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NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

Mr. Mana Nazar 
President and Chief Nuclear Officer 
Nuclear Division 
Florida Power & Light Company 
P.O. Box 14000 
Juno Beach, Florida 33408-0420 

October 9, 2014 

SUBJECT: TURKEY POINT NUCLEAR GENERATING UNIT NO. 3- SAFETY 
EVALUATION FOR RELIEF REQUEST NO. 1 FOR FIFTH 10-YEAR 
INSERVICE INSPECTION INTERVAL- REPAIR OF PRESSURIZER 
STAINLESS STEEL HEATER SLEEVE WITHOUT FLAW REMOVAL 
(TAC NO. MF3834) 

Dear Mr. Nazar: 

By letter dated April4, 2014, as supplemented by letters dated April 9, and April14, 2014, 
Florida Power & Light Company (the licensee) submitted Relief Request No. 1 for the 
fifth 1 0-year inservice inspection interval of Turkey Point Nuclear Generating Unit 
No. 3 (Turkey Point 3). Pursuant to Title 10 of the Code of Federal Regulations (1 0 CFR), 
Part 50, Section 55a(a)(3)(ii), the licensee requested the U.S. Nuclear Regulatory 
Commission (NRC) to authorize an alternative to the requirements of 10 CFR 50.55a(g)(4) 
because compliance with the specified requirements would result in hardship or unusual 
difficulty without a compensating increase in the level of quality and safety. 

During the Turkey Point 3 refueling outage that began in March 2014, the licensee observed 
evidence of leakage in the annulus between the outer surface of one heater sleeve and the 
pressurizer bottom head bore. The licensee requested NRC authorization of a proposed 
alternative to the American Society of Mechanical Engineers (ASME) Code, Section XI, 
2007 Edition with Addenda through 2008, subparagraph IWB-3142.3, "Acceptance by 
Corrective Measures or Repair/Replacement Activity," which states that a component containing 
relevant conditions is acceptable for continued service if the relevant conditions are corrected by 
a repair/replacement activity or by corrective measures to the extent necessary to meet the 
acceptance standards of Table IWB-341 0-1. The licensee's proposed alternative was to 
relocate the pressure boundary weld to the outside of the pressurizer bottom head shell and, 
thus, leave the flaw that caused the leakage in place. The licensee requested relief for 
one 18-month operating cycle. 

The licensee requested the NRC to authorize the proposed alternative to support placing the 
pressurizer back in service for entry into Mode 4 from the Turkey Point 3 spring 2014 refueling 
outage. By electronic mail dated April 8, and April10, 2014, the NRC staff requested additional 
information. During a conference call with the licensee on April15, 2014, the NRC verbally 
authorized the licensee's use of Relief Request No. 1 for Turkey Point 3 for that unit's next 
18-month operating cycle. The NRC staff's follow-up written safety evaluation is enclosed. 
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The NRC staff reviewed the subject request and concludes, as set forth in the enclosed safety 
evaluation, that complying with the requirements of subparagraph IWB-3142.3 would result in 
hardship or unusual difficulty without a compensating increase in the level of quality and safety 
and that the licensee adequately addressed all regulatory requirements in 
10 CFR 50.55a(a)(3)(ii). Accordingly, the NRC staff authorizes Relief Request No. 1 at Turkey 
Point 3 for that unit's current 18-month operating cycle. 

All other ASME Code, Section XI requirements for which relief was not specifically requested 
and authorized in Relief Request No. 13 remain applicable, including third-party review by the 
Authorized Nuclear lnservice Inspector. 

If you have any questions regarding this issue, please contact the project manager, 
Ms. Audrey Klett, at (301) 415-0489 or by e-mail at Audrey.Kiett@nrc.gov. 

Docket No. 50-250 

Enclosure: 
Safety Evaluation 

cc w/encl.: Distribution via Listserv 

v 
Lisa M. Regner, Acting Chief 
Plant Licensing Branch 11-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELIEF REQUEST NO.1 FOR THE FIFTH 10-YEAR INSERVICE INSPECTION INTERVAL 

FLORIDA POWER & LIGHT COMPANY 

TURKEY POINT NUCLEAR GENERATING UNIT NO.3 

DOCKET NO. 50-250 

1.0 INTRODUCTION 

By letter dated April4, 2014, 1 as supplemented by letters dated April 9, and April14, 2014, 2 

Florida Power & Light Company (the licensee) submitted Relief Request No. 1 for the 
fifth 1 0-year inservice inspection (lSI) interval of Turkey Point Nuclear Generating Unit 
No. 3 (Turkey Point 3). Pursuant to Title 10 of the Code of Federal Regulations (1 0 CFR), 
Part 50, Section 55a(a)(3)(ii), the licensee requested the U.S. Nuclear Regulatory Commission 
(NRC) to authorize an alternative to the requirements of 10 CFR 50.55a(g)(4) because 
compliance with the specified requirements would result in hardship or unusual difficulty without 
a compensating increase in the level of quality and safety. 

During the Turkey Point 3 refueling outage that began in March 2014, the licensee observed 
evidence of leakage in the annulus between the outer surface of one heater sleeve and the 
pressurizer bottom head bore at Heater Penetration No. 11. The licensee requested NRC 
authorization of a proposed alternative to the American Society of Mechanical 
Engineers (ASME) Code, Section XI, 2007 Edition with Addenda through 2008, 
subparagraph IWB-3142.3, "Acceptance by Corrective Measures or Repair/Replacement 
Activity,"3 which states that a component containing relevant conditions is acceptable for 
continued service if the relevant conditions are corrected by a repair/replacement activity or by 
corrective measures to the extent necessary to meet the acceptance standards of 
Table IWB-341 0-1. The licensee's proposed alternative was to perform a "half-nozzle" repair 
that relocates the pressure boundary weld to the outside of the pressurizer bottom head shell 
and, thus, leave the flaw that caused the leakage in place, which was assumed to exist in the 
original J-groove weld attaching the heater sleeve to the pressurizer cladding. The licensee 
requested relief for one 18-month operating cycle. 

1 Agencywide Documents Access and Management System (ADAMS) Accession No. ML 14098A036. 
2 ADAMS Accession Nos. ML 14101A366 and ML 14106A603, respectively. 
3 As defined in the Preface to the ASME Code, Section XI, under "Organization of Section XI," all 
references beginning with IWA- or IWB- are to parts of the ASME Code, Section XI. Numbers ending in 
units of 1000 refer to "Articles," units of 100 are "Subarticles," units of 10 are "Subsubarticles," units of 1 
are "Paragraphs," and units of .1 are "Subparagraphs." 

Enclosure 
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The licensee requested the NRC to authorize the proposed alternative to support placing the 
pressurizer back in service for entry into Mode 4 from the Turkey Point 3 spring 2014 refueling 
outage. By electronic mail (email) dated April 8, and April 10, 2014,4 the NRC staff sent the 
licensee requests for additional information (RAis). By letters dated April 9 and April 14, 2014, 
the licensee responded to the NRC staff's requests. During a conference call with the licensee 
on April15, 2014, the NRC verbally authorized the licensee's use of Relief Request No. 1 for 
Turkey Point 3 for that unit's 18-month operating cycle that began after the spring 2014 refueling 
outage. 5 

2.0 REGULATORY EVALUATION 

Pursuant to 10 CFR 50.55a(3)(ii), the licensee proposed an alternative to 
10 CFR 50.55a(g)(4)- specifically to the ASME Code, Section XI, subparagraph IWB-3142.3. 

Pursuant to 10 CFR 50.55a(g)(4), ASME Code Class 1, 2, and 3 components (including 
supports) must meet the requirements, except the design and access provisions and the 
preservice examination requirements, set forth in the ASME Code, Section XI, "Rules for 
lnservice Inspection of Nuclear Power Plant Components," to the extent practical within the 
limitations of design, geometry, and materials of construction of the components. Pursuant 
to 10 CFR 50.55a(g)(4)(i) and 10 CFR 50.55a(g)(4)(ii), inservice examination of components 
and system pressure tests conducted during the first and subsequent 1 0-year inspection 
intervals must comply with the requirements in the latest edition and addenda of Section XI of 
the ASME Code incorporated by reference in 10 CFR 50.55a(b) 12 months prior to the start of 
the 120-month inspection interval, subject to the limitations and modifications listed therein. 

Pursuant to 10 CFR 50.55(a)(3)(ii), alternatives to the requirements of 10 CFR 50.55a(g) may 
be used when authorized by the Director of the NRC Office of Nuclear Reactor Regulation if 
compliance with the specified requirements would result in hardship or unusual difficulty without 
a compensating increase in the level of quality and safety. 

Based on its regulatory and technical evaluations in this safety evaluation, the NRC staff 
concludes that the regulatory authority exists to authorize the licensee's proposed alternative on 
the basis that compliance with the specified requirements would result in hardship or unusual 
difficulty without a compensating increase in the level of quality and safety. Accordingly, the 
NRC staff reviewed and evaluated the licensee's request pursuant to 10 CFR 50.55a(a)(3)(ii). 

The code of record for the fifth 1 0-year lSI interval is the 2007 Edition with Addenda 
through 2008 of the ASME Code, Section ~1. subject to the limitations and modifications 
in 10 CFR 50.55a(b). 

4 ADAMS Accession Nos. ML 14099A191 and ML 14120A152, respectively. 
5 The memorandum documenting the verbal relief request is dated April16, 2014, and is available in 
ADAMS under Accession No. ML 14106A050. 
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3.0 TECHNICAL EVALUATION 

3.1 Licensee's Proposed Alternative 

ASME Code Components Affected and Applicable Code Edition and Addenda 

The components for which the licensee sought proposed alternatives are the pressurizer and 
pressurizer heater sleeve nozzle No. 11. The pressurizer heater sleeve is internally welded to 
the pressurizer lower head cladding. The components are examination category 8-P, "All 
Pressure Retaining Components," Code Item No. 815.10. The stainless steel SA-213 TP316 
sleeve has a 1.125-inch nominal outside diameter and a 0.095-inch wall thickness. The 
pressurizer lower head base material (carbon steel) is SA-216 Grade WCC. The cladding is 
austenitic stainless steel. The original construction code for the pressurizer is the ASME Code, 
Section Ill, 1965 Edition, including Addenda through summer 1965, Class A. The code of 
record for the fifth 1 0-year lSI interval is the 2007 Edition with Addenda through 2008 of the 
ASME Code, Section XI, subject to the limitations and modifications in 10 CFR 50.55a(b). 

ASME Code Requirement for Which Relief is Requested 

The licensee requested relief from the requirements of the ASME Code, Section XI, 
IW8-3142.3, "Acceptance by corrective Measures of Repair/Replacement Activity," which states 
that a component containing relevant conditions is acceptable for continued service if the 
relevant conditions are corrected by a repair/replacement activity or by corrective measures to 
the extent necessary to meet the acceptance standards of Table IW8-341 0-1. 

In its letter dated Apri14, 2014, the licensee stated that visual examination of the Turkey Point 3 
pressurizer heater sleeve penetrations during the spring 2014 refueling outage revealed 
evidence of leakage in the annulus between the outer surface of the heater sleeve and the 
pressurizer lower head bore at Heater Penetration No. 11. The licensee stated that it performed 
manual nondestructive examination (NDE) from the sleeve bore using eddy current 
testing (ECT) after the heater was removed from the heater sleeve. The licensee stated that the 
ECT examination did not reveal a flaw in the sleeve. Therefore, the licensee concluded the 
most likely location of the flaw is in the partial penetration stainless steel weld between the 
heater sleeve and the stainless steel cladding on the inside of the pressurizer bottom head. 

In its letter dated Apri14, 2014, the licensee stated that removal of the flaw would constitute a 
hardship because removal of a flaw in the partial penetration weld would require the licensee to 
perform work from inside the pressurizer, which would result in high personnel radiation dose, 
personnel safety hazards, and potential foreign material generation. The licensee repaired 
Heater Sleeve No. 11 using the "half-nozzle" method, which relocated the pressure boundary 
weld to the outside of the pressurizer bottom head. The licensee requested a proposed 
alternative to the requirements of the ASME Code, Section XI, IW8-3142.3 to leave the 
presumed flaw in place in the original weld. 

Duration of Proposed Alternative 

In its letter dated April4, 2014, the licensee requested to apply the proposed alternative for one 
18-month fuel cycle. In its letter dated April 4, 2014, the licensee also stated that during the 
next fuel cycle, it will perform additional analyses to justify the revised configuration with the 
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postulated flaw(s) remaining in place for the current inspection interval for Turkey Point 3, which 
expires o~ February 21 , 2024. 

In its letter dated April 4, 2014, the licensee stated that there are no known precedents for 
pressurizer stainless steel heater sleeve leakage requiring repair. The licensee stated that 
there is a precedent for evaluating flaw growth in carbon steel and low alloy steel base material 
caused by fatigue and that is exposed to reactor coolant in the pressurizer environment. The 
licensee stated that the evaluation for that precedent is, "ATTACHMENT (6) UNIT 1 
PRESSURIZER HEATER SLEEVE AS-LEFT J-GROOVE WELD FLAW EVALUATION FOR 
IDTB [Internal Diameter Temper Bead] REPAIR- NON-PROPRIETARY," dated May 11, 2011,6 

which was for the Calvert Cliffs Nuclear Power Plant (CCNPP), LLC. 

3.2 NRC Staff's Evaluation 

3.2.1 Evaluation of Compliance with ASME Code Requirements 

The heater sleeves fall under examination category B-P; therefore, per IWB-2500, 
Table IWB-2500-1, they are subject to a VT-2 visual examination each refueling outage during 
the system leakage test conducted prior to plant startup. The table refers to IWB-3522 for 
acceptance standards, which states: 

A component whose visual examination (IWA-5240) detects any of the following 
relevant conditions shall meet IWB-3142 and IWA-5250 prior to continued 
service: 

a) any through-wall or through-weld, pressure retaining material leakage 
from insulated and non-insulated components; 

b) leakage in excess of limits established by the Owner from mechanical 
connections (such as pipe caps, bolted connections, or compression 
fittings) or from components provided with leakage limiting devices (such 
as valve packing glands or pump seals); 

c) areas of general corrosion of a component resulting from leakage; 

d) discoloration or accumulated residues on surfaces of components, 
insulation, or floor areas that may be evidence of borated water leakage; 
or 

e) leakages or flow test results from buried components in excess of limits 
established by the Owner. 

6 ADAMS Accession No. ML 11132A 183. 
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IWB-3142.1 (b) states: 

A component whose visual examination detects the relevant conditions described 
in the standards of Table IWB-341 0-1 shall b.e unacceptable for continued 
service, unless such components meet the requirements of IWB-3142.2, 
IWB-3142.3, or IWB-3142.4. 

The licensee chose the option of IWB-3142.3 for acceptance with corrective measures or 
repair/replacement activities, which states that a component containing relevant conditions is 
acceptable for continued service if the relevant conditions are corrected by a repair/replacement 
activity or by corrective measures to the extent necessary to meet the acceptance standards of 
Table IWB-341 0-1. The licensee implemented the repair in the form of a half-nozzle repair. 
However, the licensee proposed an alternative to the Code requirements because the repair, 
while it will stop leakage and restore the pressure boundary integrity, will not remove the defect 
that caused the leak, which is presumed to be in the J-groove weld because it was not found in 
the tube. 

3.2.2 Evaluation of Hardship 

Because the flaw causing the leak is assumed to be in the original J-groove weld, removing the 
defect that caused the leak would require removing the original J-groove weld, which would 
have to be performed from inside the pressurizer. In its letter dated April 4, 2014, the licensee 
stated that removing the heater sleeve-to-pressurizer weld requires accessing the internal 
surface of the pressurizer and removing the weld and remaining sleeve base material. Such an 
activity would result in high radiation exposure to the personnel involved, which is considered a 
hardship. The licensee also stated that grinding and/or machining within the components would 
also expose personnel to safety hazards and could introduce foreign material in the pressurizer 
that could later affect fuel performance. 

The NRC staff concludes that removing the original weld would result in a hardship to the 
licensee because of the radiation exposure to personnel, personnel safety hazards, and foreign 
material risk. The benefit to be gained with respect to safety from removing the original 
J-groove weld does not compensate for the hardship because, based on experience with similar 
half-nozzle repairs on similar nozzle configurations, there has never been a case of 
unacceptable flaw growth into the vessel. Therefore, in this case, the NRC staff concludes that 
to comply with the ASME Code requirement would constitute a hardship without a 
compensating increase in safety. 

3.2.3 Evaluation of Leak Tightness and Structural Integrity 

The licensee requested relief from the ASME Code requirements of IWB-3142.3, which 
essentially allow a component with flaws to be accepted for continued service if the component 
is repaired or replaced to correct or remove the flaws or if the flaws are reduced in size such 
that the flaws would meet the acceptance criteria of the ASME Code, Section XI, 
Table IWB-341 0-1. The licensee's proposed alternative is to repair the heater sleeve using the 
half nozzle technique in which the bottom portion of the original sleeve is replaced with a new 
sleeve, and the pressure-retaining weld is relocated to the outer surface of the vessel. In the 
half-nozzle method, the remnant of the original sleeve, including the original J-groove weld, 
remains installed, but the original J-groove weld is no longer part of the pressure boundary. 
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However, it is possible that a flaw exists in the original J-groove weld, and this flaw could grow 
because of fatigue loads through the entire J-groove weld and the cladding beneath the 
J-groove weld into the carbon steel bottom head of the pressurizer. Therefore, the NRC staff 
evaluated the licensee's request for reasonable assurance that postulated flaws in the original 
J-groove weld will not grow into the carbon steel pressurizer bottom head to the extent that 
threatens structural integrity. 

Establishment of Leakage Path in the Original J-Groove Weld 

In its letter dated April 9, 2014, in response to the NRC's RAI No. 1, the licensee confirmed that 
it performed ECT on the entire heater sleeve bore and found no indications. By process of 
elimination, the licensee concluded that the flaw causing the leak is located in the J-groove weld 
because no through-wall cracking is present in the sleeve. However, this cannot be confirmed 
by NDE because ECT does not penetrate deep enough to detect flaws in the weld, and there is 
no qualified ultrasonic testing technique for inspecting J-groove welds. In its letter dated 
April4, 2014, the licensee also stated that it performed a borescope examination of the original 
heater sleeve weld to the pressurizer, and it noted an area of discoloration around %-inch in 
size along the reinforcing fillet weld face. However, the licensee did not identify any indication 
of cracking in the discolored region or in any other part of the weld that it viewed. 

Based on the results of the licensee's ECT and visual examination of the heater sleeve and 
weld, the NRC staff concludes the leak path is most likely through the weld because the ECT 
examination detected no cracking in the sleeve itself. 

Flaw Growth Assessment 

In its letter dated April 4, 2014, the licensee provided a qualitative evaluation of the likelihood of 
flaw propagation from the J-groove weld into the pressurizer bottom head shell material. The 
licensee's evaluation intended to demonstrate that there is a very low probability that such flaw 
propagation would occur during the one cycle duration of the proposed alternative. In its letter 
dated April4, 2014, the licensee stated that the leak occurred since the last visual VT-2 
inspection of the pressurizer bottom head performed in fall 2012 because no evidence of 
leakage was observed at that time. Therefore, the licensee concluded that the postulated flaw 
that caused the leakage must be confined to the J-groove weld because a crack through the 
weld alone would be sufficient to allow leakage, and additional time would have been required 
for the crack to grow into the cladding. 

In its email dated April 8, 2014, in RAI No.4, the NRC staff requested the licensee to address 
the possibility that the leakage may have required several cycles to reach the bottom head 
surface because of the roll expansion of the original sleeve into the bottom head. The NRC 
staff also asked whether this creates the possibility that the flaw causing the leakage may have 
had more time to grow into the cladding and the pressurizer bottom head. In its response dated 
April 9, 2014, the licensee stated that the purpose of the roll expansion of the pressurizer heater 
sleeve is to limit the loads on the existing internal weld, much like an interference fit of a nozzle. 
The licensee further stated that while the roll expansion provides support for the nozzle, it is not 
expected to provide a watertight seal against the pressure and dilation stresses of the reactor 
coolant system (RCS). The licensee referred to industry operating experience (OE), including 
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Licensee Event Report (LER) 95-007-01,7 which described similarly designed and installed 
pressurizer instrument nozzles with roll expansion that also exhibited leakage. The licensee 
stated that this OE, the Turkey Point 3 experience, and the interference fit penetrations in 
reactor vessel upper heads suggest that the breach of an inner diameter partial penetration 
pressure boundary weld will result in leakage. In its letter dated April 9, 2014, the licensee also 
stated that the pressurizer bottom head cladding was stress-relieved (i.e., post-weld heat 
treated) during fabrication, which would tend to reduce the crack growth rate through the 
cladding. The licensee also stated that several additional operating cycles would be needed for 
a crack to grow through the cladding, whereas leakage would begin as soon as the crack was 
through the J-groove weld. Finally, the licensee noted that its qualitative assessment already 
considers the possibility of crack growth by fatigue into the pressurizer bottom head shell. 

The NRC staff reviewed the referenced industry OE and LER, which are for the same incident of 
leakage in stainless steel pressurizer instrument nozzles at the Surry Power Station, 
Unit 1 (Surry). The OE and LER do not quantify the amount of corrosion to the pressurizer shell 
but indicate that the corrosion was able to be machined out as part of the preparation of the 
nozzle bore for a new nozzle. Therefore, the NRC staff assumes the amount of corrosion 
associated with the Surry pressurizer instrument nozzle leak was not structurally significant, 
which indicates that the leaks had existed for one cycle or less. The NRC staff concludes that it 
is likely the leakage at Turkey Point 3 only required one cycle to reach the outside surface of the 
pressurizer bottom head based on experience with reactor pressure vessel (RPV) closure head 
nozzles with an interference fit. In such cases,8 there was no significant corrosion or crack 
propagation into the vessel shell before leakage reached the surface. The NRC staff concluded 
the licensee's assumption that the flaw at Turkey Point 3 would not have grown significantly into 
the cladding is reasonable if leakage reached the surface in one cycle because the number of 
fatigue cycles occurring over one operating cycle is relatively small. Based on its review of the 
licensee's response to RAI No.4 and other OE, the NRC staff concluded that it was highly 
probable that the leak had only existed for one cycle. 

Assessment of Flaw Growth by Fatigue 

In its letter dated Apri14, 2014, the licensee cited experience with previous fatigue flaw growth 
analyses for Combustion Engineering (CE) design pressurizers that were documented in 
WCAP-15973-P-A, "Low-Alloy Steel Component Corrosion Analysis Supporting Small-Diameter 
Alloy 600/690 Nozzle Repair/Replacement Programs," Revision 0, dated February 2005. This 
document contains proprietary information and is not publicly available. A public version of the 
Westinghouse document, WCAP-15973-NP-A, Revision 0, is available in ADAMS. 9 The 
licensee also referenced a public version of the AREVA, Inc. Calculation 32-9156231-000.6 

These analyses were for CE design pressurizer heater sleeves that have significantly larger 
J-groove welds than the Turkey Point 3 design. Therefore, the initial flaw that was postulated in 
these analyses was significantly larger than the initial flaw postulated for the Turkey Point 3 
J-groove weld. In its letter dated April 4, 2014, the licensee stated these fatigue crack growth 
analyses yielded 

7 ADAMS Legacy Accession No. 9603050016. 
8 See ADAMS Accession Nos. ML023400549, ML010090434, ML011350195, and ML031200697 for 
examples of LERs related to reactor vessel closure head penetration leakage where no significant 
wastage (i.e., loss of material from general corrosion or erosion) occurred. 
9 ADAMS Accession No. ML050700431. 
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acceptable results for a significant length of time, providing ample assurance that flaw growth 
into the Turkey Point 3 pressurizer bottom head would be stable for at least one cycle. 

The staff reviewed the proprietary and nonproprietary analyses for CCNPP-1 in which the 
postulated J-groove flaw was found to be acceptable for 35 years, as documented in the NRC's 
safety evaluation dated December 9, 2011. 10 The CCNPP-1 pressurizer heater sleeves have a 
similar geometry to the Turkey Point 3 heater sleeve, in terms of thickness, diameter, the vessel 
shell thickness, but have a larger J-groove weld area. The operational transients causing 
fatigue cycles should be similar in number and severity to those experienced by the Turkey 
Point 3 heater sleeves. However, to confirm this, in its email dated April 8, 2014, RAI No.3, 
Part (a)(i), the NRC staff requested the number of operating transients applicable over the life of 
the plant for the Turkey Point 3 heater sleeves and whether any of these transients have the 
potential to be more severe than the corresponding transients in CE design pressurizers. In its 
response dated April 9, 2014, the licensee stated that the transients for CE design pressurizers 
are generally similar to those for Westinghouse designs, such as Turkey Point 3, because both 
are pressurized-water reactors (PWRs), and the CE design closely followed the Westinghouse 
design in its implementation. The licensee further indicated that one of the key differences is 
that the CE design has many more heatup (HU) and cooldown (CD) transient cycles than the 
Westinghouse design (i.e., 500 versus 200 cycles), which makes the use of the CE design 
transients conservative for use in evaluating the Turkey Point 3 heater sleeve. The licensee 
also indicated that the CE generic evaluation reported one transient type (i.e., 500 cycles of HU 
and CD (HU/CD) with a change in temperature (b.T) caused by insurges and outsurges 
assumed to occur during HU/CD) that was applicable to the pressurizer heater sleeve and 
contributed to fatigue crack growth. For the Turkey Point 3 pressurizer, the b.T for the surge 
during HU/CU was consistent with the larger surge b.T from the generic CE evaluation. 

In Table 1 of its letter dated April 9, 2014, the licensee listed all the cycles applicable to the 
Turkey Point 3 heater sleeve, including revised b. T and flowrate values based on the updated 
fatigue design basis from the extended power uprate. Some types of cycles listed in Table 1 
were not considered in the generic CE evaluation. Although the b. T values for these cycles 
were less than the insurge/outsurge b. T, the NRC staff was concerned that these cycles could 
contribute to fatigue crack growth because of the large numbers of cycles over the life of the 
plant for some types of cycles, such as 5-percent changes in plant loading and unloading. 
Therefore, by email dated April10, 2014, the NRC staff provided RAI No.5 to the licensee. In 
its response dated April 14, 2014, the licensee stated that in the CE generic evaluation, only the 
HU/CD and operating basis earthquake (OBE) transients made a significant contribution to 
fatigue crack growth. Furthermore, because the CE generic evaluation assumed a much larger 
number of HU/CD cycles over the pressurizer design life than Turkey Point 3 (i.e., 500 versus 
200 cycles), fatigue crack growth for Turkey Point 3 should be bounded for the life of the plant. 
The licensee also stated that the current evaluation is only for one 18-month cycle; therefore, 
the number of cycles expected to be accrued is only a small fraction of the design life cycles. 

The NRC staff concludes that for the HU/CD transients with insurge/outsurge, the fatigue crack 
growth for Turkey Point 3 should be bounded over the life of the plant because the number of 
cycles considered in the generic CE evaluation is 150-percent greater or 2 ~ times than that for 
Turkey Point 3. The staff also compared the Turkey Point 3 information to the CCNPP-1 

10 ADAMS Accession No. ML 113360526. 
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analysis, in which plant loading and unloading had no contribution to fatigue crack growth. 
Therefore, the NRC staff expects that plant loading and unloading would not significantly 
contribute to fatigue crack growth for Turkey Point 3. The NRC staff also understands that 
Turkey Point 3 operates as a base-loaded plant (i.e., the plant generally operates at 1 DO
percent power rather than increasing or decreasing power level based on the grid demand). 
Therefore, plant loading and unloading transients and steady-state fluctuation transients should 
occur much less frequently than the numbers of these transients that are included in the design 
basis cycles of Table 1 of the licensee's letter dated April 9, 2014. Furthermore, Footnote 6 to 
Table 1 indicates the maximum ll T for the steady state fluctuation transient occurs at 15-percent 
power, which is not a power level at which base-loaded plants normally operate for any 
extended period. Based on its evaluation of the information the licensee provided in its RAI 
responses dated April 9, and April 14, 2014, the NRC staff concludes that transients other than 
HU/CD and OBE will not significantly contribute to fatigue crack growth. 

In its email dated April 8, 2014, the NRC staff requested in RAI No. 3.a.ii that the licensee 
identify the key parameters in determining the driving force for crack growth and final flaw 
stability of the postulated flaw in the Turkey Point 3 heater sleeve assembly. The NRC staff 
also requested the licensee to demonstrate that these parameters are bounded by the 
corresponding parameters of the CCNPP-1 heater sleeve assembly and the generic CE heater 
sleeve assembly evaluation. In its letter dated April 9, 2014, the licensee compared the rates of 
temperature change for the limiting transients for the generic CE heater sleeve assembly 
evaluation to that allowed for the Turkey Point 3 pressurizer. The information provided 
demonstrated the rate of temperature change for the limiting transient (i.e., CD) is similar, but 
the numbers are conservatively high for the generic CE design. 

Based on the information provided by the licensee in response to RAis 3.a.i and 3.a.ii, the NRC 
staff concludes that the types of operational transients -specifically the HU/CD transients 
coupled with insurge -that dominate fatigue crack growth are similar for both the generic CE 
design and Turkey Point 3. The NRC staff also expects that the severity of the transients would 
be similar based on the similar ll T for the surge and HU/CD rates. With respect to geometry of 
the generic CE and Turkey Point 3 heater sleeve assemblies, the generic CE analysis and the 
licensee's submittals indicated that the heater sleeve outer diameter and thickness and 
pressurizer bottom head shell and cladding thickness are similar. The major difference is in the 
dimension of the J-groove weld, which is much larger in the generic CE and CCNPP-1 heater 
sleeves. In its qualitative evaluation, the licensee assumed the flaw was the size of the Turkey 
Point 3 J-groove weld dimension of 3/16 inch. Therefore, because the transients are relatively 
the same, the driving force should be similar, but the resulting applied stress intensity should be 
less for Turkey Point because of the smaller flaw dimension. 

The licensee also stated that because the cladding was stress-relieved, the fatigue crack growth 
rates in the cladding should be reduced compared to those in the J-groove weld, which is not 
stress-relieved. The licensee therefore concluded that if 42 years of operation were required for 
a fatigue crack to grow through the 3/16-inch J-groove weld, greater than 18-months would be 
required for the crack to grow another 3/16 inch. 
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Based on a comparison of the licensee's analysis to the generic and plant-specific CE plant 
pressurizer flaw analyses, the NRC staff concludes the following regarding the Turkey Point 3 
pressurizer heater sleeve: 

• The controlling transients for fatigue crack growth are similar in severity, but a much 
larger number were assumed for the CE plants; therefore, fatigue crack growth for 
Turkey Point 3 should be bounded for plant life. 

• The driving force for crack growth should be less for Turkey Point 3 because of the 
smaller initial flaw size. The licensee's assumption that the initial flaw is limited to the 
J-groove weld is reasonable based on the design of the heater sleeve and relevant OE. 

• Because the Turkey Point 3 relief request is only for one 18-month cycle, fatigue crack 
growth over one cycle should be a small fraction of the expected amount for a 40-year 
life, which was found to be acceptable for the generic CE analysis, or for 35 years, which 
was found acceptable in the CCNPP-1 analysis. 

Assessment of Flaw Growth by Stress Corrosion Cracking (SCC) 

In its safety evaluation 11 for WCAP-15973-P-A Rev 0, the NRC staff concluded that existing 
flaws in J-groove welds will not grow by sec into the low-alloy steel material of the pressurizer 
bottom head provided that the licensee maintains low levels of oxygen (i.e., less than 10 parts 
per billion (ppb)) and halide (i.e., chloride and sulfate ion concentrations of less than 150 ppb) in 
the RCS chemistry for the previous two refueling cycles and maintains appropriate hydrogen 
overpressure on the RCS. In Section 3.1.1, "Chemistry Control Program," of its safety 
evaluation 12 for the License Renewal of the Turkey Point Nuclear Generating Unit Nos. 3 and 4, 
the NRC staff documents that Turkey Point 3 follows Revision 4 of the Electric Power Research 
Institute (EPRI) Topical Report TR-105714, "EPRI Primary Water Chemistry Guidelines."13 

Following the EPRI guidelines will assure the conditions regarding contaminants and hydrogen 
will be met. 

Based on OE in PWRs, which shows the resistance of carbon and low-alloy steels to SCC if 
good chemistry is maintained, and the conformance to the EPRI guidelines of Turkey Point 3, 
the NRC staff concludes that flaw growth caused by SCC into the pressurizer shell is extremely 
unlikely. 

Final Flaw Stability 

In its email dated April 8, 2014, the NRC staff requested in RAI 3.b that the licensee provide the 
material resistance to fracture (J-R) curve for the Turkey Point 3 pressurizer bottom head. The 
licensee instead provided the static initiation fracture toughness (K1c) curve for the SA-216, 
Grade WCC pressurizer bottom head material and compared the K1c value at the temperature at 
the end of CD of 70 degrees Fahrenheit CF) to the K1c value used in WCAP-15973-P-A. The 
licensee stated that based on the Turkey Point 3 bottom head reference nil-ductility 
temperature (RT NoT) of 30 °F, the K1c at RT NoT plus 40 oF would be approximately 70 kilopound 

11 ADAMS Accession No. ML050700431. 
12 ADAMS Accession No. ML012320135. 
13 This document contains proprietary information and is not publicly available. 
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per square inch square root inches (ksi"in). For normal and upset conditions, the ASME Code, 
Section XI, IWB-3612 formerly required a margin for the ratio of crack-arrest fracture 
toughness (K1a) to the applied stress intensity factor (K1) be greater than the square root 
of 10 (K1a!K1 greater than "1 0). However, the more recent editions of the Code, such as the 
2007 edition with 2008 addenda, allow K1c/K1 greater than "1 0 for normal and upset conditions. 
The K1c values are larger than K1a value for the same temperature minus the RT NDT value. 
Because the applicable ASME Code Section XI edition for Turkey Point 3 is the 2007 edition 
through 2008 addenda, K1c would be used in linear elastic fracture mechanics (LEFM) 
evaluations for normal and upset conditions. 

If the applied stress intensity were the same for Turkey Point 3 as the generic CE analysis, the 
licensee's K1c value of 70 ksi"in would allow the IWB-3612 margins to be met for the most 
limiting transient evaluated by LEFM in the generic CE analysis. However, because both the 
generic CE analysis and the CCNPP-1 analysis used elastic-plastic fracture mechanics (EPFM) 
for acceptance of the final flaw in some cases, in its email dated April 10, 2014, the NRC staff 
requested in RAI 6 that the licensee provide the J-R curve for the Turkey Point 3 pressurizer 
bottom head material. In its letter dated April14, 2014, the licensee responded to RAI 6 and 
indicated that a material-specific J-R curve was not available for the SA-216, Grade wee 
material because there were no requirements for such toughness testing in the 1965 edition of 
the ASME Code, Section Ill to which the Turkey Point 3 pressurizer was constructed. The 
licensee indicated the J-R model used in the generic CE analysis was equally applicable to 
Turkey Point 3. The generic CE analysis used the J-R toughness model for typical RPV steel 
from Equation 17 in Revision 0 of NRC Regulatory Guide (RG) 1.161, "Evaluation of Reactor 
Pressure Vessels with Charpy Upper-Shelf Energy [USE] Less Than 50 Ft-Lb [foot-pounds],"14 

modified by the use of a margin factor of 1.0 rather than 0.749. The NRC staff accepted the 
generic CE analysis because sensitivity studies performed by Westinghouse showed that 
the RG 1.161 acceptance criteria 15 were still met even when the 0. 7 49 factor was applied to the 
J-R curve, and with a structural factor of 9.0 on the applied J-integral value (Japplied). 

The model proposed is applicable to a sulfur content of less than 0.018-percent and calculates 
the J-R curve based on a correlation with Charpy V-notch (CVN) USE. The licensee assumed a 
USE value of 70 ft-lb in lieu of plant-specific data for the Turkey Point 3 bottom head. To 
support its assumption, the licensee provided USE data for several heats of SA-216, Grade 
WCC material, including full CVN curves. The staff reviewed these curves and concluded the 
USE of these material heats is greater than 100 ft-lb. Therefore, the staff concludes the 
licensee's assumption of a USE of 70 ft-lbs for the Turkey Point 3 pressurizer bottom head is 
reasonable. The staff reviewed RG 1.161, and concluded that the J-R model used in the 
generic CE analysis is appropriate for the pressurizer bottom head material. Therefore, 
because the material resistance to fracture of the Turkey Point 3 material should be equal to or 
greater than the material resistance used in the generic heater sleeve analysis, the staff 
determined it to be acceptable. 

With respect to the driving force for fracture for the final flaw, in its response to RAI 6, the 
licensee indicated that in the generic CE analysis, CD was limiting among the transients 

14 ADAMS Accession No. ML0037 40038. 
15 Japplied is less than Jo 1' and 8Japplied divided by aa (8Japplied/8a) is less than 8Jmaterial/aa at Japplied equal to 
Jmateria1; where Japplied is the driving force, J0.1 is the material resistance at 0.1-inch crack extension, and 
Jmaterial is the material resistance curve. 
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evaluated by LEFM and that CD coupled with insurge/outsurge was evaluated by EPFM. The 
licensee implied the same transients would be limiting for the Turkey Point 3 heater sleeve. 
Given the similar severity of the CD transients for the generic CE analysis and Turkey Point 3, 
the NRC staff concludes that the driving force for final crack stability should be similar for both. 
However, the NRC staff notes that based on the information provided on the driving force for 
fatigue crack growth and the material fracture toughness, it is highly unlikely a flaw would 
approach critical size in one operating cycle. 

General Corrosion Evaluation 

The licensee performed a general corrosion evaluation of the exposed carbon steel in the 
penetration. Based on industry data and AREVA's experience, the licensee estimated a 
corrosion rate of exposed carbon steel the bore of the lower head 0.0018 inches per year 
with 1 0-percent shutdown time during the operating cycle, and 0.0026 inches per year with 
20-percent shutdown time during the operating cycle. Corrosion rates are higher during plant 
shutdowns because of higher oxygen concentrations. The NRC staff checked the licensee's 
estimated rate against the rate equation in WCAP-15973-P-A, Revision 0 and found that the 
licensee's corrosion rate is slightly more conservative and is therefore acceptable. 

NRC Staff Conclusion on Leak Tightness and Structural Integrity 

Based on its review of the licensee's evaluation of the potential for crack growth into the 
pressurizer shell and the licensee's corrosion assessment, the NRC staff concludes that there is 
reasonable assurance that unacceptable flaw growth caused by fatigue or SCC will not occur in 
one operating cycle. The NRC staff's conclusion is based on a comparison of the licensee's 
analysis to quantitative flaw analyses performed on similar postulated flaws in similar 
components and on OE that shows that flaws in remnant welds have not degraded structural 
integrity when half-nozzle repairs have been implemented. 

4.0 REGULATORY COMMITMENTS 

In its letter dated April4, 2014, the licensee included a regulatory commitment that it will 
perform a bare metal visual examination of the Turkey Point 3 pressurizer heater sleeve area 
during the next (i.e., Cycle 28) refueling outage. The NRC staff's conclusions in this safety 
evaluation did not rely on the licensee's commitment to perform a bare metal visual 
examination. 

5.0 CONCLUSION 

Based on its review of the licensee's submittals, the NRC staff concludes that the licensee's 
proposed alternative - Relief Request No. 1 - provides reasonable assurance that the leak 
tightness and structural integrity of the Turkey Point 3 pressurizer will be maintained over 
the 18-month duration of the operating cycle for which the licensee requested relief. The NRC 
staff also concludes that complying with the requirements of IWB-3142.3 would result in 
hardship or unusual difficulty without a compensating increase in the level of quality and safety. 
The NRC staff, therefore, authorizes the licensee's requested alternative for the duration of the 
current 18-month operating cycle for Turkey Point 3. 
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All other ASME Code, Section XI requirements for which relief was not specifically requested 
and approved in the subject request for relief remain applicable, including third-party review by 
the Authorized Nuclear lnservice Inspector. 

Principal Contributor: J. Poehler, NRR 

Date: October 9, 2014 
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The NRC staff reviewed the subject request and concludes, as set forth in the enclosed safety 
evaluation, that complying with the requirements of subparagraph IWB-3142.3 would result in 
hardship or unusual difficulty without a compensating increase in the level of quality and safety 
and that the licensee adequately addressed all regulatory requirements in 
10 CFR 50.55a(a)(3)(ii). Accordingly, the NRC staff authorizes Relief Request No. 1 at Turkey 
Point 3 for that unit's current 18-month operating cycle. 

All other ASME Code, Section XI requirements for which relief was not specifically requested 
and authorized in Relief Request No. 13 remain applicable, including third-party review by the 
Authorized Nuclear lnservice Inspector. 

If you have any questions regarding this issue, please contact the project manager, 
Ms. Audrey Klett, at (301) 415-0489 or by e-mail at Audrey.Kiett@nrc.gov. 

Docket No. 50-250 

Enclosure: 
Safety Evaluation 

Sincerely, 

IRA! 

Lisa M. Regner, Acting Chief 
Plant Licensing Branch 11-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

cc w/encl.: Distribution via Listserv 

DISTRIBUTION: 
PUBLIC 
RidsNrrLABCiayton 
JJandovitz, OEDO 
RidsNrrDeEvib 

ADAMS A ccess1on N o.: 

OFFICE LPLII-2/PM 

NAME A Klett 

DATE 09/23/14 

LPL2-2 R/F 
RidsAcrsAcnw_MaiiCTR 
RidsNrrPMTurkeyPoint 
JPoehler, NRR 

RidsNrrDorllp12-2 · 
RidsRgn2Mai1Center 

ML 14122A268 *B "I 1y e-ma1 

LPLII-2/LA EVIB/BC* LPLII-2/BC (A) 

BCiayton SRosenberg LRegner 

09/22/14 07/17/14 10/09/14 

OFFICIAL RECORD COPY 


