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Sent: Wednesday, February 24, 2010 9:30 AM

To: DUNCAN Leslie E (AREVA NP INC)

Cc: Lu, Shanlai; Forsaty, Fred; Donoghue, Joseph; Carneal, Jason; Colaccino, Joseph; BRYAN
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Subject: Draft Sixth Request for Additional Information Regard ANP-10285P
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Les,

Attached please find a draft of the six round of RAIs for the ANP-10285P, “U. S. EPR FUEL ASSEMBLY
MECHANICAL Topical Report" . We will have our technical Staff available to discuss them with you as
soon as you are ready. Please call me with a proposed date and time for the telecon.

Thanks,
Getachew Tesfaye

Sr. Project Manager
NRO/DNRL/NARP
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DRAFT

6™ REQUEST FOR ADDITIONAL INFORMATION (RAI)

ANP-10285P, “U. S. EPR FUEL ASSEMBLY MECHANICAL

DESIGN TOPICAL REPORT”

DOCKET NO. 52-020

RAI-53

The peak impact force for the EPR is reported as 3664 Ibs. This is the basis for
the assertion that the grid spacers will remain elastic, which, in turn, is the basis
for the determination that control rod insertability will be maintained. However,
this value of 3664 Ibs is not the SRSS combination of two horizontal directions, it
is just the maximum of the two impact forces. The SRSS combination of loads is
used to represent the unlikely possibility that the peak loads from both horizontal
directions occur simultaneously. Report the peak impact forces from the two
horizontal directions and their SRSS combination. If the SRSS combination
exceeds P(crit), justify the assertion in ANP-10285P Section 5.3.4.1 that the grid
spacers remain elastic.

RAI-54

Table 5-17 of the topical report lists stress and safety margins for the fuel
assembly components. The loads that produced these values were generated
via combined SSE and LOCA loads in CASAC. Provide peak deflection
information for all fuel assemblies in each of the CASAC analyses that figure into
the results of Table 5-17. (It is assumed that there are four distinct CASAC
analyses, corresponding to SSE(x), SSE(z), LOCA(x), LOCA(z), where x and z
denote the two horizontal directions. In this and following RAls, these four
analyses are considered the baseline set.) Compare this calculated deflection
data to the range of experimental data used to generate the CASAC models,
particularly the mode frequency data. If calculated results fall outside the
experimental range, explain why this is acceptable.

RAI-55

The experimental data shows that fuel assembly modal frequencies vary
considerably with amplitude, but the CASAC model is tuned to a single
frequency. Justify the assumption of a constant frequency. Evaluate the
baseline set of CASAC runs at maximum and minimum frequencies. For
example, the maximum frequency calculation would assume 3.35 Hz first mode
frequency and 11.65 Hz third mode frequency, based on the experimental data
available at the audit. The minimum frequency case is 2.44Hz & 9Hz. The
purpose of these two cases is to illustrate the importance of the frequency range.

RAI-56

ENCLOSURE



The damping and stiffness parameters used in CASAC impact models were set
to the maximum stiffness and minimum damping values witnessed in the
experiments to ensure conservatism. Demonstrate with a set of sensitivity
analyses that this assumption of conservatism is correct. For each impact
stiffness (internal and external) and each damping parameter in the model (global
damping, internal impact damping, external impact damping) report a minimum,
maximum, and average value based on the experimental data. Using all other
inputs from the baseline models, perform CASAC analyses with modified
damping (D) and stiffness (S) pairs as described in Table 1.

Table 1: Damping and Stiffness Sensitivity
Max D, MaxS | MaxD, AvgS | Max D, Min S
AvgD,MaxS | AvgD, Avg S Avg D, Min S
Min D, Max S Min D, Avg S Min D, Min S

RAI-57

The data used to define the mode frequencies of the EPR CASAC model came
from a fuel assembly that was not identical to the EPR design. The locations of
the grid spacers are different by up to 10mm. Demonstrate that this difference is
insignificant to the dynamic calculations.

RAI-58

Perform the input sensitivity study as described in SRP section 4.2, Appendix
A.ll.3 on the baseline CASAC models. This study considers the reaction to a
10% increase in input amplitude and input frequency (in separate analyses).
Report the changes in peak impact force and peak fuel assembly deflection to
demonstrate that they remain below a 15% increase..

RAI-59

Provide the full upper and lower core plate loading histories used by CASAC as
comma-delimited text files. Supply only the load histories associated with the
baseline cases, the ones that contribute to the results of Table 5-17 of the topical
report.

RAI-60

The following questions relate to demonstrating conservatism in the EPR LHGR
limit for cladding strain and the strain capability of M5 irradiated cladding relative
to the 1% total (elastic plus plastic) uniform strain limit, respectively.

1. The following is a follow-up request to the response to RAI-44. Provide
test data that demonstrates fuel failure or non-failure as a function of
strain and LHGR for time durations typical of an AOO event. Provide
post-irradiation micrographs of the cladding post ramp along with
measured strains and the local LHGR at each axial location the strains
were measured and discuss how this data demonstrates adequate
conservatism in the proposed EPR LHGR limit.

ENCLOSURE



2. Verify whether the uniform strain values in the response to RAI-40 (Table
40-1) and RAI-51 (Table 51-1) includes both elastic strain as well as
plastic strain. If so provide the elastic and plastic components of the total
uniform strain. If not provide the elastic component of strain. These RAIs
stated that these were tensile tests, provide a drawing or photograph that
illustrates the geometry of the tensile test specimen. Provide those power
ramp tests (e.g. SCIP, RIA and other tests) with fuel rods using M5™
cladding where cladding strain was measured to demonstrate the strain
capability during a power ramp. Discuss how this test data demonstrates
that there is adequate conservatism in the 1% strain limit to cover any

possible COPERNIC underprediction in cladding strain of 0.2%.
RAI-61

The following question is related to clarification of Table RAI-52-2.
Examination of Table 52-2 appears to demonstrate that the UCBW event at
power is limited by DNBR rather than strain limited. Confirm that this observation
is correct. If this observation is not correct, provide a further discussion on why
this event is not DNBR limited.

RAI-62

The current 95/95 upper bound curve is based on low and high burnup data, this
is not acceptable because the gap closure is only an issue at end-of-life (high
burnup) and not at low burnup. Propose a 95/95 upper bound curve for M5™
guide tube growth that is based only on high burnup M5™ growth data (> 40

GWd/MTU) for application to determine the gap size at EOL for EPR.
RAI-63

Propose a hydride limit for M5™ and provide a justification for this limit per
Section 11.1.A.lIV of SRP 4.2.

ENCLOSURE
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