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Indian Point Nuclear Generating Unit Nos. 2 and 3
License Renewal Application
Draft Request for Additional Information Set 7
Reactor Coolant Pump Flywheel and Leak Before Break TLAAs

Reactor Coolant Pump Flywheel Analysis
D-RAI 4.7.1-1

On page 4.7-1 of the license renewal application (LRA), first paragraph, the applicant stated that
the aging effect of concern is fatigue crack initiation and growth in the flywheel bore keyway
from stresses due to starting the motor. Discuss whether stress corrosion cracking should also
be considered as a degradation mechanism in the bore keyway considering the effect of the
environment, stress conditions, and material.

D-RAI 4.7.1-2

On page 4.7-1 of the LRA, second paragraph, the applicant stated that the Westinghouse report
WCAP-15666-A used 6000 start/stop cycles of a reactor coolant pump in the analysis of the
flywheel. However, as shown in Table 4.3-1 of the LRA, under the “Analyzed Number of
Cycles” column, the reactor coolant pump start/stop condition has 10,000 cycles. (a) Discuss
why 10,000 cycles of the reactor coolant pump startup/stop condition were not used in the
flywheel analysis. (b) LRA Table 4.3-1 lists various normal, test, and abnormal conditions.
Some of those conditions may affect flywheel operation and the structural integrity of the
flywheel. However, the applicant only mentioned the reactor coolant pump start/stop condition
in WCAP-15666-A. Discuss whether other normal, test and abnormal conditions in LRA Table
4.3-1 should be used in WCAP-15666-A.

D-RAI 4.7.1-3

On page 4.7-1 of the LRA, second paragraph, the applicant stated that the reactor coolant pump
flywheel is inspected every 20 years. (a) Discuss the inspection history, results, method used,
area/volume, and coverage. (b) Discuss future inspection plans including whether a volumetric
inspection will be performed at the end of 40 years or during the extended period of operation.

If not, discuss how the structural integrity of the flywheel can be ensured. (c) Discuss whether
the flywheel surface is painted. If the flywheel surface is painted, discuss the effectiveness of
the surface or visual examination if these inspection methods were used in the past or will be
used in the future.

D-RAI4.7.1-4

On page 4.7-1 of the LRA, third paragraph, the applicant stated that “As indicated in Tables 4.3-
1 and 4.3-2, the allowable number of heatup and cooldown cycles for 60 years of operation is
200 for Units 2 and 3....Because the 6000 cycles assumed in the analysis far exceeds the
expected cycles in 60 years...” It is not clear whether the applicant was comparing the 6000
cycles in the analysis to the 200 cycles of heatup/cooldown. If this was the applicant’s intention,
it should be noted that 6000 cycles are related to the pump startup/stop whereas the 200 cycles
are related to the heatup and cooldown. During each heatup cycle, there may be multiple
reactor coolant pump startups. The comparison should be between the projected/expected
cycles in 60 years vs. cycles used in the analysis for the reactor coolant pump start/stop event.



Clarify the statements in the above quotes or provide further information in support of this
conclusion.

D-RAI 4.7.1-5

Discuss why in LRA Section A.2.2, Evaluation of Time-Limited Aging Analyses, of Appendix A,
Updated Final Safety Analysis Report Supplement, there is no discussion for the reactor coolant
pump flywheel. If the TLAA is applicable for the reactor coolant pump flywheel, a discussion
should be included in Appendix A. Revise Appendices A.2 and A.3 of the LRA for Units 2 and
3, respectively, as necessary.

Leak Before Break
D-RAI 4.7.2-1

On page 4.7-2 of the LRA, first paragraph, the applicant stated that for Unit 2, leak before break
(LBB) analyses are documented in WCAP-10977, WCAP-10977, Supplement 1, and WCAP-
10931. By letter dated February 23, 1989, the NRC staff issued its safety evaluation approving
the applicant’s LBB application. In its safety evaluation, the NRC staff granted LBB for selected
Unit 2 piping systems based on the technical basis of WCAP-10977, Revision 2; WCAP-10977,
Supplement 1; and WCAP-10931, Revision 1. (a) Confirm that Revision 2 to WCAP-10977 and
Revision 1 to WCAP-10931 are the correct revisions that were used for the Unit 2 LBB
application. (b) Provide a list of piping systems in Units 2 and 3 that have been granted for LBB.

D-RAI 4.7.2-2

On page 4.7-2 of the LRA, second paragraph, the applicant stated that Unit 3 LBB analyses
have been documented in the Westinghouse report, WCAP-8228. However, other LBB
analyses prepared for Unit 3 have been reviewed by the NRC. Please confirm whether there
are other applicable LBB analyses of record for Unit 3, and provide a history and summary
description of all these analyses (including the cited WCAP-8228), including the parameters that
were evaluated and conclusions reached for each analysis.

D-RAI 4.7.2-3

On page 4.7-2 of the LRA, third paragraph, the applicant stated that the fully-aged fracture
toughness values (i.e., bounding values) to address thermal aging of cast austenitic stainless
steel (CASS) were used in the LBB analyses. (a) Provide a list of LBB piping systems that
contain CASS components and identify the components. (b) Provide the fully-aged fracture
toughness values of the CASS materials used in the LBB analyses and the normal fracture
toughness values. (b) The applicant has an Aging Management Program B.1.37, Thermal Aging
Embrittlement of Cast Austenitic Stainless Steel (CASS), to manage CASS components.
However, Section 4.7.2 of the LRA did not mention this aging management program (AMP) to
manage the LBB piping systems. Discuss whether AMP B.1.37 or some other AMP (and if so,
which AMP) will be used to monitor the CASS components in the LBB piping systems.

D-RAI 4.7.2-4



In the third paragraph on page 4.7-2 of the LRA, several analyses are briefly mentioned.
Provide a list and summary (e.g., purpose, parameters evaluated, and conclusions) of each
analysis used for thermal aging of CASS.

D-RAI 4.7.2-5

By letter dated May 19, 2000, Christopher I. Grimes of the NRC staff forwarded to Douglas J.
Walters of the Nuclear Energy Institute an evaluation of thermal aging embrittlement of CASS
components (ADAMS Accession ML003717179). In the NRC staff's evaluation, the staff
provided its positions on how to manage CASS components. Discuss whether and how the
CASS components in the LBB piping satisfy the staff positions in its evaluation dated May 19,
2000.

D-RAI 4.7.2-6

On page 4.7-2 of the LRA, third paragraph, the applicant stated that thermal aging causes an
increase in the yield strength of CASS. However, the applicant did not discuss this parameter
further with respect to the LBB analyses on page 4.7-2 of the LRA. (a) Discuss whether the
limiting yield strength was used in the LBB analyses. (b) Discuss whether the LBB analyses
approved for 40 years are applicable for 60 years in terms of yield strength used.

D-RAI 4.7.2-7

On page 4.7-2 of the LRA, fourth paragraph, the applicant discussed the fatigue crack growth
analysis of the reactor vessel inlet nozzle to safe-end without any details. (a) Discuss the
results of the fatigue crack growth analysis. (b) Discuss whether the final crack size satisfies the
acceptance criteria and discuss the acceptance criteria. (c) Discuss the postulated initial flaw
size and location for the fatigue growth calculation. (d) Discuss the material specification/
identification of the nickel-based alloy weld. (e) The applicant stated that “...The nozzle to safe-
end connection was selected because crack growth calculated at this location is representative
of the entire primary loop...” Clarify whether the nozzle to safe-end connection is the
limiting/bounding location in terms of the fatigue crack growth; if it is not, identify the
limiting/bounding location and explain why it is sufficient to evaluate the representative location.
(f) If the above information can be found in a technical report, identify the report(s) and provide a
copy of the report(s).

D-RAI 4.7.2-8

Pressurized water reactors have experienced primary water stress corrosion cracking in alloy
600/82/182 weld material. (a) Provide a list of alloy 82/182 weld material in any of the piping
systems that have been approved for LBB. In this list, include the name of the corresponding
piping system, pipe size, and weld identification number. (b) Discuss whether the alloy
600/82/182 welds have been inspected and the inspection results. (c) Discuss plans to monitor
and mitigate primary water stress corrosion cracking of alloy 600/82/182 weld material in the
LBB piping in the future.

D-RAI 4.7.2-9
On page 4.7-2 of the LRA, fourth paragraph, the applicant stated that the crack growth due to

fatigue was evaluated assuming the reactor vessel experienced the total allowable numbers of
normal, upset, and test transients. (a) Provide a list of the transient conditions and associated



number of cycles (for 40 years) used in the fatigue crack growth analysis (e.g., 200 cycles of
heatup) and the number of cycles for those transient conditions projected to 60 years. (b)
Clarify whether the fatigue crack growth calculation discussed in the fourth paragraph on page
4.7-2 is for 40 years or 60 years. (c) Clarify whether a fatigue crack growth calculation was
performed for 60 years.

D-RAI 4.7.2-10

The NRC has approved two power uprate applications (measurement uncertainty and stretch
power uprates) for Unit 2 (ADAMS Accession numbers ML031420375 and ML023290636) and
Unit 3 (ADAMS Accession numbers ML042960007 and ML050600380). Please discuss
whether the results of the 40-year LBB analyses are bounding for conditions at the end of 60
years in light of the power uprates. The discussion should include assessments of piping loads,
stresses, and safety margins as specified in Standard Review Plan 3.6.3. This question covers
all piping systems that have been approved for LBB for both units.

D-RAI 4.7.2-11

On page 4.7-2 of the LRA, fifth paragraph, the applicant concluded that “...Thus, the IP2 and
IP3 analyses will remain valid during the period of extended operation in accordance with 10
CFR 54.21(c)(1)(i)...” The applicant’s conclusion was based on the evaluation of fatigue crack
growth and thermal aging of CASS. For each LBB piping system included in the TLAA
evaluation, discuss the applicability of the 40-year LBB analyses for the period of extended
operation based on the following considerations and parameters (1) safety margins specified in
SRP 3.6.3, (2) piping loads, (3) effects of power uprates, (4) leakage calculations as part of LBB
analyses, (5) thermal stratification of certain piping systems, (6) crack stability, and (7) capability
of the reactor coolant leakage detection system which is a part of overall LBB technology.
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