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Colleges in NTHU
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College of Nuclear Science

Department of Engineering
and System Science

Department of Biomedical
Engineering and Environmental
Sciences

Nuclear Science and
Technology Development
Center

Science and Technology of
Synchrotron Light Source

Institute of Nuclear
Engineering and Science

Taiwan International Graduate
Program on nanotechnology
(PhD program, in collaboration
with Academia Sinica)
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RESEARCH AREAS of ESS

Nuclear Engineering and
Radiology

Electronic and Plasma
Engineering

Heat Transfer and
Energy Engineering
Nano-Engineering and
Materials Science Faculty : 31+4

Undergraduate : 406
MEMS / NEMS Graduate (MS): 199

Graduate (Ph.D): 97




RESEARCH AREAS of BEE
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Nuclear Science and Technology Development Center

Nuclear Reactor Health Physics Isotope Instrument
Division Division Division Division

« Neutron Beam Applications

« Boron Neutron Capture Therapy

« Neutron Radiography

+ Corrosion and Electrochemistry of
Nuclear Materials

+ Provide Neutron Irradiation for Research
and Training
+ Provide Nuclear Reactor Education
and Operation Training ,
+ Provide Nuclear Related Information THOR- # £k 5 F i B

to the Public First Criticality on April 14 of 1961
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Capabilities of NSTDC of NTHU

Manpower:
Total: 50 full time researchers and staff
(27 employees, 21contractors)
(14 PhD., 7 M.S.)
Major facilities:
2 MW THOR
van de Graff Accelerators x2
lon implanter 500 kV with ion scattering equipment
25 MeV electron accelerator for free electron laser
30 k Ci ®°Co irradiation facility
Radiochemistry & Radio-biology Labs.
Health Physics Labs.

Turnover:
NT$ 50M per year (salary not included)
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Fust Charged particles and g photons of

Neutron high energy ionize and excite the
Induced

Proton water molecules along their path. In
J\ ionization, atoms and molecules lose
electrons, having received energy

Gamima

Photon higher than in excitation.

Cylindrical Track

Tracks and spurs are formed along
the moving path of the particles or
g photons during the water
radiolysis process. VVarious
radiolytic species are produced
inside them.
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Nuclear Power In Talwan

e Three Operating Nuclear
Power Plants

e Four Units of BWRs (BWR-4
and BWR-6)

e Two Units of PWRS

 Provide about 20% of
Electricity

e The Fourth Nuclear Power
Plant (ABWR) under
Construction (Planned for
commercial operation in July
2009 and 2010)




Key Trends
Steady Improvement In Public Opinion

u
Favor
Oppose
80% Americans want nuclear energy
Gs%_Fl\mr
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49% Favor —_ — 4
P Ny g— 2 N S 83%:16% Favorability
= w Near existing plants
40% —
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Source: Bisconti Research Inc./GfK NOP, March 2006, 1,000 (.S, adults
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L kR - Gilbert J. Brown, ”Nuclear Renaissance and Nuclear Education in US”, Int. conference on Knowledge
Management in Nuclear Facilities, Vienna, Austria, 2007
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Nuclear Education in US

Nuclear Education and Training:

Cause for Concern?
Published by : OECD, 16 Aug 2000 -

— - “Mankind now enjoys many
benefits from nuclear-related
technologies. There is, -
however, growing concern in
many OECD countries that
nuclear education and training

IS decreasing, perhaps to X
problematic levels.”
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7% K& - Gilbert J.Brown, "Nuclear Renaissance and Nuclear Education in US™, Tnt. conference on Knowledge
Management in Nuclear Facilities, Vienna, Austria, 2007
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Nuclear Education in US

Status of Nuclear Engineering Education

Trends In Enrollments -
30 2000
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L kR - Gilbert J. Brown, ”Nuclear Renaissance and Nuclear Education in US”, Int. conference on Knowledge
Management in Nuclear Facilities, Vienna, Austria, 2007
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Nuclear Education in US

Nuclear Engineering Programs
in the United States
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Source: The Future of University Nuclear Engineering Programs and University
Research and Training Reactors, Corradini, et al. NERAC, May 2000.

L kR - Gilbert J. Brown, ”Nuclear Renaissance and Nuclear Education in US”, Int. conference on Knowledge
Management in Nuclear Facilities, Vienna, Austria, 2007
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Nuclear Education 1n US

Status of University Research Reactors

T0 i |
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s . Reactor closures have stopped (mainly).
Concerns remain. Need DOE support.
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Management in Nuclear Facilities, Vienna, Austria, 2007

=~ & = *%_ %_ i- Wi,
Eg] 20T BEREAaeanEeeee e e

Mational Tsing Hua University



= - L -

Nuclear Education in US

“University Programs”™

Stewardship and Programmatic Research

— Fellowships and Scholarships (students)

— Research Grants (faculty)

— Matching Grants (university programs)

— Collaborations (INIE, NEI, ANS, NEDHO ) .
— New programs (underserved populations)

— Outreach and marketing (new students)

— Harnessed Atom (School Teachers) \

L kR - Gilbert J. Brown, ”Nuclear Renaissance and Nuclear Education in US”, Int. conference on Knowledge
Management in Nuclear Facilities, Vienna, Austria, 2007
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Subject Name of course

Reactor Physics |

Reactor Physics 11
Reactor.Phy_sics and Monte Carlo Method

Shielding Radiation Shielding
PP TR B Adv_anced Nuclear Reactor
N I Design

XX g~ %2 Principles of Nuclear

Engineering*

Nuclear Reactor Control *

(*Undergraduate)




Thermalhydraulics,
Reactor Engineering and
Nuclear Safety

TEE IR TTE SN
e 3ac o p

Nuclear Reactor Engineering

Advanced Nuclear Reactor Engineering

Advanced Heat Transfer

Two-Phase Flow & Boiling Heat Transfer

Nuclear Power Plant Risk Assessment

Special Topics in Nuclear Advanced
Technologies

Special Topics on Nuclear Reactor Safety
Analysis

Nuclear Power Systems*

Advance Energy Systems*

System Reliability Analysis*

(*Undergraduate)




FE R

Nuclear Materials

Structure Materials in Nuclear Power System

Radiation Damage in Metals

Water Chemistry of Nuclear Power Plant

\iﬁﬁ DN E R
BEME - ER
Transport Calculations and Medical Physics
Radiation Advanced Radiation Detection and Measurement
Applications Interaction of Radiation with Matter

Small-Angle Neutron and X-Ray Scattering

Applications of Synchrotron Radiation and
Neutron Beams

Radiation Safety *




Nuclear Science

Plasma Physics |

Plasma Physics Il

Fundamental of Nuclear Sciences

Health Physics

Special Topics in Radiochemistry,

Radiation Biology

Waste Management and Treatment

Advanced Radiation Detection and Measurement

Principles in Photon and Particle Measurements*

Nuclear Radiation Detection and Measurement
Laboratory*

Radiochemistry *

The Physics of Radiology *

(*Undergraduate)




Some Recent Studies on
Nuclear Engineering

Water Chemistry and Corrosion Mitigation
Power Uprate of Nuclear Power Plants
PCTRAN: Developments and Applications
Stability Analysis by LAPURS

Nonlinear Stability Analysis for Two-phase Natural
Circulation Loops

Nonlinear Stability Analysis for Multiple Boiling
Channels

Severe Accident Management on the Containment
Integrity

Radioactive Waste Disposal
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Nuclear Renaissance
“It’s All About the People”

JUNE 24 - 28, 2007

007 ANS Annual Meetin
“Its All About the People: The Future of Nuclear”

L kR - Gilbert J. Brown, ”Nuclear Renaissance and Nuclear Education in US”, Int. conference on Knowledge
Management in Nuclear Facilities, Vienna, Austria, 2007
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