性。
4.1毒性
毒性的概念、指标及作用类型，毒性的影响因素。
4.2毒性测试方法
废液、废气及固体废弃物的毒性测试方法。
4.3 油田污染物的毒性
原油及油品污染对环境的影响，无机盐及重金属的毒性，采油助剂的毒性，大气排放物的毒性。
第五章  油气钻探中的环境污染与保护技术
本章重点难点：钻井、固井中的污染物来源，钻井、固井中的污染物控制与处理技术。
5.1油气勘探中的环境污染与保护技术
油气勘探中的环境污染，油气勘探中的保护技术。
5.2钻井、固井中的环境污染与保护技术
钻井、固井中的污染物来源，钻井、固井中的污染物控制与处理技术。
第六章  采油工程中的环境污染与保护技术 
本章重点难点：采油工程中产生的污染物，采油工程中的污染物控制与处理技术。
6.1采油工程中产生的污染物与保护技术
采油工程中产生的污染物，采油工程中的污染物控制与处理技术。
6.2井下作业中的环境污染与保护技术
井下作业中产生的污染物，井下作业中的环境保护技术。
第七章  海洋油气勘探开发中的环境污染与保护技术
本章重点难点：海洋油气勘探开发中的污染源，海洋石油污染的控制与治理方法。
7.1海洋油气勘探开发中产生的污染物
海洋油气勘探开发中的污染源及对环境的影响。
7.2海洋油气勘探开发中环境保护技术
海洋石油污染的控制与治理方法，海上油田废水处理工艺流程。
第八章  石油集输中的环境污染与保护技术
本章重点难点：石油集输中的环境污染来源及其处理技术。
8.1石油集输中产生的污染物
含油污水，固体废弃物，废气，石油运输网产生的污染。
8.2石油集输中环境保护技术
石油集输过程中污染的防治与控制。
第九章  油气田环境污染控制与修复技术
本章重点难点：油气田环境污染控制技术，生态环境修复技术研究与应用。
9.1油气田环境污染控制技术
膜处理技术及应用，预氧化、高级氧化技术及应用，污水回用处理技术及应用。
9.2生态环境修复技术研究与应用
石油污染土壤生态修复，水土流失生态修复，恶臭污染治理生物技术。
9.3环境应急技术研究与应用
国内外应急技术的发展及现状。
第十章  油气田环境管理体系及环境影响评价
本章重点难点：HSE管理体系的原理、要素和运行，油气田环境评价要素、油气田开发的环境风险评价。
10.1 HSE管理体系
环境管理体系简介，HSE管理体系的由来及发展，中国石油HSE管理体系的原理和要素，中国石油HSE管理体系的运行。
10.2 ISO 14001环境管理体系与HSE体系的整合
体系整合的可行性，体系要素的整合，体系文件的整合，环境管理体系在中国石油的应用。
10.3 环境应急管理
突发事件的分类和分级，突发事件应急的工作原则，中国石油的应急预案体系，突发环境事件的应急响应，应急保障。
10.4油气田开发的环境要素评价
环境影响评价的概念、基本功能、重要性及分类，环境影响评价的工作程序和等级划分，环境影响因素及评价因子，环境空气质量、地表水、地下水、噪声、固体废物、土壤及生态环境的现状与影响评价。
10.5 清洁生产与循环经济分析
清洁生产的概念、基本要求、评价指标、评价内容，循环经济分析。
10.6油气田生产环境风险评价
环境风险评价的基本概念、工作程序、工作内容与方法。

	
	Chapter 1. Basic knowledge of the environment
Key points and difficulties: environmental classification, environmental pollution, environmental protection.
Overview of the environment protection: environment classification, environment pollution, environment protection.
Chapter 2. Legal knowledge about environment and resource protection
Key points and difficulties: environment law, law system of environment and resource protection.
2.1 Overview on the environment law
The definition and characteristic of the environment law, the relationship with other legal departments, environment law system in China.
2.2 Overview on the environment and resource protection law
The concept, purpose and function of environment and resource protection law, the system of environment and resource protection law.
2.3 National environment management
The concept and content of national environment management and national environment management rights, national environment management system.
2.4 International environment law
The concept, system and origin of international environment law, and the implementation of international environment law.
Chapter 3.Environment protection situation of oil production enterprises
Key points and difficulties: Characteristics of environmental pollution in oil and gas fields.
3.1 Environment pollution in oil and gas fields
Types and characteristics of environment pollution sources in oil and gas fields.
3.2 Environment protection situation of the most oil production enterprises in China, the soil pollution situation, non-polluting ecological impact in the process of the oil production.
3.3 Environment protection situation of foreign multinational oil production enterprises. 
Environment protection management of foreign multinational oil production enterprises, control and treatment, mode of operation, control efficiency and development trend of pollutants.
Chapter 4. Toxicity of pollutants
Key points and difficulties: Toxicity of pollutants in oil fields.
4.1 Toxicity
The concept, indicator and type of toxicity, the influence factors of toxicity. 
4.2 Toxicity test method
Toxicity test method for waste liquid, gas and solid.
4.3 Toxicity of contaminants in oilfields
Effects of crude oil and oil pollution on the environment, toxicity of inorganic salts and heavy metals, toxicity of oil extraction additives, and toxicity of atmospheric emissions.
Chapter 5. Environment pollution and protection technology in oil and gas drilling
Key points and difficulties: the source of pollutants in drilling and cementing, the control and treatment technology on the pollutants in drilling and cementing.
5.1 Environment pollution and protection technology in oil and gas exploration
Environment pollution in oil and gas exploration, protection technology in oil and gas exploration.
5.2 Environment pollution and protection technology in drilling and cementing
The source of pollutants in drilling and cementing, the control and treatment technology on the pollutants in drilling and cementing
Chapter 6 Environment pollution and protection technology in oil recovery engineering
Key points and difficulties: pollutants produced in oil recovery, the control and treatment on pollutants in oil recovery. 
6.1 Pollutants and protection technology in oil production
Pollutants produced in oil production, Control and treatment technology on pollutants in oil production.
Environment pollution and protection technology in underground operation.
Pollutants produced in underground operation, Environment protection technology in underground operation.
Chapter 7. Environment pollution and protection technology in offshore oil and gas exploration and development
Key points and difficulties: pollution sources in offshore oil and gas exploration and development. Control and treatment technology on marine oil pollution.
7.1 Pollutants produced in offshore oil and gas exploration and development
Pollution Sources in offshore oil and gas exploration and development and influence on the environment.
7.2 Environment protection technology in offshore oil and gas exploration and development 
Control and treatment method on marine oil pollution, offshore oil field wastewater treatment process.
Chapter 8. Environment pollution and protection technology in oil gathering and transportation.
Key points and difficulties: Pollution source and treatment technology in oil gathering and transportation. 
8.1 Pollutants produced in oil gathering and transportation
Pollution caused by oily sewage, solid waste, waste gas and oil transport network.
8.2 Environment protection technology in oil gathering and transportation
Prevention and control on pollution in the process of oil gathering and transportation.
Chapter 9. Technology for environment pollution control and repair in oil and gas fields.
Key points and difficulties: Oil and gas field environmental pollution control technology, research and application of ecological environment restoration technology.
9.1 Oil and gas field environmental pollution control technology
Technology and application of membrane treatment, technology and application of pre oxidation and advanced oxidation, technology and application of sewage reuse treatment 
9.2 Research and application of ecological environment restoration technology
Oil pollution soil ecological restoration, soil erosion ecological restoration, malodorous pollution control biotechnology
9.3 Research and application of environmental emergency technology 
Development and present situation of emergency technology at home and abroad.
Chapter 10. Environmental management system and impact assessment for oil and gas fields
Key points and difficulties: HSE management system principles, elements and operation, oil and gas field environmental assessment elements, environmental risk assessment of oil and gas field development.
10.1 HSE management system
Introduction on environment management system, the origin and development of HSE management system, the principles and elements of HSE management system of China Petroleum, the operation of HSE management system of China Petroleum.
10.2 Integration of ISO 14001 environment management system with HSE system
The feasibility of system integration, the integration of system elements, the integration of system documents, the application of environmental management system in China Petroleum.
10.3 Environment emergency management
The type and classification of emergencies, the working principle of emergencies, the emergency plan system of China Petroleum, the emergency response of emergency environmental events, and the emergency protection.
10.4 Evaluation of environmental factors in oil and gas field development
The concept, basic functions, importance and classification of environmental impact assessment, the working procedures and grading, environmental impact factors and evaluation factors of environmental impact assessment, environmental air quality, surface water, groundwater, noise, solid waste, soil and ecological environment status and impact assessment.
10.5 Cleaner production and circular economy analysis
The concept, basic requirements, evaluation indicators and evaluation content of clean production, circular economy analysis,
10.6 Environment risk assessment of oil and gas field production
The basic concept, working procedures, work content and methods of environmental risk assessment.
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	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	3.1
	2
	(Teaching / Experiment /Computer/ Discussion)
	
	(Homework / Reading / Project / Other)
	Outcome 1

	
	3.2
	
	
	
	
	

	
	Exp 1
	2
	Experiment
	2
	Experiment Report
	Outcome 3

	
	3.3
	
	
	
	
	

	
	
	
	
	
	
	

	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 考试
	70%

	
	
	

	
	Evaluation
	Percentage

	
	Evaluation 1 Attendance and Performance
	%

	
	Evaluation 2 Assignment
	%

	
	Evaluation 3 Exams
	%

	
	Evaluation 4
	%

	教材及参考资料
Textbooks & Other Materials
	1．《油气田环境保护》，黄维安，中国石油大学出版社，2015，石油高等教育“十二五规划教材”；
2．《油气田环境保护概论》，屈撑囤，石油工业出版社，2009，石油高等院校特色教材；
3.《ENVIRONMENTAL CONTROL IN PETROLEUM ENGINEERING》，【美】JOHN C．REIS著，Gulf Publishing Company出版，1996。

	
	1. Weian Huang, Oil and gas field environmental protection, China University of Petroleum Press, 2015, Petroleum higher education "Twelve Five Planning Textbook";
2. Chengtun Qu, Introduction of Environmental Protection of Oil and Gas Fields, Petroleum Industry Press, 2009, Petroleum colleges and universities featured materials;
3.John C, Reis, Environmental Control in Petroleum Engineering (USA), Gulf Publishing Company Press, 1996.

	其它
More
	

	备注
Notes
	

	大纲执笔人
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	宫厚健
	审核人(系/教研室主任)
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	吕开河


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。
附表：
	实验项目信息
Experimental Project Information

	实验项目名称
Name of projects
	所在实验室名称
Name of labs
	实验室编号
Number of labs
	实验中心名称
Name of lab center
	项目编号
Number of projects
	每组人数
Number of people per group
	项目学时
Project hours
	实验类别
Experimental category
	实验要求
Experimental requirements
	实验类型
Experimental type
	面向专业
Majors
	实验室分室
Lab sub - room
	仪器设备名称
Name of instruments 
	是否开出

	实验1
Experiment 1
	
	（院部代码基础上加3位）
	
	（实验室代码基础上加3位）
	
	
	（基础/专业基础/专业）
	（选做/必做）
	（演示性/验证性/综合性/设计性/创新性）
	
	
	
	（若为否，填写无法开出原因）
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