Advanced High-Temperature Reactor (AHTR) Loss-of-Forced-
Circulation Accidents

Sydney J. Ball
Oak Ridge National Laboratory*
P.O. Box 2008
Oak Ridge, TN 37831-6010
Tel: (865) 574-0415
Fax: (865) 576-8380

E-mail: ballsj@ornl.gov

Charles W. Forsberg
Oak Ridge National Laboratory*
P.O. Box 2008
Oak Ridge, TN 37831-6165
Tel: (865) 574-6783
Fax: (865) 574-0382

E-mail: forsbergcw@ornl.gov

Prepared for
2" International Topical Meeting on HTR Technology
(HTR-2004), INET
Beijing, China
September 22-24, 2004

The submitted manuscript has been authored by a contractor of the U.S. Government
under contract DE-AC05-000R22725. Accordingly, the U.S. Government retains a
nonexclusive, royalty-free license to publish or reproduce the published form of this contribution,
or allow others to do so, for U.S. Government purposes.

*QOak Ridge National Laboratory, managed by UT-Battelle, LLC, for the U.S.
Department of Energy under contract DE-AC05-000R22725.



Advanced High-Temperature Reactor (AHTR) Loss-of-Forced-Circulation Accidents

Syd Ball and Charles W. Forsberg
Oak Ridge National Laboratory
P.O. Box 2008
Oak Ridge, TN 37831

ABSTRACT

The Advanced High-Temperature Reactor (AHTR), a new concept that borrows the prismatic
core design from the Gas-Turbine Modular Helium Reactor (GT-MHR) and substitutes a clean
molten salt for the helium coolant, is being evaluated as part of the U.S. Department of Energy
Generation-1VV Program. Initial studies have shown the potential for a considerably greater
thermal power output within the confines of a 600-MW(t) GT-MHR-size vessel while still
retaining “passive safety” characteristics. A 3-D thermal-hydraulic (T/H) core simulation model
developed at Oak Ridge National Laboratory (ORNL) for studying gas-cooled reactor accidents
was modified to accommodate AHTR core T/H characteristics. The limitations of the model
approximations used for a molten salt vs a gas coolant were evaluated, and preliminary results
indicate that there is a negligible effect for long-term transients. Initial studies of AHTR loss-of-
forced-circulation (LOFC) accident scenarios show that passive cooling mechanisms are
sufficient for preventing core heatups that exceed prescribed temperature limitations for fuel
failure, coolant boiling, and vessel damage for a 2400-MW(t) reactor. Included are brief
descriptions of the current version of the AHTR concept, the T/H models, the resulting predicted
behavior during LOFCs, and sensitivity studies indicating the importance of various design
features and other assumptions.



