	COURSE CATALOGUE

	King Saud University

College of Engineering

Petroleum and Natural Gas Engineering Department

	Second Semester 1436-1437 (2015- 2016)

	PGE 478:  3(3,1,0)

Directional and Horizontal Drilling and Well Control

	Instructor   
	Dr. Khaled Elshreef,
Office: 2B-52
Phone: ++966 1 4676866
Fax:     ++966 1 4674422

Email: kelshreef@ksu.edu.sa
Home Page: http://faculty.ksu.edu.sa/khaledelshreef

	Textbooks
	1- Advanced Oilwell Drilling Engineering Handbook, 


Dr. Bill Mitchell, Golden, USA, 10th Edition, referred to the Society of Petroleum Engineers, 1995.

	
	2- Advanced Well Control, Textbook, 


David Watson, Terry Brittenham, and Preston L. Moore, SPE, Vol. 10, 2003.

	Co-requisite
	---

	Prerequisite
	PGE 472

	Description
	· Directional and horizontal drilling. Directional and horizontal well planning. Survey tools and practices, measurement while drilling (MWD). Types of horizontal wells. Kick off tools and equipment. Bottom hole assembly in horizontal drilling. Survey calculation methods.

· Well control in vertical wells. Hydrostatic pressure vs. formation pressure. Types of kick and kick causes. Kick indications. Shut-in procedures. Kill methods and kill procedures. Well-control equipment.



	Objectives
	The course is designed to provide the techniques and practical applications of horizontal drilling and represents a practical approach to well control and emphasizes the equipment.

	Topics Covered
	· Introduction to directional drilling. (2 classes). 

· Steps in designing well profile, kick-off point and build-up rate. (3 classes). 

· Directional planning, purpose, considerations and calculations (5 classes). 

· Kick-off tools, purposes and functions (2 classes). 

· Horizontal drilling, design of BHA, max. Dog-leg severity and preventing unscheduled events (fatigue, pipe sticking, miss target, etc.) (5 classes). 

· Survey tools (MWD) and practices, well profile calculations. (4 classes).

· Well control, introduction and definitions of related terms (3 classes). 

· Hydrostatic pressure vs. formation pressure, formation integrity test, and causes of underbalance situations (4 classes). 

· Kick causes, detection and warning signs, shut-In procedures and collection of data (5 classes). 

· Calculating drillstring and annular volume, kill methods, circulating pressure losses (6 classes). 

· Well control equipment, Ram-type blowout preventers. (3 classes)

· Test (2 classes)    

	Classes/Tutorials
	Classes are held three times per week in 50 minutes lectures plus one tutorial class of 50 minutes per week.

	Evaluation:
	10% for Attendance, participation, quizzes and Home works. 40% for two midterm exams and 50% for the final examination.

	Improvement Actions
	A review of different actual publications related to horizontal drilling and well control is considered to up-date the content of this course. Special emphasis is laid on field problems and the detailed implementation of the course content to solve the problems is discussed.

	Relation between Course Outcomes and ABET Criterion
	This course contributes to the general ABET Criterion as Follows:


	Criterion
	Applicability

	a
	33%

	b
	---

	c
	25%

	d
	---

	e
	8%

	f
	---

	g
	---

	h
	8%

	i
	17%

	j
	---

	k
	6%

	Applications
	Design
	Bottom-hole assembly and Horizontal well profile

	
	Project, Team Paper, …. Etc.
	Bottom-hole assembly (vertical and horizontal), Mud pumps, Survey Calculations.

	
	Computer
	Excel sheet.


