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PREFACE 

The following discussion describes the content of the St. Lucie Units 1 and 2 License 

Renewal Application.  

Chapter 1 provides the administrative information required by Part 54 of Title 10 of the Code 

of Federal Regulations, Sections 17 and 19 (10 CFR 54.17 and 10 CFR 54.19).  

Chapter 2 provides the scoping and screening methodology. Chapter 2 describes and 

justifies the methodology used to determine the systems, structures, and components within 

the scope of license renewal and the structures and components subject to an aging 

management review. Tables 2.2-1, 2.2-2, and 2.2-3 provide listings of the plant mechanical 

systems, structures, and electrical/instrumentation controls (I&C) systems, respectively, and 

these tables identify those plant systems and structures that are within the scope of license 

renewal. Chapter 2 provides a description of systems, intended functions, and references to 

system boundary drawings. Tables 2.3-1, 2.3-2, 2.3-3, and 2.3-4 show the drawing 

numbers for the mechanical systems in the scope of license renewal. The drawings are 

provided in a separate submittal. Tables in Chapter 3 are referenced in Chapter 2.  

Chapter 3 describes the results of the aging management reviews for the components and 

structures requiring aging management reviews. Furthermore, Chapter 3: 

"* identifies the components and structures subject to aging management review and 

their intended functions, including a comparison to the structures and components 

identified in the U. S. Nuclear Regulatory Commision's (NRC's) "Generic Aging 

Lessons Learned (GALL) Report," NUREG-1801; 

"* describes or references the processes used to identify aging effects requiring 

management (Appendix C summarizes the process used to identify aging effects 

associated with non-Class 1 components, which encompasses engineered safety 

features system components, auxiliary system components, steam and power 

conversion system components, and steel in fluid structural components); 

"* discusses the materials and environments that produce aging effects, including a 

comparison to the materials and environments identified in the GALL Report for the 

corresponding components and commodity groups; 

"* identifies the aging effects requiring management; 

"* describes industry and plant-specific operating experiences with respect to the 

applicable aging effects; and 

"• identifies the aging management programs that will manage the aging effects 

requiring management.  

The aging management programs and the information necessary to demonstrate that the 

aging effects requiring management will be adequately managed are described in Appendix 

B. The tables in Chapter 3 provide a comprehensive summary of information concerning 

the aging effects requiring management for component and commodity groupings in the 

scope of license renewal. For the component and commodity groupings that make up the 

system or structure, the tables list intended functions, materials, environments, aging 

effects, and the aging management programs and activities. Where St. Lucie Units 1 and 2 
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components/commodities, materials, and environments are all consistent with the GALL 
Report, a reference to the appropriate section of the GALL Report is identified in the tables.  

Chapter 4 includes a list of time-limited aging analyses (TLAAs), as defined by 10 CFR 54.3.  
It includes the identification of the component or subject, and an explanation of the time
dependent aspects of the calculation or analysis. Chapter 4 demonstrates that the analyses 
remain valid for the period of extended operation, the analyses have been projected to the 
end of the period of extended operation, or the effects of aging on the intended function(s) 
will be adequately managed for the period of extended operation. Chapter 4 also states that 
no 10 CFR 50.12 exemption involving a time-limited aging analysis as defined in 
10 CFR 54.3 is required during the period of extended operation.  

Appendix A, Updated Final Safety Analysis Report Supplements, contains two distinct 
subsections: Appendix Al for St. Lucie Unit 1 and Appendix A2 for St. Lucie Unit 2. Each 
subsection provides a summary description of the programs for managing the effects of 
aging for the period of extended operation. A summary description of the evaluation of time
limited aging analyses for the period of extended operation is also included for each unit.  

Appendix B, Aging Management Programs, describes the aging management programs and 
activities and demonstrates that the aging effects on the components and structures within 
the scope of the License Renewal Rule will be managed such that they will continue to 
perform their intended functions consistent with the current licensing basis for the period of 
extended operation. Where the St. Lucie Units 1 and 2 programs are consistent with 
corresponding programs in the GALL Report, the appropriate GALL program is referenced.  
The St. Lucie Units 1 and 2 programs and activities that are credited for managing the 
effects of aging are divided into new actions and existing actions.  

Appendix C, Process for Identifying Aging Effects Requiring Management for Non-Class 1 
Components, summarizes the process through which the applicable aging effects were 
identified and associated with the non-Class 1 components determined to be subject to an 
aging management review.  

Appendix D, Technical Specification Changes, concludes that no technical specification 
changes are necessary to manage the effects of aging during the period of extended 
operation.  

The information in Chapter 2, Chapter 3, and Appendix B fulfills the requirements in 
10 CFR 54.21(a). Section 1.4 discusses how the requirements of 10 CFR 54.21(b) will be 
met. The information in Chapter 4 fulfills the requirements in 10 CFR 54.21(c). The 
information in Appendix A and Appendix D fulfills the requirements in 10 CFR 54.21(d) and 
10 CFR 54.22, respectively. The supplement to the Environmental Report, as required by 
10 CFR 54.23, is provided with the St. Lucie Units 1 and 2 License Renewal Application as 
a separate document.

PREFACE Page ii
PREFACE Page ii



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS 1 & 2 

TABLE OF CONTENTS 

P R E FA C E ............................................................................................................ i 

1.0 ADMINISTRATIVE INFORMATION ......................... 1.1-1 

1.1 PURPOSE AND GENERAL INFORMATION ............................... 1.1-1 

1.1.1 NA M E O F A PPLICA NT ...................................................................... 1.1-1 

1.1.2 ADDRESS OF APPLICANT ................................................................ 1.1-2 

1.1.3 OCCUPATION OF APPLICANT ......................................................... 1.1-2 

1.1.4 ORGANIZATION AND MANAGEMENT OF APPLICANT ................... 1.1-3 

1.1.5 CLASS AND PERIOD OF LICENSE SOUGHT ................................. 1.1-14 

1.1.6 ALTERATION SCHEDULE ................................................................ 1.1-14 

1.1.7 REGULATORY AGENCIES ............................................................... 1.1-14 

1.1.8 NEW S PUBLICATIO NS ..................................................................... 1.1-14 

1.1.9 CONFORMING CHANGES TO THE STANDARD INDEMNITY 

A G R E E M E N T .................................................................................... 1.1-15 

1.1.10 RESTRICTED DATA AGREEMENT .................................................. 1.1-16 

1.2 DESCRIPTION OF ST. LUCIE NUCLEAR PLANT ...................... 1.2-1 

1.3 TECHNICAL INFORMATION REQUIRED FOR AN 

A P P LIC A T IO N ............................................................................. 1.3-1 

1.4 CURRENT LICENSING BASIS CHANGES DURING NRC 

R E V IE W ...................................................................................... 1.4-1 

2.0 STRUCTURES AND COMPONENTS SUBJECT TO AN AGING 

MANAGEMENT REVIEW ..................................................................... 2.0-1 

2.1 SCOPING AND SCREENING METHODOLOGY ......................... 2.1-1 

2.1.1 PLANT LEVEL SCOPING ................................................................... 2.1-2 

2.1.1.1 INFORMATION SOURCES ........................................................... 2.1-3 

2.1.1.1.1 DESIGN BASIS DOCUMENTS .................................... 2.1-3 

2.1.1.1.2 COMPONENT DATABASE .......................................... 2.1-3 

2 .1.1.1.3 P & ID s ........................................................................... 2 .1-3 

2.1.1.2 SAFETY-RELATED CRITERIA PURSUANT TO 

10 C FR 54.4(a)(1) ......................................................................... 2.1-4 

2.1.1.3 NON-SAFETY RELATED CRITERIA PURSUANT TO 

10 C FR 54.4(a)(2) ......................................................................... 2.1-5 

TABLE OF CONTENTS Page 1



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS 1 & 2 

2.1.1.4 OTHER SCOPING PURSUANT TO 10 CFR 54.4(a)(3) ................ 2.1-7 

2.1.1.4.1 FIRE PROTECTION (FP) ............................................. 2.1-7 

2.1.1.4.2 ENVIRONMENTAL QUALIFICATION (EQ) .................. 2.1-8 

2.1.1.4.3 PRESSURIZED THERMAL SHOCK (PTS) .................. 2.1-8 

2.1.1.4.4 ANTICIPATED TRANSIENTS WITHOUT SCRAM 

(A T W S ) ........................................................................ 2 .1-9 

2.1.1.4.5 STATION BLACKOUT (SBO) ....................................... 2.1-9 

2.1.2 COMPONENT/STRUCTURAL COMPONENT SCOPING AND 

S C R E E N IN G ..................................................................................... 2.1-11 

2.1.2.1 MECHANICAL SYSTEMS ........................................................... 2.1-12 

2.1.2.2 C IV IL STRUCTURES .................................................................. 2.1-13 

2.1.2.3 ELECTRICAL AND I&C SYSTEMS ............................................. 2.1-13 

2.1.3 GENERIC SAFETY ISSUES ............................................................. 2.1-15 

2.1.4 C O N C LU S IO N ................................................................................... 2.1-16 

2.1.5 R E FE R E N C ES .................................................................................. 2.1-17 

2.2 PLANT LEVEL SCOPING RESULTS .......................................... 2.2-1 

2.3 SYSTEM SCOPING AND SCREENING RESULTS 

MECHANICAL SYSTEMS ........................................................... 2.3-1 

2.3.1 REACTOR COOLANT SYSTEMS ...................................................... 2.3-2 

2.3.1.1 REACTOR COOLANT PIPING ...................................................... 2.3-3 

2.3.1.1.1 C LASS 1 PIPING ......................................................... 2.3-3 

2.3.1.1.2 NON-CLASS 1 PIPING ................................................ 2.3-4 

2.3.1.2 PR ESSUR IZER S ........................................................................... 2.3-4 

2.3.1.3 REACTOR VESSELS .................................................................... 2.3-5 

2.3.1.4 REACTOR VESSEL INTERNALS ................................................. 2.3-5 

2.3.1.5 REACTOR COOLANT PUMPS ..................................................... 2.3-6 

2.3.1.6 STEAM GENERATORS ................................................................ 2.3-7 

2.3.1.7 S U M M A R Y .................................................................................... 2.3-7 

2.3.2 ENGINEERED SAFETY FEATURES SYSTEMS ............................... 2.3-9 

2.3.2.1 CONTAINMENT COOLING ........................................................... 2.3-9 

2.3.2.2 CONTAINMENT SPRAY ............................................................. 2.3-10 

2.3.2.3 CONTAINMENT ISOLATION ...................................................... 2.3-11 

2.3.2.4 SAFETY INJECTIO N ................................................................... 2.3-12 

2.3.2.5 CONTAINMENT POST ACCIDENT MONITORING ..................... 2.3-13

TABLE OF CONTENTS rage 2



LICENSE RENEWAL APPLICATION 

LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS 1 & 2 

"2.3.3 A UXILIARY SYSTEM S ...................................................................... 2.3-15 

2.3.3.1 CHEMICAL AND VOLUME CONTROL ....................................... 2.3-15 

2.3.3.2 COMPONENT COOLING WATER .............................................. 2.3-16 

2.3.3.3 DEMINERALIZED MAKEUP WATER (Unit 2 only) ...................... 2.3-17 

2.3.3.4 DIESEL GENERATORS AND SUPPORT SYSTEMS ................. 2.3-17 

2.3.3.5 EMERGENCY COOLING CANAL ............................................... 2.3-18 

2.3.3.6 FIRE PRO TECTIO N .................................................................... 2.3-18 

2.3.3.7 FUEL POO L COO LING ............................................................... 2.3-19 

2.3.3.8 INSTRUM ENT AIR ...................................................................... 2.3-20 

2.3.3.9 INTAKE COOLING WATER ........................................................ 2.3-21 

2.3.3.10 MISCELLANEOUS BULK GAS SUPPLY .................................... 2.3-21 

2.3.3.11 PRIMARY MAKEUP WATER ...................................................... 2.3-22 

2.3.3.12 SA M P LIN G .................................................................................. 2.3-23 

2.3.3.13 SERVICE W ATER ....................................................................... 2.3-24 

2.3.3.14 TURBINE COOLING WATER (Unit 1 only) .................................. 2.3-24 

2.3.3.15 V ENT ILAT IO N ............................................................................. 2.3-25 

2.3.3.16 WASTE MANAGEMENT ............................................................. 2.3-26 

"2.3.4 STEAM AND POWER CONVERSION SYSTEMS ............................ 2.3-28 

2.3.4.1 MAIN STEAM, AUXILIARY STEAM, AND TURBINE ................... 2.3-28 

2.3.4.2 MAIN FEEDWATER AND STEAM GENERATOR 

BLO W D O W N .............................................................................. 2.3-29 

2.3.4.3 AUXILIARY FEEDWATER AND CONDENSATE ........................ 2.3-30 

2.3.5 R E FE R EN C ES .................................................................................. 2.3-32 

2.4 SCOPING AND SCREENING RESULTS - STRUCTURES ......... 2.4-1 

2.4.1 C O NTA IN M ENTS ............................................................................... 2.4-2 

2.4.1.1 CONTAINMENT VESSELS ........................................................... 2.4-2 

2.4.1.1.1 CONTAINMENT VESSELS .......................................... 2.4-2 

2.4.1.1.2 MECHANICAL PENETRATIONS ................................. 2.4-3 

2.4.1.1.3 ELECTRICAL PENETRATIONS .................................. 2.4-3 

2.4.1.1.4 AIRLOCKS AND HATCHES ......................................... 2.4-3 

2.4.1.1.5 FUEL TRANSFER TUBES ........................................... 2.4-3 

2.4.1.2 REACTOR CONTAINMENT SHIELD BUILDINGS ........................ 2.4-4 

2.4.1.3 REACTOR CONTAINMENT SHIELD BUILDING INTERIOR 

CO M PO N ENTS ............................................................................. 2.4-4 

2.4.1.3.1 C O NC R ETE ................................................................. 2.4-4 

2.4 .1.3.2 S T E E L ......................................................................... 2.4-5 

TABLE OF CONTENTS Page 3



LICENSE RENEWAL APPLICATION 

LICENSE RENEWAL - TABLE OF CONTENTS 
ST. LUCIE UNITS 1 & 2 

2.4.1.4 C O N C LU S IO N .............................................................................. 2.4-6 

2.4.2 OTHER STRUCTURES ...................................................................... 2.4-7 

2.4.2.1 COMPONENT COOLING WATER AREAS ................................... 2.4-7 

2.4.2.2 CONDENSATE POLISHER BUILDING ......................................... 2.4-8 

2.4.2.3 CONDENSATE STORAGE TANK ENCLOSURES ........................ 2.4-8 

2.4.2.4 DIESEL OIL EQUIPMENT ENCLOSURES .................................... 2.4-9 

2.4.2.5 EMERGENCY DIESEL GENERATOR BUILDINGS .................... 2.4-10 

2.4.2.6 FIRE RATED ASSEMBLIES ........................................................ 2.4-10 

2.4.2.7 FUEL HANDLING BUILDINGS .................................................... 2.4-11 

2.4.2.8 FUEL HANDLING EQUIPMENT .................................................. 2.4-12 

2.4.2.9 INTAKE, DISCHARGE, AND EMERGENCY COOLING 

C A N A LS ...................................................................................... 2 .4-12 

2.4.2.10 INTAKE STRUCTURES .............................................................. 2.4-13 

2.4.2.11 REACTOR AUXILIARY BUILDINGS ........................................... 2.4-13 

2.4.2.12 STEAM TRESTLE AREAS .......................................................... 2.4-14 

2.4.2.13 TURBINE BUILDING S ................................................................ 2.4-14 

2.4.2.14 ULTIMATE HEAT SINK DAM ...................................................... 2.4-15 

2.4.2.15 YARD STRUCTURES ................................................................. 2.4-15 

2.4.3 R EFER EN C ES .................................................................................. 2.4-17 

2.5 SCOPING AND SCREENING RESULTS - ELECTRICAL AND 

INSTRUMENTATION AND CONTROLS (I&C) SYSTEMS .......... 2.5-1 

2.5.1 ELECTRICAL/I&C COMPONENT COMMODITY GROUPS ............... 2.5-2 

2.5.2 APPLICATION OF SCREENING CRITERION 10 CFR 54.21 (a)(1)(i) 

TO ELECTRICAL/I&C COMPONENT COMMODITY GROUPS ......... 2.5-3 

2.5.3 APPLICATION OF SCREENING CRITERION 10 CFR 54.21 (a)(1)(ii) 

TO SPECIFIC ELECTRICAL/I&C COMPONENT COMMODITY 

G R O U P S ............................................................................................ 2.5-4 

2.5.3.1 CABLES AND CONNECTIONS ..................................................... 2.5-4 

2.5.3.2 ELECTRICALII&C PENETRATION ASSEMBLIES 

(ELECTRICAL PORTIONS) .......................................................... 2.5-4 

2.5.4 ELECTRICAL/I&C COMPONENTS REQUIRING AN AGING 

MANAGEM ENT REVIEW ................................................................... 2.5-5 

2.5.5 R EFER EN C ES ................................................................................... 2.5-6

�4

TABLE OF CONTENTS rage it



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS I & 2 

3.0 AGING MANAGEMENT REVIEW RESULTS ....................................... 3.0-1 

3.1 REACTOR COOLANT SYSTEMS ............................................... 3.1-1 

3.1.1 REACTOR COOLANT PIPING ........................................................... 3.1-2 

3.1.1.1 C LA S S 1 P IP IN G .......................................................................... 3.1-2 

3.1.1.1.1 MATERIALS AND ENVIRONMENTS ........................... 3.1-2 

3.1.1.1.2 AGING EFFECTS REQUIRING MANAGEMENT ......... 3.1-2 

3.1.1.1.3 OPERATING EXPERIENCE ........................................ 3.1-6 

3.1.1.1.4 CO N C LUS IO N ............................................................. 3.1-7 

3.1.1.2 NO N-CLASS 1 PIPING ................................................................. 3.1-8 

3.1.1.2.1 MATERIALS AND ENVIRONMENTS ........................... 3.1-8 

3.1.1.2.2 AGING EFFECTS REQUIRING MANAGEMENT ......... 3.1-8 

3.1.1.2.3 OPERATING EXPERIENCE ........................................ 3.1-9 

3.1.1.2.4 CO NCLUSIO N ........................................................... 3.1-10 

3.1.2 P R ES S U R IZ E R S ............................................................................... 3.1-11 

3.1.2.1 MATERIALS AND ENVIRONMENTS .......................................... 3.1-11 

3.1.2.2 AGING EFFECTS REQUIRING MANAGEMENT ........................ 3.1-12 

3.1.2.2.1 C RA C K IN G ................................................................ 3.1-12 

3.1.2.2.2 REDUCTION IN FRACTURE TOUGHNESS .............. 3.1-13 

3.1.2.2.3 LOSS OF MATERIAL ................................................. 3.1-13 

3.1.2.2.4 LOSS OF MECHANICAL CLOSURE INTEGRITY ..... 3.1-13 

3.1.2.3 OPERATING EXPERIENCE ....................................................... 3.1-14 

3.1.2.3.1 INDUSTRY EXPERIENCE ......................................... 3.1-14 

3.1.2.3.2 PLANT-SPECIFIC EXPERIENCE .............................. 3.1-14 

3.1.2.4 C O N C LU S IO N ............................................................................ 3.1-15 

3.1.3 REACTO R VESSELS ........................................................................ 3.1-16 

3.1.3.1 MATERIALS AND ENVIRONMENTS .......................................... 3.1-16 

3.1.3.2 AGING EFFECTS REQUIRING MANAGEMENT ........................ 3.1-17 

3.1.3.2.1 C RA C K IN G ................................................................ 3.1-17 

3.1.3.2.2 REDUCTION IN FRACTURE TOUGHNESS .............. 3.1-18 

3.1.3.2.3 LOSS OF MATERIAL ................................................. 3.1-18 

3.1.3.2.4 LOSS OF MECHANICAL CLOSURE INTEGRITY ..... 3.1-19 

3.1.3.3 OPERATING EXPERIENCE ....................................................... 3.1-19 

3.1.3.3.1 INDUSTRY EXPERIENCE ......................................... 3.1-19 

3.1.3.3.2 PLANT-SPECIFIC EXPERIENCE .............................. 3.1-20 

3.1.3.4 C O N C LU S IO N ............................................................................ 3.1-20

TABLE OF CONTENTS Page 5



LICENSE RENEWAL APPLICATION 

LICENSE RENEWAL - TABLE OF CONTENTS 
ST. LUCIE UNITS I & 2 

3.1.4 REACTOR VESSEL INTERNALS ..................................................... 3.1-22 

3.1.4.1 MATERIALS AND ENVIRONMENTS .......................................... 3.1-22 

3.1.4.2 AGING EFFECTS REQUIRING MANAGEMENT ........................ 3.1-22 

3.1.4.2.1 C RA C KIN G ................................................................ 3.1-23 

3.1.4.2.2 REDUCTION IN FRACTURE TOUGHNESS .............. 3.1-23 

3.1.4.2.3 LOSS OF MATERIAL ................................................. 3.1-25 

3.1.4.2.4 LOSS OF MECHANICAL CLOSURE INTEGRITY ..... 3.1-25 

3.1.4.2.5 LOSS OF PRELOAD ................................................. 3.1-25 

3.1.4.2.6 DIMENSIONAL CHANGE .......................................... 3.1-25 

3.1.4.3 OPERATING EXPERIENCE ....................................................... 3.1-26 

3.1.4.3.1 INDUSTRY EXPERIENCE ......................................... 3.1-26 

3.1.4.3.2 PLANT-SPECIFIC EXPERIENCE .............................. 3.1-27 

3.1.4.4 C O N C LU S IO N ............................................................................ 3.1-27 

3.1.5 REACTOR COOLANT PUMPS ......................................................... 3.1-28 

3.1.5.1 MATERIALS AND ENVIRONMENTS .......................................... 3.1-28 

3.1.5.2 AGING EFFECTS REQUIRING MANAGEMENT ........................ 3.1-28 

3.1.5.2.1 C RA C KING ................................................................ 3.1-29 

3.1.5.2.2 REDUCTION IN FRACTURE TOUGHNESS .............. 3.1-29 

3.1.5.2.3 LOSS OF MATERIAL ................................................. 3.1-29 

3.1.5.2.4 LOSS OF MECHANICAL CLOSURE INTEGRITY ..... 3.1-30 

3.1.5.3 OPERA TING EXPERIENCE ....................................................... 3.1-30 

3.1.5.3.1 INDUSTRY EXPERIENCE ......................................... 3.1-30 

3.1.5.3.2 PLANT-SPECIFIC EXPERIENCE .............................. 3.1-31 

3.1.5.4 C O N C LU SIO N ............................................................................ 3.1-31 

3.1.6 STEAM GENERATO RS .................................................................... 3.1-32 

3.1.6.1 MATERIALS AND ENVIRONMENTS .......................................... 3.1-32 

3.1.6.2 AGING EFFECTS REQUIRING MANAGEMENT ........................ 3.1-32 

3.1.6.2.1 C RA C KING ................................................................ 3.1-33 

3.1.6.2.2 LOSS OF MATERIAL ................................................. 3.1-34 

3.1.6.2.3 LOSS OF MECHANICAL CLOSURE INTEGRITY ..... 3.1-35 

3.1.6.3 OPERATING EXPERIENCE ....................................................... 3.1-36 

3.1.6.3.1 INDUSTRY EXPERIENCE ......................................... 3.1-36 

3.1.6.3.2 PLANT-SPECIFIC EXPERIENCE .............................. 3.1-38 

3.1.6.4 C O N C LU S IO N ............................................................................ 3.1-38 

3.1.7 R EFER EN C ES .................................................................................. 3.1-40

Page6TABLE OF CONTENTS



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS 1 & 2 

3.2 ENGINEERED SAFETY FEATURES SYSTEMS ........................ 3.2-1 

3.2.1 MATERIALS AND ENVIRONMENTS ................................................. 3.2-3 

3.2.2 AGING EFFECTS REQUIRING MANAGEMENT ............................... 3.2-4 

3.2.3 OPERATING EXPERIENCE ............................................................... 3.2-5 

3.2.3.1 INDUSTRY EXPERIENCE ............................................................ 3.2-5 

3.2.3.2 PLANT-SPECIFIC EXPERIENCE ................................................. 3.2-6 

3.2.4 C O N C LU S IO N .................................................................................... 3.2-7 

3.2.5 R E FE R E N C ES ................................................................................... 3.2-8 

3.3 AUXILIARY SYSTEMS ................................................................ 3.3-1 

3.3.1 MATERIALS AND ENVIRONMENT ................................................... 3.3-4 

3.3.2 AGING EFFECTS REQUIRING MANAGEMENT ............................... 3.3-6 

3.3.3 OPERATING EXPERIENCE ............................................................... 3.3-8 

3.3.3.1 INDUSTRY EXPERIENCE ............................................................ 3.3-8 

3.3.3.2 PLANT-SPECIFIC EXPERIENCE ............................................... 3.3-10 

3.3.4 C O N C LU S IO N ................................................................................... 3.3-11 

3.3.5 REFERENCES .................................................................................. 3.3-12 

3.4 STEAM AND POWER CONVERSION SYSTEMS ....................... 3.4-1 

3.4.1 MATERIALS AND ENVIRONMENT ................................................... 3.4-3 

3.4.2 AGING EFFECTS REQUIRING MANAGEMENT ............................... 3.4-4 

3.4.3 OPERATING EXPERIENCE ............................................................... 3.4-5 

3.4.3.1 INDUSTRY EXPERIENCE ............................................................ 3.4-5 

3.4.3.2 PLANT-SPECIFIC EXPERIENCE ................................................. 3.4-6 

3.4.4 CONCLUSION .................................................................................... 3.4-7 

3.4.5 REFERENCES ................................................................................... 3.4-8 

3.5 STRUCTURES AND STRUCTURAL COMPONENTS ................. 3.5-1 

3.5.1 CONTAINMENTS ............................................................................... 3.5-2 

3.5.1.1 CONTAINMENT STEEL IN AIR STRUCTURAL 
C O M PO N E NTS ............................................................................. 3.5-2 

3.5.1.1.1 MATERIALS AND ENVIRONMENT ............................. 3.5-2 

3.5.1.1.2 AGING EFFECTS REQUIRING MANAGEMENT ......... 3.5-3 

3.5.1.1.3 OPERATING EXPERIENCE ........................................ 3.5-5 

3.5.1.1.4 CONCLUSION ............................................................. 3.5-6

TABLE OF CONTENTS 
l-'age I
Page fTABLE OF CONTENTS



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS 1 & 2 

3.5.1.2 CONTAINMENT STEEL IN FLUID STRUCTURAL 

C O M PO N ENTS ............................................................................. 3.5-7 

3.5.1.2.1 MATERIALS AND ENVIRONMENT ............................. 3.5-7 

3.5.1.2.2 AGING EFFECTS REQUIRING MANAGEMENT ......... 3.5-7 

3.5.1.2.3 OPERATING EXPERIENCE ........................................ 3.5-8 

3.5.1.2.4 CO NC LUSIO N ............................................................. 3.5-9 

3.5.1.3 CONTAINMENT CONCRETE STRUCTURAL COMPONENTS .... 3.5-9 

3.5.1.3.1 MATERIALS AND ENVIRONMENT ........................... 3.5-10 

3.5.1.3.2 AGING EFFECTS REQUIRING MANAGEMENT ....... 3.5-10 

3.5.1.3.3 OPERATING EXPERIENCE ...................................... 3.5-13 

3.5.1.3.4 CO NCLUSIO N ........................................................... 3.5-13 

3.5.1.4 CONTAINMENT MISCELLANEOUS STRUCTURAL 

C O M PO N ENTS ........................................................................... 3.5-14 

3.5.1.4.1 MATERIALS AND ENVIRONMENT ........................... 3.5-14 

3.5.1.4.2 AGING EFFECTS REQUIRING MANAGEMENT ....... 3.5-14 

3.5.1.4.3 OPERATING EXPERIENCE ...................................... 3.5-15 

3.5.1.4.4 CO NCLUSIO N ........................................................... 3.5-16 

3.5.2 OTHER STRUCTURES ..................................................................... 3.5-17 

3.5.2.1 STEEL IN AIR STRUCTURAL COMPONENTS .......................... 3.5-17 

3.5.2.1.1 MATERIALS AND ENVIRONMENT ........................... 3.5-18 

3.5.2.1.2 AGING EFFECTS REQUIRING MANAGEMENT ....... 3.5-18 

3.5.2.1.3 OPERATING EXPERIENCE ...................................... 3.5-20 

3.5.2.1.4 CO NCLUSIO N ........................................................... 3.5-20 

3.5.2.2 STEEL IN FLUID STRUCTURAL COMPONENTS ...................... 3.5-21 

3.5.2.2.1 MATERIALS AND ENVIRONMENT ........................... 3.5-21 

3.5.2.2.2 AGING EFFECTS REQUIRING MANAGEMENT ....... 3.5-21 

3.5.2.2.3 OPERATING EXPERIENCE ...................................... 3.5-22 

3.5.2.2.4 CO NCLUSIO N ........................................................... 3.5-23 

3.5.2.3 CONCRETE STRUCTURAL COMPONENTS ............................. 3.5-24 

3.5.2.3.1 MATERIALS AND ENVIRONMENT ........................... 3.5-24 

3.5.2.3.2 AGING EFFECTS REQUIRING MANAGEMENT ....... 3.5-24 

3.5.2.3.3 OPERATING EXPERIENCE ...................................... 3.5-27 

3.5.2.3.4 CO NCLUSIO N ........................................................... 3.5-28 

3.5.2.4 MISCELLANEOUS STRUCTURAL COMPONENTS ................... 3.5-28 

3.5.2.4.1 MATERIALS AND ENVIRONMENT ........................... 3.5-29 

3.5.2.4.2 AGING EFFECTS REQUIRING MANAGEMENT ....... 3.5-29

r'age8TABLE OF CONTENTS



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS 1 & 2 

3.5.2.4.3 OPERATING EXPERIENCE ...................................... 3.5-30 

3.5.2.4.4 CO NCLUSIO N ........................................................... 3.5-31 

3.5.3 R E FER E N C ES .................................................................................. 3.5-33 

3.6 ELECTRICAL AND INSTRUMENTATION AND CONTROLS ..... 3.6-1 

3.6.1 AGING EFFECTS REQUIRING MANAGEMENT ............................... 3.6-2 

3.6.1.1 NON-ENVIRONMENTALLY QUALIFIED INSULATED CABLES 

AND CO NNECTIO NS ................................................................... 3.6-2 

3.6.1.1.1 LOW-VOLTAGE METAL CONNECTOR CONTACT 

SURFACES - MOISTURE AND OXYGEN ................. 3.6-2 

3.6.1.1.2 LOW-VOLTAGE METAL COMPRESSION FITTINGS 

- VIBRATION AND TENSILE STRESS ...................... 3.6-3 

3.6.1.1.3 MEDIUM-VOLTAGE INSULATION (CABLE AND 

CONNECTIONS) - MOISTURE AND VOLTAGE 

S T R E S S ...................................................................... 3.6-3 

3.6.1.1.4 MEDIUM-AND LOW-VOLTAGE INSULATION 

(CABLE AND CONNECTIONS) - RADIATION AND 

O X Y G E N ..................................................................... 3.6-4 

3.6.1.1.5 MEDIUM-AND LOW-VOLTAGE INSULATION 

(CABLE AND CONNECTIONS) - HEAT AND 

O X Y G E N ..................................................................... 3.6-5 

3.6.1.1.6 MEDIUM-AND LOW-VOLTAGE INSULATION 

(CABLE AND CONNECTIONS) - ADVERSE 

LOCALIZED ENVIRONMENTS .................................... 3.6-6 

3.6.1.2 UNINSULATED GROUND CONDUCTORS .................................. 3.6-8 

3.6.2 OPERATING EXPERIENCE ............................................................... 3.6-9 

3.6.2.1 INDUSTRY EXPERIENCE ............................................................ 3.6-9 

3.6.2.2 PLANT-SPECIFIC EXPERIENCE ................................................. 3.6-9 

3.6.3 C O N C LU S IO N ................................................................................... 3.6-10 

3.6.4 R E FER E N C ES .................................................................................. 3.6-11 

4.0 TIME-LIMITED AGING ANALYSES ......................... 4.0-1 

4.1 IDENTIFICATION OF TIME-LIMITED AGING ANALYSES .......... 4.1-1 

4.1.1 TIME-LIMITED AGING ANALYSES IDENTIFICATION PROCESS .... 4.1-2 

4.1.2 IDENTIFICATION OF EXEMPTIONS ................................................. 4.1-3 

4.1.3 R E FE R E N C E S ................................................................................... 4.1-4 

4.2 REACTOR VESSEL NEUTRON EMBRITTLEMENT ................... 4.2-1 

"4.2.1 UPPER-SHELF ENERGY ................................................................... 4.2-3 

4.2.2 PRESSURIZED THERMAL SHOCK .................................................. 4.2-4 

TABLE OF CONTENTS Page 9



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS 1 & 2 

4.2.3 PRESSURE-TEMPERATURE LIMITS ............................................... 4.2-5 

4.2.4 R EFE R E N C ES ................................................................................... 4.2-6 

4.3 METAL FATIGUE ........................................................................ 4.3-1 

4.3.1 ASME BOILER AND PRESSURE VESSEL CODE, SECTION III, 

CLASS 1 COMPONENTS .................................................................. 4.3-2 

4.3.2 ASME BOILER AND PRESSURE VESSEL CODE, SECTION III, 

CLASS 2 AND 3, AND ANSI B31.1 COMPONENTS .......................... 4.3-4 

4.3.3 ENVIRONMENTALLY ASSISTED FATIGUE ..................................... 4.3-5 

4.3.4 R E FE R E N C ES .................................................................................. 4.3-10 

4.4 ENVIRONMENTAL QUALIFICATION OF ELECTRIC 
E Q U IP M E N T ............................................................................... 4.4-1 

4.4.1 ELECTRICAL AND I&C COMPONENT ENVIRONMENTAL 

QUALIFICATION ANALYSES ............................................................ 4.4-5 

4.4.1.1 ALPHAWIRE AND CABLE ........................................................... 4.4-7 

4.4.1.2 AMERACE TERMINAL BLOCKS .................................................. 4.4-8 

4.4.1.3 ANCHOR DARLING VALVE ACTUATORS ................................... 4.4-9 

4.4.1.4 ASCO NORMALLY DE-ENERGIZED SOLENIOD VALVES; 
MODELS 206-381 AND NP-8320 ................................................ 4.4-10 

4.4.1.5 ASCO NORMALLY DE-ENERGIZED SOLENOID VALVES; 
MODELS NP-8316, NP-8321, AND NP-8344 .............................. 4.4-11 

4.4.1.6 BOSTON INSULATED WIRE CABLES ....................................... 4.4-12 

4.4.1.7 CERRO (ROCKBESTOS) CABLES ............................................ 4.4-13 

4.4.1.8 CERRO (ROCKBESTOS) COAXIAL/TRIAXIAL CABLES ............ 4.4-14 

4.4.1.9 COMBUSTION ENGINEERING MINERAL INSULATED 

CABLES AND CONNECTORS ................................................... 4.4-15 

4.4.1.10 CONAX CONDUIT SEALS .......................................................... 4.4-17 

4.4.1.11 CONAX PENETRATIONS ........................................................... 4.4-18 

4.4.1.12 CONAX THERMOCOUPLES ...................................................... 4.4-19 

4.4.1.13 CONTINENTAL CABLES ............................................................ 4.4-20 

4.4.1.14 CV I HEATERS ............................................................................ 4.4-21 

4.4.1.15 EGS GRAYBOOT CONNECTORS ............................................. 4.4-22 

4.4.1.16 FLUID CONTROL INCORPORATED LEVEL SENSORS ............ 4.4-23 

4.4.1.17 GENERAL ATOMIC RADIATION MONITORS ............................ 4.4-24 

4.4.1.18 GENERAL CABLE CABLES ........................................................ 4.4-25 

4.4.1.19 GENERAL ELECTRIC CABLES .................................................. 4.4-26

Page 10TABLE OF CONTENTS



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS 1 & 2 

4.4.1.20 GENERAL ELECTRIC HIGH PRESSURE SAFETY INJECTION 

(UNIT 1) AND AUXILIARY FEEDWATER PUMP MOTORS ........ 4.4-27 

4.4.1.21 GENERAL ELECTRIC HIGH PRESSURE SAFETY INJECTION 

(UNIT 2) PUM P M OTO RS ........................................................... 4.4-28 

4.4.1.22 GENERAL ELECTRIC TERMINAL BLOCKS ............................... 4.4-29 

4.4.1.23 GORDON THERMOCOUPLES ................................................... 4.4-30 

4.4.1.24 GULF GENERAL ATOMIC ELECTRICAL PENETRATIONS ....... 4.4-31 

4.4.1.25 IMO INDUSTRIES LEVEL SENSORS ......................................... 4.4-32 

4.4.1.26 INDEECO HEATERS .................................................................. 4.4-33 

4.4.1.27 KERITE CABLES (FR, FR2, AND HTK INSULATION) ................ 4.4-34 

4.4.1.28 LIMITORQUE VALVE OPERATORS ........................................... 4.4-35 

4.4.1.29 MAGNETROL LEVEL SW ITCH ................................................... 4.4-36 

4.4.1.30 MICRO SW ITCH LIMIT SW ITCH ................................................ 4.4-37 

4.4.1.31 OKONITE CABLES (EPR INSULATION) .................................... 4.4-38 

4.4.1.32 OKONITE CABLES (X-OLENE FMR INSULATION) .................... 4.4-39 

4.4.1.33 RAYCHEM CABLES ................................................................... 4.4-40 

4.4.1.34 RAYCHEM SPLICES .................................................................. 4.4-41 

4.4.1.35 RdF RESISTANCE TEMPERATURE DETECTORS ................... 4.4-42 

4.4.1.36 RELIANCE ELECTRIC CONTAINMENT FAN COOLER 
M O T O R S .................................................................................... 4 .4-43 

4.4.1.37 RO M E CABLES ........................................................................... 4.4-44 

4.4.1.38 SIEMENS ALLIS CONTAINMENT SPRAY PUMP MOTORS ...... 4.4-45 

4.4.1.39 TARGET ROCK NORMALLY DE-ENERGIZED SOLENOID 
VALVES; SERIES 80B ................................................................ 4.4-46 

4.4.1.40 TARGET ROCK NORMALLY DE-ENERGIZED SOLENOID 
VALVES; SERIES 74Q, 76R, 78E, 84V, 89Q, AND 98K ............. 4.4-47 

4.4.1.41 TEC ACOUSTIC MONITORS - ACCELEROMETER AND 
CABLE ASSEM BLY .................................................................... 4.4-48 

4.4.1.42 TELEDYNE THERMATICS CABLE ............................................. 4.4-49 

4.4.1.43 3M TAPE SPLICES ..................................................................... 4.4-50 

4.4.1.44 VALCOR NORMALLY DE-ENERGIZED SOLENOID VALVES .... 4.4-51 

4.4.1.45 WEED RESISTANCE TEMPERATURE DETECTORS ............... 4.4-52 

4.4.1.46 WESTINGHOUSE CHARGING PUMP MOTORS ....................... 4.4-53 

4.4.1.47 WESTINGHOUSE CONTAINMENT FAN COOLER MOTORS .... 4.4-54 

4.4.1.48 WESTINGHOUSE HYDROGEN RECOMBINERS ...................... 4.4-55 

4.4.1.49 WESTINGHOUSE LOW PRESSURE SAFETY INJECTION 
PU M P M O TO RS ......................................................................... 4.4-56

Page 11TABLE OF CONTENTS



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS 1 & 2 

4.4.1.50 WESTINGHOUSE VENTILATION FAN MOTORS ...................... 4.4-57 

4.4.1.51 UNITED CONTROLS INTERNATIONAL SILICONE TAPE ......... 4.4-58 

4.4.2 GS1-168, ENVIRONMENTAL QUALIFICATION OF ELECTRICAL 
C O M PO N E NTS ................................................................................. 4.4-59 

4.4.3 R E FER EN C ES .................................................................................. 4.4-60 

4.5 METAL CONTAINMENT AND PENETRATION FATIGUE ........... 4.5-1 

4.5.1 METAL CONTAINMENT FATIGUE .................................................... 4.5-1 

4.5.2 PENETRATIO N FATIG UE .................................................................. 4.5-2 

4 .5.3 R E FE R E N C E S ................................................................................... 4.5-3 

4.6 PLANT-SPECIFIC TIME-LIMITED AGING ANALYSES ............... 4.6-1 

4.6.1 LEAK-BEFORE-BREAK FOR REACTOR COOLANT SYSTEM 

P IP IN G ................................................................................................ 4 .6-1 

4.6.2 CRANE LOAD CYCLE LIM IT ............................................................. 4.6-2 

4.6.3 UNIT 1 CORE SUPPORT BARREL REPAIR ..................................... 4.6-3 

4.6.4 ALLOY 600 INSTRUMENT NOZZLE REPAIRS ................................. 4.6-5 

4.6.5 R E FE R E N C ES ................................................................................... 4.6-7

TABLE OF CONTENTS 
Page 12
Page 12TABLE OF CONTENTS



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS I & 2 

APPENDICES 

APPENDIX A ............................................................................. A-1 

APPENDIX Al .............................................................................. Al-1 

APPENDIX A2 .............................................................................. A2-1 

APPENDIX B ............................................................................. B-1 

APPENDIX C ............................................................................. C -1 

APPENDIX D ............................................................................. D-1

TABLE OF CONTENTS 
Page 13

TABLE OF CONTENTS Page 13



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS 1 & 2

LIST OF TABLES

TABLE 2.1-1 

TABLE 2.2-1 

TABLE 2.2-2 

TABLE 2.2-3 

TABLE 2.3-1 

TABLE 2.3-2 

TABLE 2.3-3 

TABLE 2.3-4 

TABLE 2.5-1 

"TABLE 3.0-1 

TABLE 3.0-2 

TABLE 3.1-1 

TABLE 3.2-1 

TABLE 3.2-2 

TABLE 3.2-3 

TABLE 3.2-4 

TABLE 3.2-5 

TABLE 3.3-1 

TABLE 3.3-2 

TABLE 3.3-3 

TABLE 3.3-4 

TABLE 3.3-5 

TABLE 3.3-6 

TABLE 3.3-7 

TABLE 3.3-8 

"• TABLE 3.3-9 

TABLE 3.3-10

RADIOLOGICAL CONSEQUENCES OF ACCIDENTAL RELEASES ..... 2.1-20 

LICENSE RENEWAL SCOPING RESULTS FOR MECHANICAL 

S Y S T E M S .................................................................................................. 2.2-2 

LICENSE RENEWAL SCOPING RESULTS FOR STRUCTURES ............ 2.2-4 

LICENSE RENEWAL SCOPING RESULTS FOR ELECTRICAL/I&C 

S Y S T E M S .................................................................................................. 2.2-6 

REACTOR COOLANT SYSTEMS LICENSE RENEWAL BOUNDARY 

D R A W IN G S ............................................................................................. 2.3-33 

ENGINEERED SAFETY FEATURES SYSTEMS LICENSE RENEWAL 

BO UNDARY DRAW ING S ........................................................................ 2.3-34 

AUXILIARY SYSTEMS LICENSE RENEWAL BOUNDARY 

D R A W IN G S ............................................................................................. 2.3-36 

STEAM AND POWER CONVERSION SYSTEMS LICENSE 

RENEWAL BOUNDARY DRAWINGS ..................................................... 2.3-40 

ELECTRICAL/I&C COMPONENT COMMODITY GROUPS ...................... 2.5-7 

INTERNAL SERVICE ENVIRONMENTS ................................................... 3.0-2 

EXTERNAL SERVICE ENVIRONMENTS .................................................. 3.0-3 

REACTOR COOLANT SYSTEMS ........................................................... 3.1-41 

CO NTAINM ENT COO LING ....................................................................... 3.2-9 

CO NTAINM ENT SPRAY .......................................................................... 3.2-14 

CO NTAINM ENT ISOLATIO N ................................................................... 3.2-21 

SA FETY INJECTIO N ............................................................................... 3.2-27 

CONTAINMENT POST ACCIDENT MONITORING ................................. 3.2-32 

CHEMICAL AND VOLUME CONTROL ................................................... 3.3-13 

COMPONENT COOLING WATER .......................................................... 3.3-18 

DEMINERALIZED MAKEUP WATER (Unit 2 only) .................................. 3.3-23 

DIESEL GENERATORS AND SUPPORT SYSTEMS ............................. 3.3-24 

EMERGENCY COOLING CANAL ............................................................ 3.3-41 

FIR E PRO TECTIO N ................................................................................ 3.3-42 

FU EL PO O L C O O LING ........................................................................... 3.3-48 

IN STR U M ENT A IR ................................................................................... 3.3-51 

INTAKE COOLING W ATER ..................................................................... 3.3-59 

MISCELLANEOUS BULK GAS SUPPLY ................................................. 3.3-65
-'age 14

TABLE OF CONTENTS Page 14



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS 1 & 2

TABLE 3.3-11 

TABLE 3.3-12 

TABLE 3.3-13 

TABLE 3.3-14 

TABLE 3.3-15 

TABLE 3.3-16 

TABLE 3.4-1 

TABLE 3.4-2 

TABLE 3.4-3 

TABLE 3.5-1 

TABLE 3.5-2 

TABLE 3.5-3 

TABLE 3.5-4 

TABLE 3.5-5 

TABLE 3.5-6 

TABLE 3.5-7 

TABLE 3.5-8 

TABLE 3.5-9 

TABLE 3.5-10 

TABLE 3.5-11 

TABLE 3.5-12 

TABLE 3.5-13 

TABLE 3.5-14 

TABLE 3.5-15 

TABLE 3.5-16 

TABLE 3.6-1 

TABLE 3.6-2 

TABLE 3.6-3 

TABLE 3.6-4 

TABLE 3.6-5

PRIMARY MAKEUP WATER ................................................................... 3.3-66 

S A M P L IN G ............................................................................................... 3.3-70 

S ERV IC E W AT ER ................................................................................... 3.3-71 

TURBINE COOLING WATER (Unit 1 only) .............................................. 3.3-73 

V E N T ILA T IO N .......................................................................................... 3.3-75 

WASTE MANAGEMENT .......................................................................... 3.3-89 

MAIN STEAM, AUXILIARY STEAM, AND TURBINE ................................. 3.4-9 

MAIN FEEDWATER AND STEAM GENERATOR BLOWDOWN ............ 3.4-13 

AUXILIARY FEEDWATER AND CONDENSATE ..................................... 3.4-16 

STRUCTURAL COMPONENT INTENDED FUNCTIONS ........................ 3.5-34 

C O NTA IN M ENTS .................................................................................... 3.5-35 

COMPONENT COOLING WATER AREAS ............................................. 3.5-45 

CONDENSATE POLISHER BUILDING ................................................... 3.5-49 

CONDENSATE STORAGE TANK ENCLOSURES ................................. 3.5-50 

DIESEL OIL EQUIPMENT ENCLOSURES ............................................. 3.5-54 

EMERGENCY DIESEL GENERATOR BUILDINGS ............................... 3.5-57 

FIRE RATED ASSEMBLIES ................................................................... 3.5-60 

FUEL HANDLING BUILDINGS ............................................................... 3.5-63 

INTAKE, DISCHARGE, AND EMERGENCY COOLING CANALS .......... 3.5-70 

INTAKE STRUCTURES .......................................................................... 3.5-71 

REACTOR AUXILIARY BUILDINGS ....................................................... 3.5-74 

STEAM TRESTLE AREAS ....................................................................... 3.5-81 

TU R BIN E BU ILD ING S ............................................................................. 3.5-84 

ULTIMATE HEAT SINK DAM ................................................................... 3.5-86 

YA RD STR UCTU RES .............................................................................. 3.5-90 

POTENTIAL AGING EFFECTS ADAPTED FROM DOE CABLE 

A M G , TA B LE 4-18 ................................................................................... 3.6-12 

MOISTURE EXPOSURE SOURCES ....................................................... 3.6-13 

INSULATION MATERIAL RADIATION EXPOSURE COMPARISON ...... 3.6-14 

INSULATION MATERIAL TEMPERATURE EXPOSURE 

C O M PA R IS O N ......................................................................................... 3.6-15 

ELECTRICAL/I&C COMPONENTS AGING MANAGEMENT 

R EV IEW S U M M A RY ................................................................................ 3.6-16

rage 13
TABLE OF CONTENTS P~age 15



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TABLE OF CONTENTS 

ST. LUCIE UNITS 1 & 2

TABLE 4.1-1 

TABLE 4.2-1 

TABLE 4.2-2 

TABLE 4.2-3 

TABLE 4.2-4

TIM E-LIM ITED AGING ANALYSES ........................................................... 4.1-5 

ST. LUCIE UNIT 1 - 60-YEAR EOL USE VALUES FOR THE 

BELTLINE MATERIALS (USE METHOD: REG. GUIDE 1.99, REV. 2, 

PO S ITIO N 1.2, G RA PH ) ............................................................................ 4.2-7 

ST. LUCIE UNIT 2 - 60-YEAR EOL USE VALUES FOR THE 

BELTLINE MATERIALS (USE METHOD: REG. GUIDE 1.99, REV. 2, 

PO S ITIO N 1.2, G RA PH ) ............................................................................ 4.2-8 

ST. LUCIE UNIT 1 - 60 YEAR EOL RTPTS VALUES FOR THE 

BELTLIN E M ATER IALS ............................................................................. 4.2-9 

ST. LUCIE UNIT 2 - 60 YEAR EOL RTPTS VALUES FOR THE 

BELTLIN E M ATER IA LS ........................................................................... 4.2-10

TABLE OF CONTENTS 
Page lb
Page 16fTABLE OF CONTENTS



LICENSE RENEWAL APPLICATION 

LICENSE RENEWAL - ADMINISTRATIVE INFORMATION 

ST. LUCIE UNITS 1 & 2 

1.0 ADMINISTRATIVE INFORMATION 

1.1 PURPOSE AND GENERAL INFORMATION 

Pursuant to Part 54 of Title 10 of the Code of Federal Regulations (10 CFR 54), this 

Application seeks renewal for an additional 20-year term of the facility operating licenses for 

St. Lucie Unit 1 (DPR-67) and Unit 2 (NPF-16). The Unit 1 operating license (DPR-67) 

currently expires at midnight, March 1, 2016. The Unit 2 operating license (NPF-16) expires 

at midnight, April 6, 2023. The application includes renewal of the source, special nuclear, 

and byproduct materials licenses that are combined in the Unit 1 and Unit 2 licenses.  

The application is organized in accordance with U. S. Nuclear Regulatory Commission 

(NRC) Regulatory Guide 1.188, "Standard Format and Content for Applications to Renew 

Nuclear Power Plant Licenses," dated July 2001, which endorses the guidance provided by 

NEI 95-10, "Industry Guideline for Implementing the Requirements of 10 CFR Part 54 - The 

License Renewal Rule," Revision 3, dated March 2001.  

Section 54.17(c) of 10 CFR 54 requires that an application for a renewed operating license 

not be submitted earlier than 20 years before the expiration of the license currently in effect.  

This application is being submitted earlier than 20 years before the expiration of the current 

operating license for St. Lucie Unit 2; however, an exemption to the 20-year requirement of 

10 CFR 54.17(c) was approved by the NRC as documented in the NRC letter and Safety 

Evaluation dated February 27, 2001 (TAC No. MB0418). St. Lucie Unit 1 does not require 

"such an exemption.  

The environmental information required by 10 CFR 54.23 is provided as a separate report 

entitled, "Applicant's Environmental Report - Operating License Renewal Stage, St. Lucie 

Units 1 & 2." 

This License Renewal Application and its supporting Environmental Report are intended to 

provide sufficient information for the NRC to complete its technical and environmental 

reviews. The License Renewal Application and Environmental Report are designed to allow 

the NRC to make the finding required by 10 CFR 54.29 in support of the issuance of 

renewed operating licenses for St. Lucie Units 1 and 2. Following is the general information 

required by 10 CFR 54.17 and 10 CFR 54.19.  

1.1.1 NAME OF APPLICANT 

Florida Power & Light Company 

[St. Lucie Unit 2 is owned, in part, by the Orlando Utilities Commission of the City of 

Orlando, Florida (;6.1%), and the Florida Municipal Power Agency (;t8.8%). However, 

Florida Power & Light Company is the majority owner (=85.1%) and is authorized to act as 

agent for the Orlando Utilities Commission and the Florida Municipal Power Agency and has 

exclusive responsibility and control over the physical construction, operation, and 

maintenance of the facility. St. Lucie Unit 1 is wholly owned and operated by Florida Power 

& Light Company.] 
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1.1.2 ADDRESS OF APPLICANT 

Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420 

Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408 

Address of the St. Lucie Nuclear Plant: 

Florida Power & Light Company 
St. Lucie Nuclear Plant 
6351 S. Ocean Drive 
Jensen Beach, Florida 34957-2000 

1.1.3 OCCUPATION OF APPLICANT 

Florida Power & Light Company (FPL) is an investor-owned utility, primarily engaged in the 
generation, transmission, and distribution of electricity. The service territory covers the 
southern third and almost the entire eastern seaboard of the State of Florida. FPL supplies 
electric service to more than 3.7 million residential, commercial, and industrial customers.  
To service this area, FPL operates 14 electric generating facilities with an installed capacity 
of over 16,000 megawatts (MW) electric, including the St. Lucie Nuclear Plant.  

Florida Municipal Power Agency (FMPA) is a nonprofit, joint action agency formed by 
twenty-nine (29) municipal electric utilities, serving approximately 700,000 customers in the 
State of Florida.  

Orlando Utilities Commission (OUC) is a municipally owned public utility providing water and 
electric service to the City of Orlando and adjoining portions of Orange County. OUC 
currently serves 156,000 customers in the entire City of Orlando, a portion of unincorporated 
Orange County, and the City of St. Cloud.
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1.1.4 ORGANIZATION AND MANAGEMENT OF APPLICANT 

FPL is a public utility incorporated under the laws of the State of Florida, with its principal 

office located in Juno Beach, Florida.  

FPL is not owned, controlled, or dominated by an alien, a foreign corporation, or a foreign 

government.  

The names and business addresses of FPL's, FMPA's, and OUC's directors and principal 

officers are listed below. All persons listed are U.S. citizens.  

Florida Power & Light Company - Directors 

JAMES L. BROADHEAD 
Chairman and Chief Executive Officer 

Florida Power & Light Company 

700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420 

LEWIS HAY III 
Florida Power & Light Company 

700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420 

PAUL J. EVANSON 
President 
Florida Power & Light Company 

700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420 

DENNIS P. COYLE 
General Counsel and Secretary 

Florida Power & Light Company 

700 Universe Boulevard 
Post Office Box 14000 

Juno Beach, Florida 33408-0420
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Florida Power & Light Company - Directors (continued) 

LAWRENCE J. KELLEHER 
Senior Vice President, Human Resources and Corporate Services 
Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420 

ARMANDO J. OLIVERA 
Senior Vice President, Power Systems 
Florida Power & Light Company 
9250 West Flagler Street 
Post Office Box 029100 
Miami, Florida 33102-9100 

JOHN A. STALL 
Senior Vice President, Nuclear Operations 
Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420 

ANTONIO RODRIGUEZ 
Senior Vice President, Power Generation 
Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420 

MORAY P. DEWHURST 
Senior Vice President, Finance, and Chief Financial Officer 
Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420
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Florida Power & Light Company - Principal Officers 

JAMES L. BROADHEAD 
Chairman and Chief Executive Officer 

Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 

Juno Beach, Florida 33408-0420 

LEWIS HAY III 
Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 

Juno Beach, Florida 33408-0420 

PAUL J. EVANSON 
President 
Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 

Juno Beach, Florida 33408-0420 

DENNIS P. COYLE 
General Counsel and Secretary 

Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420 

LAWRENCE J. KELLEHER 
Senior Vice President, Human Resources and Corporate Services 

Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 

Juno Beach, Florida 33408-0420 

ARMANDO J. OLIVERA 
Senior Vice President, Power Systems 

Florida Power & Light Company 
9250 West Flagler Street 
Post Office Box 029100 
Miami, Florida 33102-9100
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Florida Power & Light Company - Principal Officers (continued) 

JOHN A. STALL 
Senior Vice President, Nuclear Operations 
Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420 

ANTONIO RODRIGUEZ 
Senior Vice President, Power Generation 
Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420 

MORAY P. DEWHURST 
Senior Vice President, Finance, and Chief Financial Officer 
Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420 

ROBERT L. McGRATH 
Treasurer 
Florida Power & Light Company 
700 Universe Boulevard 
Post Office Box 14000 
Juno Beach, Florida 33408-0420 

Florida Municipal Power Agency - Directors 

DEAN G. SHAW 
Chairman 
Ocala 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002
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Florida Municipal Power Agency - Directors (continued) 

JAMES C. WELSH 
Vice Chairman 
Kissimmee Utility Authority 
c/o Florida Municipal Power Agency 

8553 Commodity Circle 
Orlando, Florida 32819-9002 

VINCE RUANO 
Secretary 
Bushnell 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

ELIE J. BOUDREAUX III 
Treasurer 
Fort Pierce Utilities Authority 
c/o Florida Municipal Power Agency 

8553 Commodity Circle 
Orlando, Florida 32819-9002 

JAMES A. LEWIS 
Alachua 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

JOSEPH J. DELEGGE 
Bartow 
c/o Florida Municipal Power Agency 

8553 Commodity Circle 
Orlando, Florida 32819-9002 

ELMON LEE GARNER 
Chattahoochee 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002
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Florida Municipal Power Agency - Directors (continued) 

WILLIAM H. BEHN 
Clewiston 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

AL MINNER 
Fort Meade 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

DARRELL R. DUBOSE 
Gainesville Regional Utilities 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

JIMMY KNIGHT 
Green Cove Springs 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

SUSAN J. FREIDEN 
Town of Havana 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

JAMES L. SWARTZ 
Homestead 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

GEORGE D. FORBES 
Jacksonville Beach 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002
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Florida Municipal Power Agency - Directors (continued) 

RAYMOND RODRIGUEZ 
Utility Board of the City of Key West 

c/o Florida Municipal Power Agency 

8553 Commodity Circle 
Orlando, Florida 32819-9002 

ROBERT G. SIEGEL 
Lakeland Electric 
c/o Florida Municipal Power Agency 

8553 Commodity Circle 
Orlando, Florida 32819-9002 

ANATOLE BEZUGLY 
Lake Worth 
c/o Florida Municipal Power Agency 

8553 Commodity Circle 
Orlando, Florida 32819-9002 

TOM KLINKER 
Leesburg 
c/o Florida Municipal Power Agency 

8553 Commodity Circle 
Orlando, Florida 32819-9002 

HARRY H. OGLETREE 
Moore Haven 
c/o Florida Municipal Power Agency 

8553 Commodity Circle 
Orlando, Florida 32819-9002 

DONALD E. McBRIDE 
Mount Dora 

c/o Florida Municipal Power Agency 

8553 Commodity Circle 

Orlando, Florida 32819-9002 

BLAINE SUGGS 
Newberry 

c/o Florida Municipal Power Agency 

8553 Commodity Circle 
Orlando, Florida 32819-9002 
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Florida Municipal Power Agency - Directors (continued) 

RONALD L. VADEN 
City of New Smyrna Beach 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

FREDERICK F. HADDAD, JR.  
Orlando Utilities Commission 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

MARVIN W. COX 
Quincy 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

MICHAEL TURNER 
St. Cloud 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

JERRY WADSWORTH 
Starke 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

REX TAYLOR 
Vero Beach 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

JERRY CONERLY 
Wauchula 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002
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Florida Municipal Power Agency - Directors (continued) 

BROOKS M. HOLLOWAY 
Williston 
c/o Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

Florida Municipal Power Agency - Principal Officers 

ROGER A. FONTES 
General Manager and Chief Executive Officer 
Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

FREDERICK M. BRYANT 
General Counsel 
Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

MARY ANN DAVIS 
Director of Finance and Chief Financial Officer 

Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

THOMAS E. REEDY 
Director of Member Services and Information Systems 
Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002 

ROBERT C. WILLIAMS 
Director of Engineering 
Florida Municipal Power Agency 
8553 Commodity Circle 
Orlando, Florida 32819-9002

1.0 ADMINISTRATIVE INFORMATION 
rage i.-i-*ii
Page 1111.0 ADMINISTRATIVE INFORMATION



. LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL- ADMINISTRATIVE INFORMATION 

ST. LUCIE UNITS 1 & 2 

Orlando Utilities Commission - Directors 

TICO PEREZ 
President 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408 

RAY D. McCLEESE 
First Vice President 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408 

THOMAS BOROUGHS 
Second Vice President 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408 

CAROL WILSON 
Immediate Past President 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408 

GLENDA E. HOOD 
Mayor, Commissioner 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408 

Orlando Utilities Commission - Principal Officers 

ROBERT C. HAVEN 
General Manager and Chief Executive Officer 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408
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Orlando Utilities Commission - Principal Officers (continued) 

FREDERICK F. HADDAD, JR.  
Vice President, Power Resources Business Unit 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408 

THOMAS E. WASHBURN 
Vice President, Electric Transmission Business Unit, and Chief Information Officer 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408 

KENNETH P. KSIONEK 
Vice President, Electric Distribution Business Unit 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408 

DOUGLAS M. SPENCER 
Vice President, OU Customer Connection 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408 

JOHN E. HEARN 
Vice President, Financial Services, and Chief Financial Officer 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408 

ALVIN C. FRAZIER 
Vice President, Corporate Services 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408 

THOMAS B. TART 
Vice President and General Counsel 
Orlando Utilities Commission 
500 South Orange Avenue 
Orlando, Florida 32801-4408
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1.1.5 CLASS AND PERIOD OF LICENSE SOUGHT 

FPL requests renewal of the Class 104b operating license for St. Lucie Unit 1 and the Class 

103 operating license for St. Lucie Unit 2 (license numbers DPR-67 and NPF-16, 

respectively) for a period of 20 years beyond the expiration of the current licenses. For St.  

Lucie Unit 1 (DPR-67), license renewal would extend the licensed term from midnight 

March 1, 2016, until midnight March 1, 2036. For St. Lucie Unit 2 (NPF-16), license renewal 

would extend the licensed term from midnight April 6, 2023, until midnight April 6, 2043.  

This application also seeks renewal of those NRC source material, special nuclear material, 

and byproduct material licenses that are currently subsumed into or combined with the 

current operating licenses.  

The facility will continue to be known as the St. Lucie Nuclear Plant and will continue to 

generate electric power during the renewal period.  

1.1.6 ALTERATION SCHEDULE 

FPL does not propose to construct or alter any production or utilization facility in connection 

with this renewal application.  

1.1.7 REGULATORY AGENCIES 

The Florida Public Service Commission and the Federal Energy Regulatory Commission 
have jurisdiction over FPL's rates and services.  

Florida Public Service Commission 
Capital Circle Office Center 
2540 Shumard Oak Boulevard 
Tallahassee, Florida 32399-0850 

Federal Energy Regulatory Commission 
888 First Street, NE 
Washington, DC 20426-0002 

1.1.8 NEWS PUBLICATIONS 

The following news publications are in circulation near the St. Lucie plant and are 

considered appropriate to give reasonable notice of this application: 

The Tribune 
600 Edwards Road 
Fort Pierce, Florida 34982-6295 
561-461-2050 
Fax-561-461-4447
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Okeechobee News 
107 SW 17th Street, Suite D 
Okeechobee, Florida 34974-6110 
941-763-3134 
Fax-941-763-5901 

The Stuart News 

1939 SE Federal Highway 
Stuart, Florida 34994-3915 
561-287-1550 
Fax-561-221-4246 

The Port St. Lucie News 
1932 SE Port St. Lucie Blvd.  
Port St. Lucie, Florida 34952-5509 
561-337-5800 
Fax-561-335-0877 

Vero Beach Press Journal 

1801 US Highway 1 
Vero Beach, Florida 32960-0997 
561-562-2315 
Fax-561-978-2364 

The Palm Beach Post 
2751 South Dixie Highway 
West Palm Beach, Florida 33405-1298 

561-820-4100 
Fax-561-820-4407 

1.1.9 CONFORMING CHANGES TO THE STANDARD INDEMNITY AGREEMENT 

The requirements at 10 CFR 54.19(b) state that license renewal applications include, 

"...conforming changes to the standard indemnity agreement, 10 CFR 140.92, Appendix B, 

to account for the expiration term of the proposed renewed license." The current indemnity 

agreement for St. Lucie Units 1 and 2 states, in Article VII, that the agreement shall 

terminate at the time of expiration of that license specified in Item 3 of the Attachment to the 

agreement, which is the last to expire. Item 3 of the Attachment to the indemnity 

agreement, as revised by Amendment No. 10, lists four license numbers. Should the 

license numbers be changed upon issuance of the renewed licenses, FPL requests that 

conforming changes be made to Item 3 of the Attachment, and to any other sections of the 

indemnity agreement as appropriate.
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1.1.10 RESTRICTED DATA AGREEMENT 

This application does not contain any Restricted Data or National Security Information, and 
FPL does not expect that any activity under the renewed licenses for St. Lucie Units 1 and 2 
will involve such information. However, if such information were to become involved, FPL 
agrees that it would appropriately safeguard such information and would not permit any 
individual to have access to, or any facility to possess, such information until the individual 
or facility had been approved under the provisions of 10 CFR 25 or 10 CFR 95, respectively.
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1.2 DESCRIPTION OF ST. LUCIE NUCLEAR PLANT 

The St. Lucie Nuclear Plant is a steam electric generating facility situated on the East Coast 

of Florida, about 7 miles southeast of the city of Fort Pierce, Florida. The plant consists of 

two nuclear power units designated as St. Lucie Unit 1 and St. Lucie Unit 2.  

The St. Lucie Units 1 and 2 reactors are Combustion Engineering designed pressurized 

light-water moderated and cooled systems. Each reactor is designed to produce a core 

thermal power output of 2700 megawatts thermal (MWt). Each steam and power conversion 

system, including its turbine generator, is designed to permit generation of a net electrical 

output of approximately 890 MW. St. Lucie Units 1 and 2 were each originally licensed and 

operated at 2560 MWt; however, both Units' operating licenses were subsequently amended 

to allow operation at the stretch power limit of 2700 MWt (Unit 1 Amendment #48 dated 

November 23, 1981; Unit 2 Amendment #9 dated March 1, 1985).  

Descriptions of St. Lucie Units 1 and 2 systems and structures can be found in the Updated 

Final Safety Analysis Report (UFSAR) for each Unit. Additional descriptive information 

about St. Lucie Units 1 and 2 systems, structures, and components is provided in 

Chapters 2, 3, and 4 of this application, and references to the UFSARs are provided where 

pertinent.

rays I .L-
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1.3 TECHNICAL INFORMATION REQUIRED FOR AN APPLICATION 

In accordance with 10 CFR 54.21, four technical items are required to support an application 

for a renewed operating license. These are an integrated plant assessment (Chapters 2 

and 3), an evaluation of time-limited aging analyses (Chapter 4), a supplement to the St.  

Lucie Units 1 and 2 UFSARs that contains a summary description of the programs and 

activities for managing the effects of aging and the evaluation of the time-limited aging 

analyses (Appendix A), and current licensing basis changes during NRC review (Section 

1.4).  

In addition to the technical information, 10 CFR 54.22 requires applicants to submit any 

Technical Specification changes or additions necessary to manage the effects of aging 

during the period of extended operation (Appendix D). Also, 10 CFR 54.23 requires the 

application to include a supplement to the Environmental Report (Applicant's Environmental 

Report - Operating License Renewal Stage).  

The Integrated Plant Assessment (IPA), as defined by 10 CFR 54.3, is a licensee 
assessment that demonstrates that a nuclear power plant facility's structures and 

components requiring aging management review in accordance with 10 CFR 54.21 (a) for 

license renewal have been identified. The IPA also demonstrates that the effects of aging 

on the functionality of such structures and components will be managed to maintain the 

current licensing basis during the period of extended operation. The St. Lucie Units 1 and 2 

IPA includes: 

"* identification of the structures and components within the scope of license renewal 

that are subject to an aging management review; 

"* identification of the aging effects applicable to these structures and components; 

"* identification of plant-specific programs and activities that will manage these 

identified aging effects; and 

"* a demonstration that these programs and activities will be effective in managing the 

effects of aging during the period of extended operation.  

The St. Lucie Units 1 and 2 IPA for license renewal, along with other information necessary 

to document compliance with 10 CFR 54, is maintained in an auditable and retrievable form 

in accordance with 10 CFR 54.37(a). The St. Lucie Units 1 and 2 IPA is documented with 

site-specific reports and calculations that were generated in accordance with FPL's Quality 

Assurance Program. Also, note that references to the St. Lucie Units 1 and 2 Technical 

Specifications are as of Amendments 177/120, respectively, and references to the St. Lucie 

Units 1 and 2 UFSARs are as of Amendments 18/13, respectively.
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1.4 CURRENT LICENSING BASIS CHANGES DURING NRC REVIEW 

Each year, following the submittal of the St. Lucie Units 1 and 2 License Renewal 

Application and at least three months before the scheduled completion of the NRC review, 

FPL will submit amendments to the application pursuant to 10 CFR 54.21(b). These 

revisions will identify any changes to the current licensing basis that materially affect the 

contents of the License Renewal Application, including the UFSAR supplements and any 

other aspects of the application.
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2.0 STRUCTURES AND COMPONENTS SUBJECT TO AN AGING 

MANAGEMENT REVIEW 

This chapter describes the process for the identification of structures and components 

subject to an aging management review in the St. Lucie integrated plant assessment (IPA).  

For those systems, structures, and components (SSCs) within the scope of license renewal, 

10 CFR 54.21 (a)(1) requires a license renewal applicant to identify and list the structures 

and components subject to an aging management review. Furthermore, 10 CFR 

54.21 (a)(2) requires that methods used to identify and list these structures and components 

be described and justified. The technical information in this chapter serves to satisfy these 

requirements.  

St. Lucie's IPA methodology follows the approach recommended in NEI 95-10 [Reference 

2.1-1]. The methodology consists of scoping, screening, and aging management reviews.  

The methodology is implemented in accordance with FPL's Quality Assurance Program.  

The scoping and screening methodology is described in Section 2.1. The results of the 

assessment to identify the systems and structures within the scope of license renewal (plant 

level scoping) are contained in Section 2.2. The results of the identification of the 

components and structural components subject to an aging management review (screening) 

are contained in Section 2.3 for mechanical systems, Section 2.4 for structures, and Section 

2.5 for electrical/l&C systems.  
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2.1 SCOPING AND SCREENING METHODOLOGY 

Scoping is the evaluation performed to identify SSCs that satisfy the criteria in 10 CFR 54.4.  

Based on the nature and content of design information systems at St. Lucie Nuclear Plant, 

scoping as defined in 10 CFR 54.4 was performed in two steps: (1) plant level scoping, and 

(2) component and structural component scoping. For the first step, an evaluation was 

performed to identify systems and structures that satisfy the criteria in 10 CFR 54.4. This is 

designated as plant level scoping and is described in Subsection 2.1.1. For the second 

step, the systems and major structures identified as satisfying the criteria in 10 CFR 54.4 

were further evaluated to identify the specific components and structural components that 

satisfy the criteria in 10 CFR 54.4 and, therefore, are in the scope of license renewal.  

Once the in-scope components and structural components were identified, they were 

screened to identify those subject to an aging management review in accordance with 10 

CFR 54.21 (a)(1). The component and structural component scoping and screening process 

is described in Subsection 2.1.2.  

The scoping and screening methodology utilized for St. Lucie Units 1 and 2 license renewal 

is the same as the methodology FPL employed for Turkey Point Units 3 and 4.

Page 2.1-1
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2.1.1 PLANT LEVEL SCOPING 

Plant level scoping begins by defining the plant in terms of major systems and structures.  
These systems and structures are then evaluated against the scoping criteria in 10 CFR 
54.4.  

Specifically, 10 CFR 54.4 states that: 

(a) Plant systems, structures, and components within the scope of this part are-

(1) Safety-related systems, structures, and components which are those relied upon to 
remain functional during and following design basis events [as defined in 
10 CFR 50.49(b)(1)] to ensure the following functions

(i) The integrity of the reactor coolant pressure boundary; 

(ii) The capability to shut down the reactor and maintain it in a safe shutdown 
condition; or 

(iii) The capability to prevent or mitigate the consequences of accidents that could 
result in potential offsite exposure comparable to the guidelines in 
10 CFR 50.34(a)(1), 10 CFR 50.67(b)(2), or 10 CFR 100.11, as applicable.  

(2) All non-safety related systems, structures, and components whose failure could 
prevent satisfactory accomplishment of any of the functions identified in 
paragraphs (a)(1)(i), (ii), or (iii) of this section.  

(3) All systems, structures, and components relied on in safety analyses or plant 
evaluations to perform a function that demonstrates compliance with the 
Commission's regulations for fire protection (10 CFR 50.48), environmental 
qualification (10 CFR 50.49), pressurized thermal shock (10 CFR 50.61), 
anticipated transients without scram (10 CFR 50.62), and station blackout 
(10 CFR 50.63).  

(b) The intended functions that these systems, structures, and components must be 
shown to fulfill in 10 CFR 54.21 are those functions that are the bases for including 
them within the scope of license renewal as specified in paragraphs (a)(1) - (3) of this 
section.  

The scoping process to identify systems and structures that satisfy the requirements of 
10 CFR 54.4(a)(1), 10 CFR 54.4(a)(2), and 10 CFR 54.4(a)(3) is performed on systems and 
structures using documents that form the Current Licensing Bases (CLBs) and other 
information sources. The CLBs for St. Lucie Units 1 and 2 have been defined in accordance 
with the definition provided in 10 CFR 54.3. The key information sources that form the CLBs 
include the UFSARs, Technical Specifications, and docketed licensing correspondence.  
Other important information sources used for scoping are further described in Subsection 
2.1.1.1.  

The aspects of the scoping process used to identify systems and structures that satisfy the 
requirements of 10 CFR 54.4(a)(1), 10 CFR 54.4(a)(2), and 10 CFR 54.4(a)(3) are 
described in Subsections 2.1.1.2, 2.1.1.3, and 2.1.1.4, respectively.
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2.1.1.1 INFORMATION SOURCES 

In addition to the UFSARs, Technical Specifications, and docketed licensing 

correspondence, three information sources - the design basis documents (DBDs), the 

component database, and piping and instrumentation diagrams (P&IDs) - were relied upon 

to a great extent in performing scoping and screening for St. Lucie Units 1 and 2. A brief 

discussion of these sources is provided.  

2.1.1.1.1 DESIGN BASIS DOCUMENTS 

Prior to 1991, St. Lucie Units 1 and 2 participated in a Combustion Engineering Owners 

Group project to develop a computerized database of design basis references for the plant 

systems supplied by Combustion Engineering. This project is referred to as the Design 

Basis Reference System (DBRS). During development of the DBRS, FPL management 

determined that there was a need to develop the DBDs to provide consolidated and verified 

design basis information in addition to the DBRS.  

DBDs are a tool to explain the requirements behind the design rather than describing the 

design itself. DBDs are intended to complement other upper-tier documents such as the 

UFSAR and Technical Specification Bases. Twenty-one DBD volumes were developed for 

each St. Lucie Unit. This included DBDs for twenty support and accident mitigation systems 

and one DBD on selected licensing issues. The Selected Licensing Issues DBD provides a 

plant-specific discussion of selected licensing issues.  

"2.1.1.1.2 COMPONENT DATABASE 

Specific component information for SSCs at St. Lucie Units 1 and 2 can be found in the 

controlled component database. The controlled component database contains as-built 

information on a component level. The component database consists of multiple data fields 

for each component, such as design-related information, safety and seismic classifications, 

and component tag, type, and description.  

2.1.1.1.3 P&IDs 

P&IDs are schematic-type drawings that have been created for every significant plant piping 

system and several ventilation systems. P&IDs provide valve, damper, piping, ductwork, 

instrumentation, and other component information. With respect to license renewal scoping, 

the P&IDs were used to identify seismic Class I boundaries and Quality Group 

classifications and boundaries, which are delineated on the P&IDs.  

The seismic and quality group classifications indicated on P&IDs are described in Unit 1 

UFSAR Chapter 3 and Unit 2 UFSAR Chapter 3. Water and steam containing components 

are designated Quality Group A, B, C, or D in accordance with their importance to safety.  

This importance, as emphasized by quality group assignment, is considered in design, 

material, fabrication, assembly, construction, and operation of the component. A single 

system may have components in more than one quality group. Quality group designations 

are provided in Unit 1 UFSAR Table 3.2-1 and Unit 2 UFSAR Table 3.2-1. Corresponding 

minimum design code requirements applied to the various components in each quality group 

are given in Unit 1 UFSAR Table 3.2-2 and Unit 2 UFSAR Table 3.2-2.
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2.1.1.2 SAFETY-RELATED CRITERIA PURSUANT TO 10 CFR 54.4(a)(1) 

10 CFR 54.4(a)(1) states that SSCs within the scope of license renewal include safety
related SSCs that are relied upon to remain functional during and following design basis 
events [as defined in 10 CFR 50.49(b)(1)] to ensure the following functions: 

"* the integrity of the reactor coolant pressure boundary; 

"* the capability to shut down the reactor and maintain it in a safe shutdown condition; 
or 

" the capability to prevent or mitigate the consequences of accidents that could result 
in potential offsite exposure comparable to the guidelines in 10 CFR 50.34(a)(1), 
10 CFR 50.67(b)(2), or 10 CFR 100.11, as applicable.  

Note that St. Lucie Nuclear Plant has not revised its current accident source term, therefore, 
10 CFR 50.67 is not applicable to this License Renewal Application.  

St. Lucie Units 1 and 2 established safety classifications for systems and structures at the 
component level consistent with the definition of safety-related SSCs provided in the FPL 
Quality Assurance Program and the St. Lucie Units 1 and 2 CLBs. FPL's definition of 
"safety related" encompasses the definition of "safety related" specified in 
10 CFR 54.4(a)(1).  

Safety classifications of SSCs were included in the component database and were 
established based on reliance on the SSCs during and following design basis events, which 
include design basis accidents, anticipated operational occurrences, natural phenomena, 
and external events. The design basis events considered are consistent with the St. Lucie 
Units 1 and 2 CLBs. Unit 1 UFSAR Chapter 15 and Unit 2 UFSAR Chapter 15 provide the 
design basis event accident analyses for St. Lucie Nuclear Plant.  

Natural phenomena and external events are described in Unit 1 UFSAR Chapter 2 and 
Unit 2 UFSAR Chapter 2 and in appropriate sections of the design basis documents.  
Structures designed to withstand design basis events, natural phenomena, and external 
events are described in Unit 1 UFSAR Chapter 3 and Unit 2 UFSAR Chapter 3.  

Certain design basis events - waste gas decay tank leakage/rupture event (Unit 1 UFSAR 
Section 15.4.2), fuel handling accident (Unit 1 UFSAR Section 15.4.3), and radioactive 
releases from a subsystem or component (Unit 2 UFSAR Section 15.7) - require further 
discussion relative to the scoping criteria in 10 CFR 54. Note, the radioactive releases 
included in Unit 2 UFSAR Section 15.7 include radioactive liquid waste system leak or 
failure, waste gas decay tank failure, spent fuel cask drop, and fuel handling accident.  
These design basis events are related only to off site radiological consequences and do not 
involve analyses related to the reactor coolant pressure boundary, or the capability to shut 
down the reactor and maintain it in a safe shutdown condition. Table 2.1-1 of this application 
provides the radiological consequences of these design basis events. The offsite dose 
analyses indicate that the radiological consequences of these design basis events, except 
for the Unit 2 fuel handling accident, represent a small fraction of the 10 CFR Part 100 limits.  
As a result, SSCs related to the prevention and/or mitigation of these design basis events do 
not meet the scoping criteria of 10 CFR 54.4(a)(1)(iii). This equipment will still be evaluated 
relative to the scoping criteria of 10 CFR 54.4 (a)(2) and 10 CFR 54.4 (a)(3).
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The steps to identify systems and structures at St. Lucie Units 1 and 2 that meet the criteria 

of 10 CFR 54.4(a)(1) are outlined below: 

* The UFSARs, licensing correspondence, design basis documents, component 

database, and design drawings were reviewed, as applicable.  

0 Based on the above, license renewal intended functions relative to the criteria of 10 

CFR 54.4(a)(1) were identified for each system and structure determined to be safety 

related.  

The scoping process to identify safety-related systems and structures for St. Lucie Units 1 

and 2 is consistent with and satisfies the criteria in 10 CFR 54.4(a)(1).  

2.1.1.3 NON-SAFETY RELATED CRITERIA PURSUANT TO 10 CFR 54.4(a)(2) 

10 CFR 54.4(a)(2) states that SSCs within the scope of license renewal include non-safety 

related SSCs whose failure could prevent satisfactory accomplishment of any of the 

functions identified for safety-related SSCs.  

The non-safety related SSCs that are within the scope of license renewal for St. Lucie Units 

1 and 2 fall into two categories: 

"* Non-safety related SSCs that functionally support the operation of safety-related 

SSCs, and 

"* Non-safety related SSCs whose failure could cause an interaction with safety-related 

SSCs and potentially result in the failure of the safety-related SSCs to perform their 

intended safety function(s).  

The only non-safety related SSCs that functionally support the operation of safety-related 

SSCs at St. Lucie Units 1 and 2 are non-safety related piping segments that provide 

structural support at safety-related/non-safety related boundaries. The safety-related/non

safety related functional boundaries for piping systems are typically made at system 

pressure boundary valves. However, the seismic integrity boundary may extend beyond the 

system pressure boundary valve. The seismic integrity support system includes the piping 

segments and supports that provide structural support for the boundary valve. These 

components ensure the integrity of the safety-related/non-safety related functional system 

pressure boundary under design basis loading conditions. As such, the non-safety related 

piping and supports beyond the safety-related/non-safety related boundary are 

conservatively assumed to meet the scoping criteria of 10 CFR 54.4(a)(2).  

The second category involves the potential for non-safety related systems or structures to 

impact the ability of safety-related systems or structures to perform their intended functions.  

To complete this portion of the scoping effort, a systematic review of potential non-safety 

related/safety-related interactions was performed. These interactions include high-energy 

pipe breaks, moderate-energy pipe breaks, and interaction of seismically supported non

safety related systems with safety-related SSCs.  

With regard to pipe breaks due to assumed failures of non-safety related piping, FPL 

performed reviews for jet impingement, reactive forces and pipe whip, compartment 

pressurization and environmental effects for high-energy (i.e., fluid systems that exceed 

200OF or 275 psig during normal operating conditions) pipe breaks, and wetting and flooding
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effects for moderate-energy (i.e., fluid systems that are 200°F or less, and 275 psig or less 
during normal operating conditions) pipe breaks. Since failure of the non-safety related 
piping is assumed in these evaluations, the piping does not fall within the scope of license 
renewal. However, the design features required to accommodate the effects of the pipe 
break, for example, pipe whip restraints, internal barriers, curbing, platforms, sumps, and 
sump pumps, are included in the scope of license renewal. See Unit 1 UFSAR Sections 3.6 
and 9.5a and Unit 2 UFSAR Section 3.6 for additional discussion.  

In the case of "seismic I1 over I," or the potential for non-safety related SSCs to fall and 
prevent a safety function, the non-safety related SSC must be supported in a manner to 
prevent it from falling on safety-related systems or components. Thus, the supports for 
these SSCs are included within the scope of license renewal. This review also concluded, 
however, that the non-safety related piping does not fall within the scope of license renewal.  
Empirical evidence documented in a NRC-endorsed Electric Power Research Institute 
(EPRI) report (EPRI NP-6041-SL), a NUREG (NUREG CR-6239), and the conclusion of an 
industry expert on seismic design determined the following: 

" No experience data exist of welded steel pipe segments falling due to a strong 
motion earthquake; 

" Falling of a piping system is extremely rare and only occurs when there is a failure or 
unzipping of the supports; and 

"* These observations apply to new or aged pipe.  

Thus, "seismic II over I" piping segments do not perform an intended function defined by 10 
CFR 54.4(a)(2), and therefore are not within the scope of license renewal. However, some 
non-safety related piping segments have been designed and built to Category I (seismic) 
requirements to preclude the potential for flooding or wetting spray in certain plant areas. In 
these instances, the seismic non-safety related piping and supports are both included within 
the license renewal boundary.  

For seismic interactions, FPL has chosen a component/spaces approach to scoping, 
because the seismic interaction design feature is dependent upon the location of the non
safety related system or structure relative to safety-related systems and structures. The 
approach utilized identifies the major structures of the plant containing both safety-related 
and non-safety related systems and structures. Component and structural component level 
scoping performed as part of the screening process (see Subsection 2.1.2.2) then 
established the specific non-safety related seismic interaction component/structural 
component types located within these structures for inclusion in the license renewal scope.  
Based on this approach, non-safety related components and structural components with the 
potential for seismic interactions are identified as in the scope of license renewal.
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The steps to identify non-safety related systems and structures at St. Lucie Nuclear Plant 

that meet the criteria of 10 CFR 54.4(a)(2) are outlined below: 

"* The UFSARs, licensing correspondence, design basis documents, component 

database, pipe stress analyses, and design drawings were reviewed, as applicable.  

"* Based on the above, license renewal intended functions relative to the criteria of 

10 CFR 54.4(a)(2) were identified for in-scope SSCs determined to be non-safety 

related whose failure could affect safety-related SSCs.  

The scoping process to identify non-safety related systems and structures whose failure can 

affect safety-related systems and structures for St. Lucie Units 1 and 2 is consistent with and 

satisfies the criteria in 10 CFR 54.4(a)(2).  

2.1.1.4 OTHER SCOPING PURSUANT TO 10 CFR 54.4(a)(3) 

10 CFR 54.4(a)(3) states that SSCs within the scope of license renewal include all systems 

and structures relied on in safety analyses or plant evaluations to demonstrate compliance 

with the Commission's regulations for fire protection (10 CFR 50.48), environmental 

qualification (10 CFR 50.49), pressurized thermal shock (10 CFR 50.61), anticipated 

transients without scram (10 CFR 50.62), and station blackout (10 CFR 50.63).  

Scoping based on each of these regulations is described in the following sections.  

2.1.1.4.1 FIRE PROTECTION (FP) 

Fire protection features and commitments are described in detail in Unit 1 UFSAR Appendix 

9.5A and Unit 2 UFSAR Appendix 9.5A. The systems and structures at St. Lucie Nuclear 

Plant that support the multiple levels of protection for postulated fires are considered within 

the scope of license renewal. At St. Lucie Nuclear Plant, non-safety related SSCs relied on 

for fire protection typically carry an augmented quality classification (Quality Related) and 

are included in the FPL Quality Assurance Program.  

In addition to the St. Lucie Units 1 and 2 UFSARs and licensing correspondence, two 

primary information sources utilized in performing this portion of the scoping effort were the 

St. Lucie Essential Equipment Lists and the Safe Shutdown Analyses.  

With regard to the Safe Shutdown Analyses, Section III.G.1 of Appendix R to 10 CFR 50 

requires that FP features be provided for systems, structures, and components important to 

safe shutdown. In order to meet these requirements, all equipment required for safe 

shutdown, including the associated power and control cables, and any equipment that could 

adversely affect safe shutdown if spuriously actuated by fire-induced faults, have been 

identified for every fire area in the plant in order to assess the FP required. Utilizing this 

information, Safe Shutdown Analyses were performed to determine the impact of a 

postulated fire on the safe-shutdown equipment and circuitry within each fire area. These 

analyses ensured that no single fire could prevent St. Lucie Unit 1 or 2 from achieving a safe 

cold shutdown.  

The Safe Shutdown Analyses provide the results of detailed design reviews utilizing the fire 

hazards analysis concept. These fire hazards analyses postulated a worst-case "exposure 

fire," composed of in situ combustibles, and the resulting fire hazard was analyzed in each
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critical plant area; i.e., those areas of the plant wherein a fire could conceivably impair safe 

shutdown. To perform these fire hazards analyses, a list of the minimum essential 
equipment required for hot standby, cooldown, and cold shutdown was prepared for each 
unit. These lists are the Essential Equipment Lists. One feature of St. Lucie's Essential 
Equipment Lists is that no equipment in storage is credited for safe shutdown.  

The steps to identify systems and structures relied upon for FP at St. Lucie Nuclear Plant 
that meet the associated criterion of 10 CFR 54.4(a)(3) are outlined below: 

"* The UFSARs, Essential Equipment Lists, Safe Shutdown Analyses, licensing 
correspondence, design basis documents, component database, and design 
drawings were reviewed, as applicable.  

"* Based on the above, license renewal intended functions relative to the criterion of 
10 CFR 54.4(a)(3) for FP were identified for each system and structure determined 
to meet this criterion.  

The scoping process to identify systems and structures relied upon and/or specifically 
committed to for FP for St. Lucie Units 1 and 2 is consistent with and satisfies the associated 
criterion in 10 CFR 54.4(a)(3).  

2.1.1.4.2 ENVIRONMENTAL QUALIFICATION (EQ) 

Certain safety-related electrical components are required to withstand environmental 
conditions that may occur during or following a design basis accident per 10 CFR 50.49.  
The criteria for determining which equipment requires EQ are identified on the St. Lucie 

Units 1 and 2 Environmental Qualification Lists for 10 CFR 50.49. TLAAs associated with 

EQ equipment are discussed in Subsection 4.4.1.  

For non-safety related electrical components whose failure under postulated environmental 
conditions could prevent satisfactory accomplishment of safety functions, FPL elected not to 
differentiate between safety-related and non-safety related components. If failure of an 
electrical component can affect safety-related functions, that electrical component is treated 
as safety-related for EQ purposes.  

The steps to identify systems and structures subject to EQ at St. Lucie Units 1 and 2 that 
meet the associated criterion of 10 CFR 54.4(a)(3) are outlined below: 

"* The UFSARs, licensing correspondence, Environmental Qualification Lists, and 
design basis documents were reviewed, as applicable.  

"* Based on the above, license renewal intended functions relative to the criterion of 

10 CFR 54.4(a)(3) for EQ were identified for each plant system and structure 
determined to meet this criterion.  

The scoping process to identify systems and structures relied upon and/or specifically 
committed to for EQ for St. Lucie Units 1 and 2 is consistent with and satisfies the 
associated criterion in 10 CFR 54.4(a)(3).  

2.1.1.4.3 PRESSURIZED THERMAL SHOCK (PTS) 

"Fracture Toughness Requirements for Protection Against Pressurized Thermal Shock 
Events," (10 CFR 50.61) requires that licensees evaluate the reactor vessel beltline
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materials against specific criteria to ensure protection against brittle fracture. See 

References 2.1-2 through 2.1-11 for a listing of St. Lucie Units 1 and 2 licensing 

correspondence related to PTS.  

The steps to identify systems and structures relied upon for protection against PTS at St.  

Lucie Units 1 and 2 that meet the associated criterion of 10 CFR 54.4(a)(3) are outlined 

below: 

"• The UFSARs, licensing correspondence, design basis documents, component 

database, and design drawings were reviewed, as applicable.  

"* Based on the above, the only components relied upon for protection against PTS are 

the reactor vessels (see Subsection 4.2.1).  

The scoping process to identify systems and structures relied upon and/or specifically 

committed to for PTS for St. Lucie Units 1 and 2 is consistent with and satisfies the 

associated criterion in 10 CFR 54.4(a)(3).  

2.1.1.4.4 ANTICIPATED TRANSIENTS WITHOUT SCRAM (ATWS) 

St. Lucie Units 1 and 2 design features related to ATWS events are described in detail in 

Unit 1 UFSAR Section 7.6.1.4 and Unit 2 UFSAR Section 7.6.3.6. See References 2.1-12 

through 2.1-20 for a listing of St. Lucie Units 1 and 2 licensing correspondence related to 

ATWS.  

The steps to identify systems and structures relied upon for ATWS events at St. Lucie Units 

1 and 2 that meet the associated criterion of 10 CFR 54.4(a)(3) are outlined below: 

"• The UFSARs, licensing correspondence, design basis documents, component 

database, and design drawings were reviewed, as applicable.  

"* Based on the above, license renewal intended functions relative to the criterion of 10 

CFR 54.4(a)(3) for ATWS events were identified for each system and structure 

determined to meet this criterion.  

The scoping process to identify systems and structures relied upon and/or specifically 

committed to for ATWS events for St. Lucie Units 1 and 2 is consistent with and satisfies the 

associated criterion in 10 CFR 54.4(a)(3).  

2.1.1.4.5 STATION BLACKOUT (SBO) 

The UFSARs and design basis documents provide the licensing criteria that are the bases 

for St. Lucie Nuclear Plant's resolution to station blackout. Design features to satisfy the 

Station Blackout Rule are described in Unit 1 UFSAR Section 15.2.13 and Unit 2 UFSAR 

Section 15.10. St. Lucie Units 1 and 2 licensing correspondence related to the plants' SBO 

analyses is listed as References 2.1-21 through 2.1-25.  

The steps to identify systems and structures relied upon for SBO events at St. Lucie Nuclear 

Plants that meet the associated criterion of 10 CFR 54.4(a)(3) are outlined below: 

• The UFSARs, licensing correspondence, design basis documents, component 

database, and design drawings were reviewed, as applicable.
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* Based on the above, license renewal intended functions relative to the criterion of 
10 CFR 54.4(a)(3) for SBO events were identified for each system and structure 
determined to meet this criterion.  

The scoping process to identify systems and structures relied upon and/or specifically 
committed to for SBO events for St. Lucie Units 1 and 2 is consistent with and satisfies the 
associated criterion in 10 CFR 54.4(a)(3).
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2.1.2 COMPONENT/STRUCTURAL COMPONENT SCOPING AND SCREENING 

This subsection discusses the process used at St. Lucie Units 1 and 2 to: (1) identify 

components and structural components (collectively abbreviated as SCs) within the scope of 

license renewal for in-scope systems and structures; and (2) identify which of the SCs 

determined to be in-scope require an aging management review.  

The requirement to identify SCs subject to an aging management review is specified in 

10 CFR 54.21 (a)(1), which states: 

Each application must contain the following information: 

(a) An integrated plant assessment (IPA). The IPA must-

(1) For those systems, structures, and components within the scope of this part, as 

delineated in 10 CFR 54.4, identify and list those structures and components 

subject to an aging management review. Structures and components subject 

to an aging management review shall encompass those structures and 

components

(i) That perform an intended function, as described in 10 CFR 54.4, without 

moving parts or without a change in configuration or properties. These 

structures and components include, but are not limited to, the reactor 

vessel, the reactor coolant system pressure boundary, steam generators, 

the pressurizer, piping, pump casings, valve bodies, the core shroud, 

component supports, pressure retaining boundaries, heat exchangers, 

ventilation ducts, the containment, the containment liner, electrical and 

mechanical penetrations, equipment hatches, seismic Category I 

structures, electrical cables and connections, cable trays, and electrical 

cabinets, excluding, but not limited to, pumps (except casing), valves 

(except body), motors, diesel generators, air compressors, snubbers, the 

control rod drive, ventilation dampers, pressure transmitters, pressure 

indicators, water level indicators, switchgears, cooling fans, transistors, 

batteries, breakers, relays, switches, power inverters, circuit boards, battery 

chargers, and power supplies; and 

(ii) That are not subject to replacement based on a qualified life or specified 
time period.  

This portion of St. Lucie's IPA methodology is divided into three engineering disciplines: 

mechanical, civil/structural, and electrical/l&C. The relevant aspects of the SC scoping and 

screening process for mechanical systems, civil structures, and electrical/l&C systems are 

described in Subsections 2.1.2.1, 2.1.2.2, and 2.1.2.3, respectively.  

For mechanical systems and civil structures, this process establishes evaluation boundaries, 

determines the SCs that compose the system or structure, determines which of those SCs 

support system/structure intended functions, and identifies specific SC intended functions.  

Consequently, not all of the SCs for in-scope systems or structures are in the scope of 

license renewal. Once these in-scope SCs are identified, the process then determines
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which SCs are subject to an aging management review per the criteria of 10 CFR 
54.21 (a)(1).  

For electrical/I&C systems, a bounding approach as described in NEI 95-10 [Reference 
2.1-1] is taken. This approach establishes evaluation boundaries, determines the 
electrical/l&C component commodity groups that compose in-scope systems, identifies 
specific component and commodity intended functions, and then determines which 
component commodity groups are subject to an aging management review per the criteria of 
10 CFR 54.21(a)(1). This approach calls for component scoping after screening has been 
performed.  

2.1.2.1 MECHANICAL SYSTEMS 

For mechanical systems, the component/structural component scoping and screening 
process is performed on each system identified to be within the scope of license renewal.  
This process evaluates the individual SCs included within in-scope mechanical systems to 
identify specific SCs or SC groups that require an aging management review.  

Mechanical system evaluation boundaries were established for each system within the 
scope of license renewal. These boundaries were determined by mapping the pressure 
boundary associated with license renewal system intended functions onto the system flow 
diagrams. [License renewal system intended functions are the functions a system must 
perform relative to the scoping criteria of 10 CFR 54.4(a)(1), 10 CFR 54.4(a)(2), and 
10 CFR 54.4(a)(3).] The flow diagram boundary drawings associated with each mechanical 
system within the scope of license renewal are identified with the mechanical system 
screening results described in Section 2.3.  

The sequence of steps performed on each mechanical system determined to be within the 
scope of license renewal is as follows: 

" Based on a review of design drawings and the system component list from the 
component database, SCs that are included within the system are identified.  

" Based on the plant level scoping results, the pressure boundary associated with 
license renewal system intended functions is mapped onto the system's flow 
diagrams.  

" The system SCs that are within the scope of license renewal (i.e., required to 
perform a license renewal system intended function) are identified.  

" Component intended functions for in-scope SCs are identified. The component 
intended functions identified are based on the guidance of NEI 95-10.  

" The in-scope SCs that perform an intended function without moving parts or without 
a change in configuration or properties [screening criterion of 10 CFR 54.21 (a)(1)(i)] 
are identified. Active/passive screening determinations are based on the guidance in 
Appendix B to NEI 95-10.  

" The passive, in-scope SCs that are not subject to replacement based on a qualified 
life or specified time period [screening criterion of 10 CFR 54.21 (a)(1)(ii)] are 
identified as requiring an aging management review. The determinations of whether 
passive, in-scope SCs have a qualified life or specified replacement time period are
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based on the review of plant-specific information, including the component database, 

maintenance programs and procedures, vendor manuals, and plant experience.  

The in-scope SCs identified as requiring an aging management review are compared 

to the GALL Report [Reference 2.1-26] to ensure differences are valid and justified.  

2.1.2.2 CIVIL STRUCTURES 

For structures, the SC scoping and screening process is performed on each structure 

identified to be within the scope of license renewal. This method evaluates the individual 

SCs included within in-scope structures to identify specific SCs or SC groups that require an 

aging management review.  

The sequence of steps performed on each structure determined to be within the scope of 

license renewal is as follows: 

"* Based on a review of design drawings, the structure component list from the 

component database, and plant walkdowns, SCs that are included within the 

structure are identified. These SCs include items such as walls, supports, and non

current carrying electrical/l&C components, i.e., conduit, cable trays, electrical 

enclosures, instrument panels, and related supports.  

"* The SCs that are within the scope of license renewal (i.e., required to perform a 

license renewal system intended function) are identified.  

"* Design features and associated SCs that prevent potential seismic interactions for in

scope structures housing both safety-related and non-safety related systems are 

identified. This includes a walkdown of each plant area containing both safety

related and non-safety related SSCs.  

" Component intended functions for in-scope SCs are identified. The component 

intended functions identified are based on the guidance of NEI 95-10.  

"* The in-scope SCs that perform an intended function without moving parts or without 

a change in configuration or properties [screening criterion of 10 CFR 54.21 (a)(1)(i)] 

are identified. Active/passive screening determinations are based on the guidance in 

Appendix B to NEI 95-10.  

"• The passive, in-scope SCs that are not subject to replacement based on a qualified 

life or specified time period [screening criterion of 10 CFR 54.21 (a)(1)(ii)] are 

identified as requiring an aging management review. The determinations of whether 

passive, in-scope SCs have a qualified life or specified replacement time period are 

based on the review of plant-specific information, including the component database, 

maintenance programs and procedures, vendor manuals, and plant experience.  

"* The in-scope SCs identified as requiring an aging management review are compared 

to the GALL Report to ensure differences are valid and justified.  

2.1.2.3 ELECTRICAL AND I&C SYSTEMS 

The method used to determine which electrical/l&C components are subject to an aging 

management review is organized based on component commodity groups. The primary 

difference in this method versus the one used for mechanical systems and structures is the
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order in which the component scoping and screening steps are performed. This method 
was selected for use with the electrical/l&C components since most electrical/l&C 
components are considered to be active. Thus, the method selected provides the most 
efficient means for determining electrical/l&C components that require an aging 
management review. The method employed is consistent with the guidance in NEI 95-10.  

The sequence of steps for identification of electrical/l&C components that require an aging 
management review is as follows: 

" Electrical/l&C component commodity groups associated with electrical, I&C, and 
mechanical systems within the scope of license renewal are identified. This step 
includes a complete review of design drawings and electrical/l&C component 
commodity groups in the component database.  

"* A description and function for each of the electrical/l&C component commodity 
groups are identified.  

" The electrical/l&C component commodity groups that perform an intended function 
without moving parts or without a change in configuration or properties [screening 
criterion of 10 CFR 54.21 (a)(1)(i)] are identified. Active/passive screening 
determinations are based on the guidance in Appendix B to NEI 95-10.  

" For the passive electrical/l&C component commodity groups, component commodity 
groups that are not subject to replacement based on a qualified life or specified time 
period [screening criterion of 10 CFR 54.21(a)(1)(ii)] are identified as requiring an 
aging management review. Electrical/l&C component commodity groups covered by 
the St. Lucie 10 CFR 50.49 Environmental Qualification Program are considered to 
be subject to replacement based on qualified life.  

"* Certain passive, long-lived electrical/l&C component commodity groups that do not 
support license renewal system intended functions are eliminated.  

"* The in-scope SCs identified as requiring an aging management review are compared 
to the GALL Report to ensure differences are valid and justified.
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2.1.3 GENERIC SAFETY ISSUES 

In accordance with the guidance in NEI 95-10 [Reference 2.1-1] and Appendix A.3 of 

NUREG-1 800, "Standard Review Plan for Review of License Renewal Applications for 

Nuclear Power Plants" [Reference 2.1-27], review of NRC generic safety issues (GSIs) as 

part of the license renewal process is required to satisfy a finding per 10 CFR 54.29. This 

guidance suggests that GSIs that involve issues related to license renewal aging 

management reviews or TLAAs should be addressed in the License Renewal Application.  

Based on Nuclear Energy Institute (NEI) and NRC guidance, NUREG-0933 [Reference 2.1

28], and previous license renewal applicants, FPL has identified the following GSIs to be 

addressed for St. Lucie Units 1 and 2: 

" GSI 168, Environmental Qualification of Electrical Equipment - This GSI is related to 

aging concerns with respect to EQ of electrical equipment. Environmental 

qualification evaluations of electrical equipment are identified as TLAAs for St. Lucie 

Units 1 and 2. Accordingly, this GSI is addressed in Subsection 4.4.2.  

" GSI 190, Fatigue Evaluation of Metal Components for 60-year Plant Life - This GSI 

addresses fatigue life of metal components and was closed by the NRC [Reference 

2.1-29]. In the closure letter, however, the NRC concluded that licensees should 

address the effects of reactor coolant environment on component fatigue life as 

aging management programs are formulated in support of license renewal.  

Accordingly, the issue of environmental effects on component fatigue life is 

addressed in Subsection 4.3.3.
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2.1.4 CONCLUSION 

The methods described in Subsections 2.1.1 and 2.1.2 were used for the St. Lucie Units 1 
and 2 IPA to identify the systems, structures, and components that are within the scope of 
license renewal and require an aging management review. The methods are consistent with 
and satisfy the requirements of 10 CFR 54.4 and 10 CFR 54.21 (a)(1).
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TABLE 2.1-1 
RADIOLOGICAL CONSEQUENCES OF ACCIDENTAL RELEASES 

St. Lucie Unit 1 Whole Body Thyroid 

Design Basis Event 

Part 100 Limits 25 Rem 300 Rem 

Waste Gas Decay Tank Leakage or 0.128 Rem 0.000878 Rem 

Rupture
1 

Fuel Handling Accident1 

Dropped Fuel Assembly 0.176 Rem 17.4 Rem 

(Extended Burnup) 

Cask Drop 0.00561 Rem 1.5 Rem 

(Extended Burnup)

NOTES: 1. 0-2 hour Exclusion Area Boundary Dose based on U. S. Atomic Energy Commission (Att;• batety 
Guide 4 model (Unit I UFSAR Table 15.4.1-5).  

St. Lucie Unit 2 Whole Body Thyroid 

Design Basis Event 

Part 100 Limits 25 Rem 300 Rem 

Radioactive Liquid Waste System 0.88 Rem 0.18 Rem 

Leak or Failure' 

Waste Gas Decay Tank Failure' 0.013 Rem 0.0011 Rem 

Spent Fuel Cask Drop1  0.0061 Rem 24 Rem 

Fuel Handling Accident (dropped fuel <1.0 Rem 36 Rem 
assembly) 

2

NOTES: 1. 0-2 hour Exclusion Area Boundary Dose (taken from Unit 2 U-SAt< Section -1.1) 

2. 0-2 hour Exclusion Area Boundary Dose (taken from NUREG-0843 Table 15.3)
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2.2 PLANT LEVEL SCOPING RESULTS 

St. Lucie Nuclear Plant's Integrated Plant Assessment (IPA) methodology consists of 

scoping, screening, and aging management reviews. This section provides the plant level 

scoping results achieved when applying the scoping methodology described in Subsection 

2.1.1 to plant systems and structures. Tables 2.2-1, 2.2-2, and 2.2-3 provide the plant level 

scoping results for mechanical systems, structures, and electrical/l&C systems, respectively.  

If a system or structure, in whole or in part, meets one or more of the license renewal 

scoping criteria, the system or structure is considered to be within the scope of license 

renewal. Also included in the tables are references to the sections in this application that 

discuss screening results for in-scope systems and structures.  

The mechanical plant systems identified as in-scope for St. Lucie Units 1 and 2 license 

renewal are consistent with the list of plant systems evaluated in the GALL Report 

[Reference 2.1-26], except as noted in Table 2.2-1. The scoping of structures and 

electrical/l&C components for St. Lucie is consistent with the GALL Report. Unless noted 

otherwise, the systems for St. Lucie Units 1 and 2 are the same.  

Figure 2.2-1 provides a layout of St. Lucie Units 1 and 2 and identifies the structures within 

the scope of license renewal in bold. Figure 2.2-2 provides a layout of the structural 

components included in the structure identified as "Yard Structures."
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TABLE 2.2-1 

LICENSE RENEWAL SCOPING RESULTS FOR MECHANICAL SYSTEMS
Screening Results 

System in License ScengRsut 

System Name SysteminLicene Application 
eRenewal Scope? Subsection 

Air Blower No 

Auxiliary Feedwater and Condensate Yes 2.3.4.3 

Blowdown Cooling No 

Blowdown Waste Management No 

Cathodic Protection No 

Chemical and Volume Control Yes 2.3.3.1 

Chemical Feed No 

Circulating Water No 

Component Cooling Water Yes 2.3.3.2 

Condensate Polishing No 

Condensate Recovery No 

Containment Airborne Radioactivity Removal (Unit 1 only) No 

Containment Cooling Yes 2.3.2.1 

Containment Isolation Yes 2.3.2.3 

Containment Post Accident Monitoring Yes 2.3.2.5 

Containment Spray Yes 2.3.2.2 

Demineralized Makeup Water Yes1 (Unit 2 only) 2.3.3.3 

Demineralized Water No 

Diesel Generators and Support Systems Yes 2.3.3.4 

Emergency Cooling Canal Yes 2.3.3.5 

Extraction Steam No2 Or 

Fire Protection Yes 2.3.3.6 

Fuel Pool Cooling Yes 2.3.3.7 

Heater Drains and Vents No 

Hypochlorite No 

Instrument Air Yes 2.3.3.8 

Intake Cooling Water Yes 2.3.3.9 

Main Feedwater and Steam Generator Blowdown Yes 2.3.4.2 

Main Steam, Auxiliary Steam, and Turbine (includes Main Yes 2.3.4.1 
Generator) 

NOTES: 1. Although this system is not evaluated in the GALL Report, it was determined to perform a system intended 
function that satisfies the scoping criteria of 10 CFR 54.4(a).  

2. Although this system is evaluated in the GALL Report, it was determined to not perform a system intended 
function that satisfies the scoping criteria of 10 CFR 54.4(a) and thus is not within the scope of license 
renewal.
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TABLE 2.2-1 (continued) 
LICENSE RENEWAL SCOPING RESULTS FOR MECHANICAL SYSTEMS

Screening Results 

System NameSystem in License Application 
eRenewal Scope? Subsection 

Meteorological Monitoring No 

Miscellaneous Bulk Gas Supply Yes 1  2.3.3.10 

Miscellaneous Drains No 

Neutralization Basin No 

Primary Makeup Water Yes' 2.3.3.  

Processed Blowdown No ! !![ 

Reactor Coolant Yes 2.3.1 

Safety Injection Yes 2.3.2.4 

Sampling Yes' 2.3.3.12 

Security No 

Service Water Yes' 

Sluice Water No 

Steam Generator Blowdown Treatment Facility- No 
Demineralization 

Steam Generator Blowdown Treatment Facility - Radiation No 

Monitoring 

Steam Generator Blowdown Treatment Facility - Spent Resin No 

Turbine Cooling Water Yes' (Unit 1 only) 2.3.3.14 

Turbine Lube Oil No 

Ventilation Yes 

Waste Management Yes' 2.3.3.16 

Water Treatment Plant and Ecolochem Facility No 

Wet Lay-up No 

NOTES: 1. Although this system is not evaluated in the GALL Report, it was determined to perform a system intended 
function that satisfies the scoping criteria of 10 CFR 54.4(a).

2.0 STRUCTURES AND COMPONENTS SUBJECT TO AN AGING MANAGEMENT REVIEW Page 2.2-3



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TECHNICAL INFORMATION 

ST. LUCIE UNITS 1 & 2 

TABLE 2.2-2 
LICENSE RENEWAL SCOPING RESULTS FOR STRUCTURES 

Strctue i Liens Screening Results 

Structure Name Structure in License Application Strutur Nae Reewa ScpeSubsection 

Backfit Maintenance Shop No 

Cafeteria No 

Carpenter Shop No 

Chemical Storage Facility No 

Coatings and Coatings Storage Facilities No 

Component Cooling Water Areas Yes 2.4.2.1 

Condensate Polisher Building (Unit 1 only) Yes , _2.4.2.2 

Condensate Storage Tank Enclosures Yes 2.4.2.3 

Containments Yes 2.4.1 

D-13 Building No 

Diesel Oil Equipment Enclosures Yes 2.4.2.4 

Dry Storage Warehouse No 

Emergency Diesel Generator Buildings Yes 2.4.2.5 
F4 Warehouse No 

Fire House No 

Fire Rated Assemblies Yes 2.4.2.6 

Fleet Services Building and Fuel Dispensing Facility No 

Fuel Handling Buildings Yes i4i 
Fuel Handling Equipment Yes 2.4.2.8 

G1 and G2 Warehouses No 

Gas House No 

Hot Tool Room No 

Intake and Discharge Pipelines No 

Intake, Discharge, and Emergency Cooling Canals Yes 2.4.2.9 

Intake Structures Yes 2.4.2.10 

Intake Velocity Caps No 

Meteorological Tower No 

North Security Building No 

North Service Building (including maintenance shop) No 

NPS Lunchroom No
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TABLE 2.2-2 (continued) 
LICENSE RENEWAL SCOPING RESULTS FOR STRUCTURES 

Structure in License Screening Results 

Structure Name Renewal Scope? Application 
Subsection 

Oil Storage Facility No 

Other Miscellaneous Buildings No 

Reactor Auxiliary Buildings Yes 2.4.2.11 

Rotating Maintenance Shop No 

Sodium Hypochlorite Control Room No 

South Security Building No 

South Service Building No 

St. Lucie and Hutchinson Island Substations No 

Steam Generator Blowdown Treatment Facility No 

Steam Trestle Areas Yes 2.4.2.12 

Switchyard No 

Turbine Buildings Yes 2.4.2.13 

Ultimate Heat Sink Dam Yes 2.4.2.14 

Valve and Welding Building No 

Welding Shop No 

Lard Structures Yes 2.4.2.15
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TABLE 2.2-3 

LICENSE RENEWAL SCOPING RESULTS FOR ELECTRICALII&C SYSTEMS

Screening Results Sytm aeSystem in License Application 
System Name Renewal Scope? Section 

120/208V Electrical Yes 2.5 

120V Vital AC Yes 2.5 

125V DC Yes 2.5 

4.16kV Electrical Yes 2.5 

480V Electrical Yes 2.5 

6.9kV Electrical Yes 2.5 

Communications Yes 2.5 

Computer Process and Reactivity No 

Containment Electrical Penetrations (conductor, non-metallic, Yes 2.5 
and non-pressure boundary portions) 

Data Acquisition Remote Terminal Unit Yes 2.5 

Generation and Distribution (includes Main, Auxiliary, and Start
up Transformers and the Switchyard) 

Loose Parts Monitoring No 

Meteorological Monitoring No 

Miscellaneous (includes EQ commodities) Yes 2.5 

Nuclear Instrumentation Yes 2.5 

Reactor Protection Yes 2.5 

Reactor Regulating No 

Safeguards Panels Yes 2.5 
Seismic Monitoring No 

Station Grounding Yes 2.5

2.0 STRUCTURES AND COMPONENTS SUBJECT TO AN AGING MANAGEMENT REVIEW Page 2.2-6



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TECHNICAL INFORMATION 

ST. LUCIE UNITS 1 & 2 

FIGURE 2.2-1 

ST. LUCIE PLANT STRUCTURES
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FIGURE 2.2-2 

ST. LUCIE YARD STRUCTURES
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2.3 SYSTEM SCOPING AND SCREENING RESULTS - MECHANICAL 

SYSTEMS 

The determination of mechanical systems within the scope of license renewal is made by 

initially identifying St. Lucie Units 1 and 2 mechanical systems and then reviewing them to 

determine which ones satisfy one or more of the criteria contained in 10 CFR 54.4. This 

process is described in Section 2.1 and the results of the mechanical systems review are 

contained in Section 2.2.  

Section 2.1 also provides the methodology for determining the components within the scope 

of 10 CFR 54.4 that meet the requirements contained in 10 CFR 54.21(a)(1). The 

components that meet these screening requirements are identified in this section. These 

identified components subsequently require an aging management review for license 

renewal.  

The screening results are provided below in four subsections: 

"* Reactor Coolant Systems 

"* Engineered Safety Features Systems 

"* Auxiliary Systems 

"* Steam and Power Conversion Systems
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2.3.1 REACTOR COOLANT SYSTEMS 

The Reactor Coolant Systems consist of the systems and components designed to contain 
and support the nuclear fuel, contain the reactor coolant, and transfer the heat produced in 
the reactors to the steam and power conversion systems for the production of electricity.  

Unless noted otherwise, the Reactor Coolant Systems for St. Lucie Units 1 and 2 are the 
same, with no components common to both Units. The Reactor Coolant Systems are 
described in Unit 1 UFSAR Chapters 4 and 5 and Unit 2 UFSAR Chapters 4 and 5. The 
following components are included in this subsection: 

"* Reactor Coolant Piping 

"* Pressurizers 

"* Reactor Vessels (includes pressure boundary of control element drive mechanisms) 
"a Reactor Vessel Internals 

"* Reactor Coolant Pumps 

"* Steam Generators 

The license renewal flow diagrams listed in Table 2.3-1 show the evaluation boundaries for 
the portions of Reactor Coolant Systems that are within the scope of license renewal.  

Reactor Coolant System components subject to aging management review include reactor 
vessels, control element drive mechanisms (pressure boundary only), pressurizers, steam 
generators, reactor vessel internals, reactor coolant pumps (pressure boundary only), 
piping, valves (pressure boundary only), and fittings.  

Class 1, as used in this application, means the Safety Class 1 definition per American 
National Standards Institute (ANSI) Standard N1 8.2, "Nuclear Safety Criteria for the Design 
of Stationary Pressurized Water Reactor Plants." 

For St. Lucie Unit 1, the design code for reactor coolant piping is the ANSI B 31.7, Code for 
Nuclear Power Piping, Class 1, February 1, 1968, Draft Edition for Trial Use and Comment.  
For St. Lucie Unit 2, the design codes for reactor coolant piping are the American Society of 
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, Section III, 1971 Edition 
through Winter 1972 Addenda, for nuclear steam supply system vendor-supplied reactor 
coolant piping, and the 1971 Edition through Summer 1973 Addenda, for architect-engineer 
supplied reactor coolant piping. The St. Lucie Units 1 and 2 pressurizer surge lines were 
reanalyzed in accordance with the requirements of the ASME Boiler and Pressure Vessel 
Code, Section III, 1986 Edition with no Addenda, in response to NRC Bulletin 88-11, 
"Pressurizer Surge Line Thermal Stratification." 

The pressurizers were designed and fabricated in accordance with the requirements of the 
ASME Boiler and Pressure Vessel Code, Section III, 1965 Edition through Winter 1967 
Addenda, for St. Lucie Unit 1, and ASME Boiler and Pressure Vessel Code, Section III, 
1971 Edition through Summer 1972 Addenda, for St. Lucie Unit 2.  

The reactor vessels were manufactured by Combustion Engineering in accordance with the 
design and fabrication requirements of the ASME Boiler and Pressure Vessel Code, Section 
III, 1965 Edition through Winter 1967 Addenda, for St. Lucie Unit 1, and the ASME Boiler
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and Pressure Vessel Code, Section IIl, 1971 Edition through Summer 1972 Addenda, for St.  

Lucie Unit 2. The control element drive mechanisms were designed and fabricated in 

accordance with the requirements of the ASME Boiler and Pressure Vessel Code, Section 

III, 1968 Edition through Summer 1970 Addenda, for St. Lucie Unit 1, and the ASME Boiler 

and Pressure Vessel Code, Section IIl, 1974 Edition through Summer 1975 Addenda, for St.  

Lucie Unit 2.  

The St. Lucie Unit 1 reactor vessel internals were designed before the ASME Boiler and 

Pressure Vessel Code, Section III, Subsection NG, for Core Support Structures was issued.  

However, a reanalysis of the core support barrel and the reactor internals without the 

thermal shield was performed following identification of core support barrel and thermal 

shield damage in 1983. The Unit 1 core support barrel repairs and thermal shield removal 

are discussed in Subsection 3.1.4.3.2, Plant-Specific Operating Experience. The reactor 

vessel internals component stresses were evaluated during this reanalysis and found to be 

within the limits of the ASME Boiler and Pressure Vessel Code, Section III, Subsection NG, 

1972 Draft Edition. The St. Lucie Unit 2 reactor vessel internals were designed in 

accordance with the requirements of the ASME Boiler and Pressure Vessel Code, Section 

Ill, Subsection NG, 1974 Edition, with the exception of stamping and a code stress report.  

The reactor coolant pump casings, main flanges, and main flange bolts were designed and 

fabricated in accordance with the requirements of the ASME Boiler and Pressure Vessel 

Code, Section III, 1965 Edition through Winter 1967 Addenda, for St. Lucie Unit 1, and the 

ASME Boiler and Pressure Vessel Code, Section III, 1971 Edition through Summer 1973 

Addenda, for St. Lucie Unit 2.  

The original St. Lucie Unit 1 steam generators were replaced in 1997. The replacement 

steam generators were designed and fabricated in accordance with the requirements of the 

ASME Boiler and Pressure Vessel Code, Section III, 1986 Edition with no Addenda. The St.  

Lucie Unit 2 steam generators were designed and fabricated in accordance with the 

requirements of the ASME Boiler and Pressure Vessel Code, Section III, 1971 Edition 

through Summer 1972 Addenda.  

2.3.1.1 REACTOR COOLANT PIPING 

Reactor coolant piping consists of piping (including branch connections, safe ends, flow 

restriction orifices, thermowells, and welds), pressure-retaining parts of valves, and bolted 

closures. Reactor coolant piping is described in Unit 1 UFSAR Section 5.5.6 and Unit 2 

UFSAR Section 5.4.3. Reactor coolant piping is presented in two parts: 

"* Class 1 piping 

"* Non-Class 1 piping 

2.3.1.1.1 CLASS 1 PIPING 

Class 1 Reactor Coolant System piping components are within the scope of license renewal.  

The component intended functions of the in-scope Class 1 components include pressure 

boundary integrity and throttling. The Class 1 reactor coolant components requiring an 

aging management review include: 

2.0 STRUCTURES AND COMPONENTS SUBJECT TO AN AGING MANAGEMENT REVIEW Page 2.3-3



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TECHNICAL INFORMATION 

ST. LUCIE UNITS 1 & 2 

"* Reactor coolant piping 

"• Pressurizer surge, spray, safety, and relief piping and valves 

"• Reactor coolant pump lower seal heat exchangers and associated piping 

"• Reactor coolant pump seal injection piping 

"• Class 1 flow restriction orifices 

"* Thermowells 

"* Reactor vessel head vent piping, fittings, and valves (pressure boundary only) 
upstream of the Class 1 flow restriction orifices 

"* Vent, drain, and instrumentation lines upstream of Class 1 flow restriction orifices 

"* Class 1 portions of ancillary systems attached to the Reactor Coolant Systems 

Ancillary systems attached to the Reactor Coolant Systems include Safety Injection, 
Sampling, and Chemical and Volume Control.  

2.3.1.1.2 NON-CLASS 1 PIPING 

Several non-Class 1 Reactor Coolant System piping components are within the scope of 

license renewal. The component intended functions of the in-scope non-Class 1 
components include pressure boundary integrity and throttling. The non-Class 1 reactor 
coolant piping components requiring an aging management review include: 

"• Instrumentation tubing, fittings, and valves (pressure boundary only) downstream of 
Class 1 flow restriction orifices 

"• Vent and drain piping, tubing, fittings, and valves (pressure boundary only) 
downstream of Class 1 flow restriction orifices 

"* Reactor vessel head vent piping, fittings, and valves (pressure boundary only) 
downstream of the Class 1 flow restriction orifices 

"• Reactor coolant pump controlled bleedoff piping and orifices 

2.3.1.2 PRESSURIZERS 

The pressurizers are vertical cylindrical vessels containing electric heaters in the lower 
heads and water spray nozzles in the upper heads. The component intended functions of 
the pressurizers include pressure boundary integrity and pressurizer structural support. The 

pressurizers are described in Unit 1 UFSAR Section 5.5.2 and Unit 2 UFSAR Section 
5.4.10.  

Piping attached to the pressurizers is Class 1 and is discussed in Subsection 2.3.1.1.1.  
Since piping with no intervening isolation valves interconnects sources of heat in the 
Reactor Coolant Systems, overpressure protection for the Reactor Coolant Systems is 
provided on the pressurizers. Overpressure protection consists of three spring-loaded 
ASME Code safety valves and two power-operated relief valves on each pressurizer.

2.0 STRUCTURES AND COMPONENTS SUBJECT TO AN AGING MANAGEMENT REVIEW Page 2.3-4



LICENSE RENEWAL APPLICATION 

LICENSE RENEWAL - TECHNICAL INFORMATION 

ST. LUCIE UNITS I & 2 

2.3.1.3 REACTOR VESSELS 

The reactor vessels consist of cylindrical shells with hemispherical bottom heads and 

flanged removable upper heads. The component intended functions of the reactor vessels 

include pressure boundary integrity, reactor vessel internals structural support, reactor 

vessel structural support, refueling cavity structural support, and flow distribution. The 

reactor vessels are described in Unit 1 UFSAR Section 5.4 and Unit 2 UFSAR Section 5.3.  

The reactor vessel shells are fabricated from courses of multiple plates joined by axial and 

circumferential welds. The reactor vessels contain the cores, core support structures, control 

element assemblies, and other parts directly associated with the cores. Inlet and outlet 

nozzles are located at an elevation between the head flanges and the cores. Each 

removable reactor vessel upper head contains a bolting flange employing studs and nuts.  

Two metallic 0-rings form a pressure-tight seal in concentric grooves in the head flange.  

The 0-rings are currently replaced each time the reactor vessel upper head is removed.  

Therefore, the 0-rings are not long-lived and do not require an aging management review in 

accordance with 10 CFR 54.21(a)(1)(ii).  

The control element drive mechanisms are attached to penetrations on the reactor vessel 

upper heads. Incore flux measuring instruments and heated junction thermocouples enter 

the upper heads through the incore instrumentation flanges. The heated junction 

thermocouples on Unit 1 enter the upper head through two spare part length control element 

drive mechanism penetrations instead of the incore instrumentation flanges. Note that only 

the pressure boundary portions of the control element drive mechanisms are included in the 

scope of license renewal. The active portions of the control element drive mechanisms do 

not require an aging management review in accordance with 10 CFR 54.21(a)(1)(i).  

2.3.1.4 REACTOR VESSEL INTERNALS 

The reactor vessel internals are designed to support, align, and guide the core components, 

and to support and guide incore instrumentation. The component intended functions of the 

reactor vessel internals include core support, flow distribution, instrumentation and control 

element assembly guidance and support, and vessel shielding. The reactor vessel internals 

are described in Unit 1 UFSAR Section 4.2.2 and Unit 2 UFSAR Section 3.9.5.  

The components of the reactor vessel internals subject to license renewal aging 

management review can be divided into the following six groups for each Unit.  

"* The upper internals assembly resides in the upper section of the core support barrel 

and is removed as one component during refueling. The functions of this assembly 

are to align and laterally support the upper end of the fuel assemblies, maintain the 

control element assembly spacing, hold-down the fuel assemblies during operation, 

prevent fuel assemblies from being lifted out of position during severe accident 

conditions, protect the control element assemblies from the effect of coolant cross

flow in the upper plenum, and support the incore instrumentation plate assembly.  

"• The control element shroud assembly is an integral part of the upper internals 

assembly. The shrouds extend vertically to provide support, alignment, and spacing 

for the control element assemblies and incore instrumentation guide tubes.

2.0 STRUCTURES AND COMPONENTS SUBJECT TO AN AGING MANAGEMENT REVIEW Page 2.3-5



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TECHNICAL INFORMATION 

ST. LUCIE UNITS 1 & 2 

"* The core support barrel assembly consists of the core support barrel and its upper 
and lower flanges, the lower internals, and the core shroud. The core support barrel 
and the lower internals components welded to it are the container and support 
members for the reactor core. The Unit 1 core support barrel originally had a thermal 
shield; however, the degraded thermal shield was removed, in 1983, without 
replacement. The related plant-specific reactor vessel internals operating 
experience is discussed in Subsection 3.1.4.3.2. The Unit 2 reactor vessel internals 
design does not include a thermal shield.  

"* The core shroud assembly is located within the core support barrel and below the 
upper internals assembly. The core shroud assembly is aligned by radial lugs and is 
attached to the core support plate. The core shroud assembly provides a boundary 
for the coolant flow and limits the amount of coolant bypass flow. The core shroud 
assembly also reduces the lateral motion of the fuel assemblies.  

"* The lower internals assembly is a welded structure consisting of a core support plate 
with fuel alignment pins, a cylinder, support columns, support beams, and a bottom 
plate. The lower internals assembly positions and provides axial support for the core.  
The cylinder guides the main coolant flow and limits the core shroud bypass flow.  

"* The incore instrumentation plate assembly supports the instrument guide tubes and 
incore thimbles. The incore instrumentation plate assembly is designed to provide a 
passageway and guidance for each instrument, as well as provide protection from 
reactor coolant cross-flow.  

2.3.1.5 REACTOR COOLANT PUMPS 

Each reactor coolant loop contains two vertically mounted, single bottom suction, horizontal 
discharge, centrifugal motor-driven pumps. The reactor coolant pumps provide the motive 
force for circulating the reactor coolant through the reactor core, primary loop piping, and 
steam generators. The component intended function of the reactor coolant pumps is 
pressure boundary integrity. The reactor coolant pumps are described in Unit 1 UFSAR 
Section 5.5.5 and Unit 2 UFSAR Section 5.4.1.  

The St. Lucie Units 1 and 2 reactor coolant pumps were manufactured by Byron Jackson.  
Associated components for the Class 1 reactor coolant pumps include the pump case, pump 
cover, and closure bolting. The pump cover assembly includes the lower seal heat 
exchanger that cools the seal cartridge and thermal barrier, the radial bearing stator, and the 
upper and lower impeller labyrinth seals.  

The seal cartridge consists of four face type mechanical seals; three full-pressure seals 
mounted in tandem and a fourth low-pressure vapor seal designed to withstand system 
operating pressure when the pumps are not operating. A controlled bleed-off flow through 
the seals is used to cool the seals and to equalize the pressure drop across each seal. The 
reactor coolant pump seals are not subject to an aging management review in accordance 
with 10 CFR 54.21 (a)(1)(ii) for the following reasons: 

• Seal leakoff is closely monitored in the control room, and a high leakoff flow is 
alarmed as an abnormal condition requiring corrective action
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"* The reactor coolant pump seal package and its constituent parts are routinely 

inspected and parts replaced, as required based on condition, for each reactor 

coolant pump 

"* Plant operating experience has demonstrated the effectiveness of these activities 

Non-Class 1 piping, instrumentation, and other components attached to the reactor coolant 

pumps are addressed in Subsection 2.3.1.1.2. Class 1 reactor coolant piping connected to 

the pumps, including the welded joints, is discussed in Subsection 2.3.1.1.1. The portions of 

the reactor coolant pump rotating elements above the pump coupling, including the electric 

motor and the flywheel, are not subject to an aging management review in accordance with 

10 CFR 54.21 (a)(11)(i).  

2.3.1.6 STEAM GENERATORS 

There are two steam generators installed in each Unit, one in each reactor coolant loop. The 

component intended functions of the steam generators include pressure boundary integrity, 

heat transfer, flow distribution, structural support, and throttling. The steam generators are 

described in Unit 1 UFSAR Section 5.5.1 and Unit 2 UFSAR Section 5.4.2.  

The Unit 1 steam generators were replaced in December of 1997 with Babcock and Wilcox 

International replacement steam generators of the same form, fit, and function. Although 

similar in general design concept and capacity, the Unit 1 replacement steam generators 

utilize materials that have improved resistance to known corrosion issues affecting 

pressurized-water reactor steam generators. The original Unit 2 steam generators remain in 

service.  

Each steam generator is a vertical shell and tube heat exchanger, where heat transferred 

from a single-phase fluid at high temperature and pressure (the reactor coolant) on the tube 

side is used to generate a two-phase (steam-water) mixture at a lower temperature and 

pressure on the secondary side. The reactor coolant coming from the reactor vessel enters 

the steam generator through a single nozzle into the primary channel head, flows through 

the inverted U-tubes, and exits through two nozzles in the primary channel head to the 

reactor coolant pumps. The head is divided into inlet and outlet chambers by a vertical 

divider plate. The steam-water mixture, generated in the secondary side, flows upward 

through the moisture separators to the steam outlet nozzle at the top of the vessel, providing 

essentially dry and saturated steam.  

Manways are provided to permit access to both sides of the steam generator primary heads 

and to the moisture separating equipment on the secondary side of the steam generators.  

The secondary side of the steam generators also contains the secondary-side tube 

supports, tube bundle wrapper, feedwater nozzle and distribution system, and moisture 

separation system.  

2.3.1.7 SUMMARY 

The Reactor Coolant Systems are in the scope of license renewal because they contain: 

* SCs that are safety related and are relied upon to remain functional during and 

following design basis events
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"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are a part of the Environmental Qualification Program 

"* SCs that are relied upon during certain postulated fire, SBO, PTS, and ATWS events 

The Reactor Coolant System components subject to an aging management review and the 
component intended functions are provided in Table 3.1-1. The aging management review 
for the Reactor Coolant Systems is discussed in Section 3.1.
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2.3.2 ENGINEERED SAFETY FEATURES SYSTEMS 

Engineered Safety Features Systems consist of systems and components designed to 

function under accident conditions to minimize the severity of an accident, or to mitigate the 

consequences of an accident. In the event of a loss-of-coolant accident, the Engineered 

Safety Features Systems provide emergency coolant to assure structural integrity of the 

core, to maintain the integrity of the containment, and to reduce the concentration of fission 

products expelled to the containment building atmosphere. Unless noted otherwise, the 

Engineered Safety Features Systems for St. Lucie Units 1 and 2 are the same.  

The following systems are included in this subsection: 

"* Containment Cooling 

"* Containment Spray 

"* Containment Isolation 

"* Safety Injection (includes Shutdown Cooling) 

"* Containment Post Accident Monitoring 

2.3.2.1 CONTAINMENT COOLING 

Containment Cooling is designed to remove sufficient heat to maintain the containment 

below its structural design pressure and temperature limits following a design basis event.  

In addition, the containment fan cooling units continue to operate after a design basis event 

to remove heat and to reduce the pressure in containment to atmospheric. Heat removed 

from the containment is transferred to Component Cooling Water. Component Cooling 

Water is screened in Subsection 2.3.3.2. Containment Cooling consists of four fan cooling 

units that are located outside the secondary shield wall inside each containment.  

Containment Cooling is described in Unit 1 UFSAR Section 6.2.2.2.2 and Unit 2 UFSAR 
Section 6.2.2.2.2.  

The flow diagrams listed in Table 2.3-2 show the evaluation boundaries for the portions of 

Containment Cooling that are within the scope of license renewal.  

Containment Cooling is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are a part of the Environmental Qualification Program 

"* SCs that are relied upon during certain postulated fire events 

Containment Cooling components subject to an aging management review include fan 

cooler housings and valves (pressure boundary only), heat exchangers, ducts, thermowells, 

flexible connections, drip pans, piping, and fittings. The intended functions of Containment 

Cooling components subject to an aging management review include pressure boundary 

integrity and heat transfer. A complete list of Containment Cooling components requiring an 

aging management review and the component intended functions are provided in Table 3.2

1. The aging management review for the Containment Cooling is discussed in Section 3.2.
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2.3.2.2 CONTAINMENT SPRAY 

Containment Spray is designed to remove sufficient heat to maintain the containments 
below their design pressure and temperature limits following design basis events.  
Containment Spray is described in Unit 1 USFAR Section 6.2.2.2.1 and Unit 2 UFSAR 
Section 6.2.2.2.1.  

Containment spray for each Unit consists of two containment spray pumps that take suction 
from the refueling water tanks and spray borated water from nozzles located near the top of 

each containment structure. When refueling water tank inventory is exhausted, containment 
spray pump suction is switched to the containment recirculation sumps and the shutdown 
cooling heat exchangers are used to remove heat from the recirculated water. The 
shutdown cooling heat exchangers are screened with Safety Injection in Subsection 2.3.2.4.  

Chemicals are injected into the containment spray pump suction lines during containment 
spray operations to control pH and for iodine absorption. Unit 1 has a sodium hydroxide 
tank that supplies sodium hydroxide through eductors to the suction lines of the containment 
spray pumps. Unit 2 has hydrazine pumps that inject hydrazine from a hydrazine storage 
tank into the suction lines of the containment spray pumps. In addition, Unit 2 utilizes solid 
trisodium phosphate dodecahydrate (TSP) in stainless steel mesh baskets located in the 
vicinity of the containment recirculation sumps to control post-accident pH. The stainless 
steel mesh baskets are screened with civil/structural components in Subsection 2.4.1.1.  

The flow diagrams listed in Table 2.3-2 show the evaluation boundaries for the portions of 
Containment Spray that are within the scope of license renewal.  

Containment Spray is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 
following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 
accomplishment of the safety-related functions 

"* SCs that are a part of the Environmental Qualification Program 

"• SCs that are relied upon during certain postulated fire (Units 1 and 2) and SBO 
events (Unit 2 only) 

Containment Spray components subject to an aging management review include refueling 
water tanks, sodium hydroxide tank, hydrazine tank, pumps and valves (pressure boundary 
only), heat exchangers, eductors, orifices, strainers, thermowells, spray nozzles, vortex 
breaker (Unit 1 only), rupture discs, sightglasses, piping, tubing, and fittings. The intended 

functions for Containment Spray components subject to an aging management review 
include pressure boundary integrity, heat transfer, vortex prevention, spray, throttling, and 
filtration. A complete list of Containment Spray components requiring an aging 
management review and the component intended functions are provided in Table 3.2-2.  
The aging management review for Containment Spray is discussed in Section 3.2.

2.0 STRUCTURES AND COMPONENTS SUBJECT TO AN AGING MANAGEMENT REVIEW Page 2.3-10



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL- TECHNICAL INFORMATION 

ST. LUCIE UNITS 1 & 2 

2.3.2.3 CONTAINMENT ISOLATION 

Containment Isolation is an engineered safety feature that provides for the closure or 

integrity of containment penetrations to prevent leakage of uncontrolled or unmonitored 

radioactive materials to the environment. Containment Isolation is described in Unit 1 

UFSAR Section 6.2.4 and Unit 2 UFSAR Section 6.2.4.  

Process systems that have license renewal system intended functions in addition to the 

containment isolation function are included in the system screening results described 

elsewhere in Section 2.3.  

The pressure boundary (metallic) portions of electrical penetrations and 

miscellaneous/spare mechanical penetrations that are not associated with a process system 

are included in the civil/structural screening described in Section 2.4.  

The non-metallic and conductor portions of containment electrical penetrations are included 

in the electrical/I&C screening described in Section 2.5.  

Note that all containment penetrations and associated containment isolation valves and 

components that ensure containment integrity, regardless of where they are described, 

require an aging management review.  

Containment Purge, Hydrogen Purge (Unit 1 only), Continuous Containment/Hydrogen 

Purge (Unit 2 only), Integrated Leak Rate Test, and Service Air are process systems whose 

only license renewal system intended function is containment isolation. Containment 

Vacuum Relief is included in this screening section even though it performs a function in 

addition to the containment isolation function. The additional function is to protect the 

containment vessels from subatmospheric internal pressure conditions created by a 

containment overcooling event. The flow diagrams listed in Table 2.3-2 show the evaluation 

boundaries for the portions of Containment Purge, Hydrogen Purge (Unit 1 only), 

Continuous Containment/Hydrogen Purge (Unit 2 only), Integrated Leak Rate Test, Service 

Air, and Containment Vacuum Relief that are within the scope of license renewal.  

Containment Purge is in the scope of license renewal because it contains: 

* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

* SCs that are a part of the Environmental Qualification Program 

Hydrogen Purge (Unit 1 only), Continuous Containment/Hydrogen Purge (Unit 2 only), and 

Service Air are in the scope of license renewal because they contain: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are a part of the Environmental Qualification Program (Unit 2 only)
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Integrated Leak Rate Test is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

Containment Vacuum Relief is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are a part of the Environmental Qualification Program 

Containment Purge, Hydrogen Purge (Unit 1 only), Continuous Containment/Hydrogen 

Purge (Unit 2 only), Integrated Leak Rate Test, Service Air, and Containment Vacuum Relief 

components within the scope of license renewal and subject to aging management review 

include valves (pressure boundary only), piping, tubing, fittings, and debris screens. The 

intended functions for Containment Purge, Hydrogen Purge (Unit 1 only), Continuous 
Containment/Hydrogen Purge (Unit 2 only), Integrated Leak Rate Test, Service Air, and 

Containment Vacuum Relief components subject to an aging management review include 

pressure boundary integrity and filtration. Containment Purge, Hydrogen Purge (Unit 1 only), 

Continuous Containment/Hydrogen Purge (Unit 2 only), Integrated Leak Rate Test, Service 

Air, and Containment Vacuum Relief components requiring an aging management review 

and the component intended functions are listed in Table 3.2-3. The aging management 
review for Containment Isolation is discussed in Section 3.2.  

2.3.2.4 SAFETY INJECTION 

Safety Injection, which includes the safety injection tanks, provides emergency core cooling 

and reactivity control during and following design basis events. Portions of Safety Injection 

are also used for shutdown cooling functions. In addition, some portions of Safety Injection, 

including the shutdown cooling heat exchangers, are used in conjunction with Containment 

Spray to cool the Containment. Safety Injection is described in Unit 1 UFSAR Section 6.3 

and Unit 2 UFSAR Section 6.3. Shutdown cooling and the safety injection components 

required to perform shutdown cooling functions are described in Unit 1 UFSAR Section 9.3.5 

and Unit 2 UFSAR Section 5.4.7.  

The flow diagrams listed in Table 2.3-2 show the evaluation boundaries for the portions of 

Safety Injection that are within the scope of license renewal.  

Safety Injection is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 
following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are a part of the Environmental Qualification Program 

"* SCs that are relied upon during certain postulated fire (Units 1 and 2) and SBO 

events (Unit 2 only)
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Safety Injection components subject to an aging management review include safety injection 

tanks, pumps and valves (pressure boundary only), heat exchangers, orifices, thermowells, 

piping, tubing, and fittings. The intended functions for Safety Injection components subject 

to an aging management review include pressure boundary integrity, heat transfer, and 

throttling. A complete list of Safety Injection components requiring an aging management 

review and the component intended functions are provided in Table 3.2-4. The aging 

management review for Safety Injection is discussed in Section 3.2.  

2.3.2.5 CONTAINMENT POST ACCIDENT MONITORING 

Containment Post Accident Monitoring includes the following subsystems: 

"* Containment Hydrogen Monitoring 

"* Post Accident Sampling (Unit 2 only) 

"* Containment Atmosphere Radiation Monitoring 

This subsection addresses the mechanical SCs that are required to support the system 

intended functions of these subsystems. The screening results for electrical/l&C SCs are 

provided in Section 2.5 of this application.  

The flow diagrams listed in Table 2.3-2 show the evaluation boundaries for the portions of 

Containment Post Accident Monitoring that are within the scope of license renewal.  

Containment hydrogen monitoring provides indication of the hydrogen gas concentration in 

the containment atmosphere following a loss-of-coolant accident. The mechanical portions 

of containment hydrogen monitoring provide a flow path from the containment to the 

hydrogen analyzers and then back to the containment. Containment hydrogen monitoring is 

described in Unit 1 UFSAR Section 6.2.5.2.3 and Unit 2 UFSAR Section 6.2.5.2.1.  

The only mechanical portion of post accident sampling (Unit 2 only) in the scope of license 

renewal are valves that provide a pressure boundary for containment hydrogen monitoring.  

Post accident sampling is described in Unit 2 UFSAR Section 9.3.6.  

Containment atmosphere radiation monitoring measures radioactivity in the containment air.  

The mechanical portions of containment atmosphere radiation monitoring provide a flow 

path from the containment to the monitors and then back to the containment. Containment 

atmosphere radiation monitoring is described in Unit 1 UFSAR Section 12.2.4.1 and Unit 2 

UFSAR Section 12.3.4.2.3.1.  

Containment Post Accident Monitoring is in the scope of license renewal because it 

contains: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are a part of the Environmental Qualification Program 

"* SCs that are relied upon during certain postulated fire (Unit 2 only) and SBO events 

(Unit 2 only)
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Containment Post Accident Monitoring components subject to an aging management review 
include; valves (pressure boundary only), sample vessel, flexible hoses, piping, tubing, and 
fittings. The intended function for the Containment Post Accident Monitoring components 
subject to an aging management review is pressure boundary integrity. A complete list of 
Containment Post Accident Monitoring components requiring an aging management review 
and the component intended functions are provided in Table 3.2-5. The aging management 
review for Containment Post Accident Monitoring is discussed in Section 3.2.
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2.3.3 AUXILIARY SYSTEMS 

Auxiliary Systems are those systems used to support normal and emergency plant 

operations. The systems provide cooling, ventilation, sampling, and other required 

functions. Unless noted otherwise, the Auxiliary Systems for St. Lucie Units 1 and 2 are the 

same. The following systems are included in this subsection: 

"* Chemical and Volume Control 

"* Component Cooling Water 

"* Demineralized Makeup Water (Unit 2 only) 

"* Diesel Generators and Support Systems 

"* Emergency Cooling Canal 

"* Fire Protection 

"* Fuel Pool Cooling 

"* Instrument Air 

"* Intake Cooling Water 

"* Miscellaneous Bulk Gas Supply 

"* Primary Makeup Water 

"* Sampling 

"* Service Water 

"* Turbine Cooling Water (Unit 1 only) 

"* Ventilation 

"* Waste Management 

2.3.3.1 CHEMICAL AND VOLUME CONTROL 

Chemical and Volume Control provides a continuous feed and bleed for the Reactor Coolant 

System to maintain proper water level and to adjust boron concentration. Chemical and 

Volume Control consists of a charging subsystem, a letdown subsystem, and a boric acid 

makeup subsystem. Chemical and Volume Control is described in Unit 1 UFSAR 

Section 9.3.4 and Unit 2 UFSAR Section 9.3.4.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Chemical and Volume Control that are within the scope of license renewal. Insulation is not 

within the scope of license renewal for Chemical and Volume Control because the systems 

do not contain boric acid solutions at concentrations that require heat tracing, tank heaters, 

and/or insulation to prevent precipitation.  

Chemical and Volume Control is in the scope of license renewal because it contains: 

* SCs that are safety related and are relied upon to remain functional during and 

following design basis events
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"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"• SCs that are part of the Environmental Qualification Program 

"* SCs that are relied on during postulated fires and SBO events 

Chemical and Volume Control components subject to an aging management review include 

pumps and valves (pressure boundary only), housings, tanks, heat exchangers, strainers, 

orifices, thermowells, piping, tubing, and fittings. The intended functions for Chemical and 

Volume Control components subject to an aging management review include pressure 

boundary integrity, filtration, and throttling. For a complete list of Chemical and Volume 

Control components that require aging management review and the component intended 

functions, see Table 3.3-1. The aging management review for Chemical and Volume 

Control is discussed in Section 3.3.  

2.3.3.2 COMPONENT COOLING WATER 

Component Cooling Water removes heat from safety-related and non-safety related 

components during normal and emergency operation. The component cooling water pumps 

circulate component cooling water through heat exchangers and coolers that are associated 

with other systems to transfer heat from those systems to Component Cooling Water. The 

component cooling water heat exchangers transfer heat from Component Cooling Water to 

Intake Cooling Water. Component Cooling Water is described in Unit 1 UFSAR 

Section 9.2.2 and Unit 2 UFSAR Section 9.2.2.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Component Cooling Water that are within the scope of license renewal. Note: Other coolers 

and heat exchangers cooled by Component Cooling Water were considered part of their 

respective systems. Accordingly, these other coolers and heat exchangers were screened 

with those systems.  

Component Cooling Water is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are part of the Environmental Qualification Program 

"* SCs that are relied on during postulated fires 

Component Cooling Water components subject to an aging management review include 

pumps and valves (pressure boundary only), heat exchangers, tanks, orifices, thermowells, 

sightglasses, piping, tubing, and fittings. The intended functions for Component Cooling 

Water components subject to an aging management review include pressure boundary 

integrity, heat transfer, and throttling. For a complete list of Component Cooling Water 

components that require aging management review and the component intended functions, 

see Table 3.3-2. The aging management review for Component Cooling Water is discussed 

in Section 3.3.
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2.3.3.3 DEMINERALIZED MAKEUP WATER (Unit 2 only) 

Demineralized Makeup Water provides makeup to various systems throughout the plant.  

Demineralized Makeup Water is described in Unit 2 UFSAR Section 9.2.3.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Demineralized Makeup Water that are within the scope of license renewal.  

Demineralized Makeup Water is in the scope of license renewal because it contains: 

* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

Demineralized Makeup Water components subject to an aging management review include 

valves (pressure boundary only), piping, and fittings. The intended function for 

Demineralized Makeup Water components subject to an aging management review is 

pressure boundary integrity. For a complete list of Demineralized Makeup Water 

components that require aging management review and the component intended functions, 

see Table 3.3-3. The aging management review for Demineralized Makeup Water is 

discussed in Section 3.3.  

2.3.3.4 DIESEL GENERATORS AND SUPPORT SYSTEMS 

The Diesel Generators provide AC power to the onsite electrical distribution system to 

assure the capability for a safe and orderly shutdown. The Diesel Generator Support 

Systems necessary to ensure proper operation of the Diesel Generators are: 

"* Air Intake and Exhaust 

"* Air Start 

"* Fuel Oil 

"* Lube Oil 

"* Cooling Water 

The Diesel Generators are described in Unit 1 UFSAR Section 8.3 and Unit 2 UFSAR 

Section 8.3. The Diesel Generator Support Systems are described in Unit I UFSAR 

Section 9.5 and Unit 2 UFSAR Section 9.5.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Diesel Generators and Support Systems that are within the scope of license renewal.  

Diesel Generators and Support Systems are in the scope of license renewal because they 

contain: 

"• SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are relied on during postulated fires (Units 1 and 2) and SBO events (Note: 

The Unit 2 Diesel Generators and Support Systems are required during Unit 1 SBO 

events. No Diesel Generators are required for Unit 2 SBO events.)
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Diesel Generators and Support Systems components subject to an aging management 

review include pumps, valves, air start motors (pressure boundary only), tanks, heat 

exchangers, silencers, flame arrestors, filters, strainers, flexible hoses, expansion joints, 

orifices, thermowells, sightglasses, piping, tubing, and fittings. The intended functions for 

Diesel Generators and Support Systems components subject to an aging management 

review include pressure boundary integrity, filtration, heat transfer, throttling, and fire spread 

prevention. For a complete list of Diesel Generators and Support Systems components that 

require aging management review and component intended functions, see Table 3.3-4. The 

aging management review for Diesel Generators and Support Systems is discussed in 

Section 3.3.  

2.3.3.5 EMERGENCY COOLING CANAL 

The Emergency Cooling Canal mechanical components, located at the Ultimate Heat Sink 

Dam, admit water from Big Mud Creek to provide the Ultimate Heat Sink for St. Lucie Units 1 

and 2. The Emergency Cooling Canal and Ultimate Heat Sink Dam, which is located 

between the intake canal and Big Mud Creek, are included in the civil/structural screening 
described in Subsections 2.4.2.9 and 2.4.2.14, respectively. The Emergency Cooling Canal 
is described in Unit 1 UFSAR Section 9.2.7 and Unit 2 UFSAR Section 9.2.5.  

The flow diagram listed in Table 2.3-3 shows the evaluation boundaries for the portions of 

the Emergency Cooling Canal that are within the scope of license renewal.  

The Emergency Cooling Canal is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 
following design basis events 

"= SCs that are non-safety related whose failure could prevent satisfactory 
accomplishment of the safety-related functions 

Emergency Cooling Canal components subject to an aging management review include 

valves (pressure boundary only), piping, and fittings. The intended function for Emergency 
Cooling Canal components subject to an aging management review is pressure boundary 
integrity. For a complete list of Emergency Cooling Canal components that require aging 
management review and the component intended functions, see Table 3.3-5. The aging 
management review for Emergency Cooling Canal components is discussed in Section 3.3.  

2.3.3.6 FIRE PROTECTION 

Fire Protection protects plant equipment to ensure safe plant shutdown in the event of a fire.  

Fire Protection consists of fire suppression water distribution and spray, reactor coolant pump 

oil collection, and reactor auxiliary building cable spreading room Halon (Unit 1 only). Fire 
rated assemblies, fire barriers, and structural components required to ensure adequate Halon 

concentrations (if actuated) are included in the civil/structural screening described in Section 

2.4. Fire detection is included in the electrical/l&C screening described in Section 2.5. Fire 

Protection is described in Unit 1 UFSAR Section 9.5A, Section 3.1.3, and Unit 2 UFSAR 
Section 9.5A, Section 3.1.3.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 
Fire Protection that are within the scope of license renewal.
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Fire Protection is in the scope of license renewal because it contains: 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are relied on during postulated fires 

Fire extinguishers, fire hoses, and air packs are not subject to an aging management review 

in accordance with 10 CFR 54.21 (a)(1 )(ii) because they are replaced based on condition in 

accordance with National Fire Protection Association (NFPA) standards and plant 

surveillance procedures for fire protection equipment. This position is consistent with the 

guidance of NEI 95-10 [Reference 2.3-1]. The following standards are utilized as the basis 

and guidance for inspection and replacement in accordance with various internal FPL 

procedures: 

"* NFPA 10, "Portable Fire Extinguishers" 

"* NFPA-14, "Standpipe and Hose Systems" 

"* NUREG/CR-0041, "Manual of Respiratory Protection Against Airborne Radioactive 

Material" 

Additionally, the Nuclear Electric Insurance Limited (NEIL), Property Loss Prevention 

Standard, Appendix R of 10 CFR 50, and various NUREG reports and NRC Regulatory 

Guides are utilized for guidance.  

Fire Protection components subject to an aging management review include pumps and 

valves (pressure boundary only), tanks, flame arrestors, sprinkler heads, nozzles, 

sightglasses, enclosures (reactor coolant pump oil collection), filters, vortex breakers, 

hydrants, flexible hoses, drip pans, orifices, piping, tubing, and fittings. Hose stations are 

included as component types "nozzles" and "fittings" in Section 3.3 and shown in Table 3.3

6. Hose racks are included as component type "component supports (non-safety related)" in 

the civil/structural aging management review in Subsection 3.5.2. The intended functions 

for Fire Protection components subject to an aging management review include pressure 

boundary integrity, throttling, fire spread prevention, filtration, vortex prevention, and spray.  

For a complete list of the Fire Protection components that require aging management review 

and the component intended functions, see Tables 3.3-6 and 3.5-8. The aging management 

reviews for Fire Protection are discussed in Section 3.3 and Subsection 3.5.2.  

2.3.3.7 FUEL POOL COOLING 

During normal operation, Fuel Pool Cooling removes decay heat from the fuel pool by 

circulating water through the fuel pool heat exchangers. The heat from the fuel pool is 

transferred to Component Cooling Water.  

The safety related means of Fuel Pool Cooling for Unit 1 is pool boil off and system makeup 

from Intake Cooling Water (see Subsection 2.3.3.9) without forced circulation through the 

heat exchanger.  

The safety related means of Fuel Pool Cooling for Unit 2 is recirculation through the fuel 

pool heat exchangers. As a backup, Unit 2 Fuel Pool Cooling can be accomplished by pool 

boil off and system makeup from Intake Cooling Water (See Subsection 2.3.3.9).
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Fuel Pool Cooling is described in Unit 1 UFSAR Section 9.1.3 and Unit 2 UFSAR 
Section 9.1.3.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Fuel Pool Cooling that are within the scope of license renewal.  

Fuel Pool Cooling is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

Fuel Pool Cooling components subject to an aging management review include pumps and 

valves (pressure boundary only), heat exchangers, thermowells, piping, tubing, and fittings.  

The intended functions for Fuel Pool Cooling components subject to an aging management 

review include pressure boundary integrity and heat transfer (Unit 2 only). For a complete 

list of Fuel Pool Cooling components that require aging management review and the 

component intended functions, see Table 3.3-7. The aging management review for Fuel 
Pool Cooling is discussed in Section 3.3.  

2.3.3.8 INSTRUMENT AIR 

Instrument Air provides a reliable source of dry, oil-free air for instrumentation and controls, 

and pneumatic valves. Instrument Air provides motive power and control air to safety-related 

and non-safety related components. Instrument Air is described in Unit 1 UFSAR 
Section 9.3.1 and Unit 2 UFSAR Section 9.3.1.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Instrument Air that are within the scope of license renewal. Note that some of the license 

renewal boundaries have been established at normally open valves. This approach is 

considered acceptable for Instrument Air for the following reasons: 

"• Instrument Air supplies air to many active components required for normal plant 

operation, and loss or reduction of air pressure due to degraded conditions is 
detected early 

"• Instrument Air is predominantly constructed of galvanized carbon steel and bronze 

with an internal environment of dry air, making it very resistant to general corrosion 

"* The limited number of valves that rely on Instrument Air are only required for 

maintaining hot standby conditions for SBO events, or achieving cold shutdown 

during and following design basis fires. Both of these situations would permit ample 
time for manual isolation of portions of Instrument Air not within the scope of license 
renewal, if required 

Instrument Air is in the scope of license renewal because it contains: 

* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

0 SCs that are non-safety related whose failure could prevent satisfactory 
accomplishment of the safety-related functions
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"* SCs that are part of the Environmental Qualification Program 

"* SCs that are relied on during postulated fires (Units 1 and 2) and SBO events (Unit 1 

only) 

Instrument Air components subject to an aging management review include valves 

(pressure boundary only), receivers, accumulators, dryers, filters, strainers, heat 

exchangers, flexible hoses, orifices, silencers, thermowells, sightglasses, rupture discs, 

piping, tubing, and fittings. The intended functions for Instrument Air components subject to 

an aging management review include pressure boundary integrity, heat transfer, filtration, 

and throttling. For a complete list of Instrument Air components that require aging 

management review and the component intended functions, see Table 3.3-8. The aging 

management review for Instrument Air is discussed in Section 3.3.  

2.3.3.9 INTAKE COOLING WATER 

Intake Cooling Water removes heat from Component Cooling Water and Turbine Plant 

Cooling Water. The Intake Cooling Water pumps supply salt water from the intake area for 

each Unit through two redundant piping headers per Unit to the tube side of the Component 

Cooling Water and Turbine Plant Cooling Water heat exchangers. Flow is routed from the 

heat exchangers to the Discharge Canal. Additionally, Intake Cooling Water provides a 

safety-related makeup source for Fuel Pool Cooling (see Subsection 2.3.3.7). Intake 

Cooling Water is described in Unit 1 UFSAR Section 9.2.1 and Unit 2 UFSAR Section 9.2.1.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Intake Cooling Water that are within the scope of license renewal. Note: The Component 

Cooling Water heat exchangers were considered to be part of Component Cooling Water 

and were screened with that system (see Subsection 2.3.3.2).  

Intake Cooling Water is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are relied on during postulated fires 

Intake Cooling Water components subject to an aging management review include pumps 

and valves (pressure boundary only), strainers, expansion joints, thermowells, orifices, 

piping, tubing, and fittings. The intended functions for Intake Cooling Water components 

subject to an aging management review include pressure boundary integrity, filtration, and 

throttling. For a complete list of Intake Cooling Water components that require aging 

management review and the component intended functions, see Table 3.3-9. The aging 

management review for Intake Cooling Water is discussed in Section 3.3.  

2.3.3.10 MISCELLANEOUS BULK GAS SUPPLY 

Miscellaneous Bulk Gas Supply consists of various storage facilities and associated 

components for supplying hydrogen, carbon dioxide, and nitrogen required for plant
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operation. The common Miscellaneous Bulk Gas Supply storage facility is described in 

Unit 1 UFSAR Section 9.3.1.  

Facilities for bulk storage of hydrogen in tube trailers and bottles is located approximately 

120 feet north of the Unit 1 Intake Structure. Carbon dioxide is stored in bottles in the gas 

storage building, which is located adjacent to the bulk hydrogen storage facility. Bulk 

storage facilities for nitrogen are provided by a low-pressure nitrogen Dewar with two 

compressors, and a high-pressure tube trailer.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Miscellaneous Bulk Gas Supply that are within the scope of license renewal.  

Miscellaneous Bulk Gas Supply is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"• SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"• SCs that are relied on during postulated fires 

Miscellaneous Bulk Gas Supply components subject to an aging management review 

include valves (pressure boundary only), vessels, piping, tubing, and fittings. The intended 

function for Miscellaneous Bulk Gas Supply components subject to an aging management 

review is pressure boundary integrity. For a complete list of Miscellaneous Bulk Gas Supply 

components that require aging management review and the component intended functions, 

see Table 3.3-10. The aging management review for Miscellaneous Bulk Gas Supply is 
discussed in Section 3.3.  

2.3.3.11 PRIMARY MAKEUP WATER 

Primary Makeup Water provides treated, demineralized water for makeup to various 

systems throughout the plant. Primary Makeup Water is described in Unit 1 UFSAR 
Section 9.2.5 and Unit 2 UFSAR Section 9.2.3.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Primary Makeup Water that are within the scope of license renewal. Note that some of 

these license renewal boundaries for Unit 2 Primary Makeup Water have been established 

at normally open valves. This approach is considered acceptable because Unit 2 Primary 

Makeup Water is only required in the unlikely event of a fire in the Unit 2 Containment or 

Unit 2 Fuel Handling Building, and these open boundary valves are closed, as necessary, 

for these fire scenarios.  

Primary Makeup Water is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 
following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are part of the Environmental Qualification Program (Unit 2 only) 

"* SCs that are relied on during postulated fires (Unit 2 only)
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Primary Makeup Water components subject to an aging management review include tanks, 

pumps, and valves (pressure boundary only), nozzles, vortex breakers, expansion joints, 

orifices, piping, tubing, and fittings. Unit 2 Primary Makeup Water provides the fire 

suppression water to the Unit 2 Containment and Unit 2 Fuel Handling Building. Hose 

stations in the Unit 2 Containment and Unit 2 Fuel Handling Building are included as 

component types "nozzles" and "fittings" in Section 3.3 and shown in Table 3.3-11. Hose 

racks are included as component type "component supports (non-safety related)" in the 

civil/structural aging management review in Section 3.5 and shown on Tables 3.5-2 and 3.5

9. The intended functions for Primary Makeup Water components subject to an aging 

management review include pressure boundary integrity, vortex prevention, spray, and 

throttling. For a complete list of Primary Makeup Water components that require aging 

management review and the component intended functions, see Table 3.3-11. The aging 

management review for Primary Makeup Water is discussed in Section 3.3.  

2.3.3.12 SAMPLING 

Sampling provides the means to obtain samples from the Reactor Coolant System and 

Auxiliary Systems during all modes of operation for chemical and radiological analysis.  

Sampling is described in Unit 1 UFSAR Section 9.3.2 and Unit 2 UFSAR 

Section 9.3.2.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Sampling that are within the scope of license renewal.  

Sampling is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are part of the Environmental Qualification Program (Unit 2 only) 

"* SCs that are relied on during postulated fires (Units 1 and 2) and SBO events (Unit 1 

only) 

Sampling components subject to an aging management review include valves (pressure 

boundary only), tubing, and fittings. The intended function for Sampling components subject 

to an aging management review is pressure boundary integrity. For a complete list of 

Sampling components that require aging management review and the component intended 

functions, see Table 3.3-12. The aging management review for Sampling is discussed in 

Section 3.3.
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2.3.3.13 SERVICE WATER 

Service Water supports Fire Protection and supplies water to the plant washdown stations, 

decontamination facilities, and potable water system. This System is a common site service 

water supply for Units 1 and 2. Service Water is described in Unit 1 UFSAR Section 9.2.6 and 

Unit 2 UFSAR Section 9.2.4.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Service Water that are within the scope of license renewal.  

Service Water is in the scope of license renewal because it contains: 

"* SCs that are non-safety related whose failure could prevent satisfactory 
accomplishment of the safety-related functions 

"* SCs that are relied on during postulated fires 

Service Water components subject to an aging management review include pumps and 

valves (pressure boundary only), piping, and fittings. The intended function for Service 

Water components subject to an aging management review is pressure boundary integrity.  
For a complete list of the Service Water components that require aging management review 
and the component intended functions, see Table 3.3-13. The aging management review 
for Service Water is discussed in Section 3.3.  

2.3.3.14 TURBINE COOLING WATER (Unit 1 only) 

Turbine Cooling Water is a closed-loop system used to remove heat from the turbine and 

other components in the power cycle, including the Instrument Air compressors. Turbine 

Cooling Water is described in Unit 1 UFSAR Section 9.2.4.  

The flow diagram listed in Table 2.3-3 shows the evaluation boundaries for the portions of 
Turbine Cooling Water that are within the scope of license renewal. Note that some of the 

license renewal boundaries have been established at normally open valves. This approach 

is considered acceptable for Turbine Cooling Water because the small portion of Unit 1 
Turbine Cooling Water that is required for SBO events must be manually isolated in 

accordance with plant procedures to accomplish its SBO function. Therefore, when the 

System is actually performing its required SBO function there are no open license renewal 

boundaries. Turbine Cooling Water is in the scope of license renewal because it contains: 

* SCs that are relied on during SBO events (Unit I only) 

Turbine Cooling Water components subject to an aging management review include pump 

and valves (pressure boundary only), tank, cooler, sightglasses, thermowells, piping, and 

fittings. The intended functions for Turbine Cooling Water components subject to an aging 

management review include pressure boundary integrity and heat transfer. For a complete 

list of the Turbine Cooling Water components that require aging management review and 
the component intended functions, see Table 3.3-14. The aging management reviews for 

Turbine Cooling Water are discussed in Section 3.3.
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2.3.3.15 VENTILATION 

Ventilation provides for heating, ventilation, and air conditioning to various buildings and 

rooms/areas throughout the plant. Ventilation includes the following subsystems: Control 

Room Air Conditioning, Emergency Core Cooling Systems Area Ventilation, Fuel Handling 

Building Ventilation (Unit 2 only), Intake Structure Ventilation (Unit 2 only), Miscellaneous 

Ventilation (Unit 1 only), Reactor Auxiliary Building Electrical and Battery Room Ventilation, 

Reactor Auxiliary Building Main Supply and Exhaust, and Shield Building Ventilation.  

Control Room Air Conditioning is designed to maintain habitability, temperature, and 

humidity inside each control room. During normal operation, Control Room Air Conditioning 

for each Unit draws air from its associated control room, passes air through air handling 

units, and returns the air to the control room. In addition, outside makeup air is supplied to 

ensure that a positive pressure is maintained in the control room. Under emergency 

conditions, on receipt of a containment isolation signal, on receipt of a high radiation alarm 

on the intake radiation monitors, or on loss of power to the intake radiation monitors, outside 

air is isolated and the control room air is recirculated. A portion of the recirculated control 

room air is passed through high-efficiency particulate air filters and charcoal adsorbers.  

Emergency Core Cooling Systems Area Ventilation is designed as the necessary ventilation 

for the Emergency Core Cooling Systems area under accident conditions. This subsystem 

provides post-loss-of-coolant accident (LOCA) high-efficiency particulate filtration and iodine 

adsorption for air exhausted from the Emergency Core Cooling Systems areas.  

Fuel Handling Building Ventilation (Unit 2 only) is designed to prevent buildup of airborne 

radioactivity in the building and ventilates the fuel pool cooling equipment contained in the 

building. During emergency operation, the subsystem is designed to automatically isolate 

and utilize Shield Building Ventilation to remove and filter air from the fuel pool area.  

Intake Structure Ventilation (Unit 2 only) is designed to ventilate the intake cooling water 

pump enclosure. Two 100% capacity, independently powered exhaust fans ventilate the 

enclosure.  

Miscellaneous Ventilation (Unit 1 only) provides ventilation for the Unit 1 computer room and 

the Unit 1 hot shutdown panel room.  

Reactor Auxiliary Building Electrical and Battery Room Ventilation is designed as the 

primary intake and exhaust for air in the electrical equipment and battery rooms. The 

electrical equipment rooms are ventilated by a once-through filtered ventilation system that 

contains separate supply and exhaust fans.  

Reactor Auxiliary Building Main Supply and Exhaust is designed as the primary intake and 

exhaust for air in each of the Reactor Auxiliary Buildings. The subsystems are designed to 

limit the temperature to an ambient temperature of 1040F in the equipment areas with an 

outside temperature of 930 F. The Reactor Auxiliary Buildings are ventilated by once-through 

filtered ventilation that contains separate supply and exhaust fans. The exhaust system 

serves no safety function.  

Shield Building Ventilation maintains a slight negative pressure in each of the shield building 

annuli following a LOCA. Shield Building Ventilation mixes building in-leakage with the air in 

the annuli and any leakage from each of the Containments, and discharges it through filter
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trains that include charcoal adsorbers. The plant vent stacks are considered part of their 

respective Shield Building Ventilation Systems. However, considering St. Lucie Units 1 and 

2 accident analyses assume ground level releases, the plant vent stacks do not perform or 

support any license renewal system intended functions that satisfy the scoping criteria of 

10 CFR 54.4 and therefore are not within the scope of license renewal.  

Ventilation is described in Unit 1 UFSAR Sections 6.2 and 9.4 and Unit 2 UFSAR 

Sections 6.2 and 9.4.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Ventilation that are within the scope of license renewal.  

Ventilation is in the scope of license renewal because it contains: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are part of the Environmental Qualification Program 

"* SCs that are relied on during postulated fires (Units 1 and 2) and SBO events (Unit 1 
only) 

Ventilation components subject to an aging management review include valves (pressure 

boundary only), filter housings, heat exchangers, flexible connections, ducts, demisters, 

thermowells, orifices, structural supports, piping, tubing, and fittings. The intended functions 

for Ventilation components subject to an aging management review include pressure 
boundary integrity, moisture removal, structural support, throttling, and heat transfer.  

Louvers and exhaust hoods in the scope of license renewal are screened in Subsection 2.4 

with civil/structural components. Sealant materials are used to maintain the main control 

room at positive pressure with respect to adjacent areas. These sealant materials are 

included within the scope of license renewal as structural components and subject to an 

aging management review. These sealant materials are described in Subsection 3.5.2.4 and 

listed in Tables 3.5-8 and 3.5-12. For a complete list of Ventilation components that require 

aging management review and the component intended functions, see Table 3.3-15. The 

aging management review for Ventilation is discussed in Section 3.3.  

2.3.3.16 WASTE MANAGEMENT 

Waste Management collects, monitors, and processes potentially radioactive reactor plant 

wastes prior to release or removal from the plant site. Waste Management includes three 

subsystems: liquid, gaseous, and solid waste management. Waste Management also 

includes the safeguards pump room drains and equipment and floor drainage. Waste 

Management is described in Unit 1 UFSAR Sections 9.3.3, 11.2.2, 11.3.2, and 11.5.2, and 
Unit 2 UFSAR Sections 9.3.3, 11.2.2, 11.3.2, and 11.4.2.  

The flow diagrams listed in Table 2.3-3 show the evaluation boundaries for the portions of 

Waste Management that are within the scope of license renewal.  

Waste Management is in the scope of license renewal because it contains: 

* SCs that are safety related and are relied upon to remain functional during and 

following design basis events
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"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are part of the Environmental Qualification Program 

"* SCs that are relied on during postulated fires 

Waste Management components subject to an aging management review include valves 

(pressure boundary only), strainers, orifices, piping, and fittings. The intended functions for 

Waste Management components subject to an aging management review include pressure 

boundary integrity, filtration, and throttling. For a complete list of Waste Management 

components that require aging management review and the component intended functions, 

see Table 3.3-16. The aging management review for Waste Management is discussed in 

Section 3.3.
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2.3.4 STEAM AND POWER CONVERSION SYSTEMS 

The Steam and Power Conversion Systems act as a heat sink to remove heat from the 
reactor and convert the heat generated in the reactor to the plant's electrical output. Unless 
noted otherwise, the Steam and Power Conversion Systems for St. Lucie Units 1 and 2 are 
the same. The following systems are included in this subsection: 

"* Main Steam, Auxiliary Steam, and Turbine 

"* Main Feedwater and Steam Generator Blowdown 

"* Auxiliary Feedwater and Condensate 

2.3.4.1 MAIN STEAM, AUXILIARY STEAM, AND TURBINE 

Main Steam transports steam from the steam generators to the main turbines and other 
secondary steam system components. Main Steam provides the principal heat sink for the 
Reactor Coolant Systems, protects the Reactor Coolant Systems and the steam generators 
from overpressurization, provides isolation of the steam generators during postulated steam 
line breaks, and provides steam supply to the auxiliary feedwater pump turbines. Main 
Steam is described in Unit 1 UFSAR Section 10.3 and Unit 2 UFSAR Section 10.3. Steam 
generators are screened with the Reactor Coolant Systems in Subsection 2.3.1.6.  

Auxiliary Steam provides pressure-regulated and unregulated steam to plant auxiliary loads.  
Auxiliary Steam isolates in certain high-energy line break scenarios.  

The Turbine for each Unit, which includes the associated generator, converts the steam 
input from Main Steam to the plant's electrical output and provides first-stage pressure input 
to the reactor protection system. The turbine stop valves close during postulated fires and 
SBO events. The Turbine is described in Unit 1 UFSAR Section 10.2 and Unit 2 UFSAR 
Section 10.2.  

The flow diagrams listed in Table 2.3-4 show the evaluation boundaries for the mechanical 
portions of Main Steam, Auxiliary Steam, and Turbine that are within the scope of license 
renewal. Note that some of the license renewal boundaries for Main Steam have been 
established at normally open valves. This approach is considered acceptable for Main 
Steam because the open Main Steam boundary valves are only required to mitigate 
potential spurious valve operation in the unlikely event of certain fires, and these open 
boundary valves are procedurally closed for these fire scenarios. In addition, the steam
supply piping to the Unit 2 auxiliary feedwater turbine has drain lines with open throttle 
valves. These open valves prevent condensate/water accumulation in the piping and are 
throttled such that leakage is insignificant and does not affect auxiliary feedwater turbine 
performance.  

Steam traps, by design, are closed valves that open to release any accumulated 
condensate/water. Once the condensate is removed, the steam trap (valve) automatically 
returns to the closed state.
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Main Steam, Auxiliary Steam, and Turbine are in the scope of license renewal because they 

contain: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are part of the Environmental Qualification Program 

"* SCs that are relied on during postulated fires, SBO, and ATWS events 

Main Steam, Auxiliary Steam, and Turbine components subject to an aging management 

review include valves (pressure boundary only), steam traps, strainers, thermowells, orifices, 

piping, tubing, and fittings. The intended functions for Main Steam, Auxiliary Steam, and 

Turbine components subject to an aging management review are pressure boundary 

integrity, filtration, and throttling. For a complete list of Main Steam, Auxiliary Steam, and 

Turbine components that require aging management review and the component intended 

functions, see Table 3.4-1. The aging management review for Main Steam, Auxiliary Steam, 

and Turbine is discussed in Section 3.4.  

2.3.4.2 MAIN FEEDWATER AND STEAM GENERATOR BLOWDOWN 

Main Feedwater and Steam Generator Blowdown provide sufficient water flow to the steam 

generators to maintain an adequate heat sink for the Reactor Coolant System, provide for 

Main Feedwater and Steam Generator Blowdown isolation following a postulated LOCA or 

steam line break event, and assist in maintaining steam generator water chemistry.  

Main Feedwater supplies pre-heated, high-pressure feedwater to the steam generators at a 

rate equal to the main steam and steam generator blowdown flows. A three-element 

controller that determines the desired feedwater flow by comparing the feed flow, steam 

flow, and steam generator level controls the feedwater flow rate. Main Feedwater is 

described in Unit 1 UFSAR Section 10.4.6 and Unit 2 UFSAR Section 10.4.7.  

Steam Generator Blowdown assists in maintaining required steam generator chemistry by 

providing a means for removal of foreign matter that concentrates in the evaporator section 

of the steam generator. Steam Generator Blowdown is continuously monitored for 

radioactivity during plant operation. Steam Generator Blowdown is described in Unit 1 

UFSAR Section 10.4.7 and Unit 2 UFSAR Section 10.4.8.  

The flow diagrams listed in Table 2.3-4 show the evaluation boundaries for the portions of 

Main Feedwater and Steam Generator Blowdown that are within the scope of license 

renewal. Note that some of the license renewal boundaries for Steam Generator Blowdown 

have been established at normally open valves. This approach is considered acceptable for 

Steam Generator Blowdown because the open Steam Generator Blowdown boundary 

valves are only required to mitigate potential spurious valve operation in the unlikely event of 

certain fires, and these open boundary valves are procedurally closed for these fire 

scenarios.  
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Main Feedwater and Steam Generator Blowdown are in the scope of license renewal 

because they contain: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are part of the Environmental Qualification Program 

"* SCs that are relied on during postulated fires and SBO events 

Main Feedwater and Steam Generator Blowdown components subject to an aging 

management review include valves (pressure boundary only), accumulators, orifices, 

thermowells, piping, tubing, and fittings. The intended functions for the Main Feedwater and 

Steam Generator Blowdown components subject to an aging management review are 

pressure boundary integrity and throttling. For a complete list of Main Feedwater and Steam 

Generator Blowdown components that require aging management review and the 

component intended functions, see Table 3.4-2. The aging management review for Main 

Feedwater and Steam Generator Blowdown is discussed in Section 3.4.  

2.3.4.3 AUXILIARY FEEDWATER AND CONDENSATE 

Auxiliary Feedwater supplies feedwater to the steam generators when normal feedwater 

sources are not available. Auxiliary Feedwater for each Unit contains two motor-driven 

pumps and one steam turbine driven pump. The pumps take suction from the condensate 

storage tank and discharge to the steam generators. Auxiliary Feedwater is normally 

maintained in standby. Upon initiation, all three pumps on the affected Unit start to supply 

the steam generators with feedwater. Auxiliary Feedwater is described in Unit 1 UFSAR 

Section 10.5.1 and Unit 2 UFSAR Section 10.4.9.  

Condensate includes the condensate storage tank that stores water for use by Auxiliary 

Feedwater to support safe shutdown of the plant. The condensate storage tanks are cross

connected between the Units. Condensate is described in Unit 1 UFSAR Section 9.2.8 and 

Unit 2 UFSAR Section 9.2.6.  

The flow diagrams listed in Table 2.3-4 show the evaluation boundaries for the portions of 

Auxiliary Feedwater and Condensate that are within the scope of license renewal.  

Auxiliary Feedwater and Condensate are in the scope of license renewal because they 

contain: 

"* SCs that are safety related and are relied upon to remain functional during and 

following design basis events 

"* SCs that are non-safety related whose failure could prevent satisfactory 

accomplishment of the safety-related functions 

"* SCs that are part of the Environmental Qualification Program 

"* SCs that are relied on during postulated fires, SBO, and ATWS events 

Auxiliary Feedwater and Condensate components subject to an aging management review 

include tanks, pumps, turbines, and valves (pressure boundary only), coolers, orifices,
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vortex breakers, sightglasses, piping, tubing, and fittings. The intended functions for 

Auxiliary Feedwater and Condensate components subject to an aging management review 

are pressure boundary integrity, heat transfer, vortex prevention, and throttling. For a 

complete list of Auxiliary Feedwater and Condensate components that require aging 

management review and the component intended functions, see Table 3.4-3. The aging 

management review for Auxiliary Feedwater and Condensate is discussed in Section 3.4.
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TABLE 2.3-1 
REACTOR COOLANT SYSTEMS 

LICENSE RENEWAL BOUNDARY DRAWINGS 1 

Drawing Number Revision 

1-RCS-01 0 

1 -RCS-02 0 

1 -RCS-03 0 

1-RCS-04 0 

1 -RCS-05 0 

1 -RCS-06 0 

2-RCS-01 0 

2-RCS-02 0 

2-RCS-03 0 

2-RCS-04 0 

2-RCS-05 0 

2-RCS-06 0 

2-RCS-07 0 

2-RCS-08 0 

2-RCS-09 0 

1 -CVCS-02 0 

1 -CVCS-03 0 

2-CVCS-02 0 

2-CVCS-04 0 

1 -FP-05 0 

2-PW-01 0 

1 -SI-03 0 

1-SI-04 0 

2-SI-03 0 

2-SI-04 0 

NOTE: 1. Drawings submitted separately [Reference 2.3-2].
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TABLE 2.3-2 
ENGINEERED SAFETY FEATURES SYSTEMS 
LICENSE RENEWAL BOUNDARY DRAWINGS 1 

Drawing Number Revision 

Containment Cooling 

1 -HVAC-01 0 

2-HVAC-01 0 

Containment Spray 

1-CS-01 0 

1 -CS-02 0 

2-CS-01 0 

2-CS-02 0 

1-SI-01 0 

1-SI-02 0 

2-SI-02 0 

Containment Isolation 

1-HVAC-01 0 

2-HVAC-01 0 

1-IA-01 0 

2-IA-01 0 

1-FP-05 0 

2-FP-02 0 

Safety Injection 

1-SI-01 0 

1 -SI-02 0 

1-SI-03 0 

1-SI-04 0 

2-S1-01 0 

2-S1-02 0 

2-SI-03 0 

2-S1-04 0 

1-CS-01 0 

1-CS-02 0 

2-CS-01 0 

2-CS-02 0 

1-CVCS-01 0 

1-CVCS-02 0 

1-CVCS-03 0 

NOTE: 1. Drawings submitted separately [Reference 2.3-2].
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TABLE 2.3-2 (continued) 
ENGINEERED SAFETY FEATURES SYSTEMS 
LICENSE RENEWAL BOUNDARY DRAWINGS 1 

Drawing Number Revision 

Safety Injection (continued) 
2-CVCS-01 0 

2-CVCS-04 0 

2-RCS-04 0 

Containment Post Accident Monitoring 

1-SAMP-02 0 

2-SAMP-03 0 

NOTE: 1. Drawings submitted separately [Reference 2.3-2].
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TABLE 2.3-3 
AUXILIARY SYSTEMS 

LICENSE RENEWAL BOUNDARY DRAWINGS 1 

Drawing Number Revision 

Chemical and Volume Control 

1-CVCS-01 0 

1 -CVCS-02 0 

1-CVCS-03 0 

1 -CVCS-04 0 

2-CVCS-01 0 

2-CVCS-02 0 

2-CVCS-03 0 

2-CVCS-04 0 

1-CS-01 0 

2-CS-01 0 

1 -RCS-03 0 

1 -RCS-04 0 

1 -RCS-05 0 

1-RCS-06 0 

1-SI-03 0 

2-SI-02 0 

Component Cooling Water 

1 -CCW-01 0 

1 -CCW-02 0 

1 -CCW-03 0 

2-CCW-01 0 

2-CCW-02 0 

Demineralized Makeup Water 
2-PW-01 0 

2-PW-02 0 

Diesel Generators and Support Systems 

l-EDG-01 0 

1-EDG-02 0 

1-EDG-03 0 

1 -EDG-04 0 

1-EDG-05 0 

1-EDG-06 0 

1-EDG-07 0 

NOTE: 1. Drawings submitted separately [Reference 2.3-2].

Page 2.3-36
2.0 STRUCTURES AND COMPONENTS SUBJECT TO AN AGING MANAGEMENT REVIEW Page 2.3-36



LICENSE RENEWAL APPLICATION 

LICENSE RENEWAL - TECHNICAL INFORMATION 
ST. LUCIE UNITS 1 & 2

TABLE 2.3-3 (continued) 
AUXILIARY SYSTEMS 

LICENSE RENEWAL BOUNDARY DRAWINGS 1 

Drawing Number Revision 

Diesel Generators and Support Systems (continued) 

2-EDG-01 0 

2-EDG-02 0 

2-EDG-03 0 

2-EDG-04 0 

2-EDG-05 0 

2-EDG-06 0 

2-EDG-07 0 

Emergency Cooling Canal 

1 -ICW-02 0 

Fire Protection 

1-FP-01 0 

1-FP-02 0 

1 -FP-03 0 

1-FP-04 0 

2-FP-01 0 

2-FP-02 0 

1 -CCW-01 0 

2-CCW-01 0 

Fuel Pool Cooling 
I-SFP-01 0 

2-SFP-01 0 

Instrument Air 

1 -IA-02 0 

1 -IA-03 0 

1 -IA-04 0 

1 -A-05 0 

1 -IA-06 0 

2-4A-02 0 

2-IA-03 0 

2-IA-04 0 

2-MS-03 0 

NOTE: 1. Drawings submitted separately [Reference 2.3-2].
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TABLE 2.3-3 (continued) 
AUXILIARY SYSTEMS 

LICENSE RENEWAL BOUNDARY DRAWINGS 1 

Drawing Number Revision 

Intake Cooling Water 
1-1CW-01 0 

2-ICW-01 0 

Miscellaneous Bulk Gas Supply 

1-SAMP-02 0 

2-SAMP-03 0 

2-CS-01 0 

2-IA-05 0 

Primary Makeup Water 

1-PW-01 0 

2-PW-01 0 

2-CS-01 0 

2-CVCS-03 0 

Sampling 

1-SAMP-01 0 

2-SAMP-01 0 

2-SAMP-02 0 

1 -CVCS-01 0 

2-CVCS-01 0 

1-RCS-01 0 

1 -RCS-02 0 

2-RCS-02 0 

2-RCS-03 0 

2-RCS-04 0 

2-SAMP-03 0 

1-SI-02 0 

1-SI-03 0 

1 -SI-04 0 

2-SI-02 0 

2-SI-03 0 

2-SI-04 0 

NOTE: 1. Drawings submitted separately [Reference 2.3-2].
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TABLE 2.3-3 (continued) 
AUXILIARY SYSTEMS 

LICENSE RENEWAL BOUNDARY DRAWINGS 1 

Drawing Number Revision 

Service Water 

1-FP-01 0 

1-FP-02 0 

2-FP-01 0 

Turbine Cooling Water 

1 -TCW-0 1 0 

Ventilation 

1-HVAC-01 0 

1 -HVAC-02 0 

2-HVAC-01 0 

2-HVAC-02 0 

2-HVAC-03 0 

Waste Management 

1-WM-01 0 

1 -WM-02 0 

1-WM-03 0 

2-WM-01 0 

2-WM-02 0 

2-WM-03 0 

1-CS-01 0 

2-CS-01 0 

2-FP-01 0 

NOTE: 1. Drawings submitted separately [Reference 2.3-2].
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TABLE 2.3-4 
STEAM AND POWER CONVERSION SYSTEMS 
LICENSE RENEWAL BOUNDARY DRAWINGS 1 

Drawing Number Revision 

Main Steam, Auxiliary Steam, and Turbine 
1-MS-01 0 

1-MS-02 0 

1-MS-03 0 

1-MS-04 0 

2-MS-01 0 

2-MS-02 0 

2-MS-03 0 

1-AFW-02 0 

2-AFW-02 0 

1-1A-05 10 

Main Feedwater and Steam Generator Blowdown 

1-FW-01 0 

1-FW-02 0 

2-FW-01 0 

1 -AFW-02 0 

2-AFW-02 0 

l-EDG-01 0 
2-EDG-01 0 

1-MS-01 0 

2-MS-01 0 

1-SGBD-01 0 

2-SGBD-01 0 

Auxiliary Feedwater and Condensate 

1 -AFW-0 1 0 

1-AFW-02 0 

2-AFW-01 0 

2-AFW-02 0 

NOTE: 1. Drawings submitted separately [Reference 2.3-2],
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2.4 SCOPING AND SCREENING RESULTS - STRUCTURES 

The determination of structures within the scope of license renewal is made by initially 

identifying St. Lucie Units 1 and 2 structures and then reviewing them to determine which 

ones satisfy one or more of the criteria contained in 10 CFR 54.4. This process is described 

in Section 2.1 and results of the civil/structural review are contained in Section 2.2.  

Section 2.1 also provides the methodology for determining the components within the scope 

of 10 CFR 54.4 that meet the requirements contained in 10 CFR 54.21 (a)(1). The structural 

components that meet these screening requirements are identified in this section. These 

identified structural components subsequently require an aging management review for 

license renewal.  

The screening results are provided below in two subsections: 

"* Containments 

"* Other Structures

age 2.4-1
2.0 STRUCTURES AND COMPONENTS SUBJECT TO AN AGING MANAGEMENT REVIEW P•



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TECHNICAL INFORMATION 

ST. LUCIE UNITS 1 & 2 

2.4.1 CONTAINMENTS 

Each St. Lucie Containment consists of the freestanding steel Containment Vessel 
surrounded by the Reactor Containment Shield Building. The Containments house the 
Reactor Coolant Systems, Reactor Coolant System supports, and other important systems 
that interface with the Reactor Coolant Systems. Additionally, each Containment houses 
and supports components required for plant refueling, including the polar crane, refueling 
cavity, and portions of the Fuel Handling System. The Containment vessel is the third and 
final barrier against possible release of radioactive material to the environment during the 
unlikely event of failure of the Reactor Coolant System.  

The St. Lucie Unit 1 UFSAR and the Unit 2 UFSAR classify each Containment as a seismic 
category 1 structure designed to prevent the uncontrolled release of radioactivity. Seismic 
category 1 structures have been determined to meet the criteria of 10 CFR 54.4 and are 
within the scope of license renewal. For screening, each Containment has been divided into 
three structural categories, Containment Vessel, Reactor Containment Shield Building, and 
Reactor Containment Shield Building Interior Components. Each structural category was 
then subdivided into component/commodity groups to determine those structures and 
structural components requiring an aging management review. The component/commodity 
groups were developed based on a review of St. Lucie plant-controlled drawings, each 
Unit's UFSAR, the plant equipment database, guidance from NEI 95-10 [Reference 2.4-1] 
and the GALL Report [Reference 2.4-2].  

Containment structural components requiring an aging management review are identified in 
the following subsections. Note that the discussions below apply to the Containments for 
both Units 1 and 2.  

2.4.1.1 CONTAINMENT VESSELS 

Each Containment Vessel houses the reactor pressure vessel, the reactor coolant piping 
and pumps, the steam generators, the pressurizer and pressurizer quench tank, and other 
branch connections of the Reactor Coolant System, including the safety injection tanks. The 
containment penetration assemblies provide for passage of process, service, sampling, and 
instrumentation piping and electrical cabling into the Containment Vessel while maintaining 
containment integrity and providing a leak-tight seal. Note that attachments to the 
Containment Vessel are in the scope of license renewal. Steel substructures are described 
below.  

2.4.1.1.1 CONTAINMENT VESSELS 

Each Containment Vessel is a low leakage steel shell, including all penetrations, designed 
to confine radioactive materials that could be released by accidental loss of integrity of the 
reactor coolant pressure boundary. Each Containment Vessel is a right circular cylinder with 
a hemispherical dome and an ellipsoidal bottom. The Containment Vessels are described in 
Unit 1 UFSAR Section 3.8.2 and Unit 2 UFSAR Section 3.8.2.
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2.4.1.1.2 MECHANICAL PENETRATIONS 

Mechanical penetration assemblies typically consist of a containment vessel penetration 

nozzle, a process pipe, a shield building penetration sleeve, and a shield building bellows 

seal. For cold penetrations, the containment vessel penetration nozzle is an integral part of 

the process pipe. For hot or semi-hot penetrations, a multiple flued head is provided as an 

integral part of the process pipe. A guard pipe is welded to the flued head. In addition, for 

hot penetrations, an expansion joint bellows is welded to the flued head and the 

containment vessel penetration nozzle to accommodate thermal movement. At the terminal 

piping penetration assembly near the Reactor Containment Shield Building, a low-pressure 

leakage barrier is provided to form a shield building bellows seal. The bellows provides a 

flexible membrane type closure between the shield building penetration sleeve, which is 

embedded in the Reactor Containment Shield Building and the process pipe. The 

mechanical penetrations are described in Unit 1 UFSAR Section 3.8.2.1.10 and Unit 2 

UFSAR Section 3.8.2.1.1.1.  

2.4.1.1.3 ELECTRICAL PENETRATIONS 

Canister or header plate type penetration assemblies are used for all electrical conductors 

through the Containment Vessel, annulus, and Reactor Containment Shield Building. The 

primary containment penetration is inserted in the containment vessel nozzle and is field 

welded inside the steel vessel to form the sealing weld. The secondary seal is inserted in a 

nozzle embedded in the concrete shell of the Reactor Containment Shield Building. The 

secondary shield is welded to the nozzle in the Reactor Containment Shield Building.  

The primary containment penetrations feature hermetic cable sealing achieved by ceramic, 

glass, or high temperature thermoplastic material bonding to a metal flange. The flange is 

welded to a header plate, which is welded to the penetration nozzle. Either epoxy resin or 

thermoplastic material forming a continuous seal between the metal canister and all 

conductors achieves the secondary seal. Electrical penetrations are described in Unit 1 

UFSAR Section 3.8.2.1.10 and Unit 2 UFSAR Section 3.8.2.1.1.2.  

2.4.1.1.4 AIRLOCKS AND HATCHES 

Two equipment hatches are provided for each Containment Vessel, a construction hatch 

and a maintenance hatch. The construction hatch for each Unit is a welded steel assembly 

with a welded construction hatch cover. The maintenance hatch is a welded assembly with 

a double gasketed flanged and bolted hatch cover.  

Two personnel airlocks are provided for each Containment Vessel. These are welded steel 

tube assemblies. Each airlock has a double gasketed door at each end of the tube.  

2.4.1.1.5 FUEL TRANSFER TUBES 

The fuel transfer tubes, one for each Unit, are provided to transfer fuel assemblies between 

the refueling cavity in each Containment and the spent fuel pool in the Fuel Handling 

Buildings during refueling operations. Each of the penetrations consists of a stainless steel 

transfer tube installed in a concentric carbon steel pipe sleeve. The fuel transfer tube is 

fitted with a double gasketed blind flange in the Containment and a standard gate valve in 

the Fuel Handling Building. The pipe sleeve is welded to the Containment Vessel. Three 
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bellows are provided in the Containment and one bellows in the Fuel Handling Building. A 
flexible membrane expansion joint is provided to compensate for building settlement and 
differential motion between the Containment Vessel, the Reactor Containment Shield 
Building, and the Fuel Handling Building. The fuel transfer tubes are described in Unit 1 
UFSAR Section 3.8.2.1.10 and Unit 2 UFSAR Section 3.8.2.1.1.1.  

2.4.1.2 REACTOR CONTAINMENT SHIELD BUILDINGS 

Each Reactor Containment Shield Building is a low-leakage concrete structure that 
surrounds the steel Containment Vessel. Each Reactor Containment Shield Building 
protects the Containment Vessel from external missiles, provides biological shielding, 
collects fission products that may leak from the Containment Vessel following a hypothetical 
accident, and provides environmental protection for the Containment Vessel.  

Each Reactor Containment Shield Building is a reinforced concrete right cylinder structure 
with a shallow dome roof surrounding the Containment Vessel. Each Reactor Containment 
Shield Building is a freestanding structure, with concrete fill placed in the bottom portion of 
the structure to support the steel Containment Vessel. The Reactor Containment Shield 
Buildings are described in Unit 1 UFSAR Section 3.8.2.2.1 and Unit 2 UFSAR Section 
3.8.4.1.1.  

Each Containment Vessel and Reactor Containment Shield Building is supported by a 
common base slab. The Reactor Containment Shield Building cylinder wall is directly 
supported by the base slab. The steel Containment Vessel is supported on fill concrete that 
transfers the loads by bearing to the base slab. To assure proper contact between the 
Containment Vessel and the concrete, the interface is grouted with epoxy.  

2.4.1.3 REACTOR CONTAINMENT SHIELD BUILDING INTERIOR COMPONENTS 

The interior structures of each Containment Vessel and Reactor Containment Shield 
Building consist of concrete and steel components. The major concrete internal 
components are the primary and secondary shield walls, the refueling cavity, the operating 
floor, and the enclosures around the pressurizer and steam generators. The major steel 
internal components are the Reactor Coolant System supports, the refueling cavity liner, 
steel framing, miscellaneous platforms, pipe whip restraints, and supports for cable trays, 
conduits, ventilation ducting, piping, and other components. The internal structures are 
supported on the concrete floor fill placed in the bottom of the steel Containment Vessel.  
The Reactor Coolant System is located within the compartments formed by the concrete fill 
floor, the primary and secondary shield walls, and the concrete enclosures around the 
steam generators and the pressurizer. The Reactor Containment Shield Building internal 
components are described in Unit 1 UFSAR Section 3.8.3 and Unit 2 UFSAR Section 3.8.3.  

2.4.1.3.1 CONCRETE 

The shield walls are thick cylindrical walls that enclose the reactor vessels and provide 
biological shielding and structural support. The shield walls also act as a missile barrier.  

The refueling cavity is a stainless steel lined, reinforced concrete structure that forms a pool 
above the reactor when it is filled with borated water for refueling.
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Barriers surround all high-pressure equipment, i.e., high-energy reactor coolant system 

piping and components, which could generate missiles as a result of a design basis 

accident. These barriers, principally the primary and secondary shield walls, prevent such 

missiles from damaging the Containment Vessel, piping penetrations, and the required 

engineered safety features systems.  

Concrete walls, floors, beams, equipment pads, and other miscellaneous concrete 

components are of conventional reinforced concrete design.  

2.4.1.3.2 STEEL 

Reactor Cavity Sumps 

The floors and walls of each reactor cavity are lined with stainless steel. The floor is sloped 

to drain all leakage to the reactor cavity sump. Each reactor cavity sump is located below 

the reactor cavity outside the primary shield wall.  

Containment Sumps 

The containment sumps are provided to collect water for recirculation through the shutdown 

cooling heat exchangers after a LOCA. The containment sumps are located below the 

lowest floor elevation inside the Containment except for the reactor cavity and the reactor 

cavity sump. Vent openings in the secondary shield wall direct water into the containment 

sump. Drains from the containment sump to the reactor cavity sump prevent accumulation 

of water in the Containment. Screens are provided for the containment sumps to prevent 

debris from entering the sumps and the Emergency Core Cooling Systems.  

Reactor Coolant System Supports 

Reactor Coolant System supports that are subject to an aging management review include 

the reactor vessel supports, steam generator supports, pressurizer supports, and reactor 

coolant pump supports. The Reactor Coolant System supports are designed to resist 

operating loads, pipe ruptures, and seismic loads.  

The Reactor Coolant System support boundaries in scope and subject to an aging 

management review include all structural support items between the Reactor Coolant 

System components and the Containment concrete structure, up to and including, integral 

attachments that are on Reactor Coolant System components. The integral attachments on 

the components are reviewed with the components and the concrete structure is reviewed 

with the Containment structure.  

Miscellaneous Steel and Component Supports 

Structural and miscellaneous steel are provided in each Containment to allow access to the 

various elevations and areas for inspection and maintenance. The steel provides support 

for safety-related and non-safety related systems and components, including piping, ducts, 

miscellaneous equipment, electrical cable trays and conduit, instruments and tubing, 

electrical and instrumentation enclosures and racks, steel beams and columns, stairways, 

ladders, and attachments to concrete walls and liners.
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2.4.1.4 CONCLUSION 

The Containments are in the scope of license renewal because they: 

"* Provide pressure boundary 

"* Provide structural support to safety-related components 

"* Provide shelter/protection to safety-related components (including radiation 
shielding) 

"* Provide fire barriers to retard spreading of a fire 

"* Provide missile barriers 

"* Provide structural support to non-safety related components whose failure could 
prevent satisfactory accomplishment of any of the required safety-related functions 

"* Provide flood protection barriers 

"* Provide a boundary for safety-related ventilation 

"* Provide structural support and/or shelter to components required for FP, ATWS, 
and/or SBO 

"* Provide pipe whip restraint and/or jet impingement protection 

A complete list of Containment structural components requiring an aging management 
review and the component intended functions are provided in Table 3.5-2. The aging 
management review of the Containments is discussed in Section 3.5.1.
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"2.4.2 OTHER STRUCTURES 

The following structures are included in this subsection: 

"* Component Cooling Water Areas 

"* Condensate Polisher Building 

"* Condensate Storage Tank Enclosures 

"* Diesel Oil Equipment Enclosures 

"* Emergency Diesel Generator Buildings 

"* Fire Rated Assemblies 

"* Fuel Handling Buildings 

"* Fuel Handling Equipment 

"* Intake, Discharge, and Emergency Cooling Canals 

"* Intake Structures 

"* Reactor Auxiliary Buildings 

"* Steam Trestle Areas 

"* Turbine Buildings 

"* Ultimate Heat Sink Dam 

"* Yard Structures 

2.4.2.1 COMPONENT COOLING WATER AREAS 

The Unit 1 and Unit 2 Component Cooling Water Areas house the safety-related component 

cooling water pumps and heat exchangers, and are designed to seismic category 1 

requirements.  

The Unit 1 Component Cooling Water Area is an outdoor area, exposed to the environment, 

with pumps and heat exchangers supported on concrete pedestals well above flood and 

wave run-up elevations. Steel missile barriers are provided over the pumps. The Unit 1 

Component Cooling Water Area is described in Unit 1 UFSAR Section 9.2.2 and 

Appendix 9.5A.  

The Unit 2 Component Cooling Water Area consists of an enclosed concrete building. The 

component cooling water pumps and heat exchangers are housed in a rectangular 

reinforced concrete missile protection structure. The structure consists of a base mat, 

exterior walls, and a concrete roof slab, supported on the exterior walls and on reinforced 

concrete columns. The Unit 2 Component Cooling Water System equipment susceptible to 

flood damage is protected by locating all safety-related components above the maximum 

expected water level and wave run-up during a probable maximum hurricane. The Unit 2 

Component Cooling Water Area is described in Unit 2 UFSAR Section 3.4.
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The Component Cooling Water Areas are in the scope of license renewal because they: 

"* Provide structural support to safety-related components 

"* Provide shelter/protection to safety-related components 

"* Provide missile barriers 

"* Provide fire barriers to retard spreading of a fire 

"* Provide structural support to non-safety related components whose failure could 
prevent satisfactory accomplishment of any of the required safety-related functions 

"* Provide flood protection barriers 

"• Provide structural support and/or shelter to components required for FP 

A complete list of Component Cooling Water Areas structural components requiring an 
aging management review and the component intended functions are provided in Table 
3.5-3. The aging management review for the Component Cooling Water Areas is discussed 
in Subsection 3.5.2.  

2.4.2.2 CONDENSATE POLISHER BUILDING 

The Condensate Polisher Building is designated as Fire Zone 15A, and consists of a 
reinforced concrete building that contains various equipment including Fire Protection 
equipment and components. The Condensate Polisher Building is described in Unit 1 
UFSAR Appendix 9.5A, Section 4.0.  

The Condensate Polisher Building is in the scope of license renewal because it: 

* Provides structural support and/or shelter to components required for FP 

A complete list of Condensate Polisher Building structural components requiring an aging 
management review and the component intended functions are provided in Table 3.5-4.  
The aging management review for the Condensate Polisher Building is discussed in 
Subsection 3.5.2.  

2.4.2.3 CONDENSATE STORAGE TANK ENCLOSURES 

The Unit 1 and Unit 2 Condensate Storage Tank Enclosures are cylindrical reinforced 
concrete structures designed to seismic category 1 requirements and are used primarily for 
horizontal tornado missile protection of the tanks.  

The Unit 1 Condensate Storage Tank Enclosure is an open-roof structure enclosed by steel 
framing across the top supporting a steel grating security barrier. The structure is supported 
on a reinforced concrete base mat. The Unit 1 Condensate Storage Tank Enclosure is 
described in Unit 1 UFSAR Section 3.5.4.2, Appendix 3F, Section 4.3.5, and Appendix 9.5A.  

The Unit 2 Condensate Storage Tank Enclosure is equipped with a precast concrete dome 
roof overlaid with reinforced concrete that provides vertical missile protection. The structure 
is supported on a reinforced concrete base mat. The Unit 2 Condensate Storage Tank 
Enclosure is described in Unit 2 UFSAR Section 3.8.4.1.7 and Appendix 9.5A.
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The steel condensate storage tanks are bolted to reinforced concrete ring wall pedestals 

that are supported on the base mats. The tank bottoms are supported on Class 1 structural 

fill that is enclosed within the concrete ring walls.  

The Condensate Storage Tank Enclosures are in the scope of license renewal because 

they: 

"* Provide structural support to safety-related components 

"* Provide shelter/protection to safety-related components 

"* Provide fire barriers to retard spreading of a fire 

"* Provide missile barriers 

"* Provide structural support to non-safety related components whose failure could 

prevent satisfactory accomplishment of any of the required safety-related functions 

"* Provide structural support and/or shelter to components required for FP and/or SBO 

A complete list of Condensate Storage Tank Enclosure structural components requiring an 

aging management review and the component intended functions are provided in 

Table 3.5-5. The aging management review for the Condensate Storage Tank Enclosures 
is discussed in Subsection 3.5.2.  

2.4.2.4 DIESEL OIL EQUIPMENT ENCLOSURES 

The Unit 1 Diesel Oil Equipment Enclosures consist of complete enclosures for the diesel oil 

transfer pumps and a partial enclosure for the diesel oil storage tanks. The diesel oil 

transfer pumps are protected from the environment and external missiles by reinforced 

concrete seismic category 1 enclosures. The Unit 1 diesel oil storage tanks are located 

outdoors on concrete foundations surrounded by an overflow/rupture reinforced concrete 

containment wall. The Unit 1 Diesel Oil Equipment Enclosures are described in Unit 1 
UFSAR Section 9.5.4.  

The Unit 2 diesel oil transfer pumps and diesel oil storage tanks are located within a fully 

enclosed reinforced concrete seismic category 1 structure. The structure is divided into two 

distinct compartments by an interior reinforced concrete missile shield wall. The Unit 2 

Diesel Oil Equipment Enclosure is described in Unit 2 UFSAR Section 9.5.4.  

The Diesel Oil Equipment Enclosures are in the scope of license renewal because they: 

"• Provide structural support to safety-related components 

"* Provide shelter/protection to safety-related components 

"* Provide fire barriers to retard spreading of a fire 

"* Provide missile barriers 

"* Provide structural support to non-safety related components whose failure could 

prevent satisfactory accomplishment of any of the required safety-related functions 

"* Provide flood protection barriers 

"* Provide structural support and/or shelter to components required for FP and/or SBO 

(Unit 2 Enclosure for a Unit 1 SBO)
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A complete list of Diesel Oil Equipment Enclosure structural components requiring an aging 
management review and the component intended functions are provided in Table 3.5-6.  
The aging management review for the Diesel Oil Equipment Enclosures is discussed in 
Subsection 3.5.2.  

2.4.2.5 EMERGENCY DIESEL GENERATOR BUILDINGS 

Both the Unit 1 and the Unit 2 Emergency Diesel Generator Buildings are seismic 
category 1 reinforced concrete structures, housing duplicate diesel generating units, each 
separated by an interior reinforced concrete wall. Each Emergency Diesel Generator 
Building consists of a base mat, exterior walls, one interior wall separating the units, and a 
concrete roof. Concrete pedestals on the base mat support the diesel generator sets. The 
Emergency Diesel Generator Buildings also house the components of the diesel generator 
subsystems, such as the diesel engine and air systems, fuel and lube oil systems, cooling 
water systems, and the diesel oil system. The Emergency Diesel Generator Buildings are 
described in Unit 1 UFSAR Sections 3.8.1.1.3, 3.8.1.7.4, 8.3, 9.4.7, and 9.5, and Unit 2 
UFSAR Sections 3.8.4.1.4, 8.3, 9.4.5, and 9.5.  

The Emergency Diesel Generator Buildings are in the scope of license renewal because 
they: 

"* Provide structural support to safety-related components 

"• Provide shelter/protection to safety-related components 

"* Provide fire barriers to retard spreading of a fire 

"* Provide missile barriers 

"* Provide structural support to non-safety related components whose failure could 
prevent satisfactory accomplishment of any of the required safety-related functions 

"* Provide flood protection barriers 

"* Provide structural support and/or shelter to components required for FP and/or SBO 

A complete list of Emergency Diesel Generator Building structural components requiring an 
aging management review and the component intended functions are provided in 
Table 3.5-7. The aging management review for the Emergency Diesel Generator Buildings 
is discussed in Subsection 3.5.2.  

2.4.2.6 FIRE RATED ASSEMBLIES 

Fire rated assemblies include: fire barriers, fire doors, fire dampers, and penetration seals.  
The fire rated assemblies are described in Unit 1 UFSAR Appendix 9.5A, Sections 3.11 
through 3.14, and Unit 2 UFSAR Appendix 9.5A, Sections 3.11 through 3.14.  

Fire barriers are provided to ensure that the function of one train of redundant equipment 
necessary to achieve and maintain safe shutdown conditions remains free of fire damage.  
Fire barriers provide a means of limiting fire travel by compartmentalization and 
containment. St. Lucie Units 1 and 2 fire barriers include walls, floors, ceilings, radiant 
energy shields, flame impingement shields, conduit fire wrap, and conduit plugs. Wall type 
barriers and shields include concrete and masonry walls. Fire-resistant panels (e.g., 
Thermo-lag, sheet metal/ceramic fiber) mounted on steel framing are also used as fire

2.0 STRUCTURES AND COMPONENTS SUBJECT TO AN AGING MANAGEMENT REVIEW Page 2.4-10



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL- TECHNICAL INFORMATION 

ST. LUCIE UNITS 1 & 2 

barriers. Concrete and masonry walls, floors, and ceilings are evaluated with the specific 

structure in which they reside.  

Fire door assemblies prevent the spread of fire through fire barrier passageways.  

Fire dampers are provided to prevent the spread of fire through ventilation penetrations.  

Fire dampers are evaluated with Ventilation in Subsection 2.3.3.15.  

Penetration seals are provided to maintain the integrity of fire barriers at barrier 

penetrations. The types of materials used for the various penetrations range from silicone 

gels for piping and heating, ventilation and air conditioning (HVAC) penetrations to grouts for 

conduit and plumbing. Cable tray penetrations are sealed with Marinite board, ceramic fiber 

filler material, and a protective fire-retardant cable coating.  

Fire rated assemblies are in the scope of license renewal because they: 

"* Provide pressure boundary (Halon for Unit 1 cable spreading room) 

"* Provide fire barriers to retard spreading of a fire 

"* Provide flood protection barriers 

"* Provide boundary for safety related ventilation 

A complete list of fire rated assemblies structural components requiring an aging 
management review and the component intended functions are provided in Table 3.5-8.  
The aging management review for the fire rated assemblies is discussed in 
Subsection 3.5.2.  

2.4.2.7 FUEL HANDLING BUILDINGS 

Each Fuel Handling Building is a seismic category 1 reinforced concrete structure. Each 

spent fuel pool is a stainless steel lined, reinforced concrete tank structure within the Fuel 

Handling Building and provides space for the storage of spent fuel, spent fuel casks, and 

miscellaneous items. The remainder of each Fuel Handling Building consists of concrete 
exterior walls with reinforced concrete interior walls. The floor and roof for each Fuel 
Handling Building are of beam and girder construction supported by columns. The Fuel 

Handling Buildings are described in Unit 1 UFSAR Section 3.8.1.1.2 and Unit 2 UFSAR 
Section 3.8.4.1.3.  

The Fuel Handling Buildings are in the scope of license renewal because they: 

"• Provide pressure boundary 

"* Provide structural support to safety-related components 

"* Provide shelter/protection to safety-related components 

"* Provide fire barriers to retard spreading of a fire 

"• Provide missile barriers 

" Provide structural support to non-safety related components whose failure could 

prevent satisfactory accomplishment of any of the required safety-related functions 

"* Provide flood protection barriers 

"* Provide a boundary for safety-related ventilation
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A complete list of Fuel Handling Building structural components requiring an aging 

management review and the component intended functions are provided in Table 3.5-9.  

The aging management review for the Fuel Handling Buildings is discussed in Subsection 

3.5.2.  

2.4.2.8 FUEL HANDLING EQUIPMENT 

The fuel handling equipment is an integrated system of equipment for refueling the reactor.  

The system provides for handling and storage of fuel assemblies from receipt of new fuel to 

shipping of spent fuel. The major fuel handling equipment includes: the reactor cavity seal 

rings, the manipulator cranes, the fuel transfer system, the spent fuel bridge cranes, the fuel 

handling tools, and the spent fuel cask crane. The fuel handling equipment is described in 

Unit 1 UFSAR Section 9.1 and Unit 2 UFSAR Section 9.1.  

Fuel handling equipment is located in the Containments or the Fuel Handling Buildings.  

Fuel handling equipment is evaluated with the structure where it is located.  

2.4.2.9 INTAKE, DISCHARGE, AND EMERGENCY COOLING CANALS 

The Intake Canal, which takes water directly from the Atlantic Ocean through subaqueous 

intake water pipes that run under the beach and terminate at the intake canal headwalls, 

serves as the plant heat sink. In the unlikely event of blockage of the Intake Canal or pipes, 

emergency cooling water will be taken from Big Mud Creek through the Emergency Cooling 

Canal. This emergency source of water is designed to withstand design basis seismic, 

tornado, and hurricane conditions. Regardless of the source, cooling water is discharged 

into the Discharge Canal, and then flows to the Atlantic Ocean through discharge pipes.  

The Intake, Discharge and Emergency Cooling Canals are described in Unit 1 UFSAR 

Section 2.4.9 and Unit 2 UFSAR Section 2.4.9.  

The intake and discharge canal headwalls are reinforced concrete structures. The intake 

canal headwalls provide the termination point for the intake pipes from the Atlantic Ocean.  

The discharge canal headwalls provide the origination point for the discharge pipes to the 

Atlantic Ocean.  

The Emergency Cooling Canal is seismic category 1 in the area of the Intake Structure.  

Erosion protection in the area of the Intake Structure is provided by a concrete retaining wall 

and concrete embankments.  

The Discharge Canal and most of the Intake Canal are not in the scope of license renewal 

because they do not perform an intended function. The Emergency Cooling Canal and the 

portion of the Intake Canal between the Emergency Cooling Canal and the Intake Structure 

(see Figure 2.2-2) are in the scope of license renewal because they: 

"• Provide a source of cooling water for plant shutdown 

"* Provide structural support and/or shelter to components required for FP 

A complete list of Intake, Discharge, and Emergency Cooling Canal structural components 

requiring an aging management review and the component intended functions are provided 

in Table 3.5-10. The aging management review for the Intake, Discharge, and Emergency 

Cooling Canals is discussed in Subsection 3.5.2.
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2.4.2.10 INTAKE STRUCTURES 

The Intake Structures are seismic category 1 reinforced concrete structures containing the 

circulating water pumps and intake cooling water pumps. Each Intake Structure consists of 

a base mat, exterior walls braced internally to the bay walls, and an operating deck. Water 

enters each Intake Structure through four submerged openings and passes through the 

stationary and traveling screens before entering the rear of the Intake Structure, where the 

pumps are located. The Intake Structures are described in Unit 1 UFSAR Sections 2.4.8 

and 3.8.1.1.4, and Unit 2 UFSAR Section 3.8.4.1.5.  

The Intake Structures are in the scope of license renewal because they: 

"* Provide structural support to safety-related components 

"* Provide shelter/protection to safety-related components 

"* Provide a source of cooling water for plant shutdown 

"* Provide missile barriers 

"* Provide structural support to non-safety related components whose failure could 

prevent satisfactory accomplishment of any of the required safety-related functions 

"* Provide structural support and/or shelter to components required for FP 

A complete list of Intake Structure structural components requiring an aging management 

review and the component intended functions are provided in Table 3.5-11. The aging 

management review for the Intake Structures is discussed in Subsection 3.5.2.  

2.4.2.11 REACTOR AUXILIARY BUILDINGS 

The Reactor Auxiliary Buildings are seismic category 1 reinforced concrete structures with 

concrete exterior walls. The interior floors are beam and girder construction supported by 

reinforced concrete columns. All interior walls are either solid reinforced concrete block or 

reinforced concrete. Equipment located in the basement is supported by reinforced 

concrete piers that are tied to the base mat. The Reactor Auxiliary Buildings are described 

in Unit 1 UFSAR Section 3.8.1.1.1 and Unit 2 UFSAR Section 3.8.4.1.2.  

The Reactor Auxiliary Buildings are in the scope of license renewal because they: 

"* Provide pressure boundary (Halon for Unit 1 cable spreading room) 

"* Provide structural support to safety-related components 

"* Provide shelter/protection to safety-related components (including radiation 

shielding) 

"* Provide fire barriers to retard spreading of a fire 

"* Provide missile barriers 

"* Provide structural support to non-safety related components whose failure could 

prevent satisfactory accomplishment of any of the required safety-related functions 

"• Provide flood protection barriers 

"" Provide a boundary for safety-related ventilation
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"* Provide structural support and/or shelter to components required for FP, ATWS, 
and/or SBO 

"* Provide pipe whip restraint and/or jet impingement protection 

A complete list of Reactor Auxiliary Building structural components requiring an aging 
management review and the component intended functions are provided in Table 3.5-12.  
The aging management review for the Reactor Auxiliary Buildings is discussed in 
Subsection 3.5.2.  

2.4.2.12 STEAM TRESTLE AREAS 

Each Steam Trestle Area consists of two braced steel tower structures that contain safety
related components from the Main Steam, Feedwater and Auxiliary Feedwater Systems.  
There are two separate trestle compartments per Unit, located between each Unit's 
Containment Building and Turbine Building. The Steam Trestle Areas are described in Unit 
1 UFSAR Appendix 3C and Unit 2 UFSAR Section 3.8.4.1.9.  

The Steam Trestle Areas are in the scope of license renewal because they: 

"• Provide structural support to safety-related components 

"* Provide shelter/protection to safety-related components 

"• Provide fire barriers to retard spreading of a fire 

"• Provide missile barriers 

"* Provide structural support to non-safety related components whose failure could 
prevent satisfactory accomplishment of any of the required safety-related functions 

"* Provide structural support and/or shelter to components required for FP and/or SBO 

"* Provide pipe whip restraint and/or jet impingement protection 

A complete list of Steam Trestle Area structural components requiring an aging 
management review and the component intended functions are provided in Table 3.5-13.  
The aging management review for the Steam Trestle Areas is discussed in 
Subsection 3.5.2.  

2.4.2.13 TURBINE BUILDINGS 

The Turbine Buildings are primarily open steel frame structures, rectangular in shape, and 
built on reinforced concrete mat foundations. The operating deck of each Turbine Building 
supports a gantry crane. The turbine generator units are supported on separate concrete 
pedestals. The operating decks and intermediate mezzanine levels are concrete slabs. The 
Turbine Buildings are described in Unit 1 UFSAR Section 3.8.4.1 and Unit 2 UFSAR Section 
3.8.4.1.12.  

The Turbine Buildings are not designed to seismic category 1 requirements. However, both 
Turbine Buildings were seismically analyzed and found to maintain their structural integrity 
for the seismic loading condition. The only safety-related components in the Unit 1 Turbine 
Building are two safety-related valve motors (feedwater isolation valves on the discharge of 
the feedwater pumps) and associated safety-related power. There are no safety-related
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components in the Unit 2 Turbine Building. Both Turbine Buildings have safety-related 

piping buried beneath the ground floor slab.  

The Turbine Buildings are in the scope of license renewal because they: 

"* Provide structural support to safety-related components (Unit 1 only) 

"* Provide shelter/protection to safety-related components (Unit 1 only) 

"* Provide structural support to non-safety related components whose failure could 

prevent satisfactory accomplishment of any of the required safety-related functions 

"* Provide missile barriers 

"* Provide structural support and/or shelter to components required for FP, ATWS, 

and/or SBO 

A complete list of Turbine Building structural components requiring an aging management 

review and the component intended functions are provided in Table 3.5-14. The aging 

management review for the Turbine Buildings is discussed in Subsection 3.5.2.  

2.4.2.14 ULTIMATE HEAT SINK DAM 

The Ultimate Heat Sink Dam is a seismic category 1 reinforced concrete retaining wall that 

extends across the Emergency Cooling Canal. The main structure of the Ultimate Heat Sink 

Dam consists of the concrete barrier wall, the perpendicular concrete buttresses, the 

concrete mat foundation, and the equipment rooms. The function of the Ultimate Heat Sink 

Dam is to separate the waters of Big Mud Creek from the Intake Canal during normal 

operation, and to provide a safety related source of cooling water through valved openings, 

which are screened in Subsection 2.3.3.5, in the unlikely event that the ocean intake 

becomes unavailable. The Ultimate Heat Sink Dam is described in Unit 1 UFSAR Sections 

3.8.1.1.5, 3.8.1.7.5, and 9.2.7 and Unit 2 UFSAR Section 9.2.5.  

The Ultimate Heat Sink Dam is in the scope of license renewal because it: 

"* Provides structural support to safety-related components 

"* Provides shelter/protection to safety-related components 

"* Provides missile barriers 

"• Provides structural support to non-safety related components whose failure could 

prevent satisfactory accomplishment of any of the required safety-related functions 

A complete list of Ultimate Heat Sink Dam structural components requiring an aging 

management review and the component intended functions are provided in Table 3.5-15.  

The aging management review for the Ultimate Heat Sink Dam is discussed in Subsection 

3.5.2.  

2.4.2.15 YARD STRUCTURES 

Yard Structures includes concrete foundations, concrete pipe trenches, concrete duct 

banks, electrical manholes, and the discharge canal nose wave protection. Steel support 

structures associated with these concrete structures are also included. The Yard Structures 

are described in Unit 1 UFSAR Sections 2.4.5.3.2 and 8.3.1.1.9.
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The Yard Structures are in the scope of license renewal because they: 

"* Provide structural support to safety-related components 

"* Provide shelter/protection to safety-related components 

"• Provide missile barriers 

"• Provide structural support to non-safety related components whose failure could 
prevent satisfactory accomplishment of any of the required safety-related functions 

"* Provide flood protection barriers 

"• Provide structural support and/or shelter to components required for FP and/or SBO 

A complete list of Yard Structures structural components requiring an aging management 
review and the component intended functions are provided in Table 3.5-16. The aging 
management review for the Yard Structures is discussed in Subsection 3.5.2.
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2.4.3 REFERENCES 

2.4-1 NEI 95-10, "Industry Guidelines for Implementing the Requirements of 10 CFR Part 

54 - The License Renewal Rule," Revision 3, Nuclear Energy Institute, March 2001.  

2.4-2 NUREG-1801, "Generic Aging Lessons Learned (GALL) Report," U. S. Nuclear 

Regulatory Commission, April 2001.
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2.5 SCOPING AND SCREENING RESULTS - ELECTRICAL AND 

INSTRUMENTATION AND CONTROLS (I&C) SYSTEMS 

The methodology used in identifying electrical/I&C components requiring an aging 

management review is discussed in Section 2.1.2.3. The screening for electrical/l&C 

components was performed on a generic component commodity group basis for the in

scope electrical/l&C systems listed in Table 2.2-3, as well as the electrical/l&C component 

commodity groups associated with in-scope mechanical systems and civil structures listed in 

Tables 2.2-1 and 2.2-2. The methodology employed is consistent with the guidance in NEI 

95-10 [Reference 2.5-1].  

The interface of electrical/I&C components with other types of components and the 

assessments of these interfacing components are provided in the appropriate mechanical or 

civil/structural sections. For example, the assessment of electrical racks, panels, frames, 

cabinets, cable trays, conduit, and their supports is provided in the civil/structural 

assessment documented in Sections 2.4 and 3.5.  

The electrical/l&C components included in the screening were the separate electrical/I&C 

components that were not parts of larger components. For example, the wiring, terminal 

blocks, and connections located internal to a breaker cubicle were considered to be parts of 

the breaker. Accordingly, the breaker was screened, but not the internal parts.
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2.5.1 ELECTRICALII&C COMPONENT COMMODITY GROUPS 

The electrical/l&C component commodity groups were identified from a review of controlled 
drawings, the plant equipment database, and interface with the parallel mechanical and 
civil/structural screening efforts. The in-scope electrical/l&C component commodity groups 
identified at St. Lucie Units 1 and 2 are listed in Table 2.5-1. This list includes all 
electrical/l&C component commodity groups listed in Appendix B of NEI 95-10 [Reference 
2.5-1], with the exception of the following component commodity groups that were 
eliminated from consideration based on plant-level scoping: 

"• Electrical Buses - The isolated-phase buses and switchyard buses are not relied on 
to meet the license renewal scoping requirements of 10 CFR 54.4(a).  

"* Transmission Conductors - Transmission conductors are not relied on to meet the 
license renewal scoping requirements of 10 CFR 54.4(a).  

"* High Voltage Insulators - High-voltage insulators are not relied on to meet the 
license renewal scoping requirements of 10 CFR 54.4(a).  

No additional component commodity groups, beyond those listed in Appendix B of NEI 
95-10, were identified.
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2.5.2 APPLICATION OF SCREENING CRITERION 10 CFR 54.21(a)(1)(i) TO 

ELECTRICAL/I&C COMPONENT COMMODITY GROUPS 

Following the identification of the electrical/l&C component commodity groups, the criterion 

of 10 CFR 54.21 (a)(1)(i) was applied to identify component commodity groups that perform 

their intended function passively. This evaluation was performed utilizing the guidance of 

10 CFR 54.21(a)(1)(i) and NEI 95-10 [Reference 2.5-1].  

The following electrical/l&C component commodity groups were determined to meet the 

screening criterion of 10 CFR 54.21 (a)(1)(i) and were further evaluated against the criterion 

of 10 CFR 54.21 (a)(1)(ii): 

0 Cables and Connections (including insulated cables and connections, uninsulated 

ground conductors, splices, and terminal blocks); and 

* Electrical/I&C Penetration Assemblies (electrical portions).
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2.5.3 APPLICATION OF SCREENING CRITERION 10 CFR 54.21 (a)(1)(ii) TO SPECIFIC 
ELECTRICAL/I&C COMPONENT COMMODITY GROUPS 

Title 10 CFR, Section 54.21 (a)(1)(ii) allows the exclusion of those component commodity 
groups that are subject to replacement based on a qualified life or specified time period.  
The 10 CFR 54.21 (a)(1)(ii) screening criterion was applied to the specific component 
commodity groups that were not eliminated by application of the 10 CFR 54.21(a)(1)(i) 
screening criterion. The results of this review are discussed below.  

2.5.3.1 CABLES AND CONNECTIONS 

The function of cables and connections is to electrically connect specified sections of an 
electrical circuit to deliver voltage, current, or signals. Electrical cables and their required 
terminations (i.e., connections) are reviewed as a single component commodity group. The 
types of connections in this review include splices, connectors, and terminal blocks.  

Numerous cables and connections are included in the St. Lucie Environmental Qualification 
Program. Cables and connections included in this program have a documented qualified life 
and are replaced by the end of that qualified life. Accordingly, these cables and connections 
are not subject to an aging management review per 10 CFR 54.21 (a)(1)(ii). Note that time
limited aging analyses (TLAAs) associated with electrical/l&C components within the 
Environmental Qualification Program are discussed in Subsection 4.4.1.  

Cables and connections that perform a license renewal intended function and are not 
included in the Environmental Qualification Program meet the criterion of 
10 CFR 54.21 (a)(1)(ii) and are thus subject to an aging management review.  

2.5.3.2 ELECTRICAL/I&C PENETRATION ASSEMBLIES (ELECTRICAL PORTIONS) 

All of the electrical/l&C penetration assemblies in the scope of license renewal are included 
in the St. Lucie Environmental Qualification Program. As such, these components have a 
qualified life that is described in program documents and, per 10 CFR 54.21 (a)(1)(ii), they 
are not subject to an aging management review.
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2.5.4 ELECTRICAL/I&C COMPONENTS REQUIRING AN AGING MANAGEMENT 

REVIEW 

The electrical/I&C component commodity groups subject to an aging management review 

are: 

Cables and Connections (including insulated cables and connections, uninsulated 

ground conductors, splices, and terminal blocks) not included in the Environmental 

Qualification Program.  

The intended function for the electrical/l&C component commodity groups subject to an 

aging management review is to electrically connect specified sections of an electrical circuit 

to deliver voltage, current, or signals. A more detailed list of the electrical/I&C component 

commodity groups requiring an aging management review and the component commodity 

group intended functions are provided in Table 3.6-5. The aging management review for 

electrical/l&C component commodity groups is discussed in Section 3.6.
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2.5.5 REFERENCES 

2.5-1 NEI 95-10, "Industry Guidelines for Implementing the Requirements of 10 CFR 
Part 54 - The License Renewal Rule," Revision 3, Nuclear Energy Institute, 
March 2001.
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TABLE 2.5-1 
ELECTRICAL/I&C COMPONENT COMMODITY GROUPS 

ELECTRICALII&C COMPONENT COMMODITY GROUPS INSTALLED AT ST. LUCIE FOR 

IN-SCOPE SYSTEMS AND STRUCTURES

Page 2.5-7
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Alarm Units 

(including fire Circuit Breakers Fuses Signal Conditioners 

detectors) 

Analyzers Communication Generators, Motors Solenoid Operators 

Annunciators Equipment High voltage Surge Solid-state Devices 

Batteries Arrestors Switches 
Cables/Connections Indicators 
(including insulated Isolators 
cables and 
connections, Light Bulbs Internal Component 

uninsulated ground Electric Heaters, Heat Assemblies for 

conductors, splices, Tracing Switchgears, Load 

and terminal blocks), Centers, Motor Control 

Bus, Electrical Loop Controllers Centers, and 

Portions of Electrical/ Distribution Panels 
I&C Penetration 
Assemblies 

Electrical/l&C Controls Meters Transformers 
and Panel Internal Power Supplies 
Component 
Assemblies Radiation Monitors 

Chargers, Converters, Elements, Resistance Recorders 
Inverters Temperature Regulators Transmitters 

Detectors (RTDs), 
Sensors, 
Thermocouples, Relays 
Transducers
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3.0 AGING MANAGEMENT REVIEW RESULTS 

For those structures and components that are identified as being subject to an aging 

management review, 10 CFR 54.21 (a)(3) requires demonstration that the effects of aging 

will be adequately managed so that the intended function(s) will be maintained consistent 

with the CLB for the period of extended operation. The information provided in this chapter 

provides essential input to the required aging management review as this chapter identifies 

and discusses the aging effects requiring management.  

This chapter describes the results of the aging management reviews of the components and 

structures identified in Chapter 2, "Structures and Components Subject to an Aging 

Management Review." This chapter: 

* provides references to the descriptions of common aging management programs 

* identifies the components and structural components subject to aging management 

review, and their intended functions 

• discusses the materials and internal and external environments 

* describes or references the processes used to identify aging effects 

* describes industry and plant-specific operating experiences with respect to the aging 

effects 

0 identifies the aging effects requiring management 

". lists the aging management programs for aging effects requiring management 

For those structures and components identified as being subject to an aging management 

review, the results are contained in Section 3.1, "Reactor Coolant Systems," Section 3.2, 

"Engineered Safety Features Systems," Section 3.3, "Auxiliary Systems," Section 3.4, 

"Steam And Power Conversion Systems," Section 3.5, "Structures and Structural 

Components" (Subsection 3.5.1 for Containments and Subsection 3.5.2 for Other 

Structures), and Section 3.6, "Electrical and Instrumentation and Controls." Aging 

management program descriptions are contained in Appendix B.  

Tables 3.0-1 and 3.0-2 contain descriptions of the internal and external service 

environments at St. Lucie Nuclear Plant that will be used in subsequent sections of this 

chapter. The environments used in the aging management reviews are listed in the 

"Environment" column in Tables 3.0-1 and 3.0-2. Within this application, some of the 

internal environments have been subdivided into groups based on the fluid chemistry. The 

subgroups are identified in the "Description" column in Table 3.0-1.
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TABLE 3.0-1 

INTERNAL SERVICE ENVIRONMENTS

~I-NIVII EIII~III i_____________...._______________

Air/Gas 

Treated water 

Raw water 

Fuel oil 

Lubricating oil 

Ohmic heating

_______________________________________________________ L

DescriPtion

3.0 AGING MANAGEMENT REVIEW 
Page 3.0-2

Includes atmospheric air, dry/filtered instrument air and diesel starting air, nitrogen, 

hydrogen, carbon dioxide, and Halon. Instrument air upstream of the air dryers is 

annotated as "wetted." 

Base water for all clean systems. Dettineralized water that can be deaerated, or 

include corrosion inhibitors, biocides, and boric acid, or any combination of these 

treatments.  

Within this application, treated water has been subdivided into groups based on the 

chemistry of the water: 

Treated water - primarl - Normal operating Reactor Coolant System chemistry.  

Treated water - secondary - Normal operating secondary chemistry, including Main 

Steam, Main Feedwater, and Steam Generator Blowdown Systems.  

Treated water - borated - Systems that contain borated water except those 

included in treated water - primary, including Chemical and Volume Control, Spent 
Fuel Cooling, and Safety Injection Systems.  

Treated water - other - All other treated water systems, including Component 

Cooling Water, Diesel Generator Cooling Water, and Auxiliary Feedwater Systems.  

Water that enters the plant from the ocean, Big Mud Creek, or a city water source 

that has not been demineralized. In general, all raw water sources have been 

rough filtered to remove large particles and may contain a biocide for control of 
micro-organisms and macro-organisms. Although city water is purified for drinking 

purposes, it is conservatively classified as raw water for the purposes of aging 

management review.  
Within this application, raw water has been subdivided into groups based on the 

chemistry of the water: 

Raw water - salt water - Salt water used as the ultimate heat sink.  

Raw water - city water- Potable water supplied to the Fire Protection System and 
Service Water Systems.  
Raw water - drains - Fluids collected in building drains. The fluids can be treated 

water (primary, secondary, borated, or other), raw water (salt or city water), fuel oil, 

or lubricating oil.  

Emergency diesel generator fuel oil.  

Lubricating oil for emergency diesel generators, pumps, and other components.  

Also includes hydraulic oils used in hydraulic valve actuators.  

Thermal stress on power cable materials can be due to ohmic heating resulting 

from electrical current.
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TABLE 3.0-2 

EXTERNAL SERVICE ENVIRONMENTS 

Environment' Description 

Outdoor2  Moist, salt-laden atmospheric air, temperature 27 0F -93°F, 73% average humidity, 
exposed to weather, including precipitation and wind.  

Indoor - not air Atmospheric air, maximum temperature 104°F (1110°F for Unit 2 electrical 

conditioned2 equipment room), 73% average humidity, not exposed to weather.  

Indoor - air Atmospheric air, temperature 70°F -80'F, humidity 45%-55%, not exposed to 

conditioned weather 

Containment air2 Atmospheric air, maximum temperature 120'F, 73% average humidity, total 
integrated dose rate 2 rad/hour (excluding equipment located inside the reactor 
cavity), not exposed to weather.  

Borated water leaks Exposed to leakage from borated water systems.  

Buried Above groundwater elevation, exposed to soil/fill. Below groundwater elevation, 
exposed to soil/fill and groundwater.  

Embedded/encased Embedded or encased steel or piping in concrete.

NOTES: 1. For certain components and structural components that are submerged, the applicable environment in 
Table 3.0-1 is specified.  

2. Where wetted conditions exist (e.g., condensation), the item is annotated [e.g., Indoor - not air 

conditioned (wetted)] in Chapter 3.

rage 3.U-3
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3.1 REACTOR COOLANT SYSTEMS 

Reactor Coolant Systems components within the scope of license renewal that require aging 

management review are identified in Subsection 2.3.1. The following Reactor Coolant 

System mechanical components are included in this section: 

"* Reactor Coolant Piping 

"* Pressurizers 

"* Reactor Vessels (includes pressure boundary of control element drive mechanisms) 

"* Reactor Vessel Internals 

"* Reactor Coolant Pumps 

"* Steam Generators 

Determination of the aging effects related to Reactor Coolant Systems components begins 

with identification of aging effects defined in industry literature. From this set of aging 

effects, the materials, operating environments, and operating stresses define the aging 

effects requiring management for each component that is subject to an aging management 

review. Aging effects requiring management are then validated by a review of industry and 

St. Lucie Units 1 and 2 operating experience to provide assurance that all aging effects 

requiring management are identified.  

The determination of aging effects requiring management considers the materials, 

"environments, and stresses of St. Lucie Units 1 and 2 components. The aging effects 

requiring management for the Reactor Coolant Systems components are discussed in the 

following subsections.  

The only areas inaccessible for inspection for the Reactor Coolant Systems are a limited 

number of locations internal to certain components (i.e., pressurizers, reactor vessel 

internals, and steam generators). Aging effects associated with these areas are addressed 

as part of the aging management review discussions in Subsections 3.1.2, 3.1.4, and 3.1.6 

respectively.  

3.0 AGING MANAGEMENT REVIEW Page 3.1-1



LICENSE RENEWAL APPLICATION 
LICENSE RENEWAL - TECHNICAL INFORMATION 

ST. LUCIE UNITS 1 & 2 

3.1.1 REACTOR COOLANT PIPING 

Reactor coolant piping consists of Class 1 and non-Class 1 components. The aging 
management review results for Class 1 reactor coolant piping components are discussed in 
Subsection 3.1.1.1, and non-Class 1 reactor coolant piping components are discussed in 
Subsection 3.1.1.2.  

The reactor coolant piping scoping, screening, and aging management review results were 
compared to the GALL Report [Reference 3.1-1]. The following components/commodity 
groups identified in the GALL Report do not require an aging management review for St.  
Lucie Units 1 and 2 for the reasons noted.  

* Connected systems piping and fittings - Core Flood System (IV C2.2.2) - The St.  
Lucie design does not include these components.  

For component/commodity groups that require an aging management review that are also 
included in the GALL Report, differences in materials and environments are described in 
Subsections 3.1.1.1.1 and 3.1.1.2.1. Aging management programs that are consistent with 
the GALL Report and those that are plant specific are identified in Subsections 3.1.1.1.4 and 
3.1.1.2.4, and are detailed in the appropriate subsections of Appendix B. Reactor coolant 
piping component/commodity groups identified in Table 3.1-1 provide a GALL Report 
reference in brackets, where applicable, indicating that the St. Lucie Units 1 and 2 
component/commodity group, material, and environment are the same. If no GALL Report 
reference is included, the component/commodity group is plant specific.  

3.1.1.1 CLASS 1 PIPING 

Class 1 reactor coolant piping components are within the scope of license renewal as 
discussed in Subsection 2.3.1.1.1. Class 1 reactor coolant piping components that are 
subject to an aging management review are listed in Table 3.1-1.  

3.1.1.1.1 MATERIALS AND ENVIRONMENTS 

Class 1 reactor coolant piping components are exposed to an internal environment of 
treated water - primary and external environments of containment air and potential borated 
water leaks (see Tables 3.0-1 and 3.0-2).  

Class 1 reactor coolant piping components are constructed of stainless steel, cast stainless 
steel, Alloy 600, Alloy 690, ENiCrFe-3 (weld material), carbon steel, and low alloy steel. The 
Class 1 reactor coolant piping components, their intended functions, the materials, and 
environments are listed in Table 3.1-1. For the corresponding component/commodity group 
nozzles included in the GALL Report, FPL identified carbon steel with stainless steel 
cladding as an additional material.  

3.1.1.1.2 AGING EFFECTS REQUIRING MANAGEMENT 

The aging effects requiring management and the programs and activities that manage the 
aging effects for each applicable environment and material combination are provided in 
Table 3.1-1 and are summarized in the following paragraphs.
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The following internal and external aging effects require management during the period of 

extended operation: 

"* Cracking 

"* Reduction in fracture toughness 

"* Loss of material 

"* Loss of mechanical closure integrity 

CRACKING 

Cracking due to flaw growth and stress corrosion is an aging effect requiring management 

for the period of extended operation. At St. Lucie, cracking due to fatigue is identified as a 

TLAA and is addressed in Subsection 4.3.1.  

Growth of original manufacturing flaws over time due to service loading can cause cracking.  

Detection and evaluation of flaws is important in maintaining the structural integrity of the 

Class 1 pressure boundary. ASME Section XI inservice examinations of components are 

intended to detect significant flaw growth and development. These examinations provide 

assurance that significant flaws do not exist, or a large flaw subject to crack growth would be 

detected so that it could be characterized, evaluated, and repaired, if necessary. In order to 

confirm that cracking is not occurring in small bore (<4 inches in diameter) Class 1 reactor 

coolant piping, a one-time inspection to complement present ASME Section XI examinations 

will be performed. Continued performance of the ASME Section XI, Subsections IWB, IWC, 

and IWD Inservice Inspection Program, supplemented by the one-time Small Bore Class 1 

Piping Inspection, provides assurance that flaw growth is managed and that the intended 

function of Class 1 reactor coolant piping components is maintained consistent with the St.  

Lucie Units 1 and 2 CLBs for the period of extended operation.  

SCC is localized and caused by a combination of stress, susceptible material, and an 

aggressive environment. Specific design, fabrication, and construction measures were 

taken to minimize or eliminate susceptible material from Class 1 reactor coolant piping 

components. In addition, to reduce the susceptibility of Class 1 reactor coolant piping 

materials to stress corrosion cracking, FPL prevents sensitized stainless steels from coming 

in contact with an aggressive environment at St. Lucie Nuclear Plant. The Chemistry 

Control Program provides assurance that SCC is managed and that the intended function of 

the Class 1 reactor coolant piping is maintained consistent with the St. Lucie Units 1 and 2 

CLBs for the period of extended operation.  

Industry and plant-specific experience has identified Alloy 600 as susceptible to cracking in 

a primary water environment. This aging mechanism is called primary water stress 

corrosion cracking (PWSCC). Therefore, Alloy 600 fittings, instrument nozzles, and 

thermowells, and the ENiCrFe-3 utilized as a welding filler metal for dissimilar metal welds 

can crack due to PWSCC even though the water chemistry is controlled within plant 

requirements. Chemistry control helps to minimize the contaminants that cause PWSCC but 

it is not adequate by itself since industry and plant failures have occurred. The Alloy 600 

Inspection Program, in conjunction with the ASME Section XI, Subsections IWB, IWC, and 

IWD Inservice Inspection Program and the Chemistry Control Program, provides assurance 

that PWSCC is managed and that the intended function of Class 1 reactor coolant piping
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components is maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of 
extended operation.  

REDUCTION IN FRACTURE TOUGHNESS 

Reduction in fracture toughness due to thermal embrittlement is an aging effect requiring 
management for the period of extended operation. Thermal embrittlement refers to gradual 
and progressive changes in the microstructure and properties of a material due to exposure 
to elevated temperatures for an extended period. The only Class 1 reactor coolant piping 
components subject to reduction in fracture toughness due to thermal embrittlement are 
austenitic stainless steel castings. Cast austenitic stainless steel Class 1 reactor coolant 
piping components at St. Lucie Units 1 and 2 consist of selected valves, piping, fittings, and 
safe ends. Reduction in fracture toughness of the pressurizer surge nozzle safe ends is 
discussed in Subsection 3.1.2, and the reduction in fracture toughness of the reactor coolant 
pump casings and covers is discussed in Subsection 3.1.5.  

The reduction in fracture toughness of cast austenitic stainless steel (i.e., CASS) primary 
piping, fittings, and safe ends is a relevant aging effect that requires management. The 
Thermal Aging Embrittlement of CASS Program provides assurance that reduction in 
fracture toughness due to thermal aging is managed and that the intended function of the 
Class 1 cast austenitic stainless steel piping, fittings, and safe ends is maintained consistent 
with the St. Lucie Units 1 and 2 CLBs for the period of extended operation.  

Screening of Class 1 cast austenitic stainless steel valves for susceptibility to thermal 
embrittlement is not required during the period of extended operation [Reference 3.1-2].  
The ASME Section Xl, Subsections IWB, IWC, and IWD Inservice Inspection Program 
provides assurance that reduction in fracture toughness due to thermal aging is managed 
and that the intended function of the Class 1 cast austenitic stainless steel valves is 
maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of extended 
operation.  

LOSS OF MATERIAL 

Loss of material due to aggressive chemical attack is an aging effect requiring management 
for external surfaces of carbon steel Class 1 reactor coolant piping components exposed to 
borated water leaks. The Boric Acid Wastage Surveillance Program provides assurance 
that the aging effect of loss of material due to aggressive chemical attack is managed and 
that the intended function of the Class 1 reactor coolant piping is maintained consistent with 
the St. Lucie Units 1 and 2 CLBs for the period of extended operation.  

LOSS OF MECHANICAL CLOSURE INTEGRITY 

Loss of mechanical closure integrity can result from stress relaxation and/or aggressive 
chemical attack.  

Loss of mechanical closure integrity due to stress relaxation is a relevant aging effect that 
requires management. This aging effect can be managed by periodic inservice inspections 
and leakage testing. The ASME Section Xl, Subsections IWB, IWC, and IWD Inservice 
Inspection Program provides assurance that loss of mechanical closure integrity due to 
stress relaxation is managed and that the intended function of Class 1 reactor coolant piping
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components is maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of 

extended operation.  

Loss of mechanical closure integrity due to aggressive chemical attack has been observed 

in the industry and is the most common aging effect of concern for ferritic fasteners.  

Mechanical closure bolting associated with Class 1 reactor coolant piping components is 

made of low alloy steel bolting material and is subject to aggressive chemical attack from 

potential borated water leaks. The Boric Acid Wastage Surveillance Program provides 

assurance that the aging effect of loss of mechanical closure integrity due to aggressive 

chemical attack is managed and that the intended function of Class 1 reactor coolant piping 

components is maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of 

extended operation.  

The GALL Report identifies stress corrosion cracking of low alloy steel bolting materials as 

an aging effect that requires management. High stress in conjunction with an aggressive 

environment can cause cracking of certain bolting materials due to stress corrosion cracking 

(SCC). As identified in NRC Bulletin 82-02, "Degradation of Threaded Fasteners in the 

Reactor Coolant Pressure Boundary of PWR Plants," and Generic Letter 91-17, "Generic 

Safety Issue 29, Bolting Degradation or Failure in Nuclear Power Plants," cracking of bolting 

due to SCC has occurred in the nuclear industry. These instances of SCC have been 

primarily attributed to the use of high-yield strength bolting materials, excessive torquing of 

fasteners, and contaminants, such as the use of lubricants containing molybdenum disulfide 

(MoS 2). In response to NRC IE Bulletin 82-02, FPL verified that: 

"* Specific maintenance procedures were in place at St. Lucie Units 1 and 2 to address 

bolted closures.  

"* The procedures in use addressed detensioning and retensioning practices and 
gasket installation and controls.  

"* Threaded fastener lubricants used in pressure boundary applications have specified 

maximum allowable limits for chloride and sulfur content to minimize susceptibility to 

SCC environments.  

"* Maintenance crew training on threaded fasteners is performed.  

In order for SCC to occur, three conditions must exist: a susceptible material, high tensile 

stresses, and a corrosive environment. At St. Lucie, the potential for SCC of fasteners is 

minimized by typically utilizing American Society of Testing and Materials (ASTM) Al 93, 

Grade B7 bolting material and limiting contaminants, such as chlorides and sulfur, in 

lubricants and sealant compounds. Additionally, sound maintenance bolt torquing practices 

are used to control bolting material stresses. The use of ASTM Al 93, Grade B7 bolting 

specifies a minimum yield strength of 105 Ksi, which is well below the 150 Ksi threshold 

value specified in EPRI NP-5769, "Degradation of Bolting in Nuclear Power Plants," April 

1988. Bolting fabricated in accordance with this standard could be expected to have yield 

strengths less than 150 Ksi. However, since the maximum yield strength is not specified for 

this bolting material, absolute assurance cannot be provided that the yield strength of the 

bolting would not exceed 150 Ksi. For these cases, the combination of specifying ASTM 

Al 93 Grade B7 bolting material, control of bolt torquing, and control of contaminants will 

ensure that SCC will not occur. These actions have been effective in eliminating the
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potential for SCC of bolting materials. The results of a review of the St. Lucie condition 
report (1992 through 2000) and metallurgical report (1984 through 2000) databases support 
this conclusion in that no instances of bolting degradation due to SCC were identified.  
Additionally, review of NRC generic communications did not identify any recent bolting 
failures attributed to SCC. Therefore, loss of mechanical closure integrity due to SCC of low 
alloy bolting materials is not an aging effect requiring management at St. Lucie Units 1 and 
2.  

3.1.1.1.3 OPERATING EXPERIENCE 

INDUSTRY EXPERIENCE 

A review of industry operating history and NRC generic communications was performed to 
validate the set of aging effects that require management. The industry correspondence 
that was reviewed for operating experience related to Class 1 and non-Class 1 reactor 
coolant piping components includes the following: 

"* NRC Bulletin 79-17, "Pipe Cracks in Stagnant Borated Water Systems at PWR 
Plants" 

"* NRC Bulletin 82-02, " Degradation of Threaded Fasteners in the Reactor Coolant 
Pressure Boundary of PWR Plants" 

"* NRC Bulletin 88-08, "Thermal Stresses in Piping Connected to Reactor Coolant 
Systems" 

"* NRC Bulletin 88-11, "Pressurizer Surge Line Thermal Stratification" 

"* NRC Generic Letter 88-05, "Boric Acid Corrosion of Carbon Steel Reactor Pressure 
Boundary Components in PWR Plants" 

"* NRC Generic Letter 91-17, "Generic Issue 29, Bolting Degradation or Failure in 
Nuclear Power Plants" 

"* NRC Information Notice 79-19, "Pipe Cracks in Stagnant Borated Water Systems at 
PWR Plants" 

"• NRC Information Notice 82-14, "TMI-1 Steam Generator/Reactor Coolant System 

Chemistry/Corrosion Problem" 

"* NRC Information Notice 82-30, "Loss of Thermal Sleeves in Reactor Coolant System 
Piping at Certain Westinghouse PWR Power Plants" 

"* NRC Information Notice 86-108, "Degradation of Reactor Coolant System Pressure 
Boundary Resulting From Boric Acid Corrosion" 

"* NRC Information Notice 88-01, "Safety Injection Pipe Failure" 

"* NRC Information Notice 88-80, "Unexpected Piping Movement Attributed to Thermal 
Stratification" 

"• NRC Information Notice 90-10, "Primary Water Stress Corrosion Cracking (PWSCC) 
of Inconel 600" 

"* NRC Information Notice 90-29, "Cracking of Cladding and Its Heat-Affected Zone in 
the Base Metal of a Reactor Vessel Head" 
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"• NRC Information Notice 92-15, "Failure of Primary System Compression Fittings" 

"* NRC Information Notice 92-86, "Unexpected Restriction to Thermal Growth of 

Reactor Coolant Piping" 

"• NRC Information Notice 93-90, "Unisolatable Reactor Coolant System Leak 

Following Repeated Application of Leak Sealant" 

"* NRC Information Notice 94-55, "Problems with Copes-Vulcan Pressurizer Power

Operated Relief Valves" 

"* NRC Information Notice 97-19, "Safety Injection System Weld Flaw at Sequoyah 

Nuclear Power Plant, Unit 2" 

"* NRC Information Notice 97-46, "Unisolable Crack in High-Pressure Injection Piping" 

"* NRC Information Notice 98-45, "Cavitation Erosion of Letdown Line Orifices 

Resulting in Fatigue Cracking of Pipe Welds" 

"• NRC Information Notice 2000-17, "Crack in Weld Area of Reactor Coolant System 

Hot Leg Piping at V. C. Summer" 

"* SOER 25-87, "Pressurizer Surge Line Thermal Stratification" 

No aging effects requiring management were identified from the above documents beyond 

those already identified in Subsection 3.1.1.1.2.  

PLANT-SPECIFIC EXPERIENCE 

St. Lucie Units 1 and 2 operating experience was also reviewed to validate the identified 

aging effects requiring management. This review included a survey of St. Lucie non

conformance reports, licensee event reports, and condition reports for any documented 

instances of Class 1 reactor coolant piping component aging, in addition to interviews with 

responsible engineering personnel. No aging effects requiring management were identified 

from this review beyond those identified in Subsection 3.1.1.1.2.  

3.1.1.1.4 CONCLUSION 

The review of industry information, NRC generic communications, and St. Lucie Units 1 and 

2 operating experience identified no additional aging effects beyond those discussed in 

Subsection 3.1.1.1.2. Table 3.1-1 contains the results of the aging management review for 

Class 1 reactor coolant piping components and summarizes the aging effects requiring 

management.  

The aging effects requiring management are adequately managed by the following 

programs: 

St. Lucie programs consistent with the corresponding programs in the GALL Report: 

"* ASME Section XI, Subsections IWB, IWC, and IWD Inservice Inspection 

Program 

"* Boric Acid Wastage Surveillance Program 

"* Chemistry Control Program 

"• Thermal Aging Embrittlement of CASS Program
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St. Lucie plant-specific programs: 

"* Alloy 600 Inspection Program 

"* Small Bore Class 1 Piping Inspection 

Based on the evaluations provided in Appendix B for the programs listed above, aging 
effects are adequately managed so that the intended functions of the Class 1 reactor 
coolant piping components listed in Table 3.1-1 are maintained consistent with the St. Lucie 
Units 1 and 2 CLBs for the period of extended operation.  

3.1.1.2 NON-CLASS 1 PIPING 

Non-Class 1 reactor coolant piping components are within the scope of license renewal, as 
discussed in Subsection 2.3.1.1.2. Non-Class 1 reactor coolant piping components that are 
subject to an aging management review are listed in Table 3.1-1.  

3.1.1.2.1 MATERIALS AND ENVIRONMENTS 

Non-Class 1 reactor coolant piping components are exposed to internal environments of 
treated water - primary and external environments of containment air and potential borated 
water leaks (see Tables 3.0-1 and 3.0-2).  

Non-Class 1 reactor coolant piping components are constructed of cast stainless steel, 
stainless steel, and carbon steel. The non-Class 1 reactor coolant piping components, their 
intended functions, the materials, and environments are listed in Table 3.1-1.  

3.1.1.2.2 AGING EFFECTS REQUIRING MANAGEMENT 

The aging effects requiring management and the programs and activities that manage the 
aging effects for each applicable environment and material combination are provided in 
Table 3.1-1 and are summarized in the following paragraphs.  

The following internal and external aging effects require management during the period of 
extended operation: 

"* Cracking 

"* Reduction in fracture toughness 

"* Loss of mechanical closure integrity 

CRACKING 

Cracking due to stress corrosion is an aging effect requiring management for the period of 
extended operation. At St. Lucie Units 1 and 2, cracking due to fatigue is identified as a 
TLAA and is addressed in Subsection 4.3.2.  

SCC is localized and caused by a combination of stress, susceptible material, and an 
aggressive environment. Specific design, fabrication, and construction measures were 
taken to minimize or eliminate susceptible material from non-Class 1 reactor coolant piping 
components. In addition, to reduce the susceptibility of non-Class 1 reactor coolant piping 
component materials to SCC, FPL prevents sensitized stainless steels from coming in 
contact with an aggressive environment at St. Lucie Units 1 and 2. The Chemistry Control 
Program provides assurance that SCC is managed and that the intended function of the
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non-Class 1 reactor coolant piping components is maintained consistent with the St. Lucie 

Units 1 and 2 CLBs for the period of extended operation.  

REDUCTION IN FRACTURE TOUGHNESS 

Reduction in fracture toughness due to thermal embrittlement is an aging effect requiring 

management for the period of extended operation. Thermal embrittlement refers to gradual 

and progressive changes in the microstructure and properties of a material due to exposure 

to elevated temperatures for an extended period. The only non-Class 1 reactor coolant 

piping components subject to reduction in fracture toughness due to thermal embrittlement 

are austenitic stainless steel castings.  

Screening of non-Class 1 cast austenitic stainless steel valves for susceptibility to thermal 

embrittlement is not required during the period of extended operation [Reference 3.1-2].  

The ASME Section XI, Subsections IWB, IWC, and IWD Inservice Inspection Program 

provides assurance that reduction in fracture toughness due to thermal aging is managed 

and that the intended function of the non-Class 1 cast austenitic stainless steel valves is 

maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of extended 

operation.  

LOSS OF MECHANICAL CLOSURE INTEGRITY 

Loss of mechanical closure integrity is an aging effect requiring management for the period 

of extended operation. Loss of mechanical closure integrity due to aggressive chemical 

attack has been observed in the industry and is the most common aging effect of concern 

for ferritic fasteners. Mechanical closure bolting associated with non-Class 1 reactor coolant 

piping components is made of carbon steel bolting material and is subject to aggressive 

chemical attack from potential borated water leaks. The Boric Acid Wastage Surveillance 

Program provides assurance that the aging effect of loss of mechanical closure integrity due 

to aggressive chemical attack is managed and that the intended function of non-Class 1 

reactor coolant piping components is maintained consistent with the St. Lucie Units 1 and 2 

CLBs for the period of extended operation.  

As described in Subsection 3.1.1.1.2, loss of mechanical closure integrity due to SCC of low 

alloy bolting materials is not an aging effect requiring management at St. Lucie Units 1 and 

2.  

3.1.1.2.3 OPERATING EXPERIENCE 

INDUSTRY EXPERIENCE 

A review of industry operating history and NRC generic communications was performed to 

validate the set of aging effects that require management. The industry correspondence 

that was reviewed for operating experience related to non-Class 1 reactor coolant piping 

components is included in the listing provided in Subsection 3.1.1.1.3.  

No aging effects requiring management were identified from the documents listed in 

Subsection 3.1.1.1.3 beyond those already identified in Subsection 3.1.1.2.2.
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PLANT-SPECIFIC EXPERIENCE 

St. Lucie Units 1 and 2 operating experience was also reviewed to validate the identified 
aging effects requiring management. This review included a survey of St. Lucie non
conformance reports, licensee event reports, and condition reports for any documented 
instances of non-Class 1 reactor coolant piping component aging, in addition to interviews 
with responsible engineering personnel. No aging effects requiring management were 
identified from this review beyond those identified in Subsection 3.1.1.2.2.  

3.1.1.2.4 CONCLUSION 

The review of industry information, NRC generic communications, and St. Lucie Units 1 and 

2 operating experience identified no additional aging effects beyond those discussed in 
Subsection 3.1.1.2.2. Table 3.1-1 contains the results of the aging management review for 
non-Class 1 reactor coolant piping components and summarizes the aging effects requiring 
management.  

The aging effects requiring management are adequately managed by the following 
programs: 

St. Lucie programs consistent with the corresponding programs in the GALL Report: 

"* ASME Section XI, Subsections IWB, IWC, and IWD Inservice Inspection 
Program 

"* Boric Acid Wastage Surveillance Program 

"* Chemistry Control Program 

St. Lucie plant-specific programs: 

* None 

Based on the evaluations provided in Appendix B for the programs listed above, aging 

effects are adequately managed so that the intended functions of the non-Class 1 reactor 
coolant piping components listed in Table 3.1-1 are maintained consistent with the St. Lucie 
Units 1 and 2 CLBs for the period of extended operation.
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3.1.2 PRESSURIZERS 

The pressurizers are within the scope of license renewal, as discussed in Subsection 

2.3.1.2. Pressurizer components that are subject to an aging management review are listed 

in Table 3.1-1.  

The pressurizers scoping, screening, and aging management review results were compared 

to the GALL Report [Reference 3.1-1]. The following components/commodity groups 

identified in the GALL Report do not require an aging management review for St. Lucie Units 

1 and 2 for the reasons noted.  

" Spray heads (IV C2.5.4) - These components do not perform or support any license 

renewal system intended functions that satisfy the scoping criteria of 10 CFR 54.4 

and therefore are not within the scope of license renewal.  

" Thermal sleeves (IV C2.5.5) - These components do not perform or support any 

license renewal system intended functions that satisfy the scoping criteria of 

10 CFR 54.4 and therefore are not within the scope of license renewal. The thermal 

sleeves are not part of the pressure boundary, but do provide thermal shielding to 

minimize nozzle low cycle thermal fatigue. Fatigue is identified as a TLAA and is 

analytically addressed in Subsection 4.3.1.  

"* Support keys, skirt, and shear lugs (IV C2.5.11) - The St. Lucie Units 1 and 2 

designs do not include support keys and shear lugs.  

" Pressurizer relief tanks (IV C2.6) - These components do not perform or support any 

license renewal system intended functions that satisfy the scoping criteria of 

10 CFR 54.4 and therefore are not within the scope of license renewal.  

For component/commodity groups that require an aging management review that are also 

included in the GALL Report, differences in materials and environments are described in 

Subsection 3.1.2.1. Aging management programs that are consistent with the GALL Report 

and those that are plant specific are identified in Subsection 3.1.2.4 and are detailed in the 

appropriate subsections of Appendix B. Pressurizer component/commodity groups 

identified in Table 3.1-1 provide a GALL Report reference in brackets, where applicable, 

indicating that the St. Lucie Units 1 and 2 component/commodity group, material, and 

environment are the same. If no GALL Report reference is included, the 

component/commodity group is plant specific.  

3.1.2.1 MATERIALS AND ENVIRONMENTS 

The pressurizers are exposed to an internal environment of treated water - primary and 

external environments of containment air and potential borated water leaks (see Tables 

3.0-1 and 3.0-2).  

Pressurizer components are constructed of stainless steel, cast stainless steel, Alloy 

600/690, low alloy steel, and carbon steel. The pressurizer components, their intended 

functions, the materials, and environments are listed in Table 3.1-1. For corresponding 

component/commodity groups included in the GALL Report, FPL identified nickel plated 

Alloy 600 utilized for Unit 1 heater sleeves as an additional material.
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3.1.2.2 AGING EFFECTS REQUIRING MANAGEMENT 

The aging effects requiring management and the programs and activities that manage the 

aging effects for each applicable environment and material combination are provided in 
Table 3.1-1 and are summarized in the following paragraphs.  

The following internal and external aging effects require management during the period of 

extended operation: 

"* Cracking 

"* Reduction in fracture toughness 

"* Loss of material 

"* Loss of mechanical closure integrity 

3.1.2.2.1 CRACKING 

Cracking due to flaw growth and stress corrosion is an aging effect requiring management 
for the period of extended operation. At St. Lucie, cracking due to fatigue is identified as a 
TLAA and is analytically addressed in Subsection 4.3.1.  

Growth of original manufacturing flaws over time due to service loading can cause cracking.  
Detection and evaluation of flaws is important in maintaining the structural integrity of the 
pressurizer pressure boundary. ASME Section XI inservice examinations of components 
are intended to detect significant flaw growth and development. These examinations 
provide assurance that significant flaws do not exist, or a large flaw subject to crack growth 

would be detected so that it could be characterized, evaluated, and repaired, if necessary.  
Continued performance of the ASME Section XI, Subsections IWB, IWC, and IWD Inservice 
Inspection Program provides assurance that flaw growth is managed and that the intended 
function of the pressurizers is maintained consistent with the St. Lucie Units 1 and 2 CLBs 

for the period of extended operation.  

SCC is localized and caused by a combination of stress, susceptible material, and an 
aggressive environment. Specific design, fabrication, and construction measures were 
taken to minimize or eliminate susceptible material from the pressurizers. In addition, to 
reduce the susceptibility of pressurizer materials to SCC, FPL prevents sensitized stainless 

steels from coming in contact with an aggressive environment at St. Lucie Nuclear Plant.  
The Chemistry Control Program provides assurance that SCC is managed and that the 
intended function of the pressurizers is maintained consistent with the St. Lucie Units 1 and 
2 CLBs for the period of extended operation.  

Alloy 600 components are susceptible to cracking due to PWSCC even though the water 

chemistry is controlled within plant requirements. Chemistry control helps to minimize the 
contaminants that cause PWSCC, but it is not adequate by itself since industry/plant failures 
have occurred. The Alloy 600 Inspection Program, in conjunction with the ASME Section XI, 
Subsections IWB, IWC, and IWD Inservice Inspection Program and the Chemistry Control 

Program, provides assurance that PWSCC is managed and that the intended function of the 
pressurizers is maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of 

extended operation.

3.0 AGING MANAGEMENT REVIEW Page 3.1-12



LICENSE RENEWAL APPLICATION 

LICENSE RENEWAL - TECHNICAL INFORMATION 
ST. LUCIE UNITS 1 & 2 

In addition, the pressurizer lower head cladding material, Alloy 82/182, is susceptible to 

cracking due to PWSCC. Potential clad cracking could propagate from PWSCC and cyclic 

loading into the ferrite base metal and weld metal. However, as indicated in the GALL 

Report, because the weld metal between the surge nozzle and the vessel lower head is 

subjected to the maximum stress cycles, periodic monitoring of this area as part of the 

inservice inspection program provides a monitoring program for this aging mechanism. The 

ASME Section XI, Subsections IWB, IWC, and IWD Inservice Inspection Program and the 

Chemistry Control Program provide assurance that PWSCC of the pressurizer lower head 

cladding is managed and that the intended function of the pressurizers is maintained 

consistent with the St. Lucie Units 1 and 2 CLBs for the period of extended operation.  

3.1.2.2.2 REDUCTION IN FRACTURE TOUGHNESS 

Reduction in fracture toughness due to thermal embrittlement is an aging effect requiring 

management for the period of extended operation. Thermal embrittlement refers to gradual 

and progressive changes in the microstructure and properties of a material due to exposure 

to elevated temperatures for an extended period. The only pressurizer components subject 

to reduction in fracture toughness due to thermal embrittlement are austenitic stainless steel 

castings. The only cast austenitic stainless steel components in the pressurizers are the 

surge nozzle safe ends. The Thermal Aging Embrittlement of CASS Program provides 

assurance that reduction in fracture toughness due to thermal aging is managed and that 

the intended function of the pressurizers is maintained consistent with the St. Lucie Units 1 

and 2 CLBs for the period of extended operation.  

3.1.2.2.3 LOSS OF MATERIAL 

Loss of material due to aggressive chemical attack is an aging effect requiring management 

for external surfaces of carbon and low alloy steel pressurizer components exposed to 

borated water leaks. The Boric Acid Wastage Surveillance Program provides assurance 

that the aging effect of loss of material due to aggressive chemical attack is managed and 

that the intended function of the pressurizers is maintained consistent with the St. Lucie 

Units 1 and 2 CLBs for the period of extended operation.  

3.1.2.2.4 LOSS OF MECHANICAL CLOSURE INTEGRITY 

Loss of mechanical closure integrity can result from stress relaxation and/or aggressive 

chemical attack.  

Loss of mechanical closure integrity due to stress relaxation is a relevant aging effect that 

requires management. This aging effect can be managed by periodic inservice inspections 

and leakage testing. The ASME Section Xl, Subsections IWB, IWC, and IWD Inservice 

Inspection Program provides assurance that loss of mechanical closure integrity due to 

stress relaxation is managed and that the intended function of the pressurizers is maintained 

consistent with the St. Lucie Units 1 and 2 CLBs for the period of extended operation.  

Loss of mechanical closure integrity due to aggressive chemical attack has been observed 

in the industry and is the most common aging effect of concern for ferritic fasteners.  

Mechanical closure bolting associated with the pressurizers is made of low alloy steel 

bolting material and is subject to aggressive chemical attack from potential borated water
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leaks. The Boric Acid Wastage Surveillance Program provides assurance that the aging 
effect of loss of mechanical closure integrity due to aggressive chemical attack is managed 
and that the intended function of the pressurizers is maintained consistent with the St. Lucie 
Units 1 and 2 CLBs for the period of extended operation.  

As described in Subsection 3.1.1.1.2, loss of mechanical closure integrity due to SCC of low 
alloy bolting materials is not an aging effect requiring management at St. Lucie Units 1 and 
2.  

3.1.2.3 OPERATING EXPERIENCE 

3.1.2.3.1 INDUSTRY EXPERIENCE 

A review of industry operating history and NRC generic communications was performed to 
validate the set of aging effects that require management. The industry correspondence 
that was reviewed for pressurizer operating experience includes the following: 

"* NRC Bulletin 82-02, "Degradation of Threaded Fasteners in the Reactor Coolant 
Pressure Boundary of PWR Plants" 

"• NRC Bulletin 88-08, "Thermal Stresses in Piping Connected to Reactor Coolant 
Systems" 

"* NRC Bulletin 88-11, "Pressurizer Surge Line Thermal Stratification" 

"* NRC Generic Letter 88-05, "Boric Acid Corrosion of Carbon Steel Reactor Pressure 
Boundary Components in PWR Plants" 

"* NRC Generic Letter 91-17, "Generic Issue 29, Bolting Degradation or Failure in 
Nuclear Power Plants" 

"• NRC Generic Letter 97-01, "Degradation of Control Rod Drive Mechanism Nozzle 
and Other Vessel Closure Head Penetrations" 

" NRC Information Notice 82-30, "Loss of Thermal Sleeves in Reactor Coolant System 
Piping at Certain Westinghouse PWR Power Plants" 

" NRC Information Notice 86-108, "Degradation of Reactor Coolant System Pressure 
Boundary Resulting From Boric Acid Corrosion" 

" NRC Information Notice 88-80, "Unexpected Piping Movement Attributed to Thermal 
Stratification" 

"• NRC Information Notice 90-10, "Primary Water Stress Corrosion Cracking (PWSCC) 
of Inconel 600" 

No aging effects requiring management were identified from the above documents beyond 
those already identified in Subsection 3.1.2.2.  

3.1.2.3.2 PLANT-SPECIFIC EXPERIENCE 

St. Lucie Units 1 and 2 operating experience was also reviewed to validate the identified 
aging effects requiring management. This review included a survey of St. Lucie non
conformance reports, licensee event reports, and condition reports for any documented 
instances of pressurizer component aging, in addition to interviews with responsible
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engineering personnel. No aging effects requiring management were identified from this 

review beyond those identified in Subsection 3.1.2.2.  

3.1.2.4 CONCLUSION 

The review of industry information, NRC generic communications, and St. Lucie Units 1 and 

2 operating experience identified no additional aging effects beyond those discussed in 

Subsection 3.1.2.2. Table 3.1-1 contains the results of the aging management review for 

the pressurizers and summarizes the aging effects requiring management.  

The aging effects requiring management are adequately managed by the following 

programs: 

St. Lucie programs consistent with the corresponding programs in the GALL Report: 

"* ASME Section XI, Subsections IWB, IWC, and IWD Inservice Inspection 

Program 

"* Boric Acid Wastage Surveillance Program 

"* Chemistry Control Program 

"• Thermal Aging Embrittlement of CASS Program 

St. Lucie plant-specific programs: 

* Alloy 600 Inspection Program 

Based on the evaluations provided in Appendix B for the programs listed above, aging 

effects are adequately managed so that the intended functions of the pressurizer 

components listed in Table 3.1-1 are maintained consistent with the St. Lucie Units 1 and 2 

CLBs for the period of extended operation.
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3.1.3 REACTOR VESSELS 

The reactor vessels are within the scope of license renewal, as discussed in Subsection 
2.3.1.3. Reactor vessel components that are subject to an aging management review are 
listed in Table 3.1-1.  

The reactor vessels scoping, screening, and aging management review results were 
compared to the GALL Report [Reference 3.1-1]. The following components/commodity 
groups identified in the GALL Report do not require an aging management review for St.  
Lucie Units 1 and 2 for the reasons noted.  

" Vessel flange leak detection lines (IV A2.1.4) - These components do not perform or 
support any license renewal system intended functions that satisfy the scoping 
criteria of 10 CFR 54.4 and therefore are not within the scope of license renewal.  

"* Control rod drive head penetration flange bolting (IV A2.2.3) - The St. Lucie Units 1 
and 2 designs do not include these components.  

"• Safety injection nozzles (IV A2.3.3) - The St. Lucie Units 1 and 2 designs do not 
include these components.  

"* Safety injection nozzles safe ends (IV A2.4.3) - The St. Lucie Units 1 and 2 designs 
do not include these components.  

"* Bottom head instrument tubes (IV A2.7.1) - The St. Lucie Units 1 and 2 designs do 
not include these components.  

"* Skirt supports (IV A2.8.1) - The St. Lucie Units 1 and 2 designs do not include these 
components.  

"• Cantilever/column supports (IV A2.8.2) - The St. Lucie Units 1 and 2 designs do not 
include these components.  

"• Neutron shield tanks (IV A2.8.3) - The St. Lucie Units 1 and 2 designs do not include 
these components.  

For component/commodity groups that require an aging management review that are also 
included in the GALL Report, differences in materials and environments are described in 
Subsection 3.1.3.1. Aging management programs that are consistent with the GALL Report 
and those that are plant specific are identified in Subsection 3.1.3.4 and are detailed in the 
appropriate subsections of Appendix B. Reactor vessel component/commodity groups 
identified in Table 3.1-1 provide a GALL Report reference in brackets, where applicable, 
indicating that the St. Lucie Units 1 and 2 component/commodity group, material, and 
environment are the same. If no GALL Report reference is included, the 
component/commodity group is plant specific.  

3.1.3.1 MATERIALS AND ENVIRONMENTS 

Reactor vessel components are exposed to an internal environment of treated water 
primary and external environments of containment air and potential borated water leaks (see 
Tables 3.0-1 and 3.0-2).
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Reactor vessel components are constructed of stainless steel, low alloy steel, and Alloy 600.  

Reactor vessel components, their intended functions, the materials, and environments are 

listed in Table 3.1-1. For corresponding component/commodity groups included in the GALL 

Report, FPL identified stainless steel utilized for vent pipes as an additional material.  

3.1.3.2 AGING EFFECTS REQUIRING MANAGEMENT 

The aging effects requiring management and the programs and activities that manage the 

aging effects for each applicable environment and material combination are provided in 

Table 3.1-1 and are summarized in the following paragraphs.  

The following internal and external aging effects require management during the period of 

extended operation: 

"* Cracking 

"* Reduction in fracture toughness 

"* Loss of material 

"• Loss of mechanical closure integrity 

3.1.3.2.1 CRACKING 

Cracking due to flaw growth and stress corrosion is an aging effect requiring management 

for the period of extended operation. At St. Lucie, cracking due to fatigue is identified as a 

TLAA and is analytically addressed in Subsection 4.3.1.  

Growth of original manufacturing flaws over time due to service loading can cause cracking.  

Detection and evaluation of flaws is important in maintaining the structural integrity of the 

reactor vessel pressure boundary. ASME Section XI inservice examinations of components 

are intended to detect significant flaw growth and development. These examinations 

provide assurance that significant flaws do not exist, or a large flaw subject to crack growth 

would be detected so that it could be characterized, evaluated, and repaired, if necessary.  

Continued performance of the ASME Section XI, Subsections IWB, IWC, and IWD Inservice 

Inspection Program provides assurance that flaw growth is managed and that the intended 

function of the reactor vessels is maintained consistent with the St. Lucie Units 1 and 2 

CLBs for the period of extended operation.  

SCC is localized and caused by a combination of stress, susceptible material, and an 

aggressive environment. Specific design, fabrication, and construction measures were 

taken to minimize or eliminate susceptible material from the reactor vessels. In addition, to 

reduce the susceptibility of reactor vessel materials to SCC, FPL prevents sensitized 

stainless steels from coming in contact with an aggressive environment at St. Lucie Nuclear 

Plant. The Chemistry Control Program provides assurance that SCC is managed and that 

the intended function of the reactor vessels is maintained consistent with the St. Lucie Units 

1 and 2 CLBs for the period of extended operation.  

PWSCC of the control element drive mechanism and incore instrumentation nozzle tubes is 

a recognized industry issue. The Alloy 600 Inspection Program has been specifically 

designed to address PWSCC of these penetrations. The Alloy 600 Inspection Program has 

also been credited for managing PWSCC of the Alloy 600 vent pipes and Unit 2 control
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element drive mechanism motor housing lower end fittings. The Alloy 600 Inspection 

Program, in conjunction with the ASME Section XI, Subsections IWB, IWC, and IWD 

Inservice Inspection Program and the Chemistry Control Program, provides assurance that 

the intended function of the control element drive mechanism and incore instrumentation 
nozzle tubes, vent pipes, and Unit 2 control element drive mechanism motor housing lower 

end fittings is maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of 

extended operation.  

PWSCC of the core stabilizing lugs and core stop lugs is an aging mechanism requiring 

management. The ASME Section XI, Subsections IWB, IWC, and IWD Inservice Inspection 
Program and the Chemistry Control Program, provide assurance that the intended function 

of the core stabilizing lugs and core stop lugs is maintained consistent with the St. Lucie 

Units 1 and 2 CLBs for the period of extended operation. For the period of extended 

operation, the ASME Section XI, Subsections IWB, IWC, and IWD Inservice Inspection 

Program will be enhanced to require ASME Section XI VT-1 examinations of the core 
stabilizing lugs and core stop lugs.  

SCC is an aging mechanism for reactor vessel closure studs and nuts. Visual, surface, and 
volumetric inspections performed as part of the ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program have proven to be effective for managing the aging 
effects of SCC and provide assurance that the intended function of the reactor vessel 

closure studs and nuts is maintained consistent with the St. Lucie Units 1 and 2 CLBs for the 
period of extended operation.  

3.1.3.2.2 REDUCTION IN FRACTURE TOUGHNESS 

Fracture toughness is defined as the capability of a material to resist sudden failure caused 

by crack propagation. Fracture toughness of reactor vessel materials is reduced primarily 
by irradiation in the beltline region of the reactor vessel. Reduction in fracture toughness of 

reactor vessel beltline materials is an aging effect that requires management in the license 
renewal period. Several TLAAs associated with reduction in fracture toughness are 
addressed in Section 4.2. These TLAAs include pressurized thermal shock, upper-shelf 
energy, and pressure-temperature limit curves for heatup and cooldown. The Reactor 
Vessel Integrity Program ensures that the time-dependent parameters used in the TLAA 

evaluations remain valid for the license renewal period.  

3.1.3.2.3 LOSS OF MATERIAL 

Loss of material is an aging effect requiring management for the period of extended 

operation. The aging mechanisms that can cause loss of material for reactor vessels are 
mechanical wear and aggressive chemical attack.  

Loss of material due to wear is an aging effect requiring management for the reactor vessel 
flange, reactor vessel closure studs, nuts and washers, and the core stabilizing lugs.  

Examinations performed as part of the existing ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program provide assurance that the intended function of 
these reactor vessel components is maintained consistent with the St. Lucie Units 1 and 2 

CLBs for the period of extended operation.
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Loss of material due to aggressive chemical attack is an aging effect requiring management 

for external surfaces of low alloy steel reactor vessel components exposed to borated water 

leaks. The Boric Acid Wastage Surveillance Program provides assurance that the aging 

effect of loss of material due to aggressive chemical attack is managed and that the 

intended function of the reactor vessels is maintained consistent with the St. Lucie Units 1 

and 2 CLBs for the period of extended operation.  

3.1.3.2.4 LOSS OF MECHANICAL CLOSURE INTEGRITY 

Loss of mechanical closure integrity can result from aggressive chemical attack.  

Loss of mechanical closure integrity due to aggressive chemical attack has been observed 

in the industry and is the most common aging effect of concern for ferritic fasteners.  

Mechanical closure bolting associated with the reactor vessels is made of low alloy steel 

bolting material and is subject to aggressive chemical attack from potential borated water 

leaks. The Boric Acid Wastage Surveillance Program provides assurance that the aging 

effect of loss of mechanical closure integrity due to aggressive chemical attack is managed 

and that the intended function of the reactor vessels is maintained consistent with the St.  

Lucie Units 1 and 2 CLBs for the period of extended operation.  

3.1.3.3 OPERATING EXPERIENCE 

3.1.3.3.1 INDUSTRY EXPERIENCE 

A review of industry operating history and NRC generic communications was performed to 

validate the set of aging effects that require management. The industry correspondence 

that was reviewed for reactor vessel operating experience includes the following: 

"* NRC Bulletin 82-02, "Degradation of Threaded Fasteners in the Reactor Coolant 

Pressure Boundary of PWR Plants" 

"* NRC Bulletin 2001-01, "Circumferential Cracking of Reactor Pressure Vessels Head 

Penetration Nozzles" 

"* NRC Generic Letter 80-46, "Generic Technical Activity A-12 Fracture Toughness" 

"• NRC Generic Letter 81-19, "Thermal Shock to Reactor Pressure Vessels" 

"* NRC Generic Letter 82-26, "NUREG-0744, Rev. 1 - Pressure Vessel Material 

Fracture Toughness" 

"• NRC Generic Letter 88-05, "Boric Acid Corrosion of Carbon Steel Reactor Pressure 

Boundary Components in PWR Plants" 

"* NRC Generic Letter 88-11, "NRC Position on Radiation Embrittlement of Reactor 

Vessel Materials and Its Impact on Plant Operation" 

"* NRC Generic Letter 92-01, "Reactor Vessel Structural Integrity" 

"* NRC Generic Letter 97-01, "Degradation of Control Rod Drive Mechanism Nozzle 

and Other Vessel Closure Head Penetrations" 

"* NRC Information Notice 84-18, "Stress Corrosion Cracking in PWR Systems"
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" NRC Information Notice 86-108, "Degradation of Reactor Coolant System Pressure 
Boundary Resulting From Boric Acid Corrosion" 

" NRC Information Notice 90-10, "Primary Water Stress Corrosion Cracking (PWSCC) 
of Inconel 600" 

"* NRC Information Notice 96-32, "Implementation of 10 CFR 50.55a(g)(6)(ii)(A), 
'Augmented Examination of Reactor Vessel"' 

"* NRC Information Notice 2000-17, "Crack in Weld Area of Reactor Coolant System 
Hot Leg Piping at V. C. Summer" 

"* NRC Information Notice 2001-05, "Through-Wall Circumferential Cracking of Reactor 
Pressure Vessel Head Control Rod Drive Mechanism Penetration Nozzles at 
Oconee Nuclear Station, Unit 3" 

No aging effects requiring management were identified from the above documents beyond 
those already identified in Subsection 3.1.3.2.  

3.1.3.3.2 PLANT-SPECIFIC EXPERIENCE 

St. Lucie Units 1 and 2 operating experience was also reviewed to validate the identified 
aging effects requiring management. This review included a survey of St. Lucie non
conformance reports, licensee event reports, and condition reports for any documented 
instances of reactor vessel component aging, in addition to interviews with responsible 
engineering personnel. No aging effects requiring management were identified from this 
review beyond those identified in Subsection 3.1.3.2.  

3.1.3.4 CONCLUSION 

The review of industry information, NRC generic communications, and St. Lucie Units 1 and 
2 operating experience identified no additional aging effects beyond those discussed in 
Subsection 3.1.3.2. Table 3.1-1 contains the results of the aging management review for 
reactor vessel components and summarizes the aging effects requiring management.  

The aging effects requiring management are adequately managed by the following 
programs: 

St. Lucie programs consistent with the corresponding programs in the GALL Report: 

"* ASME Section XI, Subsections IWB, IWC, and IWD Inservice Inspection 
Program 

"* Boric Acid Wastage Surveillance Program 

"* Chemistry Control Program 

St. Lucie plant-specific programs: 

"• Alloy 600 Inspection Program 

"* Reactor Vessel Integrity Program 

Based on the evaluations provided in Appendix B for the programs listed above, aging 
effects are adequately managed so that the intended functions of the reactor vessel
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components listed in Table 3.1-1 are maintained consistent with the St. Lucie Units 1 and 2 

CLBs for the period of extended operation.
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3.1.4 REACTOR VESSEL INTERNALS 

The reactor vessel internals are within the scope of license renewal, as discussed in 
Subsection 2.3.1.4. Reactor vessel internals components that are subject to an aging 
management review are listed in Table 3.1-1.  

The reactor vessel internals scoping, screening, and aging management review results were 
compared to the GALL Report [Reference 3.1-1]. The following components/commodity 
groups identified in the GALL Report do not require an aging management review for St.  
Lucie Units 1 and 2 for the reasons noted.  

"* Core shroud assembly bolts (IV B3.4.2) - The St. Lucie Units 1 and 2 designs do not 
include these components.  

"* Core support column bolts (IV B3.5.5) - The St. Lucie Units 1 and 2 designs do not 
include these components.  

For component/commodity groups that require an aging management review that are also 
included in the GALL Report, differences in materials and environments are described in 
Subsection 3.1.4.1. Aging management programs that are consistent with the GALL Report 
and those that are plant specific are identified in Subsection 3.1.4.4 and are detailed in the 
appropriate subsections of Appendix B. Reactor vessel internals component/commodity 
groups identified in Table 3.1-1 provide a GALL Report reference in brackets, where 
applicable, indicating that the St. Lucie Units 1 and 2 component/commodity group, material, 
and environment are the same. If no GALL Report reference is included, the 
component/commodity group is plant specific.  

3.1.4.1 MATERIALS AND ENVIRONMENTS 

The reactor vessel internals are exposed to an environment of treated water - primary (see 
Table 3.0-1).  

The reactor vessel internals components are constructed of stainless steel and cast 
stainless steel. The reactor vessel internals components, their intended functions, the 
materials, and environments are listed in Table 3.1-1.  

3.1.4.2 AGING EFFECTS REQUIRING MANAGEMENT 

The aging effects requiring management and the programs and activities that manage the 
aging effects for each applicable environment and material combination are provided in 
Table 3.1-1 and are summarized in the following paragraphs.  

The following aging effects require management during the period of extended operation: 

"* Cracking 

"* Reduction in fracture toughness 

"* Loss of material 

"* Loss of mechanical closure integrity 

"* Loss of preload
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Dimensional change 

3.1.4.2.1 CRACKING 

Cracking due to stress corrosion and irradiation assisted stress corrosion is an aging effect 

requiring management for the period of extended operation. At St. Lucie, cracking due to 

fatigue is identified as a TLAA and is addressed in Subsection 4.3.1.  

SCC is localized and caused by a combination of stress, susceptible material, and an 

aggressive environment. Specific design, fabrication, and construction measures were 

taken to minimize or eliminate susceptible material from reactor vessel internals 

components. In addition, to reduce the susceptibility of reactor vessel internals materials to 

SCC, FPL prevents sensitized stainless steels from coming in contact with an aggressive 

environment at St. Lucie Nuclear Plant. The Chemistry Control Program provides 

assurance that SCC is managed and that the intended function of the reactor vessel 

internals is maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of 

extended operation.  

Premature failure by intergranular environmental cracking of materials exposed to ionizing 

radiation has been termed irradiation assisted stress corrosion cracking (IASCC).  

Experience in PWRs in the United States, France, and Belgium indicates that IASCC is a 

plausible aging mechanism for PWR reactor vessel internals components. As with SCC, 

IASCC requires stress, environment, and a susceptible material. However, in the case of 

IASCC, a normally nonsusceptible material is rendered susceptible by exposure to neutron 

irradiation. As discussed in the FPL response to NRC requests for additional information on 

the Turkey Point Units 3 and 4 license renewal application [Reference 3.1-3], susceptibility 

has been observed at fluences as low as 1 x 1021 n/cm 2 (E > 0.1 MeV) in laboratory studies 

on Type 304 stainless steel in PWR environments. Type 316 stainless steel is less 

susceptible and field information suggests that greater exposures are required for the 

development of susceptibility. Therefore, reactor vessel internals components exposed to 

fluences greater than lx1 021 n/cm 2 are potentially susceptible to IASCC and will be identified 

as part of the scope of the Reactor Vessel Internals Inspection Program. The Reactor 

Vessel Internals Inspection Program and the ASME Section XI, Subsections IWB, IWC, and 

IWD Inservice Inspection Program provide assurance that IASCC is managed and that the 

intended function of the reactor vessel internals is maintained consistent with the St. Lucie 

Units 1 and 2 CLBs for the period of extended operation.  

3.1.4.2.2 REDUCTION IN FRACTURE TOUGHNESS 

Reduction in fracture toughness due to thermal embrittlement and irradiation embrittlement 

is an aging effect requiring management for the period of extended operation. Thermal 

embrittlement refers to gradual and progressive changes in the microstructure and 

properties of a material due to exposure to elevated temperatures for an extended period.  

Reactor vessel internals components made from cast austenitic stainless steel are 

potentially subject to reduction in fracture toughness due to thermal embrittlement. The cast 

austenitic stainless steel components in the reactor vessel internals are the flow bypass 

inserts (Unit 2 only), single tube control element assembly shrouds, and core support 

columns (Unit 1 only). The Reactor Vessel Internals Inspection Program and the ASME 

Section XI, Subsections IWB, IWC, and IWD Inservice Inspection Program provide
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assurance that any reduction in fracture toughness due to thermal aging is managed and 
that the intended function of the reactor vessel internals is maintained consistent with the St.  
Lucie Units 1 and 2 CLBs for the period of extended operation.  

Reduction in fracture toughness due to irradiation embrittlement is an aging effect requiring 
management for the period of extended operation. Exposure to high-energy neutrons can 
cause changes in the properties of stainless steel used in reactor vessel internals. Neutron 
irradiation can produce changes in mechanical properties by increasing yield and ultimate 
strength, and correspondingly decreasing ductility and fracture toughness of reactor vessel 
internals component materials. As discussed in the FPL response to NRC requests for 
additional information on the Turkey Point Units 3 and 4 license renewal application, studies 
show that embrittlement of stainless steel can occur at fluences as low as lx1021 n/cm 2 (E > 
0.1 MeV).  

For St. Lucie Units 1 and 2, the following reactor vessel internals components are located in 
the active fuel region and are exposed to high fluence, and thus are potentially susceptible 
to irradiation embrittlement: 

"* Core support barrels 

"* Core support barrel patches (Unit 1 only) 

"* Core support barrel expandable plugs (Unit 1 only) 

"* Core support barrel upper flanges 

"* Core support barrel alignment keys 

"* Core shroud assemblies 

"* Core support plates 

"* Fuel alignment pins 

"* Lower support structure beam assemblies 

"* Core support columns 

"* Cylinder and bottom plates 

"* Snubber spacer blocks 

Confirmation of those reactor vessel internals components exposed to fluences greater than 
1 x1 021 n/cm2 (E > 0.1 MeV) will be performed as a part of the scope of the Reactor Vessel 
Internals Inspection Program.  

Therefore, reduction in fracture toughness due to irradiation embrittlement is a potential 
aging effect requiring management for the reactor vessel internals components listed above.  
The Reactor Vessel Internals Inspection Program and the ASME Section XI, Subsections 
IWB, IWC, and IWD Inservice Inspection Program provide assurance that any reduction in 
fracture toughness due to irradiation embrittlement is managed and that the intended 
function of the reactor vessel internals is maintained consistent with the St. Lucie Units 1 
and 2 CLBs for the period of extended operation.
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3.1.4.2.3 LOSS OF MATERIAL 

Loss of material due to mechanical wear is an aging effect requiring management for the 

period of extended operation. Loss of material due to wear can occur on the fuel alignment 

plate (Unit 2 only), fuel alignment plate guide lugs (Unit 1 only), fuel alignment plate guide 

lug inserts, holddown rings, control element assembly extension shaft guides, core support 

barrel upper flanges, core support barrel alignment keys, fuel alignment pins, and snubber 

spacer blocks. Inspections performed as part of the existing ASME Section Xl, Subsections 

IWB, IWC, and IWD Inservice Inspection Program provide assurance that the intended 

function of the reactor vessel internals is maintained consistent with the St. Lucie Units 1 

and 2 CLBs for the period of extended operation.  

3.1.4.2.4 LOSS OF MECHANICAL CLOSURE INTEGRITY 

Loss of mechanical closure integrity of fuel alignment plate guide lug bolts (Unit 1 only), fuel 

alignment plate guide lug insert bolts, and control element assembly shroud bolts can occur 

due to cracking and stress relaxation. Loss of mechanical closure integrity associated with 

the core shroud tie rods (Unit 1 only) and snubber bolts (Unit 1 only) can occur due to 

cracking, reduction in fracture toughness (irradiation embrittlement), and stress relaxation.  

The Reactor Vessel Internals Inspection Program, the ASME Section XI, Subsections IWB, 

IWC, and IWD Inservice Inspection Program, and the Chemistry Control Program provide 

assurance that loss of mechanical closure integrity is managed and that the intended 

function of the reactor vessel internals is maintained consistent with the St. Lucie Units 1 

and 2 CLBs for the period of extended operation.  

3.1.4.2.5 LOSS OF PRELOAD 

Loss of preload due to stress relaxation of the reactor vessel internals holddown rings is an 

aging effect requiring management for the period of extended operation. Inspections 

performed as part of the existing ASME Section XI, Subsections IWB, IWC, and IWD 

Inservice Inspection Program provide assurance that the loss of preload of the holddown 

springs is managed such that the intended function of the reactor vessel internals is 

maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of extended 

operation.  

3.1.4.2.6 DIMENSIONAL CHANGE 

Dimensional changes due to void swelling are a potential aging effect requiring 

management. Swelling, frequently referred to as cavity swelling or void swelling, is defined 

as a gradual increase in size (dimensions) of a given reactor vessel internals part due to 

irradiation conditions. Void swelling has been postulated from laboratory testing for liquid

metal fast breeder reactors (LMFBRs).  

During the past 30 years, swelling of PWR internals components was not considered a 

significant age-related degradation mechanism. However, Garner, et al. [Reference 3.1-4], 

concluded that, based on LMFBR data, end-of-life exposures of some PWR internals will 

lead to significant levels (Ž 10%) of swelling. Foster, et al. [Reference 3.1-5], concluded that 

at the approximate reactor internals end-of-life dose of 100 displacements per atom,
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swelling would be less than 2% at irradiation temperatures between 5720 F and 7520 F. To 
date, field service experience in PWR plants has not shown any evidence of swelling.  

With respect to swelling, industry data are currently being evaluated as part of 
Westinghouse Owners Group and EPRI Material Reliability Project programs. At present 
there have been no indications from the different reactor vessel internals bolt removal 
programs, or from any of the other inspection and functional evaluations (e.g., refueling), 
that there are any discernible effects attributable to swelling. An industry initiative to 
consider the accumulated data, engineering evaluations of the ramifications of swelling, and 
the field observations is presently in progress.  

In summary, it is known that void swelling can occur under certain conditions. The extent to 
which it degrades intended functions cannot be quantified but, at this point, some minor 
degradation in the form of dimensional changes is assumed. The Reactor Vessel Internals 
Inspection Program includes an evaluation of dimensional changes due to void swelling. If 
determined to be significant, program inspections will be performed. Therefore, the Reactor 
Vessel Internals Inspection Program provides assurance that the aging effect of dimensional 
change due to swelling is managed and that the intended function of the reactor vessel 
internals is maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of 
extended operation.  

3.1.4.3 OPERATING EXPERIENCE 

3.1.4.3.1 INDUSTRY EXPERIENCE 

A review of industry operating history and NRC generic communications was performed to 
validate the set of aging effects that require management. The industry correspondence 
that was reviewed for reactor vessel internals operating experience includes the following: 

"* NRC Bulletin 88-09, "Thimble Tube Thinning in Westinghouse Reactors" 

"* NRC Information Notice 87-19, "Perforation and Cracking of Rod Control Cluster 
Assemblies" 

"* NRC Information Notice 87-44, "Thimble Tube Thinning in Westinghouse Reactors" 

"* NRC Information Notice 90-68, "Stress Corrosion Cracking of Reactor Coolant Pump 
Bolts (A286 IGSCC)" 

" NRC Information Notice 93-79, "Core Shroud Cracking at Beltline Region Welds in 
Boiling-Water Reactors" 

" NRC Information Notice 94-42, "Cracking in the Lower Region of the Core Shroud in 
Boiling Water Reactors" 

" NRC Information Notice 98-11, "Cracking of Reactor Vessel Internal Baffle Former 
Bolts in Foreign Plants" 

No aging effects requiring management were identified from the above documents beyond 
those already identified in Subsection 3.1.4.2.
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3.1.4.3.2 PLANT-SPECIFIC EXPERIENCE 

St. Lucie Units 1 and 2 operating experience was also reviewed to validate the identified 

aging effects requiring management. This review included a survey of St. Lucie non

conformance reports, licensee event reports, and condition reports for any documented 

instances of reactor vessel internals component aging, in addition to interviews with 

responsible engineering personnel. The St. Lucie Unit 1 reactor vessel internals thermal 

shield was removed, in 1983, as a result of flow-induced high-cycle fatigue. Damage to the 

core support barrel was repaired by the installation of patches and expandable plugs to 

maintain bypass leakage at an acceptable level and to assure continued core support barrel 

structural integrity [Reference 3.1-6]. TLAAs associated with the reactor vessel internals 

core support barrel repairs are addresses in Subsection 4.6.3. No additional aging effects 

requiring management were identified from this review beyond those identified in Subsection 

3.1.4.2.  

3.1.4.4 CONCLUSION 

The review of industry information, NRC generic communications, and St. Lucie Units 1 and 

2 operating experience identified no additional aging effects beyond those discussed in 

Subsection 3.1.4.2. Table 3.1-1 contains the results of the aging management review for 

the reactor vessel internals components and summarizes the aging effects requiring 

management.  

The aging effects requiring management are adequately managed by the following 

programs: 

St. Lucie programs consistent with the corresponding programs in the GALL Report: 

"* ASME Section Xl, Subsections IWB, IWC, and IWD Inservice Inspection 

Program 

"* Chemistry Control Program 

St. Lucie plant-specific programs: 

* Reactor Vessel Internals Inspection Program 

Based on the evaluations provided in Appendix B for the programs listed above, aging 

effects are adequately managed so that the intended functions of the reactor vessel 

internals components listed in Table 3.1-1 are maintained consistent with the St. Lucie Units 

1 and 2 CLBs for the period of extended operation.
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3.1.5 REACTOR COOLANT PUMPS 

The reactor coolant pumps are within the scope of license renewal, as discussed in 
Subsection 2.3.1.5. Reactor coolant pump components that are subject to an aging 
management review are listed in Table 3.1-1.  

The reactor coolant pumps scoping, screening, and aging management review results were 
compared to the GALL Report [Reference 3.1-1]. No component/commodity groups 
identified in the GALL Report were exempted from the plant specific aging management 
review for St. Lucie Units 1 and 2.  

For component/commodity groups that require an aging management review that are also 
included in the GALL Report, differences in materials and environments are described in 
Subsection 3.1.5.1. Aging management programs that are consistent with the GALL Report 
and those that are plant specific are identified in Subsection 3.1.5.4 and are detailed in the 
appropriate subsections of Appendix B. Reactor coolant pump component/commodity 
groups identified in Table 3.1-1 provide a GALL Report reference in brackets, where 
applicable, indicating that the St. Lucie Units 1 and 2 component/commodity group, material, 
and environment are the same. If no GALL Report reference is included, the 
component/commodity group is plant specific.  

3.1.5.1 MATERIALS AND ENVIRONMENTS 

Reactor coolant pumps are exposed to an internal environment of treated water - primary, 
and external environments of containment air and potential borated water leaks. The lower 
seal heat exchangers are exposed to internal environments of treated water- other and 
treated water - primary (see Tables 3.0-1 and 3.0-2).  

The reactor coolant pump and lower seal heat exchanger components are constructed of 
stainless steel, cast stainless steel, and low alloy steel. The reactor coolant pump and lower 
seal heat exchanger components, their intended functions, the materials, and environments 
are listed in Table 3.1-1.  

3.1.5.2 AGING EFFECTS REQUIRING MANAGEMENT 

The aging effects requiring management and the programs and activities that manage the 
aging effects for each applicable environment and material combination are provided in 
Table 3.1-1 and are summarized in the following paragraphs.  

The following internal and external aging effects require management during the period of 

extended operation: 

"* Cracking 

"* Reduction in fracture toughness 

"* Loss of material 

"* Loss of mechanical closure integrity
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"3.1.5.2.1 CRACKING 

Cracking due to flaw growth and stress corrosion is an aging effect requiring management 

for the period of extended operation. At St. Lucie, cracking due to fatigue is identified as a 

TLAA and is analytically addressed in Subsection 4.3.1.  

Growth of original manufacturing flaws over time due to service loading can cause cracking.  

Detection and evaluation of flaws is important in maintaining the structural integrity of the 

reactor coolant pump pressure boundary. ASME Section XI inservice examinations of 

components are intended to detect significant flaw growth and development. These 

examinations provide assurance that significant flaws do not exist, or a large flaw subject to 

crack growth would be detected so that it could be characterized, evaluated, and repaired, if 

necessary. Continued performance of the ASME Section XI, Subsections IWB, IWC, and 

IWD Inservice Inspection Program provides assurance that flaw growth is managed and that 

the intended function of the reactor coolant pumps is maintained consistent with the St.  

Lucie Units 1 and 2 CLBs for the period of extended operation.  

SCC is localized and caused by a combination of stress, susceptible material, and an 

aggressive environment. Specific design, fabrication, and construction measures were 

taken to minimize or eliminate susceptible material from the reactor coolant pumps. In 

addition, to reduce the susceptibility of reactor coolant pump materials to SCC, FPL 

prevents sensitized stainless steels from coming in contact with an aggressive environment 

at St. Lucie Nuclear Plant. The Chemistry Control Program provides assurance that SCC is 

managed and that the intended function of the reactor coolant pumps is maintained 

consistent with the St. Lucie Units 1 and 2 CLBs for the period of extended operation.  

3.1.5.2.2 REDUCTION IN FRACTURE TOUGHNESS 

Reduction in fracture toughness due to thermal embrittlement is an aging effect requiring 

management for the period of extended operation. Thermal embrittlement refers to gradual 

and progressive changes in the microstructure and properties of a material due to exposure 

to elevated temperatures for an extended period. The only reactor coolant pump 

components subject to reduction in fracture toughness due to thermal embrittlement are 

austenitic stainless steel castings. The reactor coolant pump casings and covers are 

fabricated from cast austenitic stainless steel.  

The cast austenitic stainless steel reactor coolant pump casings and covers do not require 

an aging management program to manage thermal embrittlement beyond the examinations 

programmatically required by ASME Section Xl as modified by Code Case N-481.  

Accordingly, the ASME Section XI, Subsections IWB, IWC, and IWD Inservice Inspection 

Program provides assurance that any reduction in fracture toughness due to thermal aging 

is managed and that the intended function of the reactor coolant pumps is maintained 

consistent with the St. Lucie Units 1 and 2 CLBs for the period of extended operation.  

3.1.5.2.3 LOSS OF MATERIAL 

Loss of material is an aging effect requiring management for the period of extended 

operation. The aging effects that can cause loss of material for the reactor coolant pump 

lower seal heat exchanger are microbiologically influenced corrosion and pitting corrosion.
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Loss of material due to microbiologically influenced corrosion and pitting corrosion has been 
identified as an aging effect for the outside diameter of the reactor coolant pump lower seal 
heat exchanger tubing. The Chemistry Control Program provides assurance that the aging 
effect of loss of material due to microbiologically influenced corrosion and pitting corrosion is 
managed and that the intended function of the reactor coolant pump lower seal heat 
exchangers is maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of 
extended operation.  

3.1.5.2.4 LOSS OF MECHANICAL CLOSURE INTEGRITY 

Loss of mechanical closure integrity can result from stress relaxation and/or aggressive 
chemical attack.  

Loss of mechanical closure integrity due to stress relaxation is a relevant aging effect that 
requires management. This aging effect can be managed by periodic inservice inspections 
and leakage testing. The ASME Section XI, Subsections IWB, IWC, and IWD Inservice 
Inspection Program provides assurance that loss of mechanical closure integrity due to 
stress relaxation is managed and that the intended function of the reactor coolant pumps is 
maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of extended 
operation.  

Loss of mechanical closure integrity due to aggressive chemical attack has been observed 
in the industry and is the most common aging effect of concern for ferritic fasteners.  
Mechanical closure bolting associated with the reactor coolant pump components is made of 
low alloy steel bolting material and is subject to aggressive chemical attack. The Boric Acid 
Wastage Surveillance Program provides assurance that the aging effect of loss of 
mechanical closure integrity due to aggressive chemical attack is managed and that the 
intended function of the reactor coolant pumps is maintained consistent with the St. Lucie 
Units 1 and 2 CLBs for the period of extended operation.  

As described in Subsection 3.1.1.1.2, loss of mechanical closure integrity due to SCC of low 
alloy bolting materials is not an aging effect requiring management at St. Lucie.  

3.1.5.3 OPERATING EXPERIENCE 

3.1.5.3.1 INDUSTRY EXPERIENCE 

A review of industry operating history and NRC generic communications was performed to 
validate the set of aging effects that require management. The industry correspondence 
that was reviewed for reactor coolant pumps operating experience includes the following: 

" NRC Bulletin 82-02, "Degradation of Threaded Fasteners in the Reactor Coolant 
Pressure Boundary of PWR Plants" 

" NRC Generic Letter 88-05, "Boric Acid Corrosion of Carbon Steel Reactor Pressure 
Boundary Components in PWR Plants" 

" NRC Generic Letter 91-17, "Generic Issue 29, Bolting Degradation or Failure in 
Nuclear Power Plants" 

"* NRC Information Notice 86-108, "Degradation of Reactor Coolant System Pressure 
Boundary Resulting From Boric Acid Corrosion"
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"* NRC Information Notice 93-61, "Excessive Reactor Coolant Leakage Following a 

Seal Failure in a Reactor Coolant Pump or Reactor Recirculation Pump" 

"• NRC Information Notice 93-84, "Determination of Westinghouse Reactor Coolant 

Pump Seal Failure" 

"* NRC Information Notice 97-31, "Failures of Reactor Coolant Pump Thermal Barriers 

and Check Valves at Foreign Plants" 

No aging effects requiring management were identified from the above documents beyond 

those already identified in Subsection 3.1.5.2.  

3.1.5.3.2 PLANT-SPECIFIC EXPERIENCE 

St. Lucie Units 1 and 2 operating experience was also reviewed to validate the identified 

aging effects requiring management. This review included a survey of St. Lucie non

conformance reports, licensee event reports, and condition reports for any documented 

instances of reactor coolant pump component aging, in addition to interviews with 

responsible engineering personnel. No aging effects requiring management were identified 

from this review beyond those identified in Subsection 3.1.5.2.  

3.1.5.4 CONCLUSION 

The review of industry information, NRC generic communications, and St. Lucie Units 1 and 

2 operating experience identified no additional aging effects beyond those discussed in 

Subsection 3.1.5.2. Table 3.1-1 contains the results of the aging management review for 

the reactor coolant pumps and summarizes the aging effects requiring management.  

The aging effects requiring management are adequately managed by the following 

programs: 

St. Lucie programs consistent with the corresponding programs in the GALL Report: 

"* ASME Section XI, Subsections IWB, IWC, and IWD Inservice Inspection 
Program 

"• Boric Acid Wastage Surveillance Program 

"* Chemistry Control Program 

St. Lucie plant-specific programs: 

* None 

Based on the evaluations provided in Appendix B for the programs listed above, aging 
effects are adequately managed so that the intended functions of the reactor coolant pump 

components listed in Table 3.1-1 are maintained consistent with the St. Lucie Units 1 and 2 

CLBs for the period of extended operation.
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3.1.6 STEAM GENERATORS 

The steam generators are within the scope of license renewal, as discussed in Subsection 
2.3.1.6. Steam generator components that are subject to an aging management review are 
listed in Table 3.1-1.  

The steam generators scoping, screening, and aging management review results were 
compared to the GALL Report [Reference 3.1-1]. The following components/commodity 
groups identified in the GALL Report do not require an aging management review for St.  
Lucie Units 1 and 2 for the reasons noted.  

"• Feedwater impingement plates and supports (IV D1.1.6) - The St. Lucie Units 1 and 
2 designs do not include these components.  

"• Tube support plates (IV D1.2.4) - The St. Lucie Units 1 and 2 designs do not include 
these components.  

"* Feedwater inlet rings and supports (IV D1.3.1) - These components do not perform 
or support any license renewal system intended functions that satisfy the scoping 
criteria of 10 CFR 54.4 and therefore are not within the scope of license renewal.  

For component/commodity groups that require an aging management review that are also 
included in the GALL Report, differences in materials and environments are described in 
Subsection 3.1.6.1. Aging management programs that are consistent with the GALL Report 
and those that are plant specific are identified in Subsection 3.1.6.4 and are detailed in the 
appropriate subsections of Appendix B. Steam generator component/commodity groups 
identified in Table 3.1-1 provide a GALL Report reference in brackets, where applicable, 
indicating that the St. Lucie Units 1 and 2 component/commodity group, material, and 
environment are the same. If no GALL Report reference is included, the 
component/commodity group is plant specific.  

3.1.6.1 MATERIALS AND ENVIRONMENTS 

The steam generators are exposed to internal environments of treated water - primary and 
treated water - secondary, and external environments of containment air and potential 
borated water leaks (see Tables 3.0-1 and 3.0-2).  

The steam generator components are constructed of stainless steel, low alloy steel, carbon 
steel, Alloy 600, Alloy 600 HTMA (high temperature mill annealed), Alloy 690, and Alloy 690 
TT (thermally treated). The steam generator components, their intended functions, the 
materials, and environments are listed in Table 3.1-1.  

3.1.6.2 AGING EFFECTS REQUIRING MANAGEMENT 

The aging effects requiring management and the programs and activities that manage the 
aging effects for each applicable environment and material combination are provided in 
Table 3.1-1 and are summarized in the following paragraphs.  

The following internal and external aging effects require management during the period of 
extended operation: 

* Cracking
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"* Loss of material 

"* Loss of mechanical closure integrity 

3.1.6.2.1 CRACKING 

Cracking due to flaw growth and stress corrosion is an aging effect requiring management 

for the period of extended operation. At St. Lucie, cracking due to fatigue is identified as a 

TLAA and is analytically addressed in Subsection 4.3.1. Based on industry experience with 

fatigue cracking of feedwater nozzles, additional discussion is provided below.  

Growth of original manufacturing flaws over time due to service loading can cause cracking.  

Detection and evaluation of flaws is important in maintaining the structural integrity of the 

steam generator pressure boundary. ASME Section XI inservice examinations of 

components are intended to detect significant flaw growth and development. These 

examinations provide assurance that significant flaws do not exist, or a large flaw subject to 

crack growth would be detected so that it could be characterized, evaluated, and repaired, if 

necessary. Continued performance of the ASME Section Xl, Subsections IWB, IWC, and 

IWD Inservice Inspection Program provides assurance that flaw growth is managed and that 

the intended function of the steam generators is maintained consistent with the St. Lucie 

Units 1 and 2 CLBs for the period of extended operation.  

SCC is localized and caused by a combination of stress, susceptible material, and an 

aggressive environment. Specific design, fabrication, and construction measures were 
taken to minimize or eliminate susceptible material from steam generator components. In 

addition, to reduce the susceptibility of steam generator materials to SCC, FPL prevents 
sensitized stainless steels from coming in contact with an aggressive environment at St.  
Lucie Nuclear Plant. The Chemistry Control Program provides assurance that SCC is 

managed and that the intended function of the steam generators is maintained consistent 

with the St. Lucie Units 1 and 2 CLBs for the period of extended operation.  

Industry operating experience has shown steam generator feedwater nozzles to be 
susceptible to cracking due to fatigue. Since this particular failure mechanism has been 
experienced, aging management of fatigue cracking of the steam generator feedwater 
nozzle is required for the period of extended operation. The ASME Section Xl, Subsections 

IWB, IWC, and IWD Inservice Inspection Program provides assurance that cracking due to 

fatigue is managed and that the intended function of the steam generator feedwater nozzles 
is maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of extended 
operation.  

Industry experience has shown that Alloy 600 steam generator tubing is susceptible to 

PWSCC and secondary side intergranular attack (IGA) and intergranular stress corrosion 
cracking (IGSCC). The aging effects of IGA/IGSCC and PWSCC can be managed by the 

continuation of the current steam generator tube inservice inspection program. The 
Chemistry Control Program and steam generator tube inspections performed in accordance 
with the ASME Section Xl, Subsections IWB, IWC, and IWD Inservice Inspection Program 

and the Steam Generator Integrity Program provide assurance that IGA/IGSCC and 
PWSCC are managed and that the intended function of the steam generators is maintained 

consistent with the St. Lucie Units 1 and 2 CLBs for the period of extended operation.
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Industry experience has also shown steam generator tube plugs to be susceptible to 
PWSCC. The root cause of the PWSCC has been attributed to tube plugs fabricated from 
improperly heat-treated Alloy 600 material. At St. Lucie, only two cases of leaking tube 
plugs were recorded, both in the original Unit 1 steam generators, in 1996. However, since 
the industry has experienced PWSCC of steam generator tube plugs, PWSCC has been 
determined to be an aging effect requiring management. The Steam Generator Integrity 
Program and the Chemistry Control Program provide assurance that PWSCC is managed 
and that the intended function of the steam generator tube plugs is maintained consistent 
with the St. Lucie Units 1 and 2 CLBs for the period of extended operation.  

Steam generator primary instrument nozzles, fabricated from Alloy 600, have not exhibited 
aging effects due to PWSCC. This can be attributed to their exposure to lower temperatures 
during normal power operation when compared to the pressurizer and RCS hot-leg 
instrument nozzles, and reactor vessel upper head control element drive mechanism 
housing tubes. It appears that PWSCC of the Alloy 600 instrument nozzles is not likely to 
be significant during the period of extended operation. However, since Alloy 600 in general 
has susceptibility to PWSCC, primary instrument nozzle PWSCC has been determined to be 
an aging effect requiring management. The Alloy 600 Inspection Program, in conjunction 
with the ASME Section Xl, Subsections IWB, IWC, and IWD Inservice Inspection Program 
and the Chemistry Control Program, provides assurance that PWSCC is managed and that 
the intended function of the primary instrument nozzles is maintained consistent with the St.  
Lucie Units 1 and 2 CLBs for the period of extended operation.  

3.1.6.2.2 LOSS OF MATERIAL 

Loss of material is an aging effect requiring management for the period of extended 
operation. The aging mechanisms that can cause loss of material for the steam generators 
are general corrosion, crevice corrosion, pitting corrosion, flow accelerated corrosion, 
mechanical wear, and aggressive chemical attack.  

General corrosion, pitting corrosion, and crevice corrosion have been identified as aging 
mechanisms for internal surfaces of carbon steel and low alloy steel components on the 
steam generator secondary side. General corrosion, pitting corrosion, and crevice corrosion 
of the secondary-side steam generator internal surfaces are mitigated by maintaining 
adequate secondary-side chemistry controls. The Chemistry Control Program provides 
assurance that general corrosion, pitting corrosion, and crevice corrosion are managed and 
that the intended function of the steam generators is maintained consistent with the St.  
Lucie Units 1 and 2 CLBs for the period of extended operation.  

Pitting of the secondary side of the steam generator tubing has occurred at a number of 
older plants. The location of the pitting is generally in the sludge pile region on the 
secondary face of the tubesheet. Pitting is not expected to be a significant aging 
mechanism for the St. Lucie Units 1 and 2 steam generators due to the low amount of 
copper and chlorides in the secondary system, careful control of the oxidizing in the 
secondary water, and routine removal of tubesheet sludge via lancing. The Chemistry 
Control Program and Steam Generator Integrity Program provide assurance that pitting 
corrosion is managed and that the intended function of the steam generators is maintained 
consistent with the St. Lucie Units 1 and 2 CLBs for the period of extended operation.
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Flow accelerated corrosion has been identified as a potential aging mechanism for 

feedwater, steam outlet, and blowdown nozzles and safe ends; and carbon steel tube 

support lattice bars (Unit 2 only). Although neither the industry nor the St. Lucie plant

specific operating experience includes any reports of degradation of steam generator 

feedwater, steam outlet, or blowdown nozzles and safe ends, they are exposed to 

conditions conducive to flow accelerated corrosion. The Flow Accelerated Corrosion 

Program provides assurance that flow accelerated corrosion of the internal surfaces of the 

steam generator feedwater, steam outlet, and blowdown nozzles and safe ends is managed 

and that the intended function of the steam generators is maintained consistent with the St.  

Lucie Units 1 and 2 CLBs for the period of extended operation. The Steam Generator 

Integrity Program provides assurance that flow accelerated corrosion of the Unit 2 carbon 

steel tube support lattice bars is managed and that the intended function of the steam 

generators is maintained consistent with the St. Lucie Units 1 and 2 CLBs for the period of 

extended operation.  

Industry and St. Lucie plant experience have shown steam generator tube wear at contacts 

with tube support straps. Therefore, wear of the steam generator U-tubes is an aging 

mechanism that requires management. Eddy current examinations, performed in 

accordance with the ASME Section Xl, Subsections IWB, IWC, and IWD Inservice 

Inspection Program and the Steam Generator Integrity Program provide assurance that tube 

wear is managed and that the intended function of the steam generators is maintained 

consistent with the St. Lucie Units 1 and 2 CLBs for the period of extended operation.  

Loss of material due to aggressive chemical attack has been identified as an aging effect 

requiring management for external surfaces of carbon steel components exposed to borated 

water leaks. The Boric Acid Wastage Surveillance Program provides assurance that the 

aging effect of loss of material due to aggressive chemical attack is managed and that the 

intended function of the steam generators is maintained consistent with the St. Lucie Units 1 

and 2 CLBs for the period of extended operation.  

3.1.6.2.3 LOSS OF MECHANICAL CLOSURE INTEGRITY 

Loss of mechanical closure integrity can result from stress relaxation and/or aggressive 

chemical attack.  

Loss of mechanical closure integrity due to stress relaxation is a relevant aging effect that 

requires management. This aging effect can be managed by following the current periodic 

inservice inspection and leakage testing program. The ASME Section XI, Subsections IWB, 

IWC, and IWD Inservice Inspection Program provides assurance that loss of mechanical 

closure integrity due to stress relaxation is managed and that the intended function of the 

steam generators is maintained consistent with the St. Lucie Units 1 and 2 CLBs for the 

period of extended operation.  

Loss of mechanical closure integrity due to aggressive chemical attack has been observed 

in the industry and is the most common aging effect of concern for ferritic fasteners. Low 

alloy steel mechanical closure bolting associated with the steam generators and exposed to 

potential borated water leaks is subject to aggressive chemical attack. The Boric Acid 

Wastage Surveillance Program provides assurance that the aging effect of loss of 

mechanical closure integrity due to aggressive chemical attack is managed and that the
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intended function of the steam generators is maintained consistent with the St. Lucie Units 1 
and 2 CLBs for the period of extended operation.  

As described in Subsection 3.1.1.1.2, loss of mechanical closure integrity due to SCC of low 
alloy bolting materials is not an aging effect requiring management at St. Lucie Units 1 and 
2.  

3.1.6.3 OPERATING EXPERIENCE 

3.1.6.3.1 INDUSTRY EXPERIENCE 

A review of industry operating history and NRC generic communications was performed to 
validate the set of aging effects that require management. The industry correspondence 
that was reviewed for steam generator operating experience includes the following: 

"* NRC Bulletin 79-13, "Cracking in Feedwater System Piping" 

"* NRC Bulletin 82-02, "Degradation of Threaded Fasteners in the Reactor Coolant 
Pressure Boundary of PWR Plants" 

"* NRC Bulletin 88-02, "Rapidly Propagating Cracks in Steam Generator Tubes" 

"* NRC Bulletin 89-01, "Failure of Westinghouse Steam Generator Tube Mechanical 
Plugs" 

"* NRC Generic Letter 82-32, "Potential Steam Generator Related Generic 
Requirements" 

"* NRC Generic Letter 85-02, "Staff Recommended Actions Stemming from NRC 
Integrated Program for the Resolution of Unresolved Safety Issues Regarding Steam 
Generator Tube Integrity" 

"* NRC Generic Letter 88-05, "Boric Acid Corrosion of Carbon Steel Reactor Pressure 
Boundary Components in PWR Plants" 

"* NRC Generic Letter 91-17, "Generic Issue 29, Bolting Degradation or Failure in 
Nuclear Power Plants" 

"• NRC Generic Letter 95-03, "Circumferential Cracking of Steam Generator Tubes" 

"* NRC Generic Letter 95-05, "Voltage-Based Repair Criteria for Westinghouse Steam 
Generator Tubes Affected by Outside Diameter Stress Corrosion Cracking" 

"* NRC Generic Letter 97-05, "Steam Generator Tube Inspection Techniques" 

"* NRC Generic Letter 97-06, "Degradation of Steam Generator Internals" 

"* NRC Information Notice 79-27, "Steam Generator Tube Ruptures at Two Plants" 

"* NRC Information Notice 82-06, "Failure of Steam Generator Primary Side Manway 
Closure Studs" 

" NRC Information Notice 82-14, "TMI-1 Steam Generator/Reactor Coolant System 
Chemistry/Corrosion Problem" 

" NRC Information Notice 82-37, "Cracking in the Upper Shell to Transition Cone Girth 
Weld of a Steam Generator at an Operating Pressurized Water Reactor"
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.• " NRC Information Notice 83-24, "Loose Parts in the Secondary Side of Steam 

Generators at Pressurized Water Reactors" 

"* NRC Information Notice 84-18, "Stress Corrosion Cracking in Pressurized Water 

Reactor Systems" 

"* NRC Information Notice 84-49, "Intergranular Stress Corrosion Cracking Leading to 

Steam Generator Tube Failure" 

"* NRC Information Notice 85-37, "Chemical Cleaning of Steam Generators at Millstone 

2" 

"* NRC Information Notice 85-65, "Crack Growth in Steam Generator Girth Welds" 

"* NRC Information Notice 88-06, "Foreign Objects in Steam Generators" 

"* NRC Information Notice 88-31, "Steam Generator Tube Rupture Analysis Deficiency" 

"* NRC Information Notice 88-99, "Detection and Monitoring of Sudden and/or Rapidly 

Increasing Primary-to-Secondary Leakage" 

" NRC Information Notice 89-33, "Potential Failure of Westinghouse Steam Generator 

Tube Mechanical Plugs" 

" NRC Information Notice 89-65, "Potential for Stress Corrosion Cracking in Steam 

Generator Tube Plugs Supplied by Babcock and Wilcox" 

"* NRC Information Notice 90-04, "Cracking of the Upper Shell-to-Transition Cone 

Welds in Steam Generators" 

"* NRC Information Notice 90-49, "Stress Corrosion Cracking in PWR Steam Generator 

Tubes" 

"* NRC Information Notice 91-43, "Recent Incidents Involving Rapid Increases in 

Primary-to-Secondary Leak Rate" 

" NRC Information Notice 91-67, "Problems With the Reliable Detection of 
Intergranular Attack (IGA) of Steam Generator Tubing" 

"* NRC Information Notice 92-80, "Operation With Steam Generator Tubes Seriously 
Degraded" 

"* NRC Information Notice 93-20, "Thermal Fatigue Cracking of Feedwater Piping to 
Steam Generators" 

"* NRC Information Notice 93-52, Draft NUREG-1477, "Voltage-Based Interim Plugging 

Criteria for Steam Generator Tubes" 

" NRC Information Notice 93-56, "Weaknesses in Emergency Operating Procedures 

Found as a Result of Steam Generator Tube Rupture" 

" NRC Information Notice 94-05, "Potential Failure of Steam Generator Tubes Sleeved 
with Kinetically Welded Sleeves" 

" NRC Information Notice 94-43, "Determination of Primary-to-Secondary Steam 

Generator Leak Rate" 

" NRC Information Notice 94-62, "Operational Experience on Steam Generator Tube 

Leaks and Tube Ruptures" 
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"* NRC Information Notice 94-88, "Inservice Inspection Deficiencies Result in Severely 
Degraded Steam Generator Tubes" 

"* NRC Information Notice 95-40, "Supplemental Information to Generic Letter 95-03, 
Circumferential Cracking of Steam Generator Tubes" 

"* NRC Information Notice 96-09, "Damage in Foreign Steam Generator Internals" 

"* NRC Information Notice 96-09, Supplement 1, "Damage in Foreign Steam Generator 
Internals" 

"* NRC Information Notice 96-38, "Results of Steam Generator Tube Examinations" 

"* NRC Information Notice 97-26, "Degradation in Small-Radius U-Bend Regions of 
Steam Generator Tubes" 

" NRC Information Notice 97-49, "B&W; Once-Through Steam Generator Tube 
Inspection Findings" 

" NRC Information Notice 97-88, "Experience During Recent Steam Generator 
Inspections" 

"* NRC Information Notice 98-27, "Steam Generator Tube End Cracking" 

"* NRC Information Notice 2000-09, "Steam Generator Tube Failure at Indian Point 
Unit 2" 

"• NRC Information Notice 2001-16, "Recent Foreign and Domestic Experience with 
Degradation of Steam Generator Tubes and Internals" 

No aging effects requiring management were identified from the above documents beyond 
those already identified in Subsection 3.1.6.2.  

3.1.6.3.2 PLANT-SPECIFIC EXPERIENCE 

St. Lucie Units 1 and 2 operating experience was also reviewed to validate the identified 
aging effects requiring management. This review included a survey of St. Lucie non
conformance reports, licensee event reports, and condition reports for any documented 
instances of steam generator component aging, in addition to interviews with responsible 
engineering personnel. The St. Lucie Unit 1 steam generators were replaced in 1997. This 
replacement was due to significant degradation of the original mill annealed Alloy 600 
tubing. No additional aging effects requiring management were identified from this review 
beyond those identified in Subsection 3.1.6.2.  

3.1.6.4 CONCLUSION 

The review of industry information, NRC generic communications, and St. Lucie Units 1 and 
2 operating experience identified no additional aging effects beyond those discussed in 
Subsection 3.1.6.2. Table 3.1-1 contains the results of the aging management review for 
the steam generators and summarizes the aging effects requiring management.  

The aging effects requiring management are adequately managed by the following 
programs:
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St. Lucie programs consistent with the corresponding programs in the GALL Report: 

"* ASME Section XI, Subsections IWB, IWC, and IWD Inservice Inspection 

Program 

"* Boric Acid Wastage Surveillance Program 

"• Chemistry Control Program 

"* Flow Accelerated Corrosion Program 

"* Steam Generator Integrity Program 

St. Lucie plant-specific programs: 

* Alloy 600 Inspection Program 

Based on the evaluations provided in Appendix B for the programs listed above, aging 

effects are adequately managed so that the intended functions of the steam generator 

components listed in Table 3.1-1 are maintained consistent with the St. Lucie Units 1 and 2 

CLBs for the period of extended operation.
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TABLE 3.1-1 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Coolant Piping - Class 1 Components 

Internal Environment 

Valves Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
[IV C2.4.1 and C2.4.2] boundary (cast) primary ASME Section X1, Subsections IWB, IWC, 

and IWD Inservice Inspection Program 
Reduction in ASME Section XI, Subsections IWB, IWC, 
fracture toughness and IWD Inservice Inspection Program 

Piping/fittings Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
[IV C2.1.3] boundary (cast) primary ASME Section XI, Subsections IWB, IWC, 

Safe ends and IWD Inservice Inspection Program 
[IV C2.2.7] Reduction in Thermal Aging Embrittlement of CASS 

fracture toughness Program 

Valves Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
[IV C2.4.1 and C2.4.2] boundary primary ASME Section XI, Subsections IWB, IWC, 

Piping/fittings > 4 inches and IWD Inservice Inspection Program 
[IV C2.1.4, C2.2.1, and 
C2.2.3] 

Piping/fittings < 4 inches Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
[IV C2.1.4, C2.1.5, boundary primary ASME Section XI, Subsections IWB, IWC, 
C2.2.1, C2.2.3 - C2.2.6, and IWD Inservice Inspection Program 
and C2.2.8] Small Bore Class 1 Piping Inspection 

Safe ends < 4 inches 

[IV C2.2.7] 

Piping/fittings Pressure Carbon steel Treated water - Cracking Chemistry Control Program 
[IV C2.1.1 and C2.1.2] boundary with stainless primary ASME Section XI, Subsections IWB, IWC, 

Nozzles steel cladding and IWD Inservice Inspection Program
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Componentl Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Coolant Piping - Class 1 Components (continued) 

Internal Environment (continued) 

Instrument nozzles Pressure Alloy 600/690 Treated water - Cracking Chemistry Control Program 

Thermowells boundary primary Alloy 600 Inspection Program 

Fittings ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Thermowells Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
boundary primary ASME Section XI, Subsections IWB, IWC, 

and IWD Inservice Inspection Program 

Restriction orifices Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
boundary primary ASME Section XI, Subsections IWB, IWC, 

Throttling and IWD Inservice Inspection Program 

Welds Pressure ENiCrFe-3 1  Treated water - Cracking Chemistry Control Program 
boundary primary Alloy 600 Inspection Program 

ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

NOTES: 1 Used for joining dissimilar metals.
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Coolant Piping - Class 1 Components (continued) 

External Environment 

Valves Pressure Stainless steel Containment air None None required 

Piping/fittings boundary 

Safe ends 
Thermowells 

Valves Pressure Stainless steel Containment air None None required 

Piping/fittings boundary (cast) 

Safe ends 

Piping/fittings Pressure Carbon steel Containment air None None required 
[IV C2.1.1 and C2.1.2] boundary Borated water Loss of material Boric Acid Wastage Surveillance Program 

Nozzles leaks 

Restriction orifices Pressure Stainless steel Containment air None None required 
boundary 

Throttling 

Instrument nozzles Pressure Alloy 600/690 Containment air None None required 

Thermowells boundary 

Fittings 

Welds Pressure ENiCrFe-3 1  Containment air None None required 
boundary 

Bolting Pressure Low alloy steel Containment air Loss of mechanical ASME Section XI, Subsections IWB, IWC, 
[IV C2.4.3] boundary closure integrity and IWD Inservice Inspection Program 

Borated water Loss of mechanical Boric Acid Wastage Surveillance Program 
leaks closure integrity 

NOTES: 1 Used for joining dissimilar metals.
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Componentl Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Coolant Piping - Non-Class 1 Components 

Internal Environment 

Valves Pressure Stainless steel Treated water - Cracking Chemistry Control Program 

[IV C2.4.1 and C2.4.2] boundary primary 

Piping/fittings 
[IV C2.2.5, C2.2.6, and 
C2.2.8] 

Tubing/fittings 
Thermowells 

Valves Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
[IV C2.4.1 and C2.4.2] boundary (cast) primary Reduction in fracture ASME Section XI, Subsections IWB, IWC, 

toughness and IWD Inservice Inspection Program 

Orifices Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
boundary primary 

ThrottlingIIIII

3.0 AGING MANAGEMENT REVIEW 
Page 3.1-44

3.0 AGING MANAGEMENT REVIEW Page 3.1-44



"LICENSE RENEWAuAPPLICATION 
LICENSE RENEWAL - TECHNICAL INFORMATION 

ST. LUCIE UNITS 1 & 2 

TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Coolant Piping - Non-Class 1 Components (continued) 

External Environment 

Valves Pressure Stainless steel Containment air None None required 

Piping/fittings boundary 

Tubing/fittings 
Thermowells 

Valves Pressure Stainless steel Containment air None None required 
boundary (cast) 

Orifices Pressure Stainless steel Containment air None None required 
boundary 
Throttling 

Bolting Pressure Stainless steel Containment air None None required 
[IV C2.4.3] boundary 

Bolting Pressure Carbon steel Containment air None None required 
[IV C2.4.3] boundary Borated water Loss of mechanical Boric Acid Wastage Surveillance Program 

leaks closure integrity
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Pressurizers 

Internal Environment 

Shells Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 
[IV C2.5.1] boundary with stainless primary ASME Section XI, Subsections IWB, IWC, 

Upper heads steel cladding and IWD Inservice Inspection Program 
[IV C2.5.1] 

Lower heads Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 
[IV C2.5.1] boundary with Alloy primary ASME Section XI, Subsections IWB, IWC, 

82/182 cladding and IWD Inservice Inspection Program 

Spray nozzles Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 
[IV C2.5.2] boundary with stainless primary ASME Section X1, Subsections IWB, IWC, 

Surge nozzles steel cladding and IWD Inservice Inspection Program 
[IV C2.5.3] 

Relief valve nozzles 

Safety valve nozzles 

Instrument nozzles Pressure Alloy 600/690 Treated water - Cracking Chemistry Control Program 
[IV C2.5.6] boundary Nickel plated primary Alloy 600 Inspection Program 

Heater sleeves Alloy 600 ASME Section XI, Subsections IWB, IWC, 
[IV C2.5.10] (Unit 1 heater and IWD Inservice Inspection Program 

sleeves) 

Surge nozzle safe ends Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
boundary (cast) primary ASME Section XI, Subsections IWB, IWC, 

and IWD Inservice Inspection Program 

Reduction in Thermal Aging Embrittlement of CASS 
fracture toughness Program
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Pressurizers (continued) 

Internal Environment (continued) 

Spray nozzle safe ends Pressure Stainless steel Treated water - Cracking Chemistry Control Program 

[IV C2.5.7] boundary primary ASME Section XI, Subsections IWB, IWC, 

Relief nozzle safe ends and IWD Inservice Inspection Program 
[IV C2.5.7] 
Instrument nozzle safe 
ends 
[IV C2.5.7] 

Safety valve flanges 

Manway covers Pressure Carbon steel Treated water - Cracking Chemistry Control Program 
[IV C2.5.8] boundary with stainless primary 

steel insert 

Heater sheaths Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
[IV C2.5.10] boundary primary ASME Section XI, Subsections IWB, IWC, 

Thermowells and IWD Inservice Inspection Program
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Pressurizers (continued) 

External Environment 

Shells Pressure Low alloy Containment air None None required 

[IV C2.5.1] boundary steel Borated water leaks Loss of material Boric Acid Wastage Surveillance Program 

Lower and upper heads 
[IV C2.5.1] 

Spray nozzles 

Surge nozzles 
Relief and safety valve 
nozzles 

Manway covers Pressure Carbon steel Containment air None None required 
[IV C2.5.8] boundary Borated water leaks Loss of material Boric Acid Wastage Surveillance Program 

Instrument nozzles Pressure Alloy 600/690 Containment air None None required 

Heater sleeves boundary 

Surge nozzle safe ends Pressure Stainless steel Containment air None None required 
boundary (cast) 

Support skirt integral Structural Carbon steel Containment air Cracking ASME Section XI, Subsections IWB, IWC, 
attachments support and IWD Inservice Inspection Program 
[IV C2.5.12] Borated water leaks Loss of material Boric Acid Wastage Surveillance Program 

Support skirt and flange Structural Carbon steel Containment air None None required 
support Borated water leaks Loss of material Boric Acid Wastage Surveillance Program
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Pressurizers (continued) 

External Environment (continued) 

Spray nozzle safe ends Pressure Stainless steel Containment air None None required 

Relief nozzle safe ends boundary 

Instrument nozzle safe 
ends 

Safety valve flanges 

Heater sheaths 

Thermowells 

Manway cover bolting Pressure Low alloy Containment air Loss of mechanical ASME Section XI, Subsections !WB, IWC, 
[IV C2.5.91 boundary steel closure integrity and IWD Inservice Inspection Program 

Borated water leaks Loss of mechanical Boric Acid Wastage Surveillance Program 
closure integrity
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component! Aging Effects 

Commodity Group Intended Requiring 

[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Vessels 

Internal Environment 

Closure head domes Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 

[IV A2.1.1] boundary with stainless primary ASME Section XI, Subsections IWB, IWC, 
steel cladding and IWD Inservice Inspection Program 

Closure head flanges Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 

boundary with stainless primary ASME Section XI, Subsections IWB, IWC, 
steel cladding and IWD Inservice Inspection Program 

Control element drive Pressure Alloy 600 Treated water - Cracking Chemistry Control Program 

mechanism nozzle boundary primary Alloy 600 Inspection Program 

tubes (includes flanges ASME Section XI, Subsections IWB, IWC, 

for Unit 2) and IWD Inservice Inspection Program 
[IV A2.2.1]_______ 

Unit 1 control element Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
drive mechanism nozzle boundary primary ASME Section XI, Subsections IWB, IWC, 
flanges and IWD Inservice Inspection Program 
[IV A2.2.1] 

Control element drive Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
mechanism motor boundary primary ASME Section X1, Subsections IWB, IWC, 
housings/upper and IWD Inservice Inspection Program 
pressure housings 
[IV A2.2.2] 

Unit 2 control element Pressure Alloy 600 Treated water - Cracking Chemistry Control Program 
drive mechanism motor boundary primary Alloy 600 Inspection Program 
housing lower end 
fittings ASME Section Xl, Subsections IWB, IWC, 

and IWD Inservice Inspection Program
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Vessels (continued) 

Internal Environment (continued) 

Primary inlet nozzles Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 
[IV A2.3.1] boundary with stainless primary ASME Section XI, Subsections IWB, IWC, 

Primary outlet nozzles steel cladding and IWD Inservice Inspection Program 

[IV A2.3.2] 

Primary inlet nozzle Pressure Carbon steel Treated water - Cracking Chemistry Control Program 
safe ends boundary with stainless primary ASME Section Xl, Subsections IWB, IWC, 

Primary outlet nozzle steel cladding and IWD Inservice Inspection Program 
safe ends 

Upper shells Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 
boundary with stainless primary ASME Section Xl, Subsections IWB, IWC, 

steel cladding and IWD Inservice Inspection Program 

Intermediate and lower Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 
shells boundary with stainless primary ASME Section XI, Subsections IWB, IWC, 
[IV A2.5.2] steel cladding and IWD Inservice Inspection Program 

Reduction in fracture Reactor Vessel Integrity Program 
toughness 

Vessel flanges Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 
[IV A2.5.3] boundary with stainless primary ASME Section XI, Subsections IWB, IWC, 

Support reactor steel cladding and IWD Inservice Inspection Program 
vessel internals 

Bottom heads Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 
[IV A2.5.4] boundary with stainless primary ASME Section XI, Subsections IWB, IWC, 

steel cladding and IWD Inservice Inspection Program
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Vessels (continued) 

Internal Environment (continued) 

Core stabilizing lugs Support reactor Alloy 600 Treated water - Cracking Chemistry Control Program 
[IV A2.6] vessel internals primary ASME Section XI, Subsections IWB, IWC, 

and IWD Inservice Inspection Program 

Loss of material ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Core stop lugs Support reactor Alloy 600 Treated water - Cracking Chemistry Control Program 
vessel internals primary ASME Section XI, Subsections IWB, IWC, 

and IWD Inservice Inspection Program 

Vent pipes Pressure Alloy 600 Treated water - Cracking Chemistry Control Program 
[IV A2.7.2] boundary Stainless steel primary Alloy 600 Inspection Program 

ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Incore instrumentation Pressure Alloy 600 Treated water - Cracking Chemistry Control Program 
nozzle tubes boundary primary Alloy 600 Inspection Program 
[IV A2.7.3] ASME Section XI, Subsections IWB, IWC, 

and IWD Inservice Inspection Program 

Incore instrumentation Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
nozzle flange adaptors/ boundary primary 
upper flanges/seal 
carrier assemblies 

Flow baffles Flow distribution Alloy 600 Treated water - Cracking Chemistry Control Program 
primary ASME Section XI, Subsections IWB, IWC, 

and IWD Inservice Inspection Program
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Vessels (continued) 

External Environment 

Closure head domes Pressure Low alloy steel Containment air None None required 
[IV A2.1.1] boundary Borated water Loss of material Boric Acid Wastage Surveillance Program 

leaks 

Closure head flanges Pressure Low alloy steel Containment air None None required 
[IV A2.1.21 boundary Borated water Loss of material Boric Acid Wastage Surveillance Program 

leaks 

Closure studs, nuts, and Pressure Low alloy steel Containment air Loss of material ASME Section XI, Subsections IWB, IWC, 
washers boundary and IWD Inservice Inspection Program 
[IV A2.1.3] Borated water Loss of mechanical Boric Acid Wastage Surveillance Program 

leaks closure integrity 

Cracking ASME Section Xl, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Control element drive Pressure Alloy 600 Containment air None None required 
mechanism nozzle boundary 
tubes (includes flanges 
for Unit 2) 

Unit 1 control element Pressure Stainless steel Containment air None None required 
drive mechanism nozzle boundary 
flanges
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Componentl Aging Effects 

Commodity Group Intended Requiring 

[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Vessels (continued) 

External Environment (continued) 

Control element drive Pressure Stainless steel Containment air None None required 

mechanism motor boundary 
housings/upper 
pressure housings 

Unit 2 control element Pressure Alloy 600 Containment air None None required 

drive mechanism motor boundary 
housing lower end 
fittings 

Primary inlet nozzles Pressure Low alloy steel Containment air None None required 

Primary outlet nozzles boundary Borated water Loss of material Boric Acid Wastage Surveillance Program 
leaks 

Primary inlet nozzle Pressure Carbon steel Containment air None None required 

safe ends boundary Borated water Loss of material Boric Acid Wastage Surveillance Program 

Primary outlet nozzle leaks 
safe ends 

Nozzle support pads Reactor vessel Low alloy steel Containment air None None required 
support Borated water Loss of material Boric Acid Wastage Surveillance Program 

leaks 

Upper shells Pressure Low alloy steel Containment air None None required 
boundary Borated water Loss of material Boric Acid Wastage Surveillance Program 

leaks
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 

Commodity Group Intended Requiring 

[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Vessels (continued) 

External Environment (continued) 

Intermediate and lower Pressure Low alloy steel Containment air None None required 

shells boundary Borated water Loss of material Boric Acid Wastage Surveillance Program 
leaks 

Vessel flanges Pressure Low alloy steel Containment air Loss of material ASME Section XI, Subsections IWB, IWC, 

[IV A2.5.31 boundary and IWD Inservice Inspection Program 

Borated water Loss of material Boric Acid Wastage Surveillance Program 
leaks 

Bottom heads Pressure Low alloy steel Containment air None None required 
boundary Borated water Loss of material Boric Acid Wastage Surveillance Program 

leaks 

Vent pipes Pressure Alloy 600 Containment air None None required 
boundary Stainless steel 

Incore instrumentation Pressure Alloy 600 Containment air None None required 
nozzle tubes boundary 

Incore instrumentation Pressure Stainless steel Containment air None None required 
nozzle flange adapters/ boundary 
upper flanges/seal 
carrier assemblies 

Refueling seal rings Pressure Low alloy steel Containment air None None required 
boundary Borated water Loss of material Boric Acid Wastage Surveillance Program 

Structural leaks 
support to 
refueling cavity
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management 1  Program/Activity 

Reactor Vessel Internals 

Upper guide structure Core support Stainless steel Treated water - Cracking Chemistry Control Program 
support plate Flow distribution primary Reactor Vessel Internals Inspection 
[IV B3.1.1] Guide/support Program 

instrumentation ASME Section XI, Subsections IWB, IWC, 
and control and IWD Inservice Inspection Program 
element 
assemblies 

Fuel alignment plate Core support Stainless steel Treated water - Cracking Chemistry Control Program 
[IV B3.1.2] Flow distribution primary Reactor Vessel Internals Inspection 

Guide/support Program 
instrumentation ASME Section XI, Subsections IWB, IWC, 
and control and IWD Inservice Inspection Program 
element Loss of material ASME Section XI, Subsections IWB, IWC, 
assemblies (Unit 2 only) and IWD Inservice Inspection Program 

Fuel alignment plate Core support Stainless steel Treated water - Cracking Chemistry Control Program 
guide lugs primary Reactor Vessel Internals Inspection 
[IV B3.1.3] Program 

ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Loss of material ASME Section XI, Subsections IWB, IWC, 
(Unit 1 only) and IWD Inservice Inspection Program 

NOTES: 1. Void swelling, as appropriate, will be managed by the Reactor Vessel Internals Inspection Program (see Subsection 3.1.4.2.6).
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Componentl Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Vessel Internals (continued) 

Fuel alignment plate Core support Stainless steel Treated water - Cracking Chemistry Control Program 
guide lug inserts primary Reactor Vessel Internals Inspection 
[IV B3.1.3] Program 

ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Loss of material ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Holddown ring Core support Stainless steel Treated water - Cracking Chemistry Control Program 
[IV B3.1.4] primary Reactor Vessel Internals Inspection 

Program 
ASME Section X1, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Loss of preload ASME Section XI, Subsections IWB, IWC, 

Loss of material and IWD Inservice Inspection Program 

Control element Guide/support Stainless steel Treated water - Cracking Chemistry Control Program 
assembly extension instrumentation primary Reactor Vessel Internals Inspection 
shaft guides and control Program 
[IV B3.2.3] element 

assemblies ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Loss of material ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Vessel Internals (continued) 

Flow bypass inserts Flow distribution Stainless steel Treated water - Cracking Chemistry Control Program 

(Unit 2 only) (cast) primary Reactor Vessel Internals Inspection 
Program 
ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Reduction in Reactor Vessel Internals Inspection 
fracture toughness Program 

ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Control element Guide/support Stainless steel Treated water - Cracking Chemistry Control Program 
assembly instrument instrumentation primary Reactor Vessel Internals Inspection 
tubes and control Program 
Dual tube control element 
element assembly assemblies ASME Section XI, Subsections IWB, IWC, 
elemeds(Unitassembly aseand IWD Inservice Inspection Program 
shrouds (Unit 1 only) 

[IV B3.2.1] 

Control element 
assembly shroud base 

Incore instrumentation 
support plate 
Incore instrumentation 
guide tubes
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 

Commodity Group Intended Requiring 

[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Vessel Internals (continued) 

Single tube control Guide/support Stainless steel Treated water - Cracking Chemistry Control Program 

element assembly instrumentation (cast) primary Reactor Vessel Internals Inspection 

shrouds and control Program 
[IV B3.2.1] element 

assemblies ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Reduction in Reactor Vessel Internals Inspection 
fracture toughness Program 

ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Core support barrel Core support Stainless steel Treated water - Cracking Chemistry Control Program 
[IV B3.3.1] Flow distribution primary Reactor Vessel Internals Inspection 

Shield vessel Program 
ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Reduction in Reactor Vessel Internals Inspection 
fracture toughness Program 

ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 

Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Vessel Internals (continued) 

Core support barrel Core support Stainless steel Treated water - Cracking Chemistry Control Program 

patches (Unit 1 only) Flow distribution primary Reactor Vessel Internals Inspection 

Core support barrel Program 

expandable plugs 1  ASME Section XI, Subsections IWB, IWC, 
(Unit 1 only) and IWD Inservice Inspection Program 

Core shroud Reduction in Reactor Vessel Internals Inspection 
assemblies fracture toughness Program 
[IV B3.4.1] ASME Section XI, Subsections IWB, IWC, 

Core support plate and IWD Inservice Inspection Program 
[IV B3.5.1] 
Cylinder and bottom 
plate 

Core support barrel Core support Stainless steel Treated water - Cracking Chemistry Control Program 
upper flange primary Reactor Vessel Internals Inspection 
[IV B3.3.2] Program 

Core support barrel ASME Section XI, Subsections IWB, IWC, 
alignment keys and IWD Inservice Inspection Program 
[IV B3.3.3] Reduction in Reactor Vessel Internals Inspection 

Fuel alignment pins fracture toughness Program 
[IV B3.5.2] ASME Section XI, Subsections IWB, IWC, 

Snubber spacer block and IWD Inservice Inspection Program 

[IV B3.5.6] Loss of material ASME Section XI, Subsections IWB, IWC, 

and IWD Inservice Inspection Program 

NOTES: 1 Loss of preload due to stress relaxation of the Unit 1 core support barrel expandable plugs was identified as a 

TLAA (Subsection 4.6.3). Option ii of 10 CFR 54.21(c)(1) was selected to address this aging effect.
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 

Commodity Group Intended Requiring 

[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Vessel Internals (continued) 

Lower support structure Core support Stainless steel Treated water - Cracking Chemistry Control Program 

beam assemblies primary Reactor Vessel Internals Inspection 
[IV B3.5.3] Program 

Unit 2 core support ASME Section XI, Subsections IWB, IWC, 
columns and IWD Inservice Inspection Program 
[IV B3.5.4] Reduction in Reactor Vessel Internals Inspection 

fracture toughness Program 
ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Unit 1 core support Core support Stainless steel Treated water - Cracking Chemistry Control Program 
columns (cast) primary Reactor Vessel Internals Inspection 
[IV B3.5.4] Program 

ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Reduction in Reactor Vessel Internals Inspection 
fracture toughness Program 

ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Control element Guide/support Stainless steel Treated water - Loss of mechanical Chemistry Control Program 
assembly shroud bolts instrumentation primary closure integrity Reactor Vessel Internals Inspection 
[IV B3.2.2] and control Program 

element 
assemblies ASME Section XI, Subsections IWB, IWC, 

and IWD Inservice Inspection Program
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Vessel Internals (continued) 

Fuel alignment plate Core support Stainless steel Treated water - Loss of mechanical Chemistry Control Program 
guide lug bolts primary closure integrity Reactor Vessel Internals Inspection 
(Unit 1 only) Program 

Fuel alignment plate ASME Section XI, Subsections IWB, IWC, 
guide lug insert bolts and IWD Inservice Inspection Program 

Core shroud tie-rods 
(Unit 1 only) 
[IV B3.4.3] 
Snubber bolts 
(Unit 1 only)
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Coolant Pumps 

Internal Environment 

Reactor coolant pumps Pressure Stainless steel Treated water - Cracking Chemistry Control Program 

(casings and covers) boundary (cast) primary ASME Section XI, Subsections IWB, IWC, 
[IV C2.3.1 and C2.3.2] and IWD Inservice Inspection Program 

Reduction in ASME Section Xl, Subsections IWB, IWC, 
fracture toughness and IWD Inservice Inspection Program 

Reactor coolant pumps Pressure Stainless steel Treated water - Cracking Chemistry Control Program 
(lower seal heat boundary primary 
exchanger tubes) (inside diameter) 

Treated water - Loss of material Chemistry Control Program 
other 
(outside diameter)
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component! Aging Effects 

Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Reactor Coolant Pumps (continued) 
External Environment 

Reactor coolant pumps Pressure Stainless steel Containment air None None required 
(casings and covers) boundary (cast) 

Bolting Pressure Low alloy steel Borated water Loss of mechanical Boric Acid Wastage Surveillance Program 

[IV C2.3.3] boundary leaks closure integrity 

Containment air Loss of mechanical ASME Section XI, Subsections IWB, IWC, 
closure integrity and IWD Inservice Inspection Program
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Steam Generators 

Internal Environment 

Primary heads Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 
[IV D1.1.8] boundary with stainless primary ASME Section XI, Subsections IWB, IWC, 

Stay cylinders steel cladding and IWD Inservice Inspection Program 

Primary manway covers Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 
boundary with Alloy primary 

690/stainless 
steel diaphragm 

Primary inlet and outlet Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 
nozzles boundary with stainless primary ASME Section XI, Subsections IWB, IWC, 

steel cladding and IWD Inservice Inspection Program 

Primary inlet nozzle safe Pressure Carbon steel with Treated water - Cracking Chemistry Control Program 
ends boundary stainless steel primary ASME Section XI, Subsections IWB, IWC, 

Primary outlet nozzle cladding and IWD Inservice Inspection Program 
safe ends 

Tubesheets Pressure Low alloy steel Treated water - Cracking Chemistry Control Program 
boundary with Alloy 600 primary ASME Section XI, Subsections IWB, IWC, 

cladding and IWD Inservice Inspection Program 

Low alloy steel Treated water - Cracking ASME Section XI, Subsections IWB, IWC, 
secondary and IWD Inservice Inspection Program 

Loss of material Chemistry Control Program 

Primary instrument Pressure Alloy 600/690 Treated water - Cracking Chemistry Control Program 
nozzles boundary primary Alloy 600 Inspection Program 
[IV D.1.10] ASME Section XI, Subsections IWB, IWC, 

and IWD Inservice Inspection Program
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 

Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Steam Generators (continued) 

Internal Environment (continued) 

U-tubes Pressure Alloy 690 TT Treated water - Cracking Chemistry Control Program 

[IV D1.2.1] boundary (Unit 1) primary Steam Generator Integrity Program 

Heat transfer Alloy 600 HTMA ASME Section XI, Subsections IWB, IWC, 
(Unit 2) and IWD Inservice Inspection Program 

Treated water - Loss of material Chemistry Control Program 
secondary Steam Generator Integrity Program 

ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Cracking Chemistry Control Program 

Steam Generator Integrity Program 

ASME Section XI, Subsections IWB, IWC, 
and IWD Inservice Inspection Program 

Tube plugs Pressure Alloy 690 TT Treated water - Cracking Steam Generator Integrity Program 
[IV D1.2.3] boundary primary Chemistry Control Program 

Divider plates Flow Stainless steel Treated water - Cracking Chemistry Control Program 
distribution primary 

Upper and lower shells Pressure Low alloy steel Treated water - Cracking ASME Section XI, Subsections IWB, IWC, 
[IV D1.1.3] boundary secondary and IWD Inservice Inspection Program 

Transition cones Loss of material Chemistry Control Program 
[IV D1.1.4] 

Secondary heads 
[IV D11.1.11]I
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Steam Generators (continued) 

Internal Environment (continued) 

Feedwater nozzles and Pressure Low alloy steel Treated water - Cracking ASME Section XI, Subsections IWB, IWC, 
safe ends boundary secondary and IWD Inservice Inspection Program 
[IV D1.1.5] Loss of material Chemistry Control Program 

Steam outlet nozzle safe Flow Accelerated Corrosion Program 
ends 
[IV D1.1.2] 

Unit 2 steam outlet 
nozzles 
[IV D1.1.2] 

Unit 1 steam outlet Pressure Low alloy steel Treated water - Cracking ASME Section X1, Subsections IWB, IWC, 
nozzles with integral flow boundary secondary and IWD Inservice Inspection Program 
orifices Throttling Loss of material Chemistry Control Program [IV D1.1.2] 

Flow Accelerated Corrosion Program 

Blowdown nozzles Pressure Low alloy steel Treated water - Cracking ASME Section XI, Subsections IWB, IWC, 
boundary secondary and IWD Inservice Inspection Program 

Loss of material Chemistry Control Program 
Flow Accelerated Corrosion Program 

Unit 1 secondary Pressure Alloy 690 Treated water - Cracking Chemistry Control Program 
instrument nozzles boundary secondary ASME Section XI, Subsections IWB, IWC, 

and IWD Inservice Inspection Program 

Unit 2 secondary Pressure Carbon steel Treated water - Cracking ASME Section XI, Subsections IWB, IWC, 
instrument nozzles boundary secondary and IWD Inservice Inspection Program 

Loss of material Chemistry Control Program 

Secondary manway and Pressure Carbon steel Treated water - Loss of material Chemistry Control Program 
handhole closure covers boundary secondaryII
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Steam Generators (continued) 

Internal Environment (continued) 

Tube bundle wrappers Structural Carbon steel Treated water - Loss of material Chemistry Control Program 
and wrapper supports support secondary 

Unit 2 tube support lattice Structural Carbon steel Treated water - Loss of material Chemistry Control Program 
bars support secondary Steam Generator Integrity Program 
[IV D1.2.2] I 

Unit 1 tube support lattice Structural Stainless steel Treated water - Cracking Chemistry Control Program 
bars support _secondaryI___ j
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Steam Generators (continued) 
External Environment 

Primary heads Pressure Carbon steel Containment air None None required 
[IV D1.1.8] boundary Low alloy steel 

Primary inlet and outlet Borated water Loss of material Boric Acid Wastage Program 
nozzles and safe ends leaks 
Primary manway covers 
[IV D1.1.11] 

Conical skirts Structural Low alloy steel Containment air None None required 
support Borated water Loss of material Boric Acid Wastage Program 

leaks 

Upper and lower shells Pressure Low alloy steel Containment air None None required 

Secondary heads boundary 

Transition cones 
Feedwater nozzles and 
safe ends 
Steam outlet nozzles and 
safe ends 
Blowdown nozzles 

Secondary closure 
covers 

Upper vessel clevises Structural Low alloy steel Containment air None None required 
and shear keys support 

Primary instrument Pressure Alloy 600/690 Containment air None None required 
nozzles boundary Borated water 

leaks
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TABLE 3.1-1 (continued) 
REACTOR COOLANT SYSTEMS 

Component/ Aging Effects 
Commodity Group Intended Requiring 
[GALL Reference] Function Material Environment Management Program/Activity 

Steam Generators (continued) 

External Environment (continued) 

Secondary instrument Pressure Alloy 690 (Unit 1) Containment air None None required 
nozzles boundary Carbon steel 

(Unit 2) 

Bolting Pressure Low alloy steel Containment air Loss of mechanical ASME Section XI, Subsections IWB, IWC, 

(primary manways) boundary closure integrity and IWD Inservice Inspection Program 

[IV D1.1.11] Borated water Loss of mechanical Boric Acid Wastage Program 
leaks closure integrity 

Bolting Pressure Low alloy steel Containment air Loss of mechanical ASME Section XI, Subsections IWB, IWC, 
(secondary manways and boundary closure integrity and IWD Inservice Inspection Program 
handholes) 

[IV D1.1.7]
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