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October 3, 2019 Docket No. 52-048

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk

One White Flint North

11555 Rockville Pike

Rockville, MD 20852-2738

SUBJECT: NuScale Power, LLC Submittal of Changes to “NuScale Comprehensive Vibration
Assessment Program Measurement and Inspection Plan Technical Report,"
TR-0918-60894, Revision 1

REFERENCES: Letter from NuScale Power, LLC to Nuclear Regulatory Commission, “NuScale
Power, LLC Submittal of ‘NuScale Comprehensive Vibration Assessment Program
Measurement and Inspection Plan Technical Report,” TR-0918-60894, Revision 1,”
dated August 2, 2019 (ML19214A253)

During a September 30, 2019 public teleconference with project manager Marieliz Vera, and reviewers
Timothy Lupold, Yuken Wong and Steven Hambric (consultant) of the NRC Staff, NuScale Power, LLC
(NuScale) discussed potential updates to the "NuScale Comprehensive Vibration Assessment
Program Measurement and Inspection Plan Technical Report,” TR-0918-60894, Revision 1. As a
result of this discussion, NuScale has changed the "NuScale Comprehensive Vibration Assessment
Program Measurement and Inspection Plan Technical Report." The Enclosure to this letter provides a
mark-up of the report pages incorporating revisions to the report in redline/strikeout format. NuScale
will include these changes as part of a future revision to the "NuScale Comprehensive Vibration
Assessment Program Measurement and Inspection Plan Technical Report.”

This letter makes no regulatory commitments or revisions to any existing regulatory commitments.

If you have any questions, please feel free to contact Marty Bryan at 541-457-7172 or
mbryan@nuscalepower.com.

Sincerely,

Zackary W. Rad
Director, Regulatory Affairs
NuScale Power, LLC

Distribution: Samuel Lee, NRC, OWFN-8H12
Gregory Cranston, NRC, OWFN-8H12
Michael Dudek, NRC, OWFN-8H12
Marieliz Vera, NRC, OWFN-8H12
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6.1.5.3 Upper/Lower Riser Slip Joint

The upper and lower riser sections meet at the slip joint where the bellows is designed to
handle the thermal expansion of the riser to ensure positive force at the interface. The slip
joint is designed to be maintained in a closed condition and has a small pressure difference
with a convergent flow passage. LFl is not expected at this annular passage. This location,
however, is monitored to confirm this conclusion.

The upper riser in the area of the transition is shown in Figure 6-3. A bellows allows for
thermal expansion in the upper riser and is located just above the slip joint. The slip joint
movement could occur in either the vertical or lateral directions.

6.2 FIV Detection Methodology

Characterization of FIV mechanisms for the SG are provided during the TF-3 testing.
Validation testing is also planned for the SG inlet flow restrictor and for AR in the CNTS
steam piping. The purpose of the startup testing measurements discussed here is not
primarily for structural validation but to detect any unexpected FIV responses. In order to
do so, the sensors and acquisition platform used for startup testing needs to be
engineered to characterize expected FIV to distinguish it from unexpected. The only
expected response is turbulent driven FIV.

Acceptance criteria can be defined in two ways 1) in terms of an unexpected response
and 2) sustained vibration stress per the design life (such as an endurance limit based on
ASME fatigue curves and/or ASME OM guidance_(Reference 9.1.15)). Using the
location/magnitude of the highest peak stress intensity, the modal strains and
displacements at sensor locations can be determined relative to the peak stress intensity
on a normalized basis.

Although the measurements are not intended to be used for structural evaluation,
acceptance criteria in terms of stresses is most readily related to measured strain or
displacement amplitudes as these are directly proportional. During any unexpected
events, it is also important to characterize the motion such that likely sources can be
identified. For startup testing, this includes being able to distinguish modes of vibration
related to FIV (generally first few modes) by both frequency and predominate direction of
motion. To make this determination, test and analytical modes need to correlate with
respect to the predominant modal direction and corresponding modal frequencies.

Response amplitudes are best trended in both RMS and peak units to capture the overall
vibration energy trends and departures from expected trends (peaks) as flow increases.
Unexpected wear caused by impacting; however remote of a possibility, should also be
able to be characterized by the monitoring system. Impacting differs in characterization as
it is not readily detectable through RMS or peak amplitudes alone. Rather, impacting is
typically best characterized by the crest factor (ratio of peak to RMS), and is recommended
to be measured over a frequency range (2,000+ Hz) considerably higher than is necessary
to detect typical FIV phenomenon. Measuring to the higher range ensures that the full
peak effect of any impulses are fully characterized (e.g. not attenuated by filtering). For
components with strongly-coupled, single-mode responses, crest factors of 2 to 3 are
typically observed. For piping and other components exposed to more variable excitation,
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