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A. Course Identification

1. Credit hours: 3

2. Course type

a. Uriwver sty D College D D epartim ent Other s D

h. Required |_| Elective | X

3. Level/year at which this course is offered: 10

4. Prerequisites for this course (if any):

MNuclear 2

5. Co-requisites for this course (if ary):

6. Mode of Instruction (marl all that apply)

Mo Mode of Instruction Contact Hour s Percentage
1 Traditional classroom a0 10054
2 Blended
3 E-learning
4 | Distance learning
5 Other

7. Contact Hours (hased on academic semester)

No Activity Contact Hours
1 Lecture a0
2 Laboratory/Studio
3 Tutorial
4 Others (specify)
Total a0

B. Course Objectives and Learning Outcomes

1. Course Description

The course will cover the principles and basics of fiszion chain reactions and its
application in nuclear power reactors and the unique aspects of nuclear energy as
clean and sustainable source of energy, as well as theory and function of
commercial nuclear power reactors. Topics related to nuclear power generation
like nuclear waste, nuclear safety, nuclear proliferation, and nuclear security are
covered in this course. Acceleration of charged particles and its application in
nuclear field are alzo presented in this course.

2. Course Main Objective
To provide the scientific and technical background needed to proper
understanding of applications of nuclear fission and related aspects in the field of
nuclear power production.

d
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3. Course Learning Outcomes

Feactor Safety Standards
Muclear Reactor Accidents

Alioned
CLOs PLOs
1 | Enowledge and Understanding

1.1 | Demonstrate the fundamentals and basic concepts of fission K1(1d)
chain reaction and itz application in muclear reactors and Ka(M)
nuclear power generation, and the related issues like nuclear
waste, nuclear safety, nuclear security, and nuclear
proliferation.

2 | Skills:

2.1 | To khow how to assess, evaluate, or calculate the following: power s 1D
generated 1n nuclear reactor, environmental impact of nuclear reactor,
and nuclear waste.

2.2 | Effectively communicates physics concepts, processes, and results, both sl
arally and in Wﬂting related nuclear technology

3 | Values:

3.1 | Works responsibly and effectively within the work team to V11
practice and interact with the environmental consequences, V2(M)
and safety and security cultures related to nuclear power
production.

C. Course Content
: : Contact

No List of Topics Hours
Chain Reactions and Nuclear Reactors
Criticality and the Multiplication Factor

1 Thermalization of Meutrons 4
Eeactor Einetics
Conversion Eatio and Production of Plutonium in Thermal Eeactors
Control Matenals and Poizsons
Nuclear Reactor
5 Structure of Nuclear Reactors 5
Feactor Types
The Watural Reactor at Oklo
Nuclear Fuel Cycle
Characteristics of the Muclear Fuel Cycle
3 Front End of the Fuel Cycle 6
Fuel Utilization
Back End of Fuel Cyde
Uranium Resources
Nuclear Waste managem ent
Categories of Muclear Waste

4 | Treatment and Conditioning 4
Storage and Disposal
Eesponsibilities to Future Generations
Safety, Security and Safeguard 1n Muclear Energy

5 General Considerations in Reactor Safety 6

B
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Terrorist Threats
Muclear Secunity: Physical protection and Secunty Measures
Muclear Safeguard and Muclear Proli feration

Environmental Impact of Nuclear Eneroy

Ion
Ele

Accelerators

BOMCES
ctrostatic Machines

& | Linear Accelerators

Cyclotrons, Synchrotrons, and Rings
Charged Particle Beamn Transport and Analysis
Radioactive lon Beams

T otal

30

D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with T eaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies | Assessment Methods
1.0 | Enowledge and Understanding
Demonstrate the fundamentals and | 1.Lecture method:
kasic  concepts of fission chain | BEoard atid
reaction and its application in nuclear | PowerPoint
reactors and nuclear power | 2. Begin  the lecture
generation, and the related 1ssues like | with abrief idea of the
nuclear waste, nuclear safety, nuclear | topic. * Midterm exams.
11 secunity, and nuclear proliferation. 3. Dem onstrate the | * Final exam.
' basic principles.  Homeworl
4 Dizcussing « Oral Cuestions.
phenomena with
tllustrating  pictures
atd diagrams.
3. Solve problem
& Brain storming
2.0 Skills
To know how to assess, evaluate, or | 1. Lecture
calculate  the following:  power | method: Board and
2.1 | generated  in nuclear  reactor, | PowerPoint
environmental 1mpact of nuclear | 2 Interactive
raacto.r, and nuclear waste. . aroup work o Midterm exarms,
Effectively communicates physics |3 .DEﬂleﬂ.Sti’atE: -
concepts, processes, and results, both | the basic principles. s e ework
orally and in writing related nuclear | 4 Discussing « Oral Quiesti
: uestions.
technology Phenc}m.ena _ with +Croup output
22 tllustrating  pictures
and diagrams.
3. Solwe problem
6. EBrain
storming
3.0 Values
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Code Course Learning Outcomes Teaching Strategies | Assessment Methods
Works responsibly  and effectively | 1. Giwe students tasks | Ewvaluate:

within the work team to practice and | of  duties  as  al - the scientific
interact  with the environmental | teamworlo reports,
consequences, and safety and secunty | 2. Asking the | » the
cultures related to nuclear power |teamwork  to write | teamworls,
production. scientific reports or |+ the efforts of
5 project. each studentin
3 Asking the | preparing the report.
tearnw ork to | - Dinll
dem onstrate the | Assessment

results of the scientific
repotts of project.
4. Interactive Dnlls

2. Assessment Tasks for Students

# Assessment task* Week Due P;Z:‘;f;:g:r‘?
2 | Term Works All weeks 20%%
3 | Mid-term exam st week 30%%
4 | Final exam End of the term 50%0

*Assessment task (1.e, written test, oral test, oral presertation, group project, essay, ete )

E. Student Academic Counseling and Support
Arrangements for awvailability of faculty and teaching staff for individual student
consultations and academic advice : 3 hours per week

F. Learning Resources and Facilities

1.Learning Resources

1. Nuclear energy: principles, practices, and prospects /
David Bodansky. —2nd ed. 2004 Springer-Verlag New
York, LLC.

2. Walter D. Loveland, David J. Morrissey

Glenn T. Seaborg. Modern Nuclear Chemistry. 2™ Ed,

2006 by John Wiley & Sons, Inc.

Required Texthooks

1. Handbook of Nuclear Engineering: Vol. 1: Nuclear
Essential References | Engineering Fundamentals; Vol. 2: Reactor

Materials 2.Fisenbud,M. and GeselLM., "Enviromental
Radioactivity”,4th edition, Academic Press, London, 1997.

hitpsffworld-nuclear orgl
hitp: /v Inhb frfnuclear -datafnucl ear-datatable!

htps: fwww nre gowireading-rmibasic reffstudentsifor-educators html
httgs:ffww.wins.orgf

Electronic Materials
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2. Facilities Eequired

Ttem Resources
Accomm odation ® Classroom
(Classrooms, laboratories, dem onstration ® Lahoratory
roomsdaby ete) & Lihrary
T echnology Resources T e
(&Y, data show, 3m att Board aoftware, « Flack Bord
gtc.)
Other Resources
(Specify, e g if specific laboratory [N@]
equiptt ent 13 reouired, lst recuitements or
attach alisf)
(. Course Quality Evaluation
Evaluation .
Evaluators Evaluation Methods
Areas/Tssues
Effectiveness of teaching and : ;
g students Cuesti onnaire
assessment
Effectiveness of Student
; Instructor Ezams

evaluati on
Exztent of achiewing courze

; g Instructor (COUrse repott
learning cutcomes
uality of learning resources Instructor iCourse repott

Evaluation areas (e.g, Effectiveness of teaching and assessment, Extent of achievement of course learning
outcomes, Judity of learning resources, ete)

Evaluators(3tudents Faculty, Program Leaders Peer Reviewer, Others (specify)

Asspsement Method s (Direct, Indirect)

H. Specification Approval Data

Council / Com mittee

Reference Mo.

Date

| Course Specifications



	تواصيف مقررات البكالويوس خطة 44_Page_328
	تواصيف مقررات البكالويوس خطة 44_Page_329
	تواصيف مقررات البكالويوس خطة 44_Page_330
	تواصيف مقررات البكالويوس خطة 44_Page_331
	تواصيف مقررات البكالويوس خطة 44_Page_332
	تواصيف مقررات البكالويوس خطة 44_Page_333
	تواصيف مقررات البكالويوس خطة 44_Page_334

