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Overview:

The lecture covers the basic principle of nuclear fusion and its commercial
usage for energy production. Plasma confinement, transport, magnetohydrodynamic
(MHD) and plasma heating and current drive are dealt with based on
plasma physics. Various confinement concepts are introduced and compared
with their historical background. Overview of fusion power plants, composed
of the fusion reactor system, the heat transfer & fuel cycle system and the
power conversion system is given. Critical issues and current status of
fusion power plants development are addressed. Breakthroughs made in the
nuclear fusion research are introduced with a particular focus upon
tokamak, a magnetic confinement concept.
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Evaluation Elements:

- Attendance (10%), Homework (10%),

- Midterm Exam (30%), Final Exam (30%)
- Project (20%)

Class Schedule

Week Contents

1 Fundamentals of Nuclear Fusion I - Present Status and Future Prospect

2 Fundamentals of Nuclear Fusion II - Fusion Reactions

3 Fundamentals of Nuclear Fusion III - Thermonuclear Fusion Conditions

4 Review of Plasma Physics - Plasma Confinement, Transport,

Equilibrium, and Stability

5 Inertial Confinement

6 Magnetic Confinement - Mirror, Pinches, and Stellarator

7 Midterm Exam

8 Project Presentation I

9 Tokamaks T - Plasma Equilibrium and Stability

10 Tokamaks II - Plasma Transport

11 Plasma Heating and Current Drive - OH, NBI, RF, Adiabatic
Compression, and Alpha Self-heating

12 Plasma Wall Interaction

13 Overview of Fusion Power Plants

14 Critical Issues in Fusion Researches

15 Final Exam and Project Presentation




