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Margaret S.Y. Chu
msychu@gmail.com
(505) 293-4375
(505) 331-3870 (C)

SUMMARY

Margaret Chu holds a B.S. degree from Purdue University in chemistry and a PhD from the
University of Minnesota in physical (quantum) chemistry. Her entire career has been devoted to
promoting safe nuclear energy and nuclear fuel cycle. She has the rare combination of abilities to
create a vision, formulate strategies as well as implement the necessary pragmatic tactics. She
has extensive experience in successfully managing large, multidisciplinary projects, and in
negotiating with customers, regulators and stakeholders. Currently she provides consulting
services to domestic and international clients in nuclear waste management, nuclear fuel cycle
analysis, nuclear security analysis, R&D strategy, market analysis, organizational effectiveness,
and management strategy.

Margaret served as the Director of Office of Civilian Radioactive Waste Management at the
Department of Energy (DOE) between March 2002 and February 2005. Margaret was
nominated by President Bush to this Assistant Secretary level position in November of 2001 and
confirmed by the Senate in March of 2002. She received the Secretary’s Gold Award,
Department of Energy’s highest honorary award in January 2005.

At this DOE position, Margaret had the responsibility to lead and implement the management
and disposal of U.S.’s spent nuclear fuel and high-level waste into a deep geologic repository at
Yucca Mountain in Nevada. Her responsibilities included Congressional budget request,
interfacing and communicating with the congress, regulators, and stakeholders; providing
strategic as well as tactical directions, resolving issues under difficult and frequently conflicting
constraints. In her three years leadership position, Margaret provided a strong sense of mission to
the 2000 people in the program, recruited and retained new key personnel, established an
integrated disposal strategic plan and schedules, resolved the long-standing intractable technical
problems, and provided renewed confidence with the scientific oversight groups. She
successfully requested the highest annual budget ($577 M) from the Congress in program’s
history. Furthermore, the morale of the project people greatly improved under her clear and high-
integrity personal style as evidenced by several in-house surveys.

Before her DOE experience, Margaret had a twenty-one-year distinguished career at Sandia
National Laboratories. She was the first female awarded the title of “Distinguished Member of
Technical Staff” in the Lab. Her leadership, management skills and technical expertise were
instrumental in the successful certification of the first operating deep geologic nuclear waste
repository in the world, the Waste Isolation Pilot Plant (WIPP) for the disposal of U.S. defense
transuranic waste. At Sandia, she also led highly successful R&D programs on nuclear waste and
environmental remediation for the DOE. She received the highest award of recognition for
achievement from Lockheed Martin — the management company of Sandia National Laboratories
-- the NOVA Award.



WORK HISTORY

(1) M.S. Chu+Associates, LLC, Albuquerque
Position Held: President

M.S. ChutAssociates, LLC

1333 Camino Cerrito SE

Albuquerque, NM 87123

Date of Employment: March 2005 - Present

Summary of Responsibilities:

Providing consulting services in the areas of nuclear waste management, nuclear fuel cycle
options analysis, radiation detection policy and analysis in homeland security applications, non-
proliferation policy analysis, R&D strategy, organizational effectiveness, market analysis and
management strategy. She also assisted in the preparation of several major proposals for
management and operations contract competitions at DOE sites. Clients include Lockheed
Martin, GE, Areva, Canberra, Sandia National Laboratories, Idaho National Laboratories,
Washington Group International, and Japan Nulcear Waste Management Organization (NUMO).

Active participation in international scene: conducted workshops on nuclear waste management
in Beijing, China, and in Tokyo, Japan. Reviewed Intermediate Waste Mangement license
application analysis for Korea. Serves as a member of the International Board of Counselors at
NUMO of Japan.

(2) Department of Energy, Washington DC

Position Held: Director of Office of Civilian Radioactive Waste Management (OCRWM),
Department of Energy, Washington DC

Date of Employment: March 2002 — February 2005

Responsibilities include preparing for the licensing and subsequent operation of the world’s first
geological repository for the disposal of high-level waste and spent nuclear fuel at Yucca
Mountain in Nevada. Manage a total of 2,000 federal and contractor employees. Her
accomplishments include:

e Received the Secretary’s Gold Award, Department of Energy’s highest honorary award,
in January 2005.

e Contributed to the successful siting of Yucca Mountain Repository through
Congressional Joint Resolution in July 2002

e Increased the program budget by 60% to $577M/year since FY02, and developed
roadmap for major life-cycle cost reduction.

e Recruited a new team of leadership, resulted in a renewed sense of mission to the
program and successfully transformed the program from a science project to a disciplined
operational-ready nuclear project.

e Completed Draft License Application (5,000 pages) in November 2004.

e Resolved long-standing key technical issues with the NRC.

e Issued record of decision for Nevada Rail Line as part of readiness for transportation of
radioactive waste.



e Established a Science and Technology Program for long-term continuous technology
improvements.

e Significantly enhanced credibility and trust with regulators and external scientific
oversight groups.

(3) Sandia National Laboratories, Albuquerque, NM

Position Held: Director of Nuclear Waste Management Program Center, Sandia National
Laboratories
Date of Employment: 1998-2002

Summary of Responsibilities, Accomplishments and Results:

As Director of the Nuclear Waste Management Center, she provides the vision and develops
strategy and directions for the Center. She led and managed close to 200 professional staff
ranging from technicians to Ph.D with a budget of about $ 60 M. The mission of the Center was
to conduct R&D in providing integrated solutions to global nuclear energy probelms.

The Nuclear Waste Management Center at Sandia is a recognized international leader in the
application of performance assessment and decision analysis techniques to global nuclear issues.
Projects in the Center included Waste Isolation pilot Plant (WIPP), Yucca Moutain, Hanford
tank waste, DOE Nuclear Materials Managment, Sealed Source management, and chemical and
biological agent decontamination. The Center also conducts technical collaborations with
international partners including Japan, Korea, Taiwam, Sweden, Switzerland, Germany, Canada,
and Hungary.

Dr. Chu had a reputation for taking personal interests in encouraging staft to pursue new and
innovative ideas. An example was the development of the anti-antrax solutions. This project was
intiatied a few years before 9/11 and only Dr. Chu recognized the potential applications and the
innovation involved in the idea. She provided this project with much-needed financial and
managerial support and her personal attention. This idea was eventually successfully developed,
tested, and commercialized just in time when the anthrax incidents took place in late 2001. The
formulation was best known for its role in helping clean up contaminated buildings following a
series of mailings of anthrax power to recipients in DC, New York and Florida in 2001. Now the
formulation is used by many first responder organizations in state and municipal governments,
US military, as well as commercial applications such as mold control. This has become one of
the top technology transfer success stories at Sandia National Labs.

In June 1998, Dr. Chu was awarded the Nova Award by the Lockheed Martin (LM)
Corporation — the highest award at LM — for the leadership she provided to the WIPP team to its
success.

Position Held: Senior Manager, WIPP Deputy Manager and Technical Integration Department
(1995-1998). Sandia National Laboratories




Dr, Chu was hand picked by Sandia management to take a critical role in completing the
Compliance Certification Application (CCA) for the Waste Isolation Pilot Plant (WIPP). Her
main responsibility was to integrate all technical activities performed by experimentalists,
modelers and regulatory analysts of the WIPP project for a timely and successful submission of
the CCA. There was over 100 professional staff with a budget of about $ 50M. Her
responsibilities included planning, issue identification, issue resolution and resource
management under many conflicting requirements and constraints. She worked and negotiated
closely with the DOE and EPA to identify solution options and prioritize work within Sandia.

The nature of the responsibility required high-level strategic thinking, creative solutions, in-
depth technical knowledge, teamwork and integrity. Due to the high cost of R&D activities, she
used a “Systems Prioritization” methodology to prioritize R&D activities based on their “values
added” to the safety of the repository. The WIPP was successfully certified by the EPA in May
of 1998 as the world’s first deep geologic repository for nuclear waste.

Position Held: Manager, Environment Risk Assessment and Waste Management Department
(1991-1995). Sandia National Laboratories

Supervised about 25 professional staff with a budget of $ 3M conducting research and
development for environmental remediation and management of nuclear, chemical and mixed
wastes. Accomplishments include:

. Developed innovative remediation technologies such as electro-kinetic remediation of
heavy metals and septic tank remediation.
. Initiated and implemented the DOE Disposal Workshop to screen and evaluate DOE sites

for their capabilities to dispose of mixed waste. This workshop successfully integrated ideas and
resolved challenges from DOE/HQ, DOE sites, 22 States, and the EPA.

. Successfully completed the voluminous inventory database for mixed waste from all
DOE sites under the Federal Facility Compliance Act within the mandated 180 days.

Positions Held: Project Leads (1980-1991). Sandia National Laboratories

Since 1980, Dr. Chu functioned as project leaders in many projects in the waste management,
environmental and nuclear R&D areas. She developed extensive expertise in risk assessment,
performance assessment as applied to waste disposal, environmental remediation, and nuclear
reactor safety. Her expertise in modeling of contaminant transport, source term evaluation and
exposure analysis, coupled with her in-depth understanding of regulatory rules made her sand out
as a star at Sandia. She demonstrated herself as a self starter and had a reputation of providing
innovative solutions to complete projects on time and within budget. In 1986, she was awarded
the title of “Distinguished Member of Technical Staff” — the first female awarded this honor at
Sandia Labs. Her accomplishments are:
In the Waste Management area:
e Supporting the development of NRC’s technical rules (10 CFR 60) and EPA’s
environmental standards (40 DFR 191) for disposal of high-level nuclear wastes.
e Developing a performance assessment methodology for low level nuclear waste for
U.S. NRC



e Assessing performance of the Greater Confinement Disposal facilities for orphan
wastes for the U.S. DOE

e Assessing performance of the Waste Isolation Pilot Plant for the disposal of
transuranic waste.

e Developing a site ranking system for mixed radioactive and hazardous waste sites for
DOE defense mixed waste.

In the nuclear reactor area:

e Performed systems analysis and concept evaluation of the multi-mega watt space
reactors

e Performed criticality and shielding analysis of reactors using finite-element as well as
Monte Carlo codes

CITIZENSHIP: U.S.

PROFESSIONAL ACTIVITIES AND AFFILIATIONS

International Board of Counselors, Nulear Waste Management Organization of Japan (NUMO)
(2006 — Present)

Science & Technology Peer Review Committee, Idaho National Laboratory (2007-2009)
Member of Interim Storage of Nulear Waste: Nulcear Energy Study Group of American Physical
Society (2006)

U.S. representative of International Association of Environmentally Safew Disposal of
Radioactive Materials (EDRAM, 2001-2005)

Executive Board Member, Waste Management Education & Research Consortium (WERC/DOE)
(1998)

Member of American Chemical Society

Member of American Nuclear Society

Member of American Association of the Advancement of Science

Member of Iota Sigma Pi

Member of Phi Lambda Upsilon

Member of American Chinese Engineers and Scientists Society

PUBLICATIONS AND PRESENTATIONS

-- Over 50 publications including journal articles, technical reports, and conference papers
-- Invited/keynote speakers at many U.S. and International forums and conferences

AWARDS AND HONORS

Department of Energy: Secretary’s Gold Award, 2005

Lockheed Martin Nova Award, June 1998

Performance Awards (numerous), Sandia National Laboratories,

Distinguished Member of Technical Staff Award, Sandia National Laboratories, 1986



Current Strategy for the Management of Spent Nuclear Fuel in the U.S.

Margaret S.Y. Chu, Ph.D.
M.S. Chu + Associates, LLC
Albuquerque, New Mexico USA
The Chinese Nuclear Society Annual Meeting
December 16, 2009

In the U.S., nuclear energy supplies about 20% of the electricity needs and spent nuclear fuel and
high-level wastes are stored at 121 commercial and government sites in 39 states. The Nuclear
Waste Policy Act was enacted by the U.S. Congress in 1982 and it established a process for the
siting, construction and operation of a deep geologic repository for the permanent disposal of
spent nuclear fuel and high-level waste. In 1987, the Congress selected the Yucca Mountain site
in Nevada as the site for site characterization, and extensive scientific and engineering studies
have been conducted since then. In June of 2008, the Department of Energy submitted the
license application to the Nuclear Regulatory Commission seeking license for the Yucca
Mountain repository.

In January of 2009, the Obama administration and the Department of Energy announced that
Yucca Mountain repository would not be a solution for the U.S. spent nuclear fuel. Instead, the
Department of Energy will seek alternatives that involve long-term innovative solutions for the
management of spent nuclear fuel.

This presentation discusses the current policy and strategy from the Department of Energy, and
their potential implications to the nuclear energy development in the U.S.



Dr. Hong-Nian Jow
9628 De Vargas Loop NE
Albuquerque, NM 87109, USA
(home) 505-828-3680; (mobile) 505-463-1566
hongnian.jow@gmail.com

Dr. Jow has been recognized for his strong team work attitude, pragmatic and customer focus
approach to the successful completion of projects. He has broad experience in the nuclear
industry and at a national laboratory in reactor safety, radiation protection, and the safe and
secure management of the backend of nuclear fuel cycle. In addition to his technical and
management experience, Dr. Jow has an extensive experience in working with international
partners, in particular, in the East Asia region (China, Japan, South Korea, and Taiwan).

Received B.S. degree in Physics from National Tsing Hua University in Taiwan, M.S. degrees
in Physics and Health Physics from University of Pittsburgh, PA, and Ph.D in Nuclear
Engineering from M.I.T.

Summary Biography:

Consultant, sole proprietor of Jow International, 2009-present:

Major activities included:
e Provide consultant services to national laboratories and private companies in the US.
e Invited by China Nuclear Power Engineering (CNPE) and China Institute of Atomic

Energy (CIAE) to give a lecture on spent nuclear fuel management and HLW disposal in
September 2009.

Department Manager at Sandia National Laboratories (Albuquerque, New Mexico, 2006-
2008):

Major contributions included:

e Project manager for the successful completion of two geologic repository technology
transfer projects to research institutes of a foreign country

e A lead instructor for a US-China emergency preparedness workshop for nuclear fuel
cycle facilities

e Made significant contributions to a NNSA funded project in the engagement with East
Asia region countries in the security and safety of nuclear fuel cycle.

e Invited to provide technical support to the successful inception and organization of a non-
government level East Asia forum on Radioactive Waste Management (EAFORM) and



contribute to the success of expanding the EAFORM original member institutes in Japan,
South Korea and Taiwan to include member institutes in China

Department Manager at Sandia National Laboratories (Albuquerque, New Mexico, 1994-

2005):

Dr. Jow managed a group of technical staff to develop performance assessment models and
support the two geologic repository programs in the US: the Waste Isolation Pilot Plant (WIPP)
and the Yucca Mountain Project. Major contributions included:

Contributed to the successful licensing (Compliance Certification Application) and
opening of the WIPP site and beginning receiving TRU waste in March of 1999.
Contributed to the successful site recommendation for the Yucca Mountain Project in
2002.

Managed a DOE/RW science and technology program to develop innovated radionuclide
absorbing materials (radionuclide getter materials) for geologic repository.

Lead organizer for two successful US-China workshops on radioactive waste
management (1999 and 2005) for the US DOE.

Successfully complete several geologic repository technology transfer projects to the
research institutes in Taiwan.

Other Work Experience at Sandia National Laboratories (Albuquerque, New Mexico,
1988-1994):

Manager of Radiation Protection Department (1991-1994): managed a group of technical
staff and technologists and provided operational radiation protection support to all
radiological facilities (research reactors, accelerators, pulsed power, hot cells,
radiochemistry labs, etc.) at Sandia.

Member of Technical Staff (1988-1991): contributed to the development of software and
performance analyses for the severe reactor accident research program (NUREG-1150) at
Sandia.

Yankee Atomic Electric Company (Framingham, MA, 1978-1981 and 1984-1987):
Senior radiological engineer, performed radiological safety analyses for nuclear power plants.

University of New Mexico (Albuquerque, NM 1994-1997):
Adjunct Professor of Chemical and Nuclear Engineering Department and taught two graduate
level courses.

Other International Experience
e [ead technical support to the US DOE/RW international program for bi-lateral meetings

between the US and China and between the US and Taiwan from 2000 to 2008.

Hosted several IAEA fellows visit to Sandia in the technical field of radioactive waste
disposal from the following countries: Brazil in 2001 and 2002, Egypt in 2003 and 2004,
and Slovakia in 2005.

Served as a member of international technical experts for an IAEA technical co-operation

project, visited Chernobyl NPP and reviewed its waste management program, February
17-21, 2003.



e Lead organizer for bi-lateral workshops between the US DOE/RW and China in topics
related to management of spent nuclear fuel and radioactive waste disposals.

Publications
More than thirty journal papers, technical reports and conference presentations.

Personal Information and Professional Societies:

USA citizen; excellent reading, writing, and speaking skills in both English and Chinese.
Certified Health Physicist by American Board of Health Physics since 1982. Members of
Institute of Nuclear Materials Management (INMM), American Geophysical Union (AGU), and
Health Physics Society (HPS).




Strategy for the Taiwan Nuclear Fuel Management: A Personal View

By: Hong-Nian Jow, Ph.D
Jow International
Albuquerque, NM, USA
The Chinese Nuclear Society Annual Meeting, December 16, 2009
Institute of Nuclear Energy Research, Lungtan, Taiwan

ABSTRACT

In order to address the global climate changes and energy security, many countries have begun
actively developing new energy technologies to reduce the uses of fossil fuels. These include
solar, wind, geothermal, bio-fuels, nuclear energy, and others. New nuclear power plants are
under construction in Asia and Europe, more than two dozens of new construction licenses are
being submitted in the US, and many developing countries, including the oil-rich countries in the
Middle East, are serious considering uses of nuclear energy as part of their future energy plan.
This phenomenon has been dubbed the so-called ‘nuclear renaissance’.

In Taiwan, there has been a series of events related to nuclear energy since President Ma took
office in May 2008: (1) the sustainable energy policy guidance passed in June 2008, (2) the 3™
National Energy Conference in 2009, and (3) the Former Premier Liu’s commitment to nuclear
energy. These events reaffirm that nuclear energy is an important integral part of Taiwan
sustainable energy policy to reduce CO? emission.

As Taiwan going forward with nuclear energy as a part of the sustainable energy policy, Taiwan
should develop a clear strategy for the long term spent nuclear fuel management as an important
integral part of the Taiwan long term nuclear energy policy. With this strategy, Taiwan
government would be able to articulate to the Taiwan public an integrated nuclear energy policy
and that Taiwan government has a path forward to address the backend of nuclear fuel cycle.

In this presentation, I will offer some personal thoughts on the Taiwan spent nuclear fuel

management strategy.
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Curriculum Vitae

Jor-Shan Choi

Department of Nuclear Engineering and Management
University of Tokyo, Japan
choi@nuclear.jp, jorshan@yahoo.com

Dr. Jor-Shan Choi is a Professor for the Global Center-of-Excellence (G-COE) Program of the
Department of Nuclear Engineering and Management at the University of Tokyo (Todai), Japan.
His areas of interests include non-proliferation, nuclear fuel cycle and technologies,
proliferation-resistant technologies, international safeguards, international and regional
cooperation on peaceful use of nuclear energy. Before joining Todai, Dr. Choi worked for
Lawrence Livermore National Laboratory (LLNL) in California, USA for 21 years, involving in
developing corrosion-resistant material for long-term spent fuel containers; nuclear non-
proliferation and proliferation-resistant fuel cycle technologies; fissile material safety, security
and disposition; development of advanced small reactors and novel fuel material (nitride fuel and

long-life particle fuel), etc.

Dr. Choi was a Science Fellow at the Center for International Security and Cooperation (CISAC)
at Stanford University in 1995-96. He worked at the International Atomic Energy Agency (IAEA)
in Vienna from 1998-2001. Prior to joining LLNL in 1987, Dr. Choi had 13 years of industrial
experience working for Bechtel. He has a PhD in Nuclear Engineering from the University of

California at Berkeley. He is also a registered Professional Engineer (PE) in California.

EXPERIENCE Brief Highlight:

Tokyo University Project Professor, Global COE/Go-NERI Program: nuclear energy sociology;

(3/08 — present)  Non-proliferation; Internationalization of nuclear fuel cycle; and International/
Regional cooperation to harmonize nuclear energy technology and society in
global nuclear energy renaissance.

LLNL Application of structural amorphous metal (SAM) coating for spent fuel
package;



(2/87 —3/08) Development of nitride-based fuel for small and space nuclear reactors;
Proliferation resistance and physical protection (PR&PP) working group; Fuel-
cycle analysis; HEU transparency and blend-down monitoring; Non-
proliferation; Additional Protocol; Atoms for Peace; Safety and security at fuel
cycle facilities.

IAEA Management of Plutonium, HEU, DU; Partitioning and transmutation;

International (7/98 —7/01)  working group on nuclear fuel cycle options.

UC Berkeley:  Taught a graduate course on “Nuclear fuel cycle and radioactive waste management”;
(9/96 — 7/98) Contributed to the National Academy of Science’s STATS Study on “Nuclear Wastes”;
Program leader for LLNL on the Campus-to-Lab (CLC) program at the
Center for Radioactive and Toxic Waste Management (CRTWM), Nuclear
Engineering, UC Berkeley, on the technical and institutional aspects of

radioactive waste management.

CISAC Stanford: Science Fellow, East Asian nuclear energy/security cooperation, studying “A
Regional (9/95 — 9/96) Compact for the Peaceful Use of Nuclear Energy: East Asia;”

Industry: 13 years of experience in nuclear industry, working for Bechtel Power Corp.,

Quadrex (4/74 — 2/87)Corp., and Bechtel National Inc., before joining LLNL in 1987.
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OPTIMIZING USED FUEL MANAGEMENT THROUGH RECYCLING

Jean-Michel GRYGIEL*, AREVA, International & Marketing Department
1, Place Jean Millier, 92084 Paris - La Défense, France

"Corresponding author: jmgrygiel@areva.com

ABSTRACT

Recent surveys performed in the USA and in Europe have clearly showed that providing a
sound solution to used fuel management enhances the support to nuclear energy. By lowering
the demand for natural uranium and effectively treating waste, Recycling constitutes a real
plus for nuclear energy. It allows a responsible use of the great energy potential still contained
in used fuel. For example, recycling eight LWR used fuel assemblies allows producing two
fresh recycled fuel assemblies, representing 25% of uranium savings and covering the yearly
electricity needs of 200,000 consumers'. The management of ultimate nuclear waste is a
sensitive subject that crystallizes many concerns. Recycling is a responsible answer to these
concerns meeting the stakes of several stakeholders including the Ultilities, Waste Agencies,
the Governmental Bodies and the Public.

AREVA has implemented recycling capabilities associated with an optimized ultimate waste
management with the so-called Universal Canister Strategy. This strategy based on recycling
and waste conditioning standardization by using a single type of package for long lived waste,
allows a reduction of the final waste volume by 5 and the long term radiotoxicity by 10,
compared to the direct disposal. This ultimate waste consists mainly in fission products and
structural assembly parts. The Fission Products are incorporated into a stable borosilicate
glass matrix and conditioned in the UC-V (Universal Canister for Vitrified waste) ensuring
stability and containment during a very long period (over than 100 000 years). The structural
assembly parts - hulls and end fittings — are compacted and conditioned in UC-C (Universal
Canister for Compacted waste).

The UC strategy rationalizes the global waste management from reception and storage of
waste to final disposal. On-site handling, transport operations, and geological disposal
selection, design and construction are indeed facilitated thanks to the singleness of packaging
with smaller volumes and reduced thermal constraints. The resulting costs are therefore
optimized.

In addition, this strategy is suitable to bring additional time for making decision and for
implementing final repository through a safe and simplified interim storage. Indeed, the
related interim storage facilities are currently licensed for about 100 years.

This solution contributes also to non proliferation. The ultimate waste (Vitrified and
Compacted Waste) do not contain IAEA-safeguarded fissile materials. In addition, recycling
plutonium in MOX fuel consumes roughly one third of the plutonium (single recycling) and
significantly degrades the isotopic composition and thus the potential weapon attractiveness.
Existing Recycling facilities have been designed and constructed to satisfy all relevant
national and international standards for the safekeeping of nuclear materials.

" Based on the average yearly household consumption in Europe, and considering a typical PWR fuel type



The Recycling facilities and the separated fissile materials are safeguarded both by
EURATOM and the IAEA.

The efficiency of this Safeguard scheme applying to recycling has been demonstrated through
more than 40 years of experience, notably in France.

The Recycling solution proposed by AREVA, including the Universal Canister Strategy
features predictable and competitive economics; the related fuel cycle economics is indeed
comparable to direct disposal but with cost uncertainties much reduced.

Many Countries have opted for, or are considering Recycling as the way to optimize their fuel
management while bringing a responsible solution to radioactive waste. The paper will
endeavor to analyze the merits of such a strategy tackling technical and economical aspects,
as well as Public acceptance.
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Shin-Jon Ju
P.O. Box 3-7, Lung-Tan, Tao-Yuan, Taiwan, R.O.C. 325
Phone: +886-3-4711400 ext. 5631
Fax: +886-3-4711411

E-mail: sjju@iner.gov.tw

Present Position:
Associate Scientist

Institute of Nuclear Energy Research, Taiwan, R.O.C.

Education:

Ph.D., Chemical Engineering Department (CED), National Taiwan University, Taiwan, 1986
Concentration: Mixing, Agitation, Aeration

Dissertation: Study on the Turbulence in Aerated Stirred Tank

M.S., CED, National Cheng-Kung University, Taiwan, 1976

Concentration: Moving Boundary Layer, Analytical, Numerical

Thesis: Solution of Freezing Problems in Cylindrical and Spherical Systems by Picard Method
B.S., CED, National Cheng-Kung University, Taiwan, 1973

Occupation:

Associate Scientist: Institute of Nuclear Energy Research, Taiwan, 1986 - Present
Teaching Assistant: CED, National Taiwan University, Taiwan, 1982-1986
Assistant Scientist: Chung-Shen Institute of Science and Technology, 1976-1982

Experiences:

1. Performance and Safety Assessment for Low-Level Radwaste and Spent Nuclear Fuel
Disposal

2. Plant Design and Construction for Low-Level Radwaste Incineration and Melting

3. Plant Design and Construction for Uranium Recovery from Phosporic Acid Solutions
4. Simulation of GS Process for Deuterium Production from Sea Water
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The Impact of Power Uprate on the Corrosion Mitigation Effectiveness of
Hydrogen Water Chemistry in Kuosheng and Chinshan Boiling Water
Reactors

Tsung-Kuang Yeh' and Mei-Ya Wang2
'Department of Engineering and System Science, National Tsing Hua University
*Nuclear Science and Technology Development Center, National Tsing Hua University
101, Sec. 2, Kuangfu Rd, Hsinchu, Taiwan 300
Phone: 886-3-5742373
E-mail: tkyeh@mx.nthu.edu.tw

Charles, F. Chu and Jing Chang
Department of Nuclear Operation, Taiwan Power Company
241, Sec. 3, Roosevelt Rd, Taipei, Taiwan
The approach of power uprate has been adopted by the utilities of light water reactors in the past
few decades in order to increase the power generation efficiency of nuclear reactor. The power
uprate strategy is apparently applicable to the three nuclear reactors in Taiwan as well. Among
the three types of power uprate, measurement uncertainty, stretch power uprate, and extended
power uprate, a deliberate and thorough evaluation is required before a final decision and an
optimal selection can be reached and determined. One practical way of increasing the reactor
power is to deliberately adjust the fuel loading pattern and the control rod pattern and thus to
avoid replacing the primary coolant pump with a new one of larger capacity. The power density
of the reactor will increase with increasing power, but the mass flow rate in the primary coolant
circuit (PCC) of a light water reactor will slightly increase (usually by less than 5%) or even
remain unchanged. Accordingly, an uprated power would induce higher neutron and gamma
photon dose rates in the reactor coolant but pose a minor or no effect on the mass flow rate of the

primary coolant.

The radiolysis product concentrations and the ECP values differ largely in the PCC of a BWR. It
is very difficult to measure the water chemistry data directly at various locations of an actual
reactor. Thus the impact of power uprate on the water chemistry of a BWR operating under
HWC can only be theoretically evaluated through computer modeling. In this study, the
DEMACE computer code was modified to investigate the impact of power uprate on the water

chemistry upon a fixed mass flow rate in the primary coolant circuit of the Kuosheng BWR.



Simulations were carried out for [H;]rws ranging from 0.0 to 2.0 parts per million and for power
levels ranging from 100% to 120%. The responses of water chemistry and ECP to HWC at some
selected locations in this BWR under different uprated power levels were successfully evaluated.
Our analyses indicated that a particular uprate percentage would tend to promote a more
oxidizing coolant environment for the structural components and therefore lead to downgraded
HWC effectiveness on ECP reduction and corrosion mitigation. An 8% uprate percentage led to
a poorer HWC efficiency at most of the evaluated locations of this BWR. In contrast, the HWC
efficiency could be slightly improved at 20% power uprate for most of the evaluated locations of
this BWR. A comparison between the Kuosheng BWR and the Chinshan BWR was also carried
out in this work. In summary, the impact of power uprate on the water chemistry in the primary
coolant circuit of a BWR is expected to vary from location to location and from plant to plant

due to different degrees of radiolysis and physical dimensions.

Keywords: Boiling water reactor, power uprate, hydrogen water chemistry,

electrochemistry corrosion potential
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CORROSION FATIGUE BEHAVIOR OF DISSIMILAR METAL
WELDMENTS
IN HIGH TEMPERATURE WATER ENVIRONMENTS

J. Y. Huang', R. E. Liu', M. C. Young', S. L. Jeng', J. S. Huang' and R. C. Kuo', J. C. Wang’

!Institute of Nuclear Energy Research (INER), 1000 Wenhua Road, Longtan, Taoyuan 32546,
Taiwan.

*Taiwan Power Company(TPC), No. 242, Roosevelt Road Section 3, Taipei, 10016, Taiwan
ABSTRACT

Corrosion fatigue behavior of the dissimilar metal weldment, Alloy 52-A508, under a
simulated BWR coolant condition was studied. Fatigue and corrosion fatigue crack growth
rates of the dissimilar metal weldments were observed to increase with crack extension under

the nominal constant /\K loading mode. It can be accounted for by a decrease in the crack

closure effect and an increase in the tensile residual stress with the weld depth. The crack
closure effects in the weld were proved to decrease with the crack increment measured by the
strain gauges in front of the crack tip. Finite element analysis on the welding residual stress
was performed. The trend of analytical results agreed well with that of the residual stress
measurements obtained by a hole-drilling strain gauge method. The tensile residual stress
increased with the weld depth in the weld and turned into compressive stress when the crack

went into A508 base metal.

Keywords: Corrosion fatigue crack growth rate, residual stress, crack closure, dissimilar

metal weldment.
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The environmentally-assisted cracking (EAC) behavior of Alloy 182 weld in 0.05 M
hydrochloric acid solution was investigated by employing slow strain rate testing (SSRT)
technique. The potentials applied during SSRT at a strain rate of 8.3x10” s™ were controlled at
cathodic, active-to-passive transition, passive and transpassive potential regions, respectively.
The experimental results showed that Alloy 182 was most susceptible to cracking in 0.05 M
hydrochloric acid solution under cathodic polarization condition. In the active-to-passive
transition as well as in the transpassive potential regions, the weld also suffered EAC. However,
in the passive potential region, the weld was immune to EAC. The strain-rate-dependent EAC
behavior was observed in 0.05 M hydrochloric acid solution at an applied potential of -50 mVscg
(in the active-to-passive transition region). The results indicated that hydrogen-assisted cracking

(HAC) participate in the cracking process under anodic polarization condition.
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Development and Application of a Dual RELAP5-3D Based
Engineering Simulator for ABWR

Thomas K.S. Liang; Chung-Yu Yang S. C. Chyuan; L.C. Wang
B.S. Pei; C.K. Shih Department of Nuclear Safety
Institute of Nuclear Engineering and Taiwan Power Company
Science
National Tsing Hua University 242, Sec. 3, Roosevelt Rd.,
101, Sec. 2, Kuang-Fu Road, Hsinchu, Taipei City, Taiwan 10016
Taiwan 30013
Abstract

For any innovated plant design, the designed paper plant can be converted into a computer
as a digital plant with advanced simulation techniques before being constructed into a real plant.
A digital plant, namely engineering simulator, can be applied for (1) verification of system
design and system integration, (2) power test simulation, (3) plant transient and accident analyses,
(4) plant abnormal and emergency procedure development and verification, (5) design change
verification and analysis, etc.. An advanced engineering simulator was successfully developed
for the LungMen Advanced Boiling Water Reactor (ABWR) plant to support various
applications before and after commercial operation. This plant specific engineering simulator
was developed based on two separate RELAP5-3D modules synchronized on a commercial
simulation platform, namely 3-Key Master. On this Advanced LungMen Plant Simulation
(ALPS) platform, major plant dynamics were simulated by two separate RELAP5-3D modules,
one for reactor system modeling and the other for Balance of Plant (BOP) system modeling.
Moreover, major control systems as well as ECCS (emergency core cooling system) were all
simulated in great detail with built-in tasks of this commercial simulation platform. Different
from real time calculation on training simulator, precision of engineering calculation is
intentionally kept by synchronizing modules based on the most time-consuming one. During
synchronization, each module will check its’ own converge criteria in each small time
advancement. This plant specific advanced ABWR engineering simulator has been successfully
applied on (1) licensing blowdown analysis of Feed Water Line Break (FWLB) for containment
design; (2) phenomena investigation of low pressure ECC injection bypass during FWLB; (3)
analysis of FW pump performance during power ascending; and (4) verification of plant

vendor’s pretest calculations of each startup test.

Key words: Engineering Simulation, Dual RELAPS5-3D, Plant Dynamic, ABWR
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The Current Status and Future Prospective of Global Liver Transplantation
Po-Huang Lee (% (F1£/) M.D.Ph.D.

Department of Surgery,College of Medicine,National Taiwan University
Chairman, Committee of Medicine and Biotechnological Development
CEO,E-Da Medical Group

Liver transplantation has been one of the most effective treatments for end stage liver disease
since Prof Thomas E Staz performed the first clinical liver transplantation in 1963. The
refinement of surgical procedures, development of immunosuppressant and organ preservation,
and improvement of critical care made liver transplantation progression with good outcome.

The bottleneck of liver transplantation is critical shortage of organ. The donation rate in Europe
and American usually over 15 per million population. In Taiwan the donation rate is around 6
per million population. To resolve organ shortage living related liver transplantation becomes an
important option not only in Taiwan but also in Asian countries. For the organ sharing and
promote the organ donation, the government established Taiwan organ registry and sharing
center(TORSC) in March 2002 hoping to improve this discrepancy which is similar to UNOS in
US. This organization improves the organ sharing and donation in these years.

To alleviate the urge for organ demand (bio)-artificial liver and hepatocyte cell therapy are under
development with slow progress.

Over the last 10 years, the number of both deceased donor liver transplantation and living donor
liver transplantation increased dramatically in Asia especially in China. Over three- fourth of
countries have their policy for organ allocation. But still around 50% of the countries does not
have a national center for organ allocation. For international collaboration it is necessary to have
unified patient-oriented system or MELD system in the future.

In summary, liver transplantation has become a routine procedure to treat end-stage line diseases.
Through the expansion of donor sources and donor allocation more patients got benefit from
transplantation. I believe hepatocyte transplantation will have its role in the transplantation

program in future.
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Synthesis of 5-[123[]iodoarabinosyl Uridine and 3-[18F]-FLT Analog for
Probing the HSV-1 Thymidine Kinase Gene and Cell uptake Assay

Li-Wu Chiang”(% £/ 7%), Ho-Lien Huang (:‘?r %3:!”:1), Jen-Tzung Chen (]@jﬁ—:{‘ ), Wu-Chi
Lin" (e T[) and Chung-Shan Yu® (ﬁ”%‘ )

“Department of Biomedical Engmeermg and Environmental Sciences,National Tsing-Hua
University, No. 101,Sec. 2, Guang-Fu Road, Hsinchu 300, Taiwan, R.O.C.
®Institute of Nuclear Energy Research; No. 1000, Wenhua Rd., Jiaan Village, Longtan
Township, Taoyuan 32546, Taiwan.R.O.C.

Tumor cells transfacted with herpes simplex virus thymidine kinase gene have been
intensively applied to the field of gamma ray tomography via imaging of its substrate. Here
we described the synthesis of 5-['*’I]lodoarabinosyl Uridine (['*’I]laraU) and ['"*F]FLT and
the in-virto uptake in HSV-TK transfacted cancer cells.

['**1]1araU was produced by 5-step synthesis from uridine.Prepare of the tin precursor has
been described in early reference. Labeling the
precursor with Na[123 I, [123I]IaraU was obtained in 10% radiochemical yield.

[1231]laraU was studied for their accumulation with time-course in vitro of three fibrosarcoma
cells, NG4TL4,NG4TL4-tk, NG4TL4-sr39tk.

No significant cell uptake for ['*I]TlaraU was found. Inhibition experiment using ['*’I]IaraU in
conjugation with GCV, FLT, FIAU, FaraU, and [VaraU also did not show significant
inhibition effect.

By contrast, ["*F]JFLT showed rational uptake and inhibition assay also demonstrated the
fluoro nuclide could serve as a rational probe for HSV-TK.
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Completion of a comprehensive
~ Recycling Tool

La Hage
)) 25 000 tHM treated

MELOX

2> More than 5500 MOX and 4000 ERU FAs fabricated
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