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ENCLOSURE
Q_ugat.ion

With regard to the CLASIX code, the Staff has previously requested
elarification of the structural heat sink heat transfer models. The
following pertinent points have been derived from the responses:

A. Heat transfer is based on temperature dilference determined by
(Tpuik = Twall)e

B. Heat transfer coefficients for degraded core accident analysis are
determined from a natural convection (stagnant) correlation
applicable to sondensation heat transfer.

C. CLASIX does not explicitly model mass removal due to condensation
heat transfer,

Based on the description of the CLASIX structural heat sink model, it
appears that the CLASIX model differs dramatically from generally
accepted approaches and is not, as is claimed, consistent with standard
methods such as those used in CONTEMPT. The differences are related to
the treatment of the three items cited above. By comparison, previously
accepted approaches are characterized by the following:

A. Heat transfer is based on (Tgay - Tuall), When the surface
temperature of the heat sink is less than Tgat (1.e., Tyall less

B. Heat transfer coefficients are based on condensation only when
Twall less than Tgat.

¢, Condensed mass removal is pased on condensation heat transfer with
provisions for revaporizing a small fraction of the condensate.

A more detailed deseription of accepted practice is sontained in NUREG-
0588 and NUREG/CR-0255.

The effect of the CLASIX models would appear to be the desuperheating of
the atmosphere too rapidly thus reducing gas temperatures and possibly
altering the combustion characteristics.

Based on the above discussion, provide justification for the models
{ncorporated in CLASIX or provide the results of analyses with
acceptable models as sutlined above, The analyses should encompass
selected sensitivity studies to assure that the effects of the changes
are determ.ned for both containment integrity and equipment survivability
considerations.

Response

The following additional information is provided concerning the method by
which CLASIX models heat transfer to the pasaive heat sinks.
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than Tgat.

In CLATIX, condensate mass is not explicitly removed from the atmosphere
by condensation at the walls but is instead based upon a mechanist Lo
evaluation of the thermodynamic state of the atmosphere using the t
internal energy in the atmosphere at the end of a time step. The

iterative procedure which determines the rate of condensate masy remnv

is described fully on pages 38-U6 of reference 5 CLASIX's condensate

model does not include any provision for revaporizing an arbitrary

|

fraction of the condensate. This treatment is conservative hecause it
takes no cred
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i an atmospheric temperature decrease resulcing from a

reduction in specific energy due to condensate revaporiz

It is asserted in your question that the effect of the CLASIX passive
|

heat sink model would appear to be the desuperheating of the atmosphere
too rapidly, thus reducing gas temperatures and possibly altering %“he
combust ion characteristies. The period of greatest interest in the

amalysis of hydrogen hums is during and immediately following a bumn
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During this period, the CLASIX econdensate removal model does not
significantly affect the results since the heat sink surface temperature
in the compartments in which hydrogen burning occurs is quickly elevated
above the saturation temperature due to energy deposition from convective

Jience, the fact that CLASIX does not
explicity model condensate mass removal at the wall is irrelevant since
no condensate would form on the walls during this period.

More importantly, the prineipal cooling mechanism for the lower

sompartment atmosphere is the cooler air flow from the upper compartment

due to operation of the air return fan. The cooling effect of the air

return fan will cause the formation and subsequent deentrainment of water

droplets from the atmosphere. The thermodynamics condensation model in

CLASIX should accurately predict this phenomena.

:Ln , o)

In summary, CLASIX handles heat transfer in a manner consistent with the
physical processes occurring in the containment atmosphere. In addition, the
conservatism of the CLASIX heat transfer coefficients and the technical
support provided for the structural heat transfer models provide sufficient
assurance that the current CLASIX results are conservative without any
further analysis.
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TABLE 1

\T TRANSFER COEFFICIENTS
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