
November 30, 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 Civil Engineering and Geosciences Branch regarding OLRP-1001 
Sections 3.7.3, 3.7.6, 3.7.7, 4.12, 4.14, and 4.15.  

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.  

Sincerely, 

Stephen T. Hoffman, Senior 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.  

3.7.3 Auxiliary Buildinq 

3.7.3-1 With respect to Section 3.7.3.1, discuss how the aging effects due to settlement 
(including differential settlement) of Auxiliary Building concrete components will be 
managed. Did the concrete foundation of Oconee Auxiliary Building experience any 
cracking degradation which might affect its ability to perform the intended safety 
function? If yes, describe the incident(s) and indicate how the observed degradation 
was resolved.  

3.7.3-2 Degradation or corrosion of embedded steel and rebars in concrete is not listed as 
an applicable aging effect for Auxiliary Building in Table 3.7-1. Since concrete 
cracking was observed in Oconee plants and ingress of water through these 
concrete cracks (e.g., foundation slabs) may lead to corrosion of the embedded steel 
and rebars, discuss how corrosion of embedded steel and rebar in concrete due to 
ingress of water through concrete cracks will be managed.  

3.7.3-3 Is there any concrete grout used for the Auxiliary Building that is exposed to outside 
environment? If yes, discuss the potential of these grouts being eroded or degraded 
due to sustained "freeze-thaw" as well as other weathering effects. As applicable, 
discuss Oconee's approach for managing the effects of aging, including degradation 
due to "freeze- thaw," in concrete grout.  

3.7.3-4 The caulking and sealants used for fire doors and fire walls as well as seals for 
penetrations are subject to aging related degradation. Discuss the aging effects on 
these items and how any aging effects on items in the Auxiliary Building will be 
managed to ensure performance of their intended safety functions during the period 
of extended operation.  

3.7.3-5 Clarify if the Oconee Auxiliary Building uses any type of waterproofing membrane on 
parts of its exterior walls and base slab to protect the concrete foundation or inhibit 
infiltration/in-seepage of ground water. If yes, provide the basis for not including this 
item in Table 3.7-1 of the Oconee license renewal application (LRA). Additionally, as 
applicable, discuss Oconee's approach for managing the effects of aging on the 
waterproofing membrane.  

3.7.3-6 Are there any jet impingement or missile protection barriers within the Auxiliary 
Building? If yes, these items should be included in table 3.7-1 of the Oconee LRA.  
As applicable, discuss Oconee's approach for managing the effects of aging on the 
barriers.  

Enclosure
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3.7.3-7 Regarding the Inspection Program for Civil Engineering Structures and Components 
mentioned in Sections 3.7.3.1 and 3.7.3.2, provide the following information: 

(a) Are there any parts of the Auxiliary Building structures and components that are 
inaccessible for inspection? If so, describe, how the Inspection Program for Civil 
Engineering Structures and Components will be relied upon to maintain the 
integrity of the inaccessible areas. Include an example of how the program 
specifically addressed an inaccessible area. 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: (1) preventive actions that will mitigate or 
prevent aging degradation, (2) parameters monitored or inspected relative to 
degradation of specific structure and component intended functions, 
(3) detection of aging effects before loss of structure and component intended 
functions, (4) monitoring, trending, inspection, testing frequency, and sample 
size to ensure timely detection of aging effects and corrective actions, 
(5) acceptance criteria to ensure structure and component intended functions, 
and (6) operating experience that provides objective evidence to demonstrate 
that the effects of aging will be adequately managed.  

(b) The program stated that the nominal frequency of inspection was once every 
five years with an option of decreasing the frequency to a once every ten-year 
inspection with appropriate justification. Discuss some examples of justifications 
which will be appropriate for extending the five-year inspection interval to 10 
years. Industry standards generally call for a six-year inspection frequency.  

3.7.3-8 Were sealants and caulking used for some of the flood, pressure and specialty doors 
(non fire-barrier items) of Auxiliary Building? If yes, discuss the basis for not listing 
degradation of these caulking and sealant materials as one of the aging effects in 
Table 3.7-1 of Oconee LRA, and indicate Oconee's plan to manage the degradation 
of these items.  

3.7.3-9 Referring to the structural steel and plates in fluid environment listed on Table 3.7-1, 
discuss the loss of material/wastage of the above items experienced for Auxiliary 
Building and indicate why the chemistry control program being proposed for Oconee 
is adequate to maintain the functionality and integrity of the items. Material wastage 
is a concern where the integrity of the protective coating is lost. Discuss Oconee's 
method(s) that would verify the effectiveness of the chemistry control program for 
managing loss of material/wastage of the above items during the license renewal 
period.
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3.7.3-10 Did Oconee plants ever experience cracking of the liner and leakage of spent fuel 
pool water? If yes, discuss your past experience and indicate how you intend to 
manage these aging effects for the extended period of operation.  

3.7.3-11 Oconee's spent fuel racks use neutron-absorbing materials (i.e., boraflex sheets).  
Did these racks experience some spalling and surface abrasion of the neutron 
absorbing sheets? As applicable, discuss the extent of actual spalling you have 
experienced to date. Also, discuss the potential for the debris from spalling of the 
Boraflex sheets to accumulate in an asymmetrical fashion to the extent to partially 
clog some gaps between the spent fuel rack cells and fuel assemblies resulting in 
loss of partial fuel cooling function. As applicable, indicate how you plan to manage 
the potential accumulation of the debris resulting from this aging effect.  

3.7.6 Keowee Structures 

3.7.6-1 With respect to Section 3.7.6, discuss why the aging effects due to settlement 
(including differential settlement) of Keowee structure need not be included as an 
applicable aging effect, and as applicable, address how this effect will be managed.  

3.7.6-2 Degradation or corrosion of embedded steel and rebars in concrete is not listed as 
an applicable aging effect for Section 3.7.6. Referring to Penstock, intake and 
spillway components of Keowee Structure, discuss the basis for excluding this 
potential aging effect (i.e., loss of material effect) of steel and rebars embedded in 
the concrete which may result from some localized surface cracking of concrete and 
ingress of water through these concrete cracks.  

3.7.6-3 Based on your past operating experience, indicate if the roof slabs of the Keowee 
Structure experienced any concrete cracking. If yes, discuss your plan for managing 
the aging effects resulting from structural steel and rebar corrosion that are 
embedded in the concrete slab due to accumulation and ingress of water through 
concrete cracks. Additionally, is there any concrete grout used for the Keowee 
Structure that is exposed to outside environment? If yes, discuss the potential of the 
grout being eroded or degraded due to sustained "freeze-thaw" as well as other 
weathering effects, and as applicable, discuss Oconee's approach for managing the 
effects of aging on concrete grout.  

3.7.6-4 Are there waterproofing membranes used for the Keowee Structure at part of its 
exterior walls and base slab to protect the concrete foundation or inhibit infiltration/in
seepage of ground water? If yes, discuss the basis for not including this item in Table 
3.7-4 of the Oconee license renewal application (LRA). As applicable, discuss 
Oconee's approach for managing the effects of aging on the waterproofing 
membranes.  

3.7.6-5 Regarding the Inspection Program for Civil Engineering Structures and Components 
mentioned in Sections 3.7.6.1 and 3.7.6.2, provide the following information:
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(a) Describe the criteria for judging that an inspected item needs corrective action(s) 
to ensure that it will perform its intended safety function. Also, provide a brief 
description of the ranges of potential corrective actions that might be 
implemented, on an as-needed basis, for the Keowee Structure and component 
supports.  

b) Are there any parts of the Keowee structures and components that are 
inaccessible for inspection, perhaps due to the presence of water? If so, 
describe, how the Inspection Program for Civil Engineering Structures and 
Components will be relied upon to maintain the integrity of the inaccessible 
areas. Include an example of how the program specifically addressed an 
inaccessible area. 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: 
(1) preventive actions that will mitigate or prevent aging degradation, 
(2) parameters monitored or inspected relative to degradation of specific 
structure and component intended functions, (3) detection of aging effects 
before loss of structure and component intended functions, (4) monitoring, 
trending, inspection, testing frequency, and sample size to ensure timely 
detection of aging effects and corrective actions, (5) acceptance criteria to 
ensure structure and component intended functions, and (6) operating 
experience that provides objective evidence to demonstrate that the effects of 
aging will be adequately managed.  

(c) Discuss why the the nominal frequency of inspection for the Keowee Structure is 
not more frequent than that of the Auxiliary Building due to constant exposure to 
water and chemicals, such as chlorides or sulfides.  

3.7.6-6 Were sealants and caulking used for some of the flood, pressure and specialty doors 
(non fire-barrier items) of the Keowee Structure? If yes, discuss the basis for not 
listing degradation of these caulking and sealant materials as one of the aging effects 
in Table 3.7-4 of Oconee LRA, and indicate Oconee's plan to manage the 
degradation of these items.  

3.7.7 Reactor Building - Internal Structural Components and the Unit Vent Stacks 

3.7.7-2 Degradation or corrosion of embedded steel and rebars in concrete is not listed as 
an applicable aging effect for Reactor Building Structural Components in Table 3.7-5.  
Since concrete elements within this category are exposed to a more severe 
atmosphere than that of the Auxiliary Building (e.g., higher temperature, humidity and 
radioactivity), and with the presence of some accumulated water on cracked slabs 
and walls of this category, it may lead to corrosion of the embedded steel and rebars.  
Discuss your plan for managing the aging effects resulting from structural steel and
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rebar corrosion that are embedded in concrete due to accumulation and ingress of 
water through concrete cracks.  

3.7.7-3 The caulking and sealants used for flood, pressure and specialty doors as well as 
seals for penetrations are subject to aging related degradation due to the high 
temperature, humidity and radiation environment they are exposed to. Discuss the 
aging effects on these items and how any aging effects of items placed within the 
Reactor Building will be managed to ensure performance of their intended safety 
functions during the period of extended operation.  

3.7.7-4 Considering the relatively severe atmospheric environment to which the missile 
shields and other reinforced concrete elements (including reactor building internal 
structures) are exposed, discuss why cracking is not treated as an applicable aging 
effect and is not listed in Table 3.7-5? 

3.7.7-5 Regarding the Inspection Program for Civil Engineering Structures and Components 
mentioned in Sections 3.7.7.1 and 3.7.7.2, provide the following information: 

(a) Are there any parts of the Reactor Building structures and components that are 
inaccessible for walkdown inspection, due to high radioactive doses or 
temperatures? If so, describe, how the Inspection Program for Civil Engineering 
Structures and Components will be relied upon to maintain the integrity of the 
inaccessible areas. Include an example of how the program specifically 
addressed an inaccessible area. 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: (1) preventive actions that will mitigate or prevent 
aging degradation, (2) parameters monitored or inspected relative to 
degradation of specific structure and component intended functions, 
(3) detection of aging effects before loss of structure and component intended 
functions, (4) monitoring, trending, inspection, testing frequency, and sample 
size to ensure timely detection of aging effects and corrective actions, 
(5) acceptance criteria to ensure structure and component intended functions, 
and (6) operating experience that provides objective evidence to demonstrate 
that the effects of aging will be adequately managed.  

(b) The program stated that the nominal frequency of inspection was once every 
five years with an option of decreasing the frequency to a once every ten-year 
inspection with appropriate justification. With respect to items placed within the 
Reactor Building, provide a basis why doubling the duration between inspections 
can be justified.
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3.7.7-6 Discuss why and how the Inspection Program for Civil Engineering Structures and 
Components listed in Table 3.7-5 provides sufficient guidance for inspecting unique 
structural items, such as, sump screens and the Unit Vent Stack(s), and provides 
reasonable assurance that aging effects, including loss of material, would be 
identified and necessary corrective action(s) taken? 

3.7.7-7 With respect to the fuel transfer Canal Liner plate, Oconee's Chemistry Control 
Program was identified as the method for managing the liner cracking in Table 3.7-5.  
Did the fuel transfer canal liner ever experience a leakage problem due to stress 
corrosion cracking (SCC) of sensitized parts of the liner (e.g., near liner weld)? If liner 
cracking and leakage were to occur due to stress corrosion cracking without a 
leakage monitoring system in place, how can you detect the liner leakage and take 
needed corrective action? Discuss the bases for concluding that monitoring and 
controlling of spent fuel pool chloride together with monitoring of sulfate in the pool as 
a diagnostic parameter (per Oconee Chemistry Control Program) without concurrent 
monitoring of spent fuel pool leakage or a means for determining if cracking is 
present before leakage occurs will adequately manage cracking due to SCC of the 
fuel transfer canal liner.  

4.12 Duke Power Five-Year Underwater Inspection of Hydroelectric Dams and 
Appurtenances 

4.12-1 Referring to Section 4.12.1, indicate if the once every five-year visual examination of 
external surfaces covers 100% of Keowee Intake, Spillway and Powerhouse's 
concrete surfaces exposed to water. If not, indicate the approximate percentage of 
the exposed surfaces that will be examined and how the surfaces to be examined 
are selected.  

4.12-2 Based on the results of past examinations, discuss your rationale for concluding that 
the once every five-year inspection frequency is reasonable and acceptable to 
manage the aging effects on the underwater portions of the concrete and steel 
components of Oconee hydroelectric dams and appurtenances.  

4.12-3 Discuss how Oconee underwater inspectors handle areas that are either 
inaccessible or hard to reach? Do Oconee inspectors use remote viewing devices to 
help examine areas with limited access? As applicable, provide an example of such 
an application.  

4.14 Elevated Water Storaqe Tank Civil Inspection 

4.14-1 Referring to Section 4.14.1, indicate if the once every five-year visual examination of 
the Elevated Water Storage Tank covers 100% of both the interior and the exterior 
tank surfaces. If not, indicate the approximate percentage of the total tank surfaces 
which will be examined and how the surfaces to be examined are selected.  

4.14-2 With respect to the experience described in Section 4.14.2, identify when water tank 
degradation was first observed at Oconee and provide a summary of the tank
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inspections including the types of degradation found and the corrective actions taken.  
Based on the results of past examinations, discuss your rationale for concluding that 
the once every five-year inspection frequency for the elevated water tank is 
reasonable and acceptable to effectively manage the aging effects on the tank.  

4.14-3 Describe the anchor connection provided between the conical bell of the tank and the 
foundation and indicate if the anchors including the anchor chairs are included within 
the scope of the elevated water tank aging management program. Discuss any past 
anchor/anchor-chair degradation which was experienced to date and, as applicable, 
discuss the disposition of anchor/anchor-chair degradation found through 
implementation of the Elevated Water Tank Civil Inspection.  

4.15 Federal Energy Regulatory Commission (FERC) Five-Year Inspection 

4.15-5 Referring to page 4.15-1 of Oconee's LRA, indicate if FERC's five-year inspection 
program requires 100% visual examination of external surfaces of a covered 
structure including underwater or submerged surfaces, and if not explain what 
percentage of all exposed surfaces are inspected every five years and the basis for 
selecting areas to be inspected during an inspection. Also discuss how the aging 
effects of structural elements and surfaces located at hard to reach or inaccessible 
areas are managed under the FERC program.  

4.15-6 Referring to the past five inspection reports submitted since 1976, discuss key 
examples of corrective actions recommended by independent inspectors to correct 
detected deficiencies and explain how the corrective actions were implemented to 
maintain the safety functions of the inspected structures or components.


