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MEMORANDUM TO: Samuel S. Lee, Chief
Licensing Branch 1
Division of Licensing, Siting,
and Environmental Analysis
Office of New Reactors

FROM: Rani L. Franovich, Senior Project Manager /RA/
Licensing Branch 1
Division of Licensing, Siting,
and Environmental Analysis
Office of New Reactors

SUBJECT: SUMMARY OF THE OCTOBER 30, 2018, AND NOVEMBER 14,
2018, PUBLIC TELECONFERENCES WITH NUSCALE POWER,
LLC, TO DISCUSS VARIOUS TOPICS RELATED TO CHAPTER
15, “TRANSIENT AND ACCIDENT ANALYSES,” OF THE
NUSCALE DESIGN CERTIFICATION APPLICATION (DOCKET
NO. 52-048) AND TOPICAL REPORT, “ROD EJECTION
ACCIDENT METHODOLOGY” (DOCKET PROJ0769)

On October 30, 2018, and November 14, 2018, representatives of the U.S. Nuclear Regulatory
Commission (NRC) and NuScale Power, LLC (NuScale), held two public teleconference
meetings. The purpose of these meetings was to discuss NuScale’s responses to the NRC
staff's Request for Additional Information (RAI) 9450, RAI 9407, RAI 9478, RAI 9470, RAI 9479,
RAI 9516, RAI 9522, RAI 9523 and RAI 8930 related to Chapter 15. The staff also discussed
RAI 9306 related to Topical Report, “Rod Ejection Accident Methodology.”

A complete copy of NuScale’s Design Certification Application is available on the NRC public
Webpage at https://www.nrc.gov/reactors/new-reactors/design-cert/nuscale/documents.html.

Enclosure 1, “Summary of the October 30, 2018, and November 14, 2018, Teleconference
between the NRC Staff and NuScale,” provides a summary of the topics discussed during the
teleconferences.

CONTACT: Rani L. Franovich, NRO/DLSE
301-415-7334
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The Meeting Agendas and List of Attendees are provided in Enclosures 2 and 3, respectively.
The meeting notices are available in the NRC’s Agencywide Documents Access and
Management System, under accession numbers ML18288A034 and ML18296A109.
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U.S. NUCLEAR REGULATORY COMMISSION

SUMMARY OF OCTOBER 30, 2018, AND NOVEMBER 14, 2018

PUBLIC TELECONFERENCES WITH NUSCALE POWER, LLC

Chapter 15, “Accident and Transient Analyses”

NuScale Power, LLC’s (NuScale) response to the following Requests for Additional Information
(RAIs):

RAI 9450, Question 15.02.07-1

During the October 30, 2018, public teleconference, the NRC staff requested NuScale to clarify
if the “additional sensitivity cases” referenced in the RAI response were new cases, or if they
had been run before Revision 0 of the Final Safety Analysis Report (FSAR). In addition, the
NRC staff sought to better understand why the results of reactor coolant system (RCS) and
steam generator (SG) peak pressure in the FSAR had changed and which version of the
NRELAPS5 code was used to support the RAI response.

NuScale responded that the sensitivity cases were run after FSAR Revision 0. All FSAR
analyses and the RAI response were formulated based on NRELAPS5 Version 1.3. The bias
directions were originally determined by engineering judgment and lessons learned from other
heatup events. The new sensitivity cases revealed a more limiting combination of initial
conditions for peak SG pressure, but the initial conditions for peak RCS pressure didn’t change.

The changes that resulted in the peak RCS pressure increases were: (1) how the calculated
peak pressure is captured and (2) the impact of SG heat transfer. NuScale explained that for
FSAR Revision 0, the pressure results were analyzed with a frequency of one second; for the
RAI response, control variables are implemented in NRELAPS that capture pressure across
every time step for better resolution. NRELAP5 Version 1.4 has this resolution capability built
in, so it would be applied to all updated FSAR calculations. NuScale further explained that SG
heat transfer biasing had a small impact with results that did not clearly reveal what bias
direction is more limiting. Therefore, NuScale applied an additional bias of 3 psi to bound the
influence of SG heat transfer.

For the peak RCS pressure case, NuScale had inadvertently reported the wrong bias direction
for initial RCS average temperature in FSAR Revision 0 and confirmed that the high bias was
applied in Revision 0 and Revision 1. For the peak SG pressure case, the initial conditions
listed in FSAR Revision 0 were not the most limiting. The FSAR will be updated to include the
appropriate limiting initial conditions.

The response and explanations from NuScale resolved the staff's questions, and the staff
expressed interest in auditing the related calculation note.

RAI 9407
During the October 30, 2018, public teleconference, the staff discussed NuScale’s response to

RAI 9407. In its RAI response, NuScale proposed removing the minimum critical heat flux ratio
(MCHFR) timing from the event sequence tables in FSAR Section 15.2. In evaluating the

Enclosure 1
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adequacy of this proposal, the staff reviewed other information in FSAR Section 15.2 (e.g.,
figures and descriptions) to determine if the MCHFR timing information would still be readily
available for the staff’'s evaluation in support of the staff’s safety findings. For example, the staff
reviewed Figure 15.2-34, the MCHFR plot for the loss-of-feedwater event. The staff noticed that
in Revision 0 of the FSAR, the initial trend of MCHFR in Figure 15.2-34 is decreasing until the
reactor trip. In Revision 1 of the FSAR, the initial trend of MCHFR is constant or slightly
increasing until the reactor trip.

The staff acknowledged that FSAR Revision 0, was analyzed with the NSP2 critical heat flux
(CHF) correlation and that FSAR Revision 1, was analyzed with the NSP4 CHF correlation.
However, the staff questioned why the NSP4 correlation showed an increasing trend when the
NSP2 correlation showed a decreasing trend in this event with all other things being equal. The
staff would have expected trends of both correlations to be the same and decreasing because
of the inverse relationship between pressure and critical heat flux ratio (CHFR).

During the public teleconference, NuScale responded that MCHFR is not a significant
parameter for heatup events. For this event in particular, MCHFR starts at its minimum value.
The observed trends are artifacts of the inputs. The difference between FSAR Revision 0, and
FSAR Revision 1, is the use of the NSP4 CHF correlation rather than NSP2. The transient
calculations and predictions are identical. The difference is that NSP4 predicts better local
conditions for CHF than NSP2 does for the same set of transient conditions. This causes timing
and values to shift upward. The flat trend is a byproduct of slightly improved local conditions.
Specifically regarding the flat/increasing trend in MCHFR during the heatup event, NuScale
explained that there is a slight decrease in power caused by Doppler feedback in addition to
changes in RCS flow. These factors compete with the rising RCS pressure and the transient is
relatively slow.

The staff determined it would audit heatup event calculations and examine the behavior of
certain parameters that can affect CHFR in detail.

RAI 9478, Question 15.01.05-2

During the October 30, 2018, public teleconference, the staff questioned statements in the RAI
response regarding the use of nominal conditions for the radiological consequence steam line
break case, which appeared to be inconsistent with statements in the Non-LOCA Topical Report
(TR), TR-0516-49416-P.

For example, the RAI response and FSAR state that for the limiting radiological release case,
NuScale uses nominal initial conditions. However, Table 7-24 on the Non-LOCA TR states that
the initial SG pressure is biased to the high condition, and Section 7.2.4.3 of the Non-LOCA TR
states: “the biases and conservatisms indicated in Table 7-24 are considered in identifying a
bounding transient simulation for MCHFR and mass release.” Therefore, the bias directions in
the FSAR appeared to be inconsistent with those in the Non-LOCA TR, and the staff was
unable to validate the statement in the RAI response that “the steam line break radiological
analysis was performed in accordance with the methodology described in Reference 1.”

In another example, the FSAR states the limiting radiological case is a 7.5 percent split break.
The Non-LOCA TR does not show that a 7.5 percent split break was considered in the break

spectrum analysis. Furthermore, the Non-LOCA TR shows that a 2 percent split break higher
mass release than the 10 percent and 5 percent cases, implying that a 2 percent split is more
limiting for radiological release than a 7.5 percent split.



The staff requested NuScale to explain how the FSAR calculation in Section 15.1.5 followed the
methodology in the TR, as indicated in the RAI response.

NuScale explained that the FSAR calculation investigated several bias conditions for the
maximum mass release scenario. The limiting case involved the competing factors of detecting
the event and maximizing the release. Each of the biased cases resulted in earlier detection of
the condition, so the nominal case is limiting for mass release. The high initial SG pressure bias
in Non-LOCA TR Table 7-24 was intended more for high-energy line break analyses
(pressure/temperature response in containment/reactor building), so Table 7-24 did not clearly
reflect what was biased for which case. In terms of break sizes, the two cases presented in the
FSAR are a 7.5 percent break, which delayed reactor trip and containment isolation most; and a
5 percent break, which is the maximum undetectable break. The Non-LOCA TR presented
representative case results and did not include the actual limiting cases. The limiting cases
were identified as such during FSAR analyses.

NuScale agreed to supplement its response to RAI 9478 with a markup of the Non-LOCA TR
that would clarify initial conditions for each case. The staff examined Non-LOCA TR Section
7.2.4 to ensure that the section was clear about variation of break size and determined that no
additional updates were needed to the Non-LOCA TR with respect to this issue.

Miscellaneous Chapter 15 Items:

During the October 30, 2018, public teleconference the staff asked several questions about
apparent discrepancies between information it reviewed during the Chapter 15 audit and
statements in the sub-channel analysis methodology TR-0915-17564-P, Revision 1.

1. The NRC staff noted that for the uncontrolled control rod assembly (CRA) withdrawal
from subcritical or low power event (FSAR Section 15.4.1), the FSAR analysis assumes
the axial power shape corresponds to the limiting 25 percent power shape from the
general axial power shape analysis. In addition, the response to RAI 9507, Question
15.04.01-6, noted that the 25 percent power shape is more limiting than lower-power
shapes because it has higher-magnitude peaking in more thermal-hydraulically limiting
locations. However, the staff observed that this seemed inconsistent with TR-0915-
17564-P, Revision 1, which states that the axial power distribution used for this event is
the CHF-limiting shape for hot zero power (HZP) because of its limiting axial power
shape. NuScale responded that the wording in the response to RAI 9507 is not
completely accurate, and the wording in TR-0915-17564-P is correct. While there is
higher-magnitude peaking at HZP, thermal-hydraulic conditions are more limiting at 25
percent power. The thermal-hydraulic conditions have a greater effect than the peaking
magnitude at HZP. Furthermore, it would be inconsistent and overly conservative to use
the HZP axial power shape with the thermal-hydraulic conditions associated with a 25
percent power level. NuScale stated it would submit a supplemental response to RAI
9507 to revise the wording and include additional explanation similar to what was
discussed during the public teleconference.

2. The NRC staff noted that TR-0915-17564-P, Revision 1, shows that the conservative
bias direction for system flow is biased low and asked NuScale to explain the results of
the steady-state power-flow cases in the steady-state sub-channel analysis. NuScale’s
explanation contained proprietary information that is not documented in the meeting
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summary; however, the explanation clarified and confirmed the bias direction for RCS
flow as documented in TR-0915-17564-P, Revision 1.

3. The NRC staff noted that TR-0915-17564-P, Revision 1, states that axial peaking is the
single most important input, with a top-peaked shape being most limiting. However,
several FSAR Chapter 15 analyses use the limiting middle-peaked axial power shape
from the general axial power shape analysis. The staff presumed this was because the
overall magnitude of peaking is higher for a middle-peaked shape than a top-peaked
shape, and also because it appears that a top-peaked shape for 100 percent power was
not presented. This is also suggested by the statement in TR-0915-17564-P, Revision
1, “...with a top-peaked axial power shape being more limiting with respect to CHF than
a bottom or mid-peaked shape for the same magnitude of peaking.” NuScale discussed
the use of the middle-peaked shape compared to the top-peaked shape and the trade-
off between overall higher peaking for the middle-peaked shape and peaking in a more
limiting location for the top-peaked shape. For the same magnitude of peaking, it is
more limiting if it occurs higher in the core. NuScale also clarified that their definition of
middle-peaked vs. top-peaked is a matter of how they binned the power shapes. In
reality, the 100 percent middle-peaked shape is actually top-peaked since the power
peak occurs above the core midpoint. Finally, NuScale confirmed that they are using the
worst-case axial power shape for each subchannel analysis regardless of how the shape
is defined

Long-term Cooling RAI Closure Plan

NuScale presented its plan to close NRC staff RAI Nos. 9470, 9479, 9516, 9522, 9523 and
8930, all of which pertain to long-term cooling of the reactor core. The staff requested NuScale
to discuss, in detail, its response to RAI 8930 regarding the redistribution/plate-out of boric acid
and implications for return to crititicality in the event of localized boron dilution. In its response,
NuScale described the methodology it applied to analyze boron redistribution. The NRC staff
questioned the extent to which NuScale had considered the potential for boron plate-out during
the long-term cooling phase following emergency core cooling system actuation. The NRC staff
agreed to provide NuScale with a list of references describing this phenomena for NuScale’s
consideration.

Topical Report “Rod Ejection Accident Methodology”

The NRC staff requested NuScale to clarify and elaborate on its responses to numerous
qguestions associated with RAI No. 9306.

Question 15.04.08-1

The NRC staff reiterated its concern that the S3K verification and validation was not provided on
the docket or referenced from a separated docketed application. In Part (a) of the RAI, the staff
requested NuScale to provide a plot of the comparison between the S3K model results and the
SPERT-IIl benchmark results. However, the response simply referred to the same reference
and did not augment the information requested on the docket. NuScale responded that it
referenced conference proceedings that are publicly available. The staff explained that it sought
verification and validation information to be put on the docket and reiterated that it relies upon
this additional information to make a finding regarding the code’s validation and verification.
NuScale agreed to provide the requested information in a supplemental response.



Question 15.04.08-4

The NRC staff requested more information about what is covered in Reference 8.2.25 and
whether NuScale had submitted any information regarding this reference on the docket.
NuScale responded that that it could make the information available to the staff for audit. The
staff indicated it would consider this option. NuScale also described the use of conservative
thermal-hydraulic conditions in its VIPRE runs based on the conservative NRELAPS5 runs. In
addition, NuScale confirmed the NRC staff’'s understanding of the response to Part (c) of the
question. Specifically, the staff observed that Table 1 of the response indicates that reactivity
coefficients are used, but the text indicates that reactivity coefficients are removed. NuScale
confirmed that the point kinetics were removed for the MCHFR case but not the overpressure
cases, which is why the reactivity coefficients appear in the table for the overpower cases.

Question 15.04.08-5

The NRC staff questioned the reference in NuScale’s response to Figure 6-6, which is an end-
of-cycle (EOC) 50 percent power case. Looking at Table 6-3, it appeared to the NRC staff that
70 percent power at EOC case is the limiting case in terms of delta enthalpy rise and MCHFR.
In its response, NuScale described that the reactor trip has a neglibable effect limiting cases
and therefore the excore response does not impact the results. The NRC staff asked if there
were any cases in which a trip such as high flux rate, high flux, or other trip terminates the
transient near a limiting figure of merit. NuScale agreed to provide additional information in a
supplemental response to this question.

Question 15.04.08-6

The staff requested NuScale to clarify the function of the KIN.MUL card in S3K and explain why
no iteration is necessary for the fuel temperature coefficient or how Beff is adjusted.
Additionally, the staff asked if S3K simply uses input values for the six precursors. NuScale
responded that it would supplement the RAI response with the requested information.

Question 15.04.08-15

For part (b) of NuScale’s response to this question, the NRC staff questioned why the rod
ejection methodology does not include initial condition Fan uncertainties like the steady state Fan
analyses considering the reload analysis is done before any measured Fan values are obtained.
The NRC staff questioned why the assumed uncertainty accounting for the difference between
measured and predicted Fan and Fq would not be added to the post ejection Fq and Fax values.
NuScale responded that it would consider its answers to these questions and may submit them
in a supplemental response to the RAI.

Question 15.04.08-16

The NRC staff noted that NuScale’s response answered the question about initial temperature
using COPERNIC, but it did not answer the part about “conservative conditions such as
exposure and power peaking.” The staff specifically asked if S3K models the fuel pellet rim and
what AT is used from S3K (e.g. centerline or average). NuScale responded that it would
supplement the RAI response with the requested information.



U.S. NUCLEAR REGULATORY COMMISSION

SUMMARY OF OCTOBER 30, 2018, AND NOVEMBER 14, 2018

PUBLIC TELECONFERENCE WITH NUSCALE POWER, LLC

MEETING AGENDA

Tuesday, October 30, 2018

Time Topic Speaker
1:00 p.m. — 3:30 p.m. [ NuScale Response to eRAIs 9450, 9407 and 9478 NRC/NuScale
3:30 p.m. Adjourn All

Wednesday, November 14, 2018

Time Topic Speaker
) o Long-term cooling RAI Closure Plan
12:00 p.m. = 2:30pM |\ Scale Responses to eRAls 8470, 9479, 9516, NRC/NuScale
9522, 9523
] ] Boron Dilution
2:30 p.m. - 3:30 p.m. NuScale Response to eRAls 8930 NRC/NuScale
, 4. Rod Ejection Accident Methodology
3:30 p.m. — 4:00 p.m. NuScale Response to eRAls 9306 NRC/NuScale
4:00 p.m. Adjourn All
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U.S. NUCLEAR REGULATORY COMMISSION

SUMMARY OF OCTOBER 30, 2018, AND NOVEMBER 14, 2018

PUBLIC TELECONFERENCE WITH NUSCALE POWER, LLC

LIST OF ATTENDEES
NuScale October 30, 2018 November 14, 2018
A. Brigantic G. Becker
B. Bristol S. Bristol
A. Callaway A. Childs
J. Fields J. Curry
P. Infanger B. Galyean
M. Presson P. Infanger
K. Rooks E. Mullin
S. Weber
NRC Staff October 30, 2018 November 14, 2018
R. Franovich R. Franovich
A. Siwy R. Karas
M. Thomas S. Lu
J. Schmidt
M. Smith (NRC contractor)
C. Thurston
L. Ward (NRC contractor)
C. Van Wert
Public October 30, 2018 November 14, 2018
S. Fields S. Fields
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