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Response to a Request for Additional Information Regarding BAW-1 0252(P),
Revision 0, "Analysis of Containment Response to Postulated Pipe Ruptures
Using GOTHIC"

Ref. 1: Letter, James F. Mallay (Framatome ANP) to Document Control Desk (NRC),
"Request for Approval of BAW-10252(P), Revision 0, 'Analysis of Containment
Response to Postulated Pipe Ruptures Using GOTHIC'," NRC:04:035, July 13,
2004.

Framatome ANP requested the NRC's review and approval of topical report BAW-
10252(P), Revision 0, "Analysis of Containment Response to Postulated Pipe Ruptures
Using GOTHIC" in Reference 1. A request for additional information was provided by
the NRC in an e-mail on February 8, 2005. The questions and proprietary version of the
responses to this request are provided in Attachment A to this letter. Attachment B is
the non-proprietary version.

Framatome ANP considers some of the material contained in Attachment A to be
proprietary. The affidavit submitted with the original topical report satisfies the
requirements of 10 CFR 2.390(b) to support withholding of the information from public
disclosure.

Sincerely,

e S. HoIm, Director
Regulatory Affairs

Attachment

cc: M. C. Honcharik
Project 728
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Attachment B

Response to Reauest for Additional Information
BAW-10252(P) Revision 0

"Analysis of Containment Response to Postulated Pipe Ruptures
Using GOTHIC"

Question (1):

A fog or mist has been observed in the vapor-airboundary layerbetween a cool surface
and a heated bulk air-steam mixture. This mist can contribute to an increase in the
sensible heat transfer through the vapor-air boundary layer and, in the GOTHIC 7.0
model, the diffusion of the mist into the bulk atmosphere can result in a decrease in the
containment pressure due to evaporation of the mist.

Although the formation of mist has been observed, for example Mon and Hyikata4, its
effect on containment pressure and temperature has not been measured. The staff is not
aware of any known direct measurement of the formation rate of the mist orof its impact
on the heat transfer rate to the surface. In addition, the staff is not aware of any data
demonstrating the effect of mist in the vapor-air boundary layer on bulk atmosphere
pressure. The GOTHIC 7.0 qualification report 5, Section 5.10, discusses verification of
the model in terms of comparison with experimental data. However, others codes have
compared well with these same data without including this effect. In particular, the NRC
CONTAIN 2.06 code compares well with these data. Thus, while mist or fog in the vapor-
air boundary layer has been observed under certain circumstances, the qualification of
its effect is considered uncertain and not verified to the extent required for a
phenomenon with a significant effect on licensing calculations. The staff therefore
believes that the mist formation model should not be used for licensing calculations.
(See for example, ADAMS accession document ML032681050, September29, 2003
letter "Kewaunee Nuclear Power Plant- Issuance of Amendment (TAC No. MB6408)"
to T. Coutu, Kewaunee Nuclear Power Plant, Nuclear Management Company, LLC, from
A.C. McMurtray, NRC)

In Section 4.5, "Fog and Mist Models" of BA W-10252, FANP proposed to use this
model, in part based on sample calculations presented with the mist model active.

4 Yasuo Mon and Kunjo Hijikata, "Free Convective Condensation Heat transfer with Noncodensable Gas
on a Vertical Surface", Int. J. Heat and Mass Transfer Vol 16 pp 2229-2240
5 GOTHIC Containment Analysis Package Qualification Report Version 7.0 NAI 8907-09 Revision 6 July
2001
6 Murata, KK., et aL, "Code manual for CONTAIN 2.0: A Computer code for Nuclear Reactor
Containment Analysis", US NRC NUREGICR-6533.
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For the staff to reconsider the use of the mist model for licensing calculations, FANP
needs to provide additional information demonstrating that the rate of the formation of
the mist and its impact on the bulk containment atmosphere are known and can be
quantified. Absent additional information, the staff's previous conclusion that the mist
formation model should not be used for licensing calculations will be applied to BAW-
10252.

Response to Question (1):

FANP's use of the mist model was based on the code vendors qualification of the model
documented in the GOTHIC 7.0 qualification report2. In addition, FANP has performed
an evaluation for both LOCA and steam line breaks with and without mist. The results
indicate that the use of the mist model has a negligible impact on peak pressure and
temperature. FANP does not have any additional information (beyond the code vendors
qualification) to support use of the Mist or Fog model in GOTHIC. Therefore, FANP will
not apply this model in licensing calculations.

Question (2):

The benchmark case for the steam line break comparison to the CONTEMPT code uses
the approved Uchida model for heat transfer and the approved 8% revaporization. FANP
is requesting use of the mist diffusion layer model (MDLM), with NRC limitations, as an
alternative to the Uchida model for steam line breaks.

Does FANP plan to use both the MDLM model and the 8% revaporization at the same
time? If so, FANP needs tojustify the complete independence of the phenomena in the
MDLM model and the revaporization fraction used to account for the difference observed
in an eady containment test facility and the ability of containment codes to predict the
experimental results.

Response to Question 2:

For steam line breaks, FANP plans to use either the MDLM model with NRC limitations
or Uchida with 8 % revaporization. FANP does not plan on using the MDLM model and
the 8% revaporization at the same time.

Question 3:

In Appendix A, under item 4.2.3.2.6 Atmospheric-Sump Interface' FANP's discussion is
unclear in three places. (a) The units of the term (wettedpenfmeter*4V/Dt) does not
appear to represent an area, please clarify. (b) What was the interface area used in
reference case for comparison to the 0 ft2 case, and how was it determined? (c) The
vaporarea interface case is stated to be based on the MSLB case, and then FANP
concludes that the interface area will also have no effect on the MSLB case as well,
please clarify.
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Response to Question 3:

(a) The text of item 4.2.3.2.6 is clarified to read as follows (additions in bold type).

(b) Using the DEFAULT option results in a heat transfer area from the liquid to the
interface equal to the cross sectional area of the volume, Vvolume height, which is
13,273.38 ft2 for the sample model. The heat transfer area from the vapor to the
interface is the wettable portion of the inferred total thermal conductor surface area,
4V/Dh, which is 371,916 f for the sample model. The wettable portion of the total
thermal conductor surface area varies with time and thermal conductor surface
temperatures. The surface of a heat conductor is considered wettable if the surface
temperature is less than the saturation temperature at the total containment volume
pressure. The value of Dh used in the GOTHIC model is selected so that the inferred
thermal conductor surface area matched the summation of the actual heat sink exposed
surface areas.

(c) The reference to "liquid breaks" was intended to be interpreted as LOCA breaks.
See clarified wording in response to 3(a) above.


