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Question 
Number 

SLRA 
Section 

SLRA 
Page 

Background / Issue 
(As applicable/needed) 

Discussion Question / Request Outcome of Discussion 

1 4.6 (Metal 
Containment 

Fatigue) 
 

Table 3.5-1 
 

Table 3.5.2-1 
 

4.6-1, 
3.5-51 

 
 

SLRA Section 4.6 includes a TLAA for 
metal containment fatigue. Table 3.5-1, 
item 3.5-1, 009 states in the discussion 
column: “Consistent with NUREG-2191 
for containment vessel, containment 
vessel nozzle and mechanical 
penetration assemblies and fuel transfer 
tube assemblies. 
 
Issue:  
1) SLRA Table 3.5.2-1 does not include 

any AMR line item for cumulative 
fatigue damage of containment 
vessel shell (metal containment) that 
corresponds to SLRA item 3.5-1, 009 
(i.e., TLAA for metal containment 

1) Provide the Table 3.5.2 
AMR item for steel 
containment vessel (metal 
containment fatigue) 
corresponding to SLRA 
Table 3.5-1, item 3.5-1, 
009. 
 

2) If determined to be in 
error, correct the part of 
the statement for SLRA 
AMR item 3.5-1, 027 that a 
fatigue analysis was not 
performed for the 
containment vessel, and 
any implication it may 

 



 
 

fatigue in SLRA Section 4.6) and 
SRP-SLR Table 3.5-1, item 009. 
 

2) SLRA Table 3.5-1, item 3.5-1, 027 
includes a contradictory statement in 
the discussion column that a fatigue 
analysis was not performed for the 
containment vessel, which appears 
to be in error. 

 
3) It is not clear what is meant by the 

term “containment vessel nozzle and 
mechanical penetration assemblies.” 

 

have on the applicable 
Table 3.5.2s (e.g., Table 
3.5.2-1). 

 
3) Clarify what is meant by 

the term “containment 
vessel nozzle and 
mechanical penetration 
assemblies.” 

 
 
 

2 App A1: 
19.3.5 (metal 
containment 

fatigue), 
App A2: 
19.3.5  
(metal 

containment 
fatigue) 

 

A1-55 
 

A2-56 

The UFSAR supplement summary 
description for the Metal Containment 
Fatigue does not state the specific code 
paragraph in accordance of which the 
fatigue waivers were performed for the 
Unit 1 and Unit 2 metal containment 
fatigue TLAA. 

State in the UFSAR summary 
descriptions the specific code 
paragraph(s) in accordance 
with which the fatigue waiver 
analysis was performed for 
Unit 1 and 2 metal 
containment fatigue TLAA. 
 

 

3 4.6 
(Penetrations 

Fatigue) 

4.6-3, 
4.6-4 

The “Penetrations Fatigue” TLAA 
description states: “In accordance with 
Section 4.5.2 of NUREG-1179, the PSL 
Unit 1 and 2 and containment 
penetrations are specified to withstand a 
lifetime total of 7000 cycles of expansion 
and compression due to maximum 
operating thermal expansion, and 200 
cycles of other movements (seismic 
motion and differential settlement).”  
 
Issue: 

a) Cite the appropriate CLB 
calculation or document of 
record for the containment 
penetrations fatigue TLAA 
for the referenced input 
cycles apparently used in 
the TLAA evaluation and 
provide that document on 
the ePortal for staff 
verification.  That is, 
identify the source of the 
stated input cycles that 

 



 
 

1) NUREG-1779 cited as above as the 
technical input information source for 
the TLAA is the NRC staff’s Safety 
Evaluation Report related to the 
license renewal of St Lucie Nuclear 
Plant and is not a CLB controlled 
document for St Lucie, and therefore 
not a valid source of design input 
information for a TLAA, as defined in 
10 CFR 50.54(a)(3).  It is not clear 
what is the source of input cycles 
stated above that was used for the 
TLAA for fatigue of containment 
penetrations. 
 

2) It is not clear if the containment 
penetrations fatigue TLAA is SLRA 
Section 4.6 applies to only 
containment piping (mechanical) 
penetrations? 

 
 

were used in TLAA for 
fatigue of all the 
containment penetrations 
and provide that document 
on ePortal. 
 

b) Clarify whether the 
containment penetrations 
fatigue TLAA in SLRA 4.6 
applies only to piping 
(mechanical) penetrations. 
If not, state the specific 
containment penetrations 
to which it applies.   

4  4.6 
(Penetrations 

Fatigue). 
3.5.2.2.1.5 

 
 

4.6-3, 
4.6-4, 
3.5-24 

SLRA 4.6 states under TLAA Evaluation 
for Penetrations Fatigue for Type I and 
Type III Penetrations, that: “The thermal 
fatigue design limits of the Type I and 
Type III containment penetration bellows 
(7000 thermal cycles) are bounded by 
the thermal fatigue design limits of their 
associated piping system.”  The stated 
TLAA disposition is in accordance with 
10 CFR 54.21(c)(1)(i) that the existing 
fatigue analysis for PSL Unit 1 and Unit 
2 containment piping penetrations have 
been determined to be remain valid for 
the SPEO. 

a) Identify the type of fatigue 
analysis (implicit, CUF, 
fatigue waiver, etc.) that 
was performed for the 
design of Type I and Type 
III penetrations, the fatigue 
parameter evaluated in the 
TLAA, and the acceptance 
criteria. Discuss how 
fatigue evaluation 
parameter acceptance 
criteria was satisfied for the 
TLAA and identify where 

 



 
 

 
SLRA Section 3.5.2.2.1.5 states, in part: 
“The original PSL containment design 
analyses include a fatigue waiver for the 
Containment Vessels and fatigue 
analyses for the mechanical 
penetrations.”  (emphasis added) 
 
SLRA Table 3.5.2-1 credits item 3.5-1, 
009 for cumulative fatigue damage 
associated with steel, stainless steel, 
nickel alloy and dissimilar metal weld 
materials for penetrations. 
 
Issue:  
 
1) It is not clear what type of fatigue 

analysis (e.g., CUF, fatigue waiver) 
was performed for the containment 
penetrations and what fatigue 
parameter (e.g., CUF, fatigue waiver 
parameters, cracking) was 
evaluated against what acceptance 
criteria.  
 

2) It is not clear what is the expected 
number of cycles of the transient 
considered in the design for 80 
years of operation to justify that the 
cycles considered in the design are 
bounding for SPEO 
 

3) The justification for the conclusion 
drawn in the cited statement that the 
fatigue analysis for the referenced 
penetrations is bounded by that of 

the analysis is 
documented.  
 

b) Provide the actual number 
of fatigue cycles (thermal 
and seismic/differential 
settlement) are expected 
for 80 years of operation 
for the Type I and Type III 
penetrations. 

 
c) Clarify if dissimilar metal 

welds exist between 
bellows and the piping 
systems. If DMWs exist, 
are they evaluated in the 
TLAAs for the 
penetrations?  If not, how 
is the aging effect of 
fatigue cracking monitored 
for DMWs. 

 
d) Explain in detail how the 

thermal fatigue design 
limits of Type I and III 
penetration bellows are 
bounded by those of the 
associated piping systems 
as claimed for the SPEO, 
in terms of material, stress 
conditions and codes of 
record. Further, how does 
thermal design limits being 
bounded by associated 
piping systems satisfy the 
TLAA acceptance criteria 



 
 

the associated piping systems is not 
clear especially considering that 
their design criteria and codes of 
record are different. The statement 
regarding being bounded also 
appears to be contradictory to the 
referenced statement above in 
SLRA section 3.5.2.2.1.5 related to 
fatigue analyses performed on 
mechanical penetrations. 
 

 

for penetrations and 
support the stated TLAA 
disposition? 

 

5 4.6 
(Penetrations 

Fatigue) 
 
 

4.6-4 States under TLAA Evaluation for 
Penetrations Fatigue, Type II, Type IV 
and Type V Penetrations, that: “[t]hese 
penetrations were conservatively 
designed for 7000 cycles of expansion 
and compression due to operating 
thermal expansion and 200 cycles of 
differential settlement and seismic 
motion.”  
 
Issue:  
 
1) It is not clear what type of fatigue 

analysis was performed for these 
penetrations and what fatigue 
parameter (e.g., CUF, fatigue waiver 
parameters, cracking) was evaluated 
against what acceptance criteria 
 

2) It is not clear what is the expected 
number of cycles of the transient 
considered in the design for 80 years 
of operation to justify the assertion 

a) Identify the type of fatigue 
analysis (e.g., implicit, 
CUF, fatigue waiver, etc.) 
that was performed for the 
design of Type II, Type IV 
and Type V penetrations, 
the fatigue parameter 
evaluated in the TLAA, 
and the acceptance 
criteria. Discuss how 
fatigue evaluation 
parameter acceptance 
criteria was satisfied for 
the TLAA and identify 
where the analysis is 
documented. 
 

b) Provide the actual number 
of fatigue cycles (thermal 
and seismic/differential 
settlement) are expected 
for 80 years of operation 
for the Type II, IV and V 
penetrations. 

 



 
 

that the cycles considered in the 
design are bounding for SPEO 

 

 
c) Clarify if dissimilar metal 

welds exist between 
bellows and the piping 
systems. 

 
e)  If DMWs exist, are they 

evaluated in the TLAAs for 
the penetrations?  If not, 
how is the aging effect of 
fatigue cracking monitored 
for DMWs. 
 

f) Are there any additional 
penetrations that were 
evaluated (e.g., Type VI 
penetrations in Unit 2 
UFSAR section 3.8.2) as a 
TLAA and need to be 
included in the SLRA? If 
so, how will it be 
addressed in the SLRA? 
 

6 App A1: 
19.3.5 

(penetrations 
fatigue), 
App A2: 
19.3.5  

(penetrations 
fatigue) 

 

A1-55 
 

A2-56 

The UFSAR supplement summary 
description for the Penetrations Fatigue 
states, in part: “The thermal fatigue 
design limits of the Type I and Type III 
containment penetration bellows (7000 
thermal cycles) are bounded by the 
thermal fatigue design limits of their 
associated piping systems as discussed 
in UFSAR Sections 4.3.1 and 4.3.2.” 
 
Issue:  
1) The staff’s review of the cited 

UFSAR Sections 4.3.1 and 4.3.2 

a) Correct the reference to 
UFSAR Sections 4.3.1 and 
4.3.2 as appropriate in the 
UFSAR summary 
description for containment 
penetrations fatigue TLAA. 
 

b) Discuss potential revisions 
to the UFSAR summary 
description based on 
questions 4 and 5 above 
that may need the 
description to include the 

 



 
 

noted that these sections are not 
related to thermal fatigue evaluation 
of piping systems or containment 
penetrations. 
 

2) The UFSAR supplement sections 
may also need to be revised based 
on Questions 4 and 5 above related 
to the type of fatigue analysis that 
was performed for containment 
penetrations in support of the 
proposed TLAA disposition. 

type of fatigue analysis 
performed, the fatigue 
parameter evaluated and 
how acceptance criteria 
were met in support of the 
stated TLAA disposition for 
containment penetrations 
fatigue. 

      
 


