Transe f‘ﬂ@ﬂﬁ ot

A

fLJ:'jJUM Science
and Tecnnology

CONTENTS / JANUARY 2012—VOL. 61, NO. 1T

vii

15

21

28

33

41

47

52

58

Proceedings of the

FIFTEENTH INTERNATIONAL CONFERENCE
ON EMERGING NUCLEAR ENERGY SYSTEMS

San Francisco, California, May 15-19, 2011

Guest Editor: Susana Reyes

Preface: Fifteenth International Conference on Emerging Nuclear Energy
Systems / Wayne R. Meier

PLENARY

The National Ignition Facility: Status and Progress Towards Fusion Ignition /
E. . Moses

Energy Multiplier Module (EM?)—Capping the Waste Problem and Using the
Energy in U-238 / John Parmentola, John Rawls

High Power Hadron Accelerators: Applications in Support of Nuclear Energy /
Jean-Luc Biarrotte

Fusion DEMO Program of Korea: Overview and DEMO R&D Plans /
Hyuck Jong Kim, Gyunyoung Heo, Jong Kyung Kim, Hyung Chan Kim,
Myeun Kwon, Gyung-Su Lee

Conceptual Design Study and Strategy Toward Fusion Demonstration Plants /
K. Okano, K. Tobita, Y. Ogawa, R. Hiwatari

Energy Synergism: A Framework for Energy Stability / Guillermo Velarde,
Natividad Carpintero-Santamaria

FUSION

Fusion Energy with Krypton Fluoride Lasers and Direct Drive Targets /
John D. Sethian, Steve Obenschain

Design, Challenges and Key Features for the ITER Electrical Power Distribution /
J. C. Gascon, J. Hourtoule, I. Benfatto, S. Nair, J. Tao, J. Goff

Science in Fusion Technology / R. E. Nygren

Tritium Recovery from Liquid Blanket Systems for Fusion Reactor /
Satoshi Fukada, Y. Edao, K. Katekari, H. Okitsu, Y. Hatachi, M. Okada, K. Tamari



CONTENTS / JANUARY 2012—VOL. 61, NO. 1T

64

70

77

83

89

95

101

107

113

119

125

129

137

144

150

155

161

167

174

(Continued)

Technology Developments at KIT Towards a Magnetic Confinement Fusion
Power Plant / Klaus Hesch et al.

Axisymmetric Magnetic Mirror Applications—Divertor Test Stand to Fusion
Power Plant / A. W. Molvik, R. W. Moir, D. D. Ryutov, T. C. Simonen

Molecular Dynamics Simulations of Lead and Lithium in Liquid Phase /
A. Fraile, S. Cuesta-Lopez, J. M. Perlado

Fusion Applications of Large DC-Current Interruption Units / Francesco Milani,
Ivone Benfatto, Alexander Roshal, Inho Song, Jeff Thomsen

Options for a Steady-State Compact Fusion Neutron Source / M. P. Gryaznevich
et al.

A High Field Tokamak Neutron Source Facility / £ Bombarda, B. Coppi,
F. Franza, Z. S. Hartwig, G. Ramogida, M. Zucchetti

Plasma Power Station with Quasi Spherical Direct Drive Capsule for Fusion
Yield and Inverse Diode for Driver-Target Coupling / J. P VanDevender et al.

The ITER Heat Rejection Challenge / Steve Ployhar et al.

Design Features of ITER Cooling Water Systems to Minimize Environmental
Impacts / Babulal Gopalapillai et al.

The Sheared-Flow Stabilized Z-Pinch / U. Shumlak et al.

Analytical Experiments Using a Bias-Type Traveling Wave Direct Energy
Converter Simulator Installed on Gamma 10 Tandem Mirror / H. Takeno,
M. Kume, S. Harada, Y. Yasaka, K. Ichimura, Y. Nakashima

Studies on Modulation Process of Traveling Wave Direct Energy Converter for
Advanced Fusion / H. Takeno, S. Harada, Y. Yasaka

FISSION

Safety Design Approach for a Large-Scale Japan Sodium-Cooled Fast Reactor
(JSFR) / Shoji Kotake, Hidemasa Yamano, Yutaka Sagayama

Configuring EM? to Meet the Challenges of Economics, Waste Disposition and
Non-Proliferation Confronting Nuclear Energy in the U.S. / Robert Schleicher,
Christina Back

Monitoring Spent or Reprocessed Nuclear Fuel Using Fast Neutrons /
G. F. Chapline, L. F. Nakae, N. Snyderman, J. M. Verbeke, R. Wurz

Optimization of Safety Parameters and Accident Mitigation Measures for
Innovative Fast Reactor Concepts / B. Vezzoni et al.

A Heat Transfer Correlation for Flow Channels in a Prismatic Core VHTR /
Boyce W. Travis, Mohamed S. EI-Genk

Analysis of a Hypothetical Italian Fuel Cycle: Transition to Fast Reactors /
B. Vezzoni, M. Salvatores, F. Gabrielli, A. Schwenk-Ferrero, V. Romanello,
W. Maschek, G. Forasassi

Experimental Evaluation of Natural Circulation Pressure Drop in Boiling
Channel / M. Nematollahi, M. Rezaiean



CONTENTS / JANUARY 2012—VOL. 61, NO. 1T

178

186

195

200

206

216

222

227

231

237

243

250

256

262

268

275

281

(Continued)

Status, Generic Technical Issues and Prospect of Small and Medium-Sized
Reactors Development and Deployment / Maria-Konstantina Laina,
M. Hadid Subki

Quantitative Evaluation of Heat Transfer in Bubble Collapse Process in
Subcooled Flow Boiling / M. Nematollahi, M. Mazhari
FUSION-FISSION HYBRIDS AND TRANSMUTATION

The Project of Fusion-Fission Hybrid Energy Reactor in China / Maosheng Li,
Rong Liu, Xueming Shi, Weiwei Yi, Yaosong Shen, Xianjue Peng

Fusion-Fission Hybrid Using a D-D Cylindrical Inertial Electrostatic Confinement
(IEC) Driver / George H. Miley, Bradley Boyer

Axisymmetric Magnetic Mirror Fusion-Fission Hybrid / R. W. Moir,
N. N. Martovetsky, A. W. Molvik, D. D. Ryutov, T. C. Simonen

Utilization of Reactor Grade Plutonium as Energy Multiplier in the LIFE Engine /
Stimer Sahin, Hacr Mehmet Sahin, Adem Acir

Compact Tokamaks as Convenient Neutron Sources for Hybrid Reactors /
M. Zucchetti, . Bombarda, B. Coppi

A Fusion Hybrid Reactor Based on the Gasdynamic Mirror (GDM) /
Terry Kammash

Development of High-Power Laser Based Nuclear Applications / M. M. Giinther,
J. Schiitrumpf, A. Britz, K. Vogt, K. Sonnabend, M. Roth

Basics of Fusion-Fission Research Facility (FFRF) as a Fusion Neutron Source /
Leonid E. Zakharov

Fission-Suppressed Fusion, Thorium-Cycle Breeder and Nonproliferation /
R. W. Moir

Reduction of Weapon Grade Plutonium Inventories in a Thorium Burner /
Sitimer Sahin, Hacr Mehmet Sahin, Adem Acir

Fast Accelerator Driven Subcritical System for Energy Production Using Burned
Fuel / Graiciany de Paula Barros, Claubia Pereira, Maria A. F. Veloso,
Renan Cunha, Antonella L. Costa

Comparison of the Waste Transmutation Potential of Different Innovative
Dedicated Systems and Impact on the Fuel Cycle / V. Romanello et al.

Study of Tritium Production for Fusion Reactors Using High-Temperature
Gas-Cooled Reactors / H. Matsuura et al.
MODELING AND SIMULATIONS

Theoretical Modeling of Radial Standing Wave Reactor / X.-N. Chen, D. Zhang,
W. Maschek

Coarse Mesh Rebalance Acceleration of Power lteration in Adjoint Diffusion
Calculations / Huseyin Atilla Ozgener



CONTENTS / JANUARY 2012—VOL. 61, NO. 1T

287

293

298

302

308

314

322

329

338

343

349

355

361

369

375

381

385

(Continued)

Numerical Studies of Axial Fuel Shuffling / Dalin Zhang, Xue-Nong Chen,
Fabrizio Gabrielli, Andrei Rineiski, Werner Maschek

Progress in Multi-Physics Modeling of Innovative Lead-Cooled Fast Reactors /
R. Bonifetto, S. Dulla, P. Ravetto, L. Savoldi Richard, R. Zanino

Neutronic Assessment and Criticality Analysis of the In-Vessel Fuel Storage
Facilities in the CDT Project / S. Di Maria et al.

Comparisons of the Calculations Using Different Codes Implemented in MCNPX
Monte Carlo Transport Code for Accelerator Driven System Target / Basar Sarer,
Stimer Sahin, Mehtap Glinay, Yurdunaz Celik

An Assessment of Acceleration Techniques in Scattering Source lterations /
Bilge Ozgener

Photoneutron Source by High Energy Electrons on High Z Target: Comparison
Between Monte Carlo Codes and Experimental Data / Lina Quintieri et al.

Thermo-Mechanical Evaluation of High-Temperature Refractory Foams Used in
Thermal Management Systems / D. L. Youchison, J. M. Garde

Feasibility Studies and Scope Analyses for a SUPERSTAR Demonstrator
Neutronics Design / Sara Bortot, Carlo Artioli, Marco E. Ricotti

A Neutronic Evaluation of Reprocess Fuel and Depletion Study of VHTR Using
MCNPX and WIMSD5 Code / F. Cardoso, C. Pereira, M. A. F. Veloso,
C. A. M. Silva, R. Cunha, A. L. Costa

An Investigation of Dose Estimates Inside a Space Station Using Solar Protons
Spectrum / Tai T. Pham, Mohamed S. El-Genk

Neutronics and Thermal-Hydraulics Analysis of a Long Operational Life LMR for
Lunar Surface Power / Timothy M. Schriener, Mohamed S. El-Genk

Validation of Real Time Dispersion of Tritium over the Western Mediterranean
Basin in Different Assessments / P Castro, M. Velarde, J. Ardao, M. Perlado,
L. A. Sedano

GB5—A Linking Code Between MCNP5 and ORIGEN2.1 for Fuel Burnup and
Radiotoxicity Analysis—DEN/UFMG Version / Renan Cunha, Claubia Pereira,
Daniel Campolina, Maria Auxiliadora Fortini Veloso

MATERIALS

Compatibility Assessment of Advanced Stainless Steels in Sodium / S. J. Pawe/
Silicon Carbide Composite Fabrication and Mechanical and Thermal
Performance for Nuclear Reactor Applications / H. E. Khalifa, C. P. Deck,

K. C. Chen, C. A. Back

The Impact of Refractory Material Properties on the Helium Cooled

Divertor Design / Michael Rieth, Jens Reister, Bernhard Dafferner,

Siegfried Baumgaértner

Progress in Advanced Materials Under Extreme Conditions for Nuclear Fusion
Technology / Santiago Cuesta-Lopez, J. M. Perlado



CONTENTS / JANUARY 2012—VOL. 61, NO. 1T

391

397

403
407

411

417

423

431

436

441

446

452

458

463

469

475

482

(Continued)

Atomic Scale Modeling of Hydrogen and Helium in BCC lron / Erin Hayward,
Chaitanya Deo

EDUCATION, ECONOMICS, AND SUSTAINABILITY

Recent Trends in Nuclear Education and Training to Match the Needs /
Michel Giot, Maria Elena Urso, Ron Cameron

Education of Nuclear Energy Systems at Abo Akademi / Tom Lénnroth
Asset Management: Time for an Integrated Approach / Kenneth Ferguson

A General Approach to Nuclear Fission Sustainability and the Need for Specific
Solutions. A Case Study on a New Coolant / Mireia Piera, Antonio Lafuente,
Jose M. Martinez-Val

Embedding Emerging Nuclear Systems in Sustainable Development: The
Shadow of Nuclear Past and a Potential Dark Side of Nuclear Future /
Viadimir M. Novikov

Long-Term Planning for Nuclear Power’s Development in Japan for a
Zero-Carbon Electricity Generation System by 2100 / Qi Zhang,
Keiichi N. Ishihara, Benjamin McLellan, Tetsuo Tezuka

OTHER CONCEPTS AND ASSESSMENTS

Feasibility of Once Through Subcritical Cores Driven by an Accelerator
Spallation Neutron Source / Anselmo Cisneros, Nicholas Zweibaum,
Christian Di Sanzo, Jeremie Cohen, Ehud Greenspan, Per Peterson,
Bernhard Ludwigt

Impact-lonization Processes in Fusion Plasmas / Keh-Ning Huang,
Hsiao-Ling Sun, Sheng-Fang Lin, Hao-Tse Shiao

Fundamental Experiment and Analysis of Direct Energy Conversion Using
Proton-Conducting Ceramic Fuel Cells Supplied with High-Temperature Nuclear
Heat and Natural Gas / Satoshi Fukada, Shigenori Suemori

A Clean Nuclear Energy Using Hydrogen and Condensed Matter Nuclear
Science / Xing Z. Li, Zhan M. Dong, Chang L. Liang, Han Yi, Yun P. Fu

Integration of High Temperature Gas Reactors with In Situ Oil Shale Retorting /
Eric P Robertson, Michael G. McKellar, Lee O. Nelson

Small Power Cells Based on Low Energy Nuclear Reactor (LENR)—A New Type
of “Green” Nuclear Energy / George H. Miley, Xiaoling Yang, Heinrich Hora

Low Energy Nuclear Reactions: Exciting New Science and Potential Clean
Energy / David J. Nagel, Kamron C. Fazel

Effects of Superconductor Electron Screening on Fusion Reaction Rates /
Kamron Fazel, Qi Li, Kostadin Ivanov

Multistage Fusion Reaction Rates in an Adiabatically Compressed Plasma /
David W. Kraft, Robert G. Butler

Volume 61, No. 1T Indexes



