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Syllabus of Petroleum Engineering HSE
	课程基本信息
Course Information

	课程名称
Course Name
	石油工程HSE

	
	Petroleum Engineering HSE

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

	负责人
Leader
	[bookmark: OLE_LINK1][bookmark: OLE_LINK6]金业权、刘均荣、周童/Jin Yequan, Liu Junrong, Zhou Tong
	课程团队
Team Members
	[bookmark: OLE_LINK4][bookmark: OLE_LINK5]HSE教学团队/HSE Teaching Group 

	课程编码
Course Code
	02006
	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
	石油工程/Petroleum Engineering

	授课语言
Language of Instruction
	中文/Chinese

	先修课程
Prerequisite
	钻井工程、采油工程/Well Drilling Engineering, Oil Production Engineering 

	课程简介
Course Description
	本课程为石油工程专业学生的一门跨学科发展专业选修课程，主要讲述油气生产过程中健康、安全、环保方面的基本理论、基本知识和基本技术。具体内容包括HSE管理体系理论、事故致因理论、风险识别与评价方法、钻井作业风险识别与评价、油气开采风险识别与评价、海上油气生产风险识别与评价、应急预案与“两书一表”编制以及防火、防爆、防中毒技术。本课程的目的旨在使学生熟悉石油安全工程管理的内容和知识，初步掌握石油安全生产的思想和安全评估的方法，掌握钻井、油气开采和海洋石油钻采过程中风险识别、预防和控制的基本知识，学会石油工程中一般安全问题及事故的处理方法，为从事石油工程安全生产管理和安全评估奠定基础、培养能力。

	
	This course is one of the elective courses for the students majoring in petroleum engineering. The contents focus on the basic theory, knowledge and technology of health, safety and environment during oil and gas production. The specific contents include HSE management system theory, accident causing theory, risk identification and evaluation method, risk identification and evaluation in drilling job, risk identification and evaluation in oil and gas production job, risk identification and evaluation in offshore job, compilation of emergency response plan and “two documents and one checklist”, and fire protection, explosion protection and poisoning prevention technology. The purpose of this course is to make students be familiar with the content and knowledge of management on safety engineering, have an idea on safe operation and master safety evaluation method, and know the basic knowledge of risk identification, precaution and control during drilling job, oil and gas production job, and offshore production job, learn the process method of common safety problem and accident in petroleum engineering, and prepare specialized theory knowledge and ability for majoring in safety production management and safety evaluation.



	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：掌握石油工程安全设计、安全管理、安全评估、环境评价以及现场急救的基本知识和基本方法。
	1.3，7.1

	
	目标2：具备石油工程安全设计、安全管理、安全评估和环境评价的工作能力；具备基本的现场急救技能。
	3.2，3.3，6.2

	
	目标3：学会石油工程中一般环境、安全问题及事故的处理方法。
	7.2

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1: To master basic theory and basic knowledge of safety design, safety management, safety evaluation, environment evaluation and site first aid in petroleum engineering.
	1.3

	
	Outcome 2: Having the ability of safety design, safety management, safety evaluation and environment evaluation in petroleum engineering; Having basic ability of site first aid. 
	3.2，3.3，6.2

	
	Outcome 3: Learning the process method of common environment and safety problem and accident in petroleum engineering.
	7.2

	教学内容
Topics
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]第一章 绪论 
本章重点难点：石油工程安全生产的特点，石油工程实施HSE管理体系的重要意义。                                                 
1.1 石油天然气工业生产特点
石油工业生产的特殊性，石油生产过程中的不安全因素。
1.2 石油工程企业实施HSE的重要性
HSE管理体系对石油工程的挑战，HSE管理体系对企业的好处。
第二章 HSE管理体系基础 	 
本章重点难点：HSE管理体系的核心和运行。
2.1 HSE管理体系的产生和发展
HSE发展历程，中国石油HSE管理体系发展状况。
2.2 HSE管理体系的要素
领导和承诺，方针和战略目标，企业机构、资源和文件，评价与风险管理，规划指南，实施和监测，审核与评审。
2.3 HSE管理体系的建立和运行
HSE管理体系建立的准备，初始风险评价，HSE管理体系的策划与设计，HSE管理体系文件的编制，HSE管理体系的实施。
第三章 事故致因及预防理论基础	
本章重点难点：人的安全行为和理念与工程安全。
3.1 概述
安全科学理论的发展，事故的相关基本概念，事故的基本特点。
3.2 事故致因理论
事故致因的由来和发展，事故因果论，管理失误论，扰动起源论，能量转移论，综合原因论。
3.3 事故的预防
事故发生的原因，预防事故的基本原则，事故预防应该采取的对策。
3.4 人因风险预防及控制
人为失误的定义，人为失误的基本特征，人为失误的心理学分析，控制人为失误的总体原则，人因风险的控制。
第四章 HSE风险识别及评价
本章重点难点：风险评价的定性和定量评价方法。					 
4.1 危险源辨识
基本概念，辨识危险源，危险源辨识方法。
4.2 风险评价及控制
风险评价方法，风险等级判别准则，风险控制。
4.3 环境因素识别与评价
环境因素识别与评价基本步骤，环境因素识别，环境因素评价。
第五章 钻井风险识别、预防及控制			 
本章重点难点：钻井关键岗位风险识别及削减与控制技术。
5.1 钻井施工工序
定井位，道路勘测，基础施工，安装井架，安装设备，钻进，起钻、换钻头、下钻，完井测试，下套管固井，完井。
5.2 钻井作业中HSE危害和影响的确定
钻井作业中HSE风险识别的特征，HSE风险因素识别方法，钻井过程中的主要风险，钻井作业中的危害和影响。
5.3 钻井作业HSE风险评估
确定判别准则，钻井作业HSE风险评价分析过程，风险评价方法，评价钻井作业HSE危害和影响。
5.4 钻井作业HSE风险分类及控制目标
钻井作业HSE风险分类，HSE风险控制目标。
5.5 钻井作业HSE风险削减措施
管理措施，硬件措施，系统措施。
5.6 钻井作业HSE应急反应计划
钻井作业HSE应急分类，钻井作业HSE应急计划内容，钻井作业HSE应急反应体系，钻井作业过程中紧急情况下的应急程序，变更管理。
第六章 油气开采风险识别、预防及控制
本章重点难点：采油采气风险识别与控制、油气集输风险识别、油气水化验过程中的事故预防与处理、井下作业风险识别与评价、井下作业风险削减及控制、压裂酸化作业风险识别与控制、压裂酸化作业环境污染与控制技术。
6.1 采油采气风险识别及控制
采油采气生产安全特点，采油采气风险识别与控制。
6.2 油气集输风险识别及控制
油气集输简介，油气集输风险识别，油气水化验过程中的事故预防与处理。
6.3 井下作业风险识别、预防及控制
井下作业施工工艺，井下作业风险识别与评价，井下作业风险削减及控制。
6.4 压裂酸化作业安全控制
压裂酸化工艺简介，压裂酸化作业风险识别与控制，压裂酸化作业环境污染与控制技术。
第七章 海洋石油工程HSE风险管理	 
本章重点难点：海洋石油工程污染源、海洋石油工程HSE风险识别方法、海洋石油工程作业安全做法
7.1 海洋石油工程特殊HSE风险识别及控制措施
海洋石油工程HSE风险识别特征，溢油污染风险识别及控制措施，大气污染风险识别及控制措施，水污染风险识别及控制措施，固体废弃物污染风险识别及控制措施。
7.2 海洋石油工程作业安全管理
海洋石油作业应急，海洋石油物探作业，海洋钻井作业，海洋采油与井下作业，海洋冰期作业，海上人员应急撤离，海上求生与救助。
第八章 应急预案及“两书一表”的编制 	
本章重点难点：石油工程应急预案的核心、编制及实施。
8.1 应急预案
事故应急预案，事故应急救援，事故应急管理，我国应急救援体系的建立。
8.2 应急预案的策划与编制
应急预案的重要作用和基本要求，应急预案的分级，重大事故应急预案的层次和结构，应急预案的编制，应急预案核心要素及编制要求，应急预案的文件体系，编制应急预案的注意事项。
8.3 应急预案的演练
应急救援训练与演习的目的，应急训练和演习类型，应急训练和演习的评估，应急训练和演习的注意事项。
8.4 应急设备与资源
基本装备，专用装备，现场地图和图表。
8.5 HSE两书一表
编制两书一表的目的和意义，HSE作业指导书和HSE作业计划书的作用与关系，编制的原则和要求。
8.6 HSE作业指导书的编制
HSE作业指导书编制原则和要求，HSE作业指导书的内容。
8.7 HSE作业计划书的编制
HSE作业计划书编制原则和要求，HSE作业计划书的内容。
8.8 HSE现场检查表的编制
HSE现场检查表的特点，HSE现场检查表编制原则和要求，HSE现场检查表的内容，HSE现场检查表的类型。
第九章 石油工程“三防”及人身安全与救治	
本章重点难点：防火、防爆和防中毒技术
9.1 防火防爆技术
火灾和爆炸事故的特点，火灾和爆炸事故的一般原因，防火技术，防爆技术。
9.2 预防中毒技术
毒物进入人体内的途径，食物中毒，硫化氢中毒，预防天然气中毒。
9.3 救治技术
现场急救基本技术,心肺复苏技术,常见伤害急救技术.

	
	CH1 Introduction
Key Points: characteristic of safe production in petroleum engineering, importance of implementing HSE management system in petroleum engineering.
1.1 Characteristic of oil and gas industry   
Specialization of oil industry production, unsafety factors in oil production. 
1.2 Importance of HSE in oil company
Challenge of HSE management system to petroleum engineering, advantage of HSE management system for oil company.  
CH2 Base of HSE management system
Key Points: Core of HSE management system and its operation
2.1 Origination and development of HSE management system
HSE development history, HSE development of China oil industry.
2.2 Element of HSE management system
Leading and promising, strategic objective, enterprise organization, resource and file, evaluation and risk management, planning guide, implement and monitor, evaluation and assessment.  
2.3 Establishment and operation of HSE management system
Preparing for establishment of HSE management system, initial risk evaluation, scheme and design of HSE management system, file compilation of HSE management system, implementation of HSE management system. 
CH3 Basic theory of accident causing and precaution
Key Points: people’s safety behavior and concept, engineering safety.
3.1 Introduction
Development of safety science theory, basic concept related to accident, basic characteristic of accident. 
3.2 Accident causing theory 
Origination and development of accident causing, accident causation sequence theory, mis-management theory, perturbation theory, energy transfer theory, comprehensive reason theory.
3.3 Accident precaution
Reason of accident occurrence, basic principle of accident precaution, measurement of accident precaution.  
3.4 Precaution and control of human factor risk
Definition of human error, basic characteristic of human error, psychology analysis of human error, general principle of controlling human error, control human factor risk.
CH4 Identification and evaluation of HSE risk
Key Points: qualitative and quantitative evaluation method of risk evaluation.
4.1 Identification of risk source
Basic definition, identifying risk source, identification method for risk source.
4.2 Risk evaluation and control
Risk evaluation method, judge criterion for risk level, risk control.
4.3 Identification and evaluation of environment factor
Basic procedure for environment factor identification and evaluation, environment factor identification, environment factor evaluation.
CH5 Identification, precaution and control of drilling risk
Key Points: risk identification, reduction and control technology in key drilling job.
5.1 Drilling procedure
Well location determination, road survey, base construction, derrick installation, equipment installation, drilling, trip up, change drill bit, drill down, well completion and test, cement, well completion.
5.2 Determination HSE hazard and effect in drilling job
Characteristic of HES risk identification in drilling job, identification method of HSE risk factor, main risks in drilling job, hazard and effect in drilling job.
5.3 HSE risk evaluation in drilling job
Judge principle determination, analysis procedure of HSE risk evaluation in drilling job, risk evaluation method, evaluating HSE hazard and effect in drilling job.
5.4 HSE risk classification and control objective in drilling job
HSE risk classification in drilling job, HSE risk control objective.
5.5 HSE risk reduction measurement in drilling job
Management measure, hardware measure, system measure.
5.6 HSE emergency response plan in drilling job
HSE emergence response classification, HSE emergence response content, HSE emergence response system, emergence response procedure under emergence condition, change management. 
CH6 Risk identification, precaution and control in oil & gas production
[bookmark: OLE_LINK13]Key Points: risk identification and control of oil and gas production, risk identification of oil & gas gathering, accident precaution and process during oil-gas-water laboratory test, risk identification and evaluation of downhole job, risk reduction and control in downhole job, risk identification and control in hydraulic fracturing and acidizing job, environment pollution in hydraulic fracturing and acidizing job and its control technology. 
6.1 Risk identification and control of oil and gas production
Characteristic of safe production, risk identification and control of oil and gas production.
6.2 Risk identification and control of oil & gas gathering
Introduction of oil & gas gathering, risk identification of oil & gas gathering, accident precaution and process during oil-gas-water laboratory test.
6.3 Risk identification and evaluation of downhole job
Technological process of downhole job, risk identification and evaluation of downhole job, risk reduction and control of downhole job.
6.4 Safety control in hydraulic fracturing and acidizing job
Introduction of hydraulic fracturing and acidizing job, risk identification and control in hydraulic fracturing and acidizing job, environment pollution in hydraulic fracturing and acidizing job and its control technology.
CH7 HSE risk management for offshore petroleum engineering
Key Points: pollution source in offshore petroleum engineering, HSE risk identification method in offshore petroleum engineering, safe practice of offshore petroleum engineering operation.
7.1 Special HSE risk identification and control measure in offshore petroleum engineering
HSE risk identification characteristic, risk identification and control measure for oil spill pollution, risk identification and control measure for atmospheric pollution, risk identification and control measure for water pollution, risk identification and control measure for solid waste pollution.
7.2 Safety management for offshore petroleum engineering operation
Offshore operation emergence response, offshore geophysical prospecting, offshore drilling, offshore production and downhole job, operation during glacial period, emergence evacuation, offshore survival and relief.  
CH8 Emergency plan and compilation of two documents and one checklist
Key Points: Core contents, compilation and implementation of emergency plan.
8.1 Emergency plan
Accident emergency plan, accident emergency rescue, accident emergency management, establishment of accident emergency system.
8.2 Plan and compilation of emergency plan
Importance and basic requirement of emergency plan, classification of emergency plan, level and structure of important accident emergency plan, compilation of emergency plan, key element and compilation requirement for emergency plan, file system of emergency plan, notes on emergency plan compilation.
8.3 Exercise of emergency plan
    Objective of emergency rescue training and exercise, type of emergency rescue training and exercise, evaluation of emergency rescue training and exercise, notes of emergency rescue training and exercise.
8.4 Emergency equipment and resource
Basic equipment, special equipment, site map and chart.
8.5 HSE two documents and one checklist
Objective and significance of two documents and one checklist compilation, role and relationship of HSE operation guidance document and HSE operation plan document, principle and requirement for compilation.
8.6 Compilation of HSE operation guidance document
Principle and requirement for compilation of HSE operation guidance document, content of HSE operation guidance document.
8.7 Compilation of HSE operation plan document
Principle and requirement for compilation of HSE operation plan document, content of HSE operation plan document.
8.8 Compilation of HSE site checklist
Characteristic of HSE site checklist, principle and requirement for compilation of HSE site checklist, content of HSE site checklist, type of HSE site checklist.
CH9 Protection technology and personal security and rescue
Key Ponits: fire protection technology, explosion protection technology and poisoning prevention technology.
9.1 Fire protection and explosion protection technology 
Characteristic of fire and explosion, general reason of fire and explosion accident, fire protection technology, explosion protection technology.
9.2 Poisoning prevention technology
    Routine of poison into the body, food poison, H2S poison, natural gas poison.
9.3 Rescue technology
    Basic technology of site first aid, CPR(cardiopulmonary resuscitation) technology, common injury first aid technology.    

	
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

	
	第一章
	2
	讲授
	2
	查阅课外资料
	目标1

	
	第二章
	2
	讲授
	2
	查阅课外资料、作业
	目标1、3

	
	第三章
	4
	讲授
	4
	查阅课外资料
	目标1、3

	
	第四章
	2
	讲授
	2
	查阅课外资料
	目标1、3

	
	第五章
	6
	讲授
	6
	查阅课外资料
	目标3

	
	第六章
	6
	讲授
	6
	查阅课外资料
	目标2、3

	
	第七章
	4
	讲授
	4
	查阅课外资料
	目标2、3

	
	第八章
	2
	讲授
	2
	查阅课外资料
	目标2、3

	
	第九章
	4
	讲授
	4
	查阅课外资料
	目标2、3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	CH 1
	2
	Teaching
	2
	Access information
	Outcome 1

	
	CH 2
	2
	Teaching
	2
	Access information
	Outcome 1、3

	
	CH 3
	4
	Teaching
	4
	Access information
	Outcome 1、3

	
	CH 4
	2
	Teaching
	2
	Access information
	Outcome 1、3

	
	CH 5
	6
	Teaching
	6
	Access information
	Outcome 2、3

	
	CH 6
	6
	Teaching
	6
	Access information
	Outcome 2、3

	
	CH 7
	4
	Teaching
	4
	Access information
	Outcome 2、3

	
	CH 8
	2
	Teaching
	2
	Access information
	Outcome 2、3

	
	CH 9
	4
	Teaching
	4
	Access information
	Outcome 2

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时表现
	10%

	
	环节2 大作业
	30%

	
	环节3 期末考试
	60%

	
	Evaluation
	Percentage

	
	Evaluation 1：Attendance and Performance
	10%

	
	Evaluation 2：Team Homework
	30%

	
	Evaluation 3：Final Exam
	60%

	教材及参考资料
Textbooks & Other Materials
	1．《石油工程HSE》，刘均荣、周童、金业权，中国石油大学胶印教材，2014。
2．《石油工程HSE风险管理》，李文华，石油工业出版社，2008，ISBN 9787502167936。
3．《石油安全工程》，汪跃龙，西北工业大学出版社，2015，ISBN 9787561241806。
4．《石油天然气工程健康安全环境管理》，罗远儒、张立芬，石油工业出版社，2002，ISBN 9787502138042。
5．《钻井作业HSE风险管理》，董国永，石油工业出版社，2001，ISBN 9787502136000。
6．《井下作业HSE风险管理》，董国永，石油工业出版社，2002，ISBN 9787502137359。

	
	1. Petroleum Engineering HSE, edited by Liu Junrong, Zhou Tong, Jin Yequan, Offset Textbook, 2014. 
2. Petroleum Engineering HSE Risk Management, edited by Li Wenhua, Petroleum industry press, 2008,ISBN 9787502167936.
3.Petroleum Safety Engineering, edited by Wang Yuelong, Northwestern Polytechnic University Press, 2015,ISBN 9787561241806.
4. Health, Safety, Environment management for oil and gas engineering, edited by Luo Yuanru and Zhang Lifen, Petroleum industry press, 2002,ISBN 9787502138042.
5. Drilling Operation HSE risk management, edited by Dong Guoyong, Petroleum industry press, 2001,ISBN 9787502136000.
6. Downhole Operation HSE risk management, edited by Dong Guoyong, Petroleum industry press, 2002,ISBN 9787502137359.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	金业权、刘均荣、周童/Jin Yequan, Liu Junrong, Zhou Tong
	审核人(系/教研室主任)
Approved by
	步玉环/BuYuhuan


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

	实验项目名称
	所在实验室名称
	实验室编号
	实验中心名称
	项目编号
	每组人数
	项目学时
	实验类别
	实验要求
	实验类型
	面向专业
	实验室分室
	仪器设备名称
	是否开出

	实验1
	垂直管流实验实验室
	02***
	石油工程实验教学中心
	02***
	6
	2
	专业
	必做
	综合性
	海洋油气工程
	工科B104
	垂直管流实验装置
	是

	实验2
	裂缝导流能力实验室
	02***
	石油工程实验教学中心
	02***
	6
	2
	专业
	必做
	综合性
	海洋油气工程
	工科B103
	裂缝导流能力实验装置
	是

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




