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COBRA-TF DEVELOPMENT

COBRA-TF is a two-fluid, three-field thermal hydraulic model being
developed for best estimate safety analysis of light water reactors. In

particular it is being developed for hot bundle analysis and analysis of
Upper Head Injection System equipped PWR's.

In COBRA-TF, entrained liquid is treated as a separate field, allowing
it to have a velocity different than the continuous liquid field. This is

an essential feature if one is to compute reflood hydrodynamics correctly.
A model for the reflood entrainment rate is under development and has been
used to perform some reflood simulations of FLECHT data.

Although COBRA-TF began as a subchannel code, the momentum equations

have been extended to model full three-dimensional flow. The code has been
generalized to allow the nodalization of the entire reactor vessel and its

internals. Nodalization of any complexity may be used to form anything
from a simple one-dimensional representation to complex three-dimensional
vessel models. In addition, COBRA-TF has been implemented into TRAC-PIA

as the vessel module by the Pacific Northwest Laboratories. The resulting
code, referred to as COBRA / TRAC has the capability to model the entire
primary system using COBRA-TF to model vessels and TRAC-PIA to model one-

dimensional components.

COBRA / TRAC is currently being used to simulate semiscale and FLECHT

experiments and to perform pretest calculations for the JAERI SCTF blocked
reflood experiments. Future work plans call for the use of COBRA / TRAC in

simulating semiscale UHI experiments and performing full scale UHI LOCA
calculations as well as continuing present efforts on JAERI and FLECHT.
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