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The purpose of this letter is to submit a markup for Licensing Topical Report (LTR)
NEDO-33373, Revision 5, "Dynamic, Load-Drop and Thermal-Hydraulic Analyses for
ESBWR Fuel Racks", Appendix G, Section 2.3 to elaborate on conclusions regarding
peak cladding temperature. This markup is contained in Enclosure 1 and will be
incorporated into LTR NEDO-33373-A, Revision 5.

If you have any questions or require additional information, please contact me.

Sincerely,

Ki
Richard E. Kingston
Vice President, ESBWR Licensing
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Transmittal of Markup for Licensing Topical Report
NEDO-33373, Revision 5,

"Dynamic, Load-Drop and Thermal-Hydraulic
Analyses for ESBWR Fuel Racks"

LTR Markup



NEDO-33373-A, Revision 5

2.1 Maximum Pool Inlet Temperature

In section 5.2.2.2 of this report, the maximum pool inlet temperature is calculated to be
46.3'C for the 17.3 MW case. For the 29 MW case, the maximum pool inlet temperature
is calculated to be 37.0'C.

Using 19.0 MW as an input with the same methodology used in the previous calculations,
the maximum pool inlet temperature is calculated to be 45.0'C. This is an increase of
21.6% as compared to the 29 MW case.

Considering the model sensitivity presented in section 5.2.5 of this report, a 10%
decrease in the maximum allowable pool inlet temperature corresponds with no greater
than a 6% increase in rack exit temperature. An increase in the maximum allowable pool
inlet temperature corresponds with a reduction in the calculated rack exit temperature.
As the calculated pool inlet temperature for the 19.0 MW case is an increase.over the
p .ool inlet temperature for the 29 MW case, the rack exit temperature for the 19.0 MW
case as compared with the 29 MW case will be reduced.

2.2 Rack Exit Temperature

The rack exit temperature acceptability limit is 121'C. In both the 17.3 MW and 29 MW
cases, maximum rack exit temperatures are seen in the 15xl2 racks filled with newly
discharged fuel from the core; specifically rack R-9. The maximum rack exit temperature
determined in the 29 MW case is 80.9'C.

For the 29 MW'case, the heat load in each 15x 12 rack filled with newly discharged fuel is
calculated to be 3398692.58 W. Using 19.0 MW as an input with the same methodology
used in the previous calculations, the heat load for each 15x]2 rack filled With, newly
discharged fuel is calculated to be 2814480.0 W. As this heat load is less than the heat
load from the 29 MW case, the conclusion can be made that the rack exit temperature for
the 19.0 MW case is less than that for the 29 MW case.

2.3 Maximum Cladding Temperature

Per the summary tables in Section 5.3.5 of Section 5 and Appendix H, the input values
for water temperature at rod inlet and rack flow rate used to calculate peak cladding
temperature are outputs of the ANSYS analyses. As analysis for the 19.0 MW case was
not performed, those values are not available to calculate an actual peak cladding
temperature. It is anticipated that an actual peak cladding temperature for the 19.' 0 MW
case will be less than that of the 29 MW case as the heat load per bundle and rod inlet
temperature is less. However, in order to evaluate the peak cladding temperature for the
19.0 MW case, the conservative highlighted values in the following table are considered:
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Heat Load Case 17.3 MW 29 MW

Rod (Rack) Inlet Temperature (°C) 56.38 60.39

Total Rack Flow Rate (Kg/s) 13.87 20.789

Peak Cladding Temperature (°C) 89.2 97.12

The same methodology was used to calculate the peak cladding temperatures for the 19.0
MW case as was used to calculate the values in the table. To determine a worst-case
value for the 19.0 MW case, the 29 MW case rod inlet temperature and 17.3 MW case
rack flow rate was used. This evaluation is considered worst-case as the maximum rod
inlet temperature is used in combination with the minimum flow rate to produce the
result.

Even though the rack exit temperature may be higher for the 19.0 MW case (and as was
modeled for the 29 MW case) as described in section 3.0, this effect will not adversely
influence the rack inlet temperatures since the bulk pool temperature is maintained at or
below 60'C (DCD, Tier 2, Table 9.1-8). This is supported by Figures 5-6, 5-12, 5-12a,
H5-6, and H5-12, which clearly show that the water exiting the racks has little, if any,
influence on the pool inlet water as it enters the inlet to the racks. The heated water from
the racks, being more buoyant, rises to the pool surface and the outlets. The cooler return
water enters at the pool bottom, and being the least buoyant, enters the rack inlet plenum
with limited mixing with the warmer bulk water, which again is maintained below 60'C.
These observations provide assurance that the rod inlet temperature for the 29 MW case
is bounding and the actual temperature for the 19.0 MW case is expected to fall below the
value of 60.39°C that is used to calculate the bounding peak cladding temperature.

The resulting peak cladding temperature for the 19.0 MW case was calculated to be
101.0°C. As this value is below the boiling temperature of water at the depth of the top
of the fuel racks (1 19'C), conventional boiling does not occur. Therefore, nucleate
boiling is prevented.

3.0 CONCLUSIONS

Analyses for the 17.3 MW and 29 MW cases were performed using the same
methodology and the same modeling software (ANSYS CFX 11.0). As can be seen in
the summary tables in Section 5.2.4 of Section 5 and Appendix H, the inputs are the
same, with the exceptions listed below:

1) Heat loads - 17.3 MW vs. 29 MW,

2) Parameters that were determined using the heat loads - The maximum pool inlet
temperatures (Section 5.2.2 of Section 5 and Appendix H) were calculated using the
normal and abnormal pool heat loads (see Section 2.1 above). Additionally, the heat load
per fuel assembly and per fuel storage rack (Section 5.2.3.2 of Section 5 and Appendix
H) was calculated using the normal and abnormal heat loads (see Section 2.2 above), and
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