
December 3, 1998 

Mr. William R. McCollum, Jr.  
Vice President, Oconee Nuclear Site 
Duke Energy Corporation 
P. 0. Box 1439 
Seneca, SC 29679 

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION FOR THE REVIEW OF THE 
OCONEE NUCLEAR STATION, UNITS 1, 2, AND 3, LICENSE RENEWAL 
APPLICATION 

Dear Mr. McCollum: 

By letter dated July 6, 1998, Duke Energy Corporation (Duke) submitted for the Nuclear 
Regulatory Commission's (NRC's) review an application pursuant to 10 CFR Part 54, to renew 
the operating licenses for the Oconee Nuclear Station (Oconee), Units 1, 2, and 3. Exhibit A to 
the application is the Oconee Nuclear Station License Renewal Technical Information Report 
(OLRP-1001), which contains the technical information required by 10 CFR Part 54. The NRC 
staff is reviewing the information contained in OLRP-1001 and has identified, in the enclosure, 
areas where additional information is needed to complete its review. Specifically, the enclosed 
questions are from the Materials and Chemical Engineering Branch regarding OLRP-1001 
Sections 3.4.7, 3.4.8, 3.4.9, 3.5.2, 3.5.3, 3.5.5, 3.5.8, 3.5.12, 3.5.14, 3.7.2, 3.7.3, 4.3.1, 4.3.7, 
4.3.13, 4.5, 4.16, 4.17, 4.25, and 4.26. In addition, there are some general questions which are 
also enclosed.  

Please provide a schedule by letter, electronic mail, or telephonically for the submittal of your 
responses within 30 days of the receipt of this letter. Additionally, the staff would be willing to 
meet with Duke prior to the submittal of the responses to provide clarifications of the staff's 
requests for additional information.  

Sinc 

Joseph M. Sebrosky, Project Manager 
License Renewal Project Directorate 
Division of Reactor Program Management 
Office of Nuclear Reactor Regulation 
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REQUEST FOR ADDITIONAL INFORMATION 
OCONEE NUCLEAR STATION, UNITS 1. 2. AND 3 

LICENSE RENEWAL APPLICATION, EXHIBIT A 

OLRP-1001 Section No.  

3.4.7 Once Through Steam Generator (OTSG) 

3.4.7-4 Discuss why tube support plates and upper and lower cylindrical baffles are not within 
the scope of license renewal.  

3.4.7-5 Discuss why outside-diameter stress corrosion cracking is not considered an 
applicable aging effect for the OTSG tubes at Oconee. Discuss how this aging effect 
is managed, if different from those mechanisms already discussed for this component.  

3.4.8 and 3.4.9 Reactor Coolant Pumps and Control Rod Drive Tube Motor Housings 

Note: The following two questions apply to both sections 3.4.8 and 3.4.9.  

3.4.8-4 Discuss why the aging management program for Reactor Coolant System (RCS) 
Operational Leakage Monitoring described in section 4.23 would include within its 
scope the reactor coolant pump components but that this program is not credited in 
section 3.4.8.  

3.4.8-5 Discuss why the Chemistry Control Program cited in section 4.23 to be used in 
conjunction with RCS operational leakage monitoring is not credited for managing 
aging effects for the Reactor Coolant Pumps (3.4.8) or for the Control Rod Drive Tube 
Motor Housings (section 3.4.9).  

3.5.2 Applicable Aging Effects for Mechanical Components 

3.5.2-1 Discuss why cracking of stainless steel is considered an applicable aging effect when 
it is exposed to a treated water environment (section 3.5.2.5) but not when it is 
exposed to a raw water environment (section 3.5.2.4).  

3.5.2-2 The application stated that no aging management programs are required for brass, 
carbon steel and stainless steel components that are embedded in concrete due to the 
presence of the protective concrete cover on their external surfaces (section 
3.5.2.7.5). Since concrete has been observed to degrade (crack, spall) resulting in 
exposed embedded components, describe the aging management program in place 
that ensures the concrete is maintained or provide the justification for no aging 
management of the concrete. Additionally, the ingress of water through these 
concrete cracks (e.g., foundation slabs) may lead to aging degradation of the 
embedded brass, carbon steel and stainless steel components. Discuss how the 
aging effects due to ingress of water through concrete cracks will be managed.  

Enclosure
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3.5.3 Containment Heat Removal Systems 

3.5.3-3 Discuss how loss of material due to boric acid wastage is managed for the aluminum, 
90-10 copper-nickel, and galvanized steel in the Reactor Building Cooling System.  
Clarify the relevant components included within the scope of the Boric Acid Wastage 
Surveillance Program for tNis system and the specific methods used for addressing 
loss of material for components made from these materials.  

3.5.3-4 Clarify why the Reactor Building Cooling System is not included in the systems list in 
Section 3.5.2.4, "Applicable Aging Effects for a Raw Water Environment." 

3.5.3-5 Clarify why the Reactor Building Spray System is not included in the systems list in 
Section 3.5.2.6, "Applicable Aging Effects for a Ventilation Air Environment." 

3.5.3-6. For the Reactor Building Cooling Unit Tubing inspection mentioned in Table 4.3-1, 
Preventative Maintenance Activities, provide the following information: inspection 
scope, inspection technique (e.g., visual, eddy current, ultrasonic), inspection 
personnel qualification, inspection timing and frequency (i.e., when is it performed and 
how often is it performed), acceptance criteria and basis for acceptance criteria, 
sample size (i.e., will all units be inspected or will a representative number be 
inspected?). Discuss the basis for concluding the above inspection elements will 
detect degraded conditions before there is a loss of component function. Discuss why 
this inspection activity is not considered an aging management program unto itself.  
Confirm that the inspection manages aging effects associated with both the ventilation 
air environment and the raw water environment.  

3.5.3-7 The aging effect listed in Table 4.3-1, "Preventive Maintenance Activities" for the 
Reactor Building Cooling Unit Tubing Inspection does not parallel the discussion of 
aging effects discussed in section 3.5.3.1, "Reactor Building Cooling System." For 
example, boric acid wastage of the copper alloy tubing was not identified as an 
applicable aging effect for the cooling units while fouling was identified but is not 
included in the Table description. Clarify these discrepancies.  

3.5.3-8 In Section 3.5.2.6, "Applicable Aging Effects for a Ventilation Air Environment," aging 
effects were not identified for stainless steel components. This is not consistent with 
the discussion in Section 3.5.3.2, "Reactor Building Spray System" and Table 3.5-1, 
"Applicable Aging Effects for Components of Containment Heat Removal Systems," 
nor is it consistent with the description of the cited aging management program 
described in Section 4.3.9, "Reactor Building Spray System Inspection." Clarify these 
discrepancies.  

3.5.5 Emergency Core Cooling Systems 

3.5.5-2 Section 3.5.5 of the application discusses aging management programs for the core 
flood system and the high pressure injection system. In both cases, the chemistry 
control system of chapter 4.6 is credited for managing any aging effects that might be 
caused by internal aqueous corrosion. The chemistry program discusses the various
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chemical parameters that are monitored to ensure the chemistry requirements of the 
various systems are met. It is not clear when or if any physical inspection of these 
systems are conducted to confirm that the stated water chemistry controls are in fact 
accomplishing what they are intended to do. Please reference the physical condition 
monitoring program that is performed to verify the actual condition of the system 
components. Provide any past operating experience demonstrating the effectiveness 
of this chemistry control program.  

3.5.5-3 Section 3.5.5.2 credits the Chemistry Control Program and RCS Operational Leakage 
Monitoring programs for managing the effects of cracking on stainless steel 
components in this section. However, page 3.5-59 states that the Chemistry Control 
Program is only for the reactor coolant pump seal return coolers only. Clarify if 
reliance on leakage detection alone is credited for the other stainless steel 
components in this system.  

3.5.8 Air Conditioning, Heating, Cooling and Ventilation Systems (HVAC) 

3.5.8-8 The application states that there are carbon steel components in the HVAC systems.  
Industry experience has shown that uncoated carbon steel piping may experience loss 
of material due to corrosion. In light of this experience discuss if the piping at Oconee 
is coated? If they are coated, are the coatings credited as a means for ensuring that 
degradation of the underlying carbon steel does not occur? Also, discuss the 
elements of the aging management program that would address preservation and 
maintenance of the coatings to ensure that degradation of the carbon steel does not 
occur.  

3.5.12- Reactor Coolant System Vents, Drains, & Instrument Lines 

3.5.12-1 Section 3.5.12 states that the applicable aging effects for this system are summarized 
in Table 3.5.1. It appears that Table 3.5-10 is meant. Please confirm.  

3.5.12-2 The chemistry control program for aging management, the only program for this 
system, will not ensure that aging effects in the reactor coolant vents, drains, and 
instrument lines are detected before there is a loss of the component intended 
functions. What is the assessment regarding the need for an inspection program to 
address this issue? 

3.5.14 Standby Shutdown Facility Mechanical Components 

3.5.14-5 Industry experience has shown that uncoated carbon steel piping may experience loss 
of material due to corrosion. Are the underground piping and main fuel oil storage tank 
carbon steel? If so, are they protected by a combination of coatings and cathodic 
protection and are these credited as a means of aging management? If so, discuss 
the elements of the aging management program that would address preservation and 
maintenance of the coatings and cathodic protection to ensure that degradation of the 
carbon steel structures and components does not occur?



4 

3.5.14-6 Fouling in the auxiliary service water system is mentioned. What plans, if any, are 
there to use biocides to manage the effects of/control fouling and if so what kinds of 
biocide will be used? 

3.7.2 Applicable Aging Effects for Structural Components 

Note: Question 3.7.2-2 was previously issued in a letter to Duke dated November 18, 1998, 
that contained questions from the Materials and Chemical Engineering Branch. In the 
November 18, 1998, letter the question was assigned RAI number 3.7.2-1. However, 
this number was previously used. Therefore, the question is reissued below with a 
different number to avoid duplication of RAI numbers. Because the question has been 
reissued, question 3.7.2-1 contained in the November 18, 1998, letter from the 
Materials and Chemical Engineering Branch is therefore retracted.  

3.7.2-2 Microbiologically induced corrosion (MIC), fouling, and pitting are discussed as a 
potential aging effect. However, there does not appear to be information on an 
applicable aging management program. Please provide information on how MIC, 
fouling, and pitting will be managed.  

3.7.2-3 Paragraph 3.7.2.2.3 of the submittal states that A490 bolting material may be 
susceptible to stress corrosion cracking (SCC). It is not clear in the application how 
stress corrosion cracking of bolting made from A490 material will be managed. Please 
discuss. Additionally, analysis of SCC of bolting made from A490 materials may 
include hardness tests to determine the bolting's susceptibility to SCC. Discuss if 
hardness tests have been performed and provide details of the results or discuss if 
there are plans for conducting hardness tests on the bolts? The submittal also states 
that borated water contributes to stress corrosion cracking of A490 bolting. Please 
explain the basis for this statement as it is the staffs understanding that borated water 
may contribute to loss of material of A490 bolting due to wastage.  

3.7.3 Auxiliary Building 

3.7.3-12 Discuss the aging management program that addresses control of infestation of zebra 
mussels in the cooling water intakes or raw water systems for the license renewal 
period. Additionally, pitting corrosion is discussed in the submittal. It appears to the 
staff, however, that loss of material due to crevice corrosion may be more likely.  
Discuss what consideration has been given to this aging effect and how this aging 
effect will be managed for the period of extended operation.  

4.3.1 Aging Management Program for Alloy 600 

4.3.1-2 Provide Oconee-specific operating experience related to primary-water stress 
corrosion cracking of Alloy 600 pressure boundary components or its associated weld 
metal not related to steam generator tubes, plugs or sleeves. Include a description of 
specific instances of cracking, the safety significance, and corrective action taken.
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4.3.1-3 Are there RCS components fabricated from other Inconel alloys (e.g., Alloy 690 or 
Alloy 800)? What is the basis for concluding that SCC of these components is not 
applicable? 

4.3.1-4 The Alloy 600 Aging Management Program will be completed by February 6, 2013 
(the end of the initial license of Oconee Unit 1). Discuss how this schedule will provide 
sufficient information in a timely enough manner such that the possible need for 
corrective actions before the start of the renewed operating period. Provide a 
demonstration that implementation of this program will provide adequate assurance 
that the effects of aging will be detected and managed before there is a loss of the 
component intended function.  

4.3.1-5 Provide the elements/characteristics that are considered in the susceptibility study of 
alloy 600 components and alloy 82/182 weld locations in the reactor coolant system.  
When will this study be completed and how will it be validated? 

4.3.1-6 How are the aging effects on the Inconel components of the Core Flood System 
(section 3.5.5.1) managed? The Aging Management Program for Alloy 600 is not 
credited.  

4.3.7 Pressurizer Examinations 

4.3.7-2 On page 2.4-27 of the application there appears to be an incorrect reference to the 
response to Renewal Applicant Action Item #4, of table 2.4-3. Report BAW-2243A is 
referred to instead of BAW-2244A. Please clarify.  

4.3.13 Treated Water Systems Stainless Steel Inspection 

4.3.13-1 How does the proposed one time inspection's scope, and methodology detect aging 
effects before there is a loss of the component intended functions? 

4.3.13-2 It is not clear in the application whether the inspections provide for sample expansion 
or follow-up inspections if unacceptable indications are found. For the stainless steel 
items within the scope of this program provide additional details regarding follow-up 
actions where unacceptable indications are found. If sample expansion or follow-up 
inspections are not included, please justify.  

4.3.13-3 Please discuss the confirmation process for these inspections, i.e., when corrective 
actions are completed, the follow up activities performed to confirm that the corrective 
actions are completed, the root cause determination is performed, and recurrence is 
prevented. (The discussion of this element in the QA program was not clear, stating 
that it applied to "more significant events.") 

4.3.13-4 For these inspections discuss Oconee or applicable industry operating experience 
from similar programs or inspection techniques used to develop this inspection 
program.
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4.5 Boric Acid Wastage Surveillance Program 

4.5-1 In Section 4.5.1, the submittal states that the subject program addresses equipment 
both inside and outside the Reactor Building. However, section 4.5.1, "Frequency," 
mentions only inspections performed "each time the reactor building is entered." 
Clarify and confirm that in spections conducted under the Boric Acid Wastage 
Surveillance Program are not just for the systems, structures, and components inside 
the reactor building but those systems, structures, and components in other buildings 
outside of the reactor building, including the auxiliary building. If not, discuss how 
loss of material due to boric acid corrosion is managed for components located 
outside the Reactor Building.  

4.5-2 Provide more details regarding the scope of the inspections. For example, is the 
scope of the Boric Acid Wastage Surveillance Program equivalent to the scope of the 
Inservice Inspection (11) Plan? If so, how are the "carbon steel and low-alloy items" 
and the "OTSG Upper Lateral Support Structure" listed in Table 3.4-1 (which do not 
appear to be part of the ISI program) included in the scope of the Boric Acid Wastage 
Surveillance Program? 

4.16 Fire Protection Program 

4.16-6 Discuss how fouling is managed/controlled in the fire water system. The submittal 
states that part of the fire water system is buried. Discuss the materials used in the 
buried part of the system, i.e., is it coated, and is it cathodically protected.  

4.17 Heat Exchanger Performance Testing Activities 

4.17-1 Provide Oconee-specific operating experience.that demonstrates the effectiveness of 
Heat Exchanger Performance Testing Activities.  

4.17-2 Describe how the test frequencies and the sampling basis are determined for each 
heat exchanger type.  

4.25 Service Water Piping Corrosion Program 

4.25-1 For the planned Keowee inspection for bronze and brass piping, provide-the following 
information: inspection scope, inspection technique (e.g., visual, eddy current, 
ultrasonic), inspection personnel qualification, inspection timing and frequency (i.e., 
when is it performed and how often is it performed), acceptance criteria and basis for 
acceptance criteria, sample size, etc. Discuss the basis for concluding that the above 
inspection elements will detect degraded conditions for bronze and brass piping before 
there is a loss of component function.  

4.25-2 Section 3.5.9.2 "Condensate System" references the Service Water Piping Corrosion 
Program. However, it is not explicitly mentioned in the "Purpose" section of 4.25.  
Confirm that the main condensers and condensate coolers are within the scope of this 
aging management program.
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4.26 Steam Generator Tube Surveillance Program 

4.26-1 Discuss the differences between the subject aging management program and that 
provided by Oconee's Improved Technical Specification 5.5.10. For example, 
comprehensively managing aging effects for steam generators requires more than just 
an eddy current test procedure. Specifically, there are requirements for determining 
what type of technique is to be applied in what region of the steam generator, what 
type of training program is to be given to eddy current test personnel, and what 
guidance is developed on how to disposition eddy current test results. In addition, 
industry guidelines are constantly being updated to reflect the state-of-the-ari in eddy 
current testing. Discuss how this type of information, among other things, is 
addressed in the subject aging management program.  

General Questions 

G-4 Sections 4.3.4, 4.3.5, and 4.3.13 all describe new one-time inspection programs to 
verify the presence or absence of various aging effects specific to certain components.  
These sections all deal with time dependent effects. However, given that Oconee has 
been operating for approximately 24 years, discuss the basis for deferring 
performance of these inspections to the time period between the issuance of a 
license extension and the expiration of the existing license. Given some of the effects 
specified, it is not clear why some programs are not advanced in schedule. Discuss 
the rationale for the schedule and prioritization of the completion of these one-time 
inspection "programs". Provide the rationale for the prioritization.  

G-5 Are there any parts of the systems, structures-and components that are inaccessible 
for inspection? If so, describe what aging ma iagement program will be relied upon to 
maintain the integrity of the inaccessible areas. If the aging management program for 
the inaccessible areas is an evaluation of the acceptability of inaccessible areas based 
on conditions found in surrounding accessible areas, please provide information to 
show that conditions would exist in accessible areas that would indicate the presence 
of, or result in degradation to such inaccessible areas. If different aging effects or 
aging management techniques are needed for the inaccessible areas, please provide 
a summary to address the following elements for the inaccessible areas: (a) 
Preventive actions that will mitigate or prevent aging degradation; (b) Parameters 
monitored or inspected relative to degradation of specific structure and component 
intended functions; (c) Detection of aging effects before loss of structure and 
component intended functions; (d) Monitoring, trending, inspection, testing frequency, 
and sample size to ensure timely detection of aging effects and corrective actions; (e) 
Acceptance criteria to ensure structure and component intended functions; and (f) 
Operating experience that provides objective evidence to demonstrate that the effects 
of aging will be adequately managed.  

G-6 Discuss how the inspections for small bore piping and pressurizer detect aging effects 
before there is a loss of the component intended functions? In your response, discuss
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how the scope of the inspections, the specific methods used, and basis for 
determining the frequency for the inspections supports your conclusions.  

G-7 Please explain whether the inspections for small bore piping, and pressurizer provide 
for sample expansion or require follow up inspections if unacceptable indications are 
found. If not, please justify.  

G-8 Please discuss the confirmation process in the inspections for alloy 600, small bore 
piping, and pressurizer, i.e., when corrective actions are completed, the follow up 
activities performed to confirm that the corrective actions are completed, root cause 
determination performed, and recurrence prevented. (The discussion of this element 
in the QA program was not clear, stating that it applied to "more significant events.") 

G-9 For the Inspections for alloy 600, small bore piping, and pressurizer, discuss Oconee 
or applicable industry operating experience from similar programs or inspection 
techniques used to develop this inspection program.


