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SUBJECT:
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dated December 12, 2002 (LIC-02-0145) 

Responses to Request for Additional Information (RAI) for the Review of the 
License Renewal Application for Fort Calhoun Station, Unit 1

Attached to this letter are the Omaha Public Power District (OPPD) responses to the following 
RAI questions contained in the Reference 2 letter:

2.3.3.2-2 
2.4.2.2-1 
2.4.2.5-3 
3.1-2 
3.1.2-3 
3.1.2-4 
3.1.2-6 
3.2.1-2

3.3-1 
3.3.1-8 
3.4-1 
3.4-2 
3.4.1-1 
3.4.1-3 
3.4.1-4 
3.4.1-6

3.4.1-7 
3.4.1-8 
3.4.1-9 
3.4.1-14 
3.4.3-2 
3.5-1 
3.5-2 
3.5.1-1

3.5.1-2 
3.5.1-5 
3.5.1-6 
3.5.1-7 
3.5.1-12 
3.5.1-17 
3.5.3-1 
4.1-1

4.3.2-2 
4.3.4-1 
4.6-1 
B.1.3-1 
B.1.4-1 
B.2.1-2 
B.2.3-3 
B.2.4-1

B.2.5-2 
B.3.2-1 
B.3.3-3 
B.3.3-4

The Reference 3 letter provided the first set of responses to 19 RAI questions. The responses to 
the remaining RAI questions will be provided by separate correspondence.

OPPD is also providing under separate cover letter (Reference 4) paper and electronic sets of 
revised license renewal boundary and additional drawings noted in the above responses. These 
drawings are not considered part of the LRA.  

If you have any questions or require additional information, please contact T. C. Matthews at 
(402) 533-6938.  
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Commitments to the NRC are included in this letter. These commitments are summarized at the 
end of the attachment; some of them may duplicate or revise commitments previously included 
in the Fort Calhoun Station License Renewal Application.  

I declare under penalty of perjury that the foregoing is true and correct. (Executed on December 
12, 2002) 

Si• ely, 

S. 4K.ambhir 
Division Manager 

Nuclear Projects 

TCM/tcm 

Attachment 

c: E. W. Merschoff, NRC Regional Administrator, Region IV 
W. C. Walker, NRC Region IV, Senior Project Engineer 
W. F. Burton, NRC Project Manager 
A. B. Wang, NRC Project Manager 
J. G. Kramer, NRC Senior Resident Inspector 
Division Administrator - Public Health Assurance, State of Nebraska 
Winston & Strawn
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FORT CALHOUN STATION. UNIT 1 
LICENSE RENEWAL APPLICATION 

REQUESTS FOR ADDITIONAL INFORMATION (RAIs) AND RESPONSES 

2.3.3.2 Spent Fuel Pool Cooling 

2.3.3.2-2 

License renewal boundary flags on drawing 11405-M-6, Sh. 2 for the spent fuel pool cooling 
system, depict a transition from the spent fuel pool cooling system to the liquid waste disposal 
system at valve WD-1 161 and a transition from the spent fuel pool cooling system to the safety 
injection system at valve WD-843, while drawing 11405-M-6, Sh. 2, for the liquid waste and 
safety injection systems shows a direct interface between the safety injection and the liquid waste 
disposal systems at valve WD-843 with no indication of an interface with the spent fuel pool 
cooling system anywhere on the drawing. Although many drawings have multiple versions, each 
showing distinctly different information related to license renewal, the application fails to 
reference the associated drawings with uniquely identifiable drawing numbers. In order to 
determine whether the applicant has properly identified components within the scope of license 
renewal and subject to an AMR, the staff requests the following clarifications: 

1. Does valve WD-843 serve as a boundary between the safety injection and LWD systems, 
as indicated in drawing 11405-M-6, sheet 2, for the LWD system, or does it serve as a 
boundary between the safety injection and spent fuel pool systems, as indicated in 
drawing 11405-M-6, Sheet 2, for the SFP system?; 

Response: 

Valve WD-843 serves as the boundary between the safety injection and spent fuel pool 
cooling systems. The boundary flags on drawing 11405-M-6, Sheet 2 for the safety 
injection system and the spent fuel cooling system have been corrected to reflect this.  
Copies of this drawing for both systems (see response to item 3 below) have been 
provided by the Reference 4 letter.  

2. Is the piping between valves WD-843 and WD-1161, including the SFP branch line from 
drawing 11405-M-1 1, within the scope of license renewal and subject to an AMR?; and 

Response: 

The piping between valves WD-843 and WD-1161, including the spent fuel pool cooling 
branch line from drawing 1405-M-1 1, is within scope for license renewal and subject to 
an AMR. That piping is shown as being within scope of license renewal on the spent fuel 
pool cooling system mark-up of 11405-M-6, Sheet 2. See response to item 3 below for 
clarification.
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3. Is valve WD-1 161 in the LWD system, or does it serve as a boundary between the SFP 
and LWD systems? 

Response: 

Valve WD-1 161 is in the LWD system; however, this portion of the system does not 
form a boundary with the SFP system. Please refer to drawing 11405-M-6, Sheet 2 
provided by the Reference 4 letter.  

Each drawing listed in the LRA does have a unique system abbreviation identifier 
reflected in the names of the electronic drawing files that were submitted simultaneously 
to assist NRC review. For example, the "SFPC" in drawing file SFPC54670R20or1 1405
M-6Sh2 indicates a spent fuel pool cooling system drawing. This is a Waste Disposal 
System P&ID (1 1405-M-6, Sheet 2) containing spent fuel pool cooling system 
components, and marked with license renewal boundaries specifically for inclusion in 
Engineering Analysis EA-FC-00-123, Spent Fuel Pool Cooling Scoping, Screening, and 
Aging Management Review for License Renewal, and for submittal to the NRC. Because 
safety injection system components are also included on the drawing, it has been marked 
up for that system's Engineering Analysis and saved as S154670Rl9orl 1405-M-6Sh2 
(the AMR on that system was completed when Revision 19 of the drawing was the 
current revision). Several FCS system P&IDs, therefore, have been included multiple 
times with the LR Boundary Drawings provided to the NRC. This is because each 
drawing has been marked up for each system within scope of license renewal system that 
has components on the drawing. The drawings were marked up in this fashion to make it 
easier for the Engineering Analysis reader and LRA reviewer to see what is included 
within scope of license renewal for each individual system.  

2.4.2 Other Structures 

2.4.2.2-1 

LRA Section 2.4.2.2 describes the turbine building and service building. LRA Table 2.4.2.2-1 
lists the component groups that have the intended functions to act as structural support to non
CQE, pipe restraints, and high-energy-line-break shielding. It is not clear from the information 
provided which portions of these buildings are in scope and what are the components that 
perform these intended functions. Specify the structural components of the turbine building and 
service building that are in scope for license renewal and subject to an AMR.  

Response: 

The intended function "provide pipe whip restraint" is fulfilled by the main steam and feedwater 
pipe whip restraints for the High Energy Line Break (HELB) Analysis. The intended function 
"provide shielding against HELB" is fulfilled by the plates attached to or adjacent to the Turbine 
Building side of the Auxiliary Building wall. The intended function "provide structural support 
to non-safety related components whose failure could prevent satisfactory accomplishment of 
any of the required safety-related functions" is fulfilled by the concrete and structural steel of the 
Turbine and Service Buildings. The Turbine Building concrete and structural steel support the
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pipe restraints and HELB shielding. Service Building concrete and the structural steel support a 
CQE component for the Raw Water System (valve HCV-2861 is located in the Service Building 
basement).  

2.4.2.5 Fuel Handling Equipment and Heavy Load Cranes 

2.4.2.5-3 

USAR Section 14.24, "Heavy Load Incident," identifies heavy load cranes that were evaluated 
following the guidelines of NUREG-0612, "Control of Heavy Loads at Nuclear Power Plants." 
The evaluations were performed to determine compliance with the following criteria of NUREG
0612, Section 5.1: 

1. Any release of radioactive material that may result from damage to spent fuel based on 
calculations involving accidental dropping of postulated heavy load will produce doses that 
are well within 10 CFR Part 100 limits of 300 rem thyroid, 25 rem whole body (analyses 
show that doses are equal to or less than one-fourth of Part 100 limits); 

2. Damage to fuel and fuel storage racks based on calculations involving accidental dropping of 
a postulated heavy load does not result in a configuration of fuel such that kff is larger than 
0.95; 

3. Damage to the reactor vessel or the spent fuel pool based on calculations of damage 
following accidental dropping of a postulated load is limited so as not to result in water 
leakage that could uncover the fuel, (makeup water provided to overcome leakage should be 
from a borated water source of adequate concentration if the water being lost is borated); and 

4. Damage to equipment in redundant or dual safe shutdown paths, based on calculations 
assuming the accidental dropping of a postulated heavy load, will be limited so as not to 
result in a loss of required safe shutdown functions.  

The staff found that the containment polar crane, auxiliary building crane, and intake structure 
overhead crane met one or more of the above criteria and as such should be included within the 
scope of license renewal, and its passive long-lived structural components should be subject to 
an AMR. Otherwise, the applicant should provide a justification for excluding the above cranes 
and their passive long-lived structural components from the scope of license renewal.  

Response: 

The Containment Crane is within the scope of license renewal and is included in Table 2.4.2.5-1.  
The Auxiliary Building Crane at FCS is called the Refueling Area Crane. It is within the scope 
of license renewal and is included in Table 2.4.2.5-1.  

Administrative operating restrictions and the presence of rail guides (travel limiters) provide the 
basis for the exclusion of the Intake Structure Traveling Crane from the scope of license renewal.
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3.1 Reactor Coolant Systems 

3.1-2 

Table 3.1-1 in NUREG-1800, "Standard Review Plan for Review of License Renewal 
Applications for Nuclear Power Plants" summarizes the aging effects and aging management 
programs for reactor vessel, internals, and reactor coolant system components evaluated in 
Volume 2 of the GALL report, NUREG-1801. Table 1 in Volume 1 of NUREG-1801 identifies 
the item numbers in GALL that the group represents. The GALL item number identifies the 
component, its material, environment, aging effects/mechanisms and aging management program 
to manage the aging effect. Therefore, when an applicant indicates that the aging management 
review results are consistent with those reviewed and approved in NUREG-1801, they are 
inferring that all the components associated with the component group were evaluated by the 
applicant and contain materials, operate in an environment, are susceptible to aging 
effects/mechanisms, and have aging management programs that are consistent with those 
reviewed and approved in NUREG-1801. The staff is concerned that this conclusion does not 
apply to all GALL items that are listed in Table 1 in Volume 1 of NUREG-1801.  

Table 3.1-1 of your application indicates that the Bolting Program is the aging management 
program for components identified as Items 3.1.1.19, 3.1.1.23, and 3.1.1.36. The bolting 
integrity program (LRA Section B.1.1) indicates, "The scope of the FCS Bolting Integrity 
Program includes those plant-specific components identified in LRA Tables 3.1.2 and 3.5.2 of 
this application for which the Bolting Integrity Program is identified as an aging management 
program." However, the LRA does not state that the scope of the program includes plant
specific components identified in LRA Table 3.1-1.  

The applicant is requested to clarify this apparent discrepancy. In addition, the applicant is 
requested to confirm that when the application indicates a Row Number item identified in LRA 
Table 3.1-1 is consistent with NUREG-1801, all the GALL item numbers in Table 1 of Volume 
1 of NUREG-1 801 were evaluated by the applicant and they contain materials, operate in an 
environment, are susceptible to aging effects/mechanisms, and have aging management 
programs that are consistent with those reviewed and approved for the GALL item numbers in 
Table 1 of Volume 1 ofNNUREG-1801. If this is not true, identify all reactor vessel, internals, 
and reactor coolant system components that you indicate are consistent with NUREG-1801, but 
do not contain materials, operate in an environment, are susceptible to aging effects/mechanisms, 
or have aging management programs that are consistent with those reviewed and approved for 
GALL item numbers in Table 1 of Volume 1 of NUREG-1801.  

Response: 

In the Section 2 tables of the LRA, where OPPD indicates a link to a 3.X.1 or 3.X.3 table line 
item, this means that the aging management of the applicable components is consistent with the 
aging management addressed in the equivalent GALL Report line items.  

For the Table 3.X.1 AMR Items, this means that the Structure/Component, the Material, the 
Environment, the Aging Effect/Mechanism, and the AMP are the same as described in the 
equivalent line item of the GALL Report.
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In the Table 3.X.3 AMR Items, links are made to equivalent Table 3.X.1 AMR Items, but may: 
(1) include an additional component type, having the same material/environment/AERM/AMP 
combination; (2) credit an additional or equivalent AMP as the GALL Report; (3) address an 
additional AERM above and beyond the GALL Report; or (4) for the same component type(s), 
include another similar material that undergoes the same AERM(s) for the given environment 
that would be able to be managed by the same AMP, etc.  

Because of this consistency with the GALL Report, the AMR Items in Tables 3.X.1 and 3.X.3 
are not typically discussed in the program descriptions in Appendix B of the LRA. Per the 
agreements made following the 2001 LRA Format Demonstration Project, relative to consistency 
with the GALL Report, NRC and OPPD determined that such discussions were not needed in 
Appendix B of the LRA. Where there may be some additional clarification required for 
individual Table 3.X.1 or 3.X.3 AMR Items, it is provided in the Discussion column of the AMR 
Item.  

Per those same NRC/OPPD agreements, however, in the Section 2 tables of the LRA, where 
OPPD indicates a link to a Table 3.X.2 AMR Item, this is indicative of a 
component/material/environment/AERMIAMP combination that is not included in the GALL 
Report. Because there can be no consistency with the GALL Report for these aging management 
combinations, discussions have typically been included in the program discussions included in 
Appendix B of the LRA and/or in the Discussion column of the 3.X.2 AMR Item to provide 
clarification relative to the aging management of the applicable components.  

To summarize, aging management that is addressed in Tables 3.X. and 3.X.3 does not require 
further discussion in Appendix B of the LRA because it is consistent with the aging management 
described in the equivalent line items of the GALL Report. Since, however, aging management 
of the components in Tables 3.X.2 is not addressed by the GALL Report, additional discussion is 
provided in Appendix B of the LRA and/or in the Discussion column of individual Table 3.X.2 
AMR Items to clarify how aging management is accomplished.  

3.1.2-3 

LRA Table 3.1.2, rows 3.1.2.08 and 3.1.2.11, indicates that void swelling, and reduction in 
fracture toughness of the reactor vessel internals flow skirt are managed by the Reactor Vessel 
Internals Inspection Program and row 3.1.2.09 indicates that cracking of the reactor vessel 
internals flow skirt is managed by the Alloy 600 Program. The Alloy 600 Program is for piping 
and head penetrations and is dependent on leakage detection for detection of cracking. Identify 
the inspections and frequency of inspection to be performed as part of the Alloy 600 program to 
detect cracks in the reactor vessel internals flow skirt. Since the Reactor Vessel Internals 
Inspection Program indicates that a fluence, stress, and fracture mechanics analysis will be 
performed to determine the critical location, acceptance criteria and appropriate inspection 
technique, confirm that the applicant is planning to perform these analyses for the reactor vessel 
internals flow skirt to manage the aging effects of void swelling and reduction in fracture 
toughness.
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Response: 

The flow skirt is one of those components currently included under the scopes of the Reactor 
Vessel Internals Inspection Program and the Alloy 600 Program. Exactly how the flow skirt is to 
be managed under the Alloy 600 Program is yet to be determined; however, that determination 
will be made before entry into the period of extended operation.  

The fracture mechanics analysis committed to in Section B.2.8 of the LRA will be performed 
prior to the period of extended operation.  

3.1.2-4 

LRA Table 3.1.2, row 3.1.2.16, indicates cracking of pressurizer relief valve and instrument 
nozzle inserts are managed by the chemistry program and the inservice inspection program.  
Identify the inspections and frequency of inspection to be performed as part of inservice 
inspection program to detect cracks in the pressurizer relief valve and instrument nozzle inserts.  
Provide your basis for concluding these inspections will be adequate for detecting cracking in 
these components.  

Response: 

The relief nozzle and the relief nozzle inner radius section have UT examinations performed 
every 10 year inspection interval per Section XI of the ASME Boiler and Pressure Vessel Code.  
OPPD follows the code requirements for detection of cracking and examination of code-required 
volumes. The instrument nozzles are 1 inch connections and do not, therefore, undergo NDE in 
the ISI Program because they are <4 inches NPS. They are, however, part of the Section XI 
visual inspection for leaks that is performed at the conclusion of every refueling outage.  

There is additional aging management associated with the pressurizer instrument nozzles that is 
addressed in LRA AMR Results Item 3.1.1.11. The most likely location for cracking relative to 
the instrument nozzles is with the Inconel 182 welds. Refer to LRA Table 2.3.1.2-1 (page 2-31 
of the LRA). The 7 th row in this table refers to the instrument nozzle inserts and identifies LRA 
AMR Results Item 3.1.2.16 for aging management as noted in the RAI. The last row on the page 
specifically addresses the pressurizer instrument nozzle welds. The applicable LRA AMR 
Results Item for aging management of these welds is 3.1.1.11. This line item in Table 3.1-1 of 
the LRA identifies that there is to be a plant specific program, the Alloy 600 Program, for the 
aging management of Inconel 182 welds. The details of this program are still in development 
but will be completed prior to the period of extended operation.  

3.1.2-6 

Item 3.1.1.30 in LRA Table 3.1-1, "pressurizer integral supports", states that the component 
identified in the GALL report is not applicable to FCS. The aging effect for pressurizer integral 
supports is identified as crack initiation and growth due to cyclic loading. The SRP indicates 
that the AMP for this aging effect is the inservice inspection program. LRA Table 2.3.1.2-1 
indicates that the pressurizer support assembly is within scope. For this item, LRA Table 3.1-2,
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row 3.1.2.15 only discusses loss of material due to boric acid corrosion. The boric acid corrosion 
program will not detect cracks in pressurizer supports. Provide your basis for concluding that 
crack initiation and growth due to cyclic loading is not an applicable aging effect for the 
pressurizer support assembly. If it is applicable, provide an AMP for this aging effect.  

Response: 

AMR Item 3.1.1.30 indicates that the "Pressurizer Integral Supports" are not applicable to FCS 
because the terminology does not correspond to that used for FCS. Since the FCS pressurizer is 
not as large as that in other CE plants, there is only one pressurizer support. The FCS pressurizer 
support assembly is made up of the carbon steel base ring welded to a two-piece low alloy steel 
support skirt. The aging management of the support skirt should have included, and now 
includes, the AERM of Cracking for the low alloy steel welds between the two low alloy steel 
sections of the support skirt and between the support skirt and the low alloy steel pressurizer.  
The FCS In-Service Inspection Program does inspect these welds. FCS is, therefore, consistent 
with GALL Report Line Items IV.C2.5-u and IV.C2.5-v (the only difference being that the 
GALL Report includes materials of carbon steel or stainless steel while the FCS skirt is low alloy 
steel).  

3.2 Engineered Safety Systems 

3.2.1-2 

LRA Table 3.2-1, Row Number 3.2.1.12, indicates that for closure bolting in high pressure or 
high temperature systems, bolting integrity is the aging management program for the identified 
aging effects of loss of material due to general corrosion, loss of preload due to stress relaxation, 
and crack initiation and growth due to cyclic loading or stress corrosion cracking (SCC). The 
applicant stated in LRA Appendix B that the FCS bolting integrity program (LRA Section B. 1.1) 
is consistent with XI.M18, "Bolting Integrity," as identified in NUREG-1801 with the following 
exception: "FCS has not identified stress corrosion cracking (SCC) as a creditable aging effect 
requiring management for high strength carbon steel bolting in plant indoor air. FCS will utilize 
ASME Section XI, Subsection IWF visual VT-3 inspection requirements rather than volumetric 
inspections for inspection of supports." 

The applicant is requested to provide a basis on which to conclude that SCC will not have to be 
considered as a creditable aging effect requiring management, considering the potentially high 
pressure or high temperature environment of moisture, humidity, and leaking fluid. Also, in 
view of the examination methods specified in XI.M18, which include VT-1 and volumetric 
examination as methods of inspection, in accordance with the requirements of Section XI, 
Subsections IWB and IWC, the applicant is requested to address the adequacy of using VT-3 
visual examination of Subsection IWF, to detect the above identified aging effects of loss of 
material, loss of preload, and cracking.
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Response: 

The above exception quotation from Section B.1.1 of LRA Appendix B includes two separate 
exceptions. The first exception is that FCS has not identified SCC as a credible AERM for high 
strength CS bolting in plant indoor air. The first reason for this position is that stainless steels, 
high strength aluminum alloys, and brasses are the most susceptible alloys to SCC. Ordinary 
steels are not as susceptible. Secondly, SCC requires exposure to specific chemical solutions for 
the mechanism to occur. Stainless steels require chloride-laden solutions.  

Aluminum alloys require sodium chloride solutions. Brasses require ammonia solutions.  
Ordinary steels require exposure to caustic (NaOH) or mixed acid solutions. Thirdly, elevated 
temperature is usually a factor when SCC occurs. For the CS steel bolting in question, therefore, 
(1) the material is not readily susceptible to SCC, (2) a caustic or mixed acid solution 
environment is not present, and (3) elevated temperatures are not present.  

The second exception is that FCS will utilize ASME Section XI, Subsection IWF visual VT-3 
inspection requirements rather than volumetric inspections for the inspection of supports.  
Because support bolting does not perform a pressure retention function like flange bolting, pump 
casing bolting, etc., the VT-3 inspection is deemed to be adequate.

3.3 Auxiliary Systems

3.3-1 

The staff's expectation is that every component that is identified as requiring an AMR in LRA 
Tables 2.3.3.1-1 through 2.3.3.20-1, would have a link to AMR Table 3.3-1, 3.3-2, or 3.3-3 in the 
LRA. However, during its review, the staff found links to other system groups. Each link to a 
non-auxiliary system group is identified below. For each item, please provide a justification for 
the link, or provide the correct link to LRA Table 3.3-1, 3.3-2, or 3.3-3: 

Component Table Link 

Heat Exchanger 2.3.3.1-1 3.4.1.10 (SPCS link) 

Valve Bodies 2.3.3.1-1 3.1.1.25 (Reactor system link) 
3.4.1.02 (SPCS link) 

Filter/Strainer Housing 2.3.3.2-1 3.2.1.10 (ESF system link) 

Heat Exchanger 2.3.3.2-1 3.2.1.10 (ESF system link) 
3.4.1.10 (SPCS link) 

Ion Exchanger 2.3.3.2-1 3.2.1.10 (ESF system link) 

Pipes & Fittings 2.3.3.2-1 3.2.1.10 (ESF system link) 

Pump Casings 2.3.3.2-1 3.2.1.10 (ESF system link)
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Component Table Link 

Valve Bodies 2.3.3.2-1 3.2.1.10 (ESF system link) 

Pipes & Fittings 2.3.3.10-1 3.1.3.13 (Reactor system link) 

Valve Operators 2.3.3.10-1 3.1.3.13 (Reactor system link) 

Heat Exchanger 2.3.3.19-1 3.4.1.10 (SPCS link) 

Pipes & Fittings 2.3.3.19-1 3.1.1.01 (Reactor system link) 

Valve Bodies 2.3.3.19-1 3.1.1.01 (Reactor system link) 

Response: 

Component Table Link Justification 

Heat Exchanger 2.3.3.1-1 3.4.1.10 (SPCS link) The link to 3.4.1.10 has been changed to 3.3.1.08 
such that aging management of the Letdown Heat 
Exchanger is consistent with the GALL Report.  

Valve Bodies 2.3.3.1-1 3.1.1.25 (Reactor system The link to 3.1.1.25 is for a CASS valve body in 
link) the Chemical and Volume Control System. The 

3.4.1.02 (SPCS link) GALL Report does not include any valves in the 
Chemical and Volume Control System. The 
linkage is provided to link the AERM of cracking 
for the valve body to GALL Report Volume 2, 
Chapter IV, Item C.2.4-b, which is for a valve that 
meets the criteria discussed in Item 3 of the 
response to 3.2 D-1.  
The link to 3.4.1.02 is in error. The link should 
have been to 3.3.3.03. Valve bodies have been 
added to the list of components for AMR Item 
3.3.3.03.  

Filter/Strainer 2.3.3.2-1 3.2.1.10 (ESF system The link to 3.2.1.10 is in error. The link should 
Housing I link) have been to 3.3.3.01. See Note I below.
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Component Table Link Justification 

Heat Exchanger 2.3.3.2-1 3.2.1.10 (ESF system The link to 3.2.1.10 is in error. The link should 
link) have been to 3.2.1.09 as discussed further in the 

next paragraph.  

3.4.1.10 (SPCS link) The link to 3.4.1.10 is in error. The link has been 
corrected to 3.2.1.09. The link is for the spent fuel 
pool heat exchanger tubes and tubesheet that are 
made of stainless steel exposed to closed cycle 
cooling water and borated treated water on the 
other side. The material for the GALL Report 
spent fuel pool heat exchanger is listed as carbon 
steel. The linkage is provided to link the AERM of 
loss of material for the spent fuel pool heat 
exchanger tube and tube sheet to GALL Report 
Volume 2, Chapter V, Item A.6-c, which is for a 
heat exchanger that meets the criteria discussed in 
Item 3 of the response to 3.2 -1.  

Ion Exchanger 2.3.3.2-1 3.2.1.10 (ESF system The link to 3.2.1.10 is in error. The link should 
link) have been to 3.3.3.0 1. See Note 1 below.  

Pipes & Fittings 2.3.3.2-1 3.2.1.10 (ESF system The link to 3.2.1.10 is in error. The link should 
link) have been to 3.3.3.0 1. See Note 1 below.  

Pump Casings 2.3.3.2-1 3.2.1.10 (ESF system The link to 3.2.1.10 is in error. The link should 
link) have been to 3.3.3.01. See Note 1 below.  

Valve Bodies 2.3.3.2-1 3.2.1.10 (ESF system The link to 3.2.1.10 is in error. The link should 
link) have been to 3.3.3.01. See Note 1 below.  

Pipes & Fittings 2.3.3.10-1 3.1.3.13 (Reactor system This is a typographical error. The link should be to 
link) 3.3.1.13 

Valve Operators 2.3.3.10-1 3.1.3.13 (Reactor system The valve operators have been removed from 
link) scope and are no longer in Table 2.3.3.10-1.  

Heat Exchanger 2.3.3.19-1 3.4.1.10 (SPCS link) The link to 3.4.1.10 is for a chiller cooler 
associated with the SG Blowdown sample. The 
GALL Report does not include the Primary 
Sampling System. The linkage is provided to link 
the AERM of loss of material for the cooler shell 
to GALL Report Volume 2, Chapter VIII, Item 
G.5-c, which is for a heat exchanger that meets the 
criteria discussed in Item 3 of the response to 3.2 
1.
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Component Table Link Justification 

Pipes & Fittings 2.3.3.19-1 3.1.1.01 (Reactor system Link 3.1.1.01 includes GALL Report Volume 2, 
link) Chapter IV, Item C2.2-b (See Note 2). Since this 

item includes piping and fittings in the Primary 
Sampling System, OPPD concludes this is an 
appropriate link.  

Valve Bodies 2.3.3.19-1 3.1.1.01 (Reactor system Link 3.1.1.01 includes GALL Report Volume 2, 
link) Chapter iv, Item C2.2-b (See Note 2). OPPD 

concluded this was an appropriate link to provide 
linkage of valve bodies in the Primary Sampling 
System to the Fatigue Monitoring Program.  

Note 1: AMR Item 3.3.3.01 is in error. The corrected item is shown below.  

3.3.3.01 Pipes, Stainles Borated Cracking Chemistry 3.2.1.10 The FCS components are made 
fittings, valve s steel Treated Stress Program of the same material, exposed 
bodies, filter Water corrosion (B. 1.2) to the same environment, 
casings, cracking subject to the same aging 
pump effects and managed by the 
casings, ion same aging management 
exchangers program as the components 
and heat evaluated in NUREG-1801 
exchangers Volume 2 V.A.1-a, V.A.3-a, 

and V.A.4-a 

Note 2: GALL Report Volume 2, Chapter IV, Item C2.2-b 

C2.2-b Connected systems Carbon Chemically Cumulative Fatigue is a time-limited aging Yes, 

C2.2.5 piping and fittings steel with treated fatigue analysis (TLAA) to be TLAA 
C2.2.6 Sampling system stainless borated damage/Fatigue performed for the period of 

Drains and steel water up to extended operation, and, for 
instrument lines cladding, 3400C Class 1 components, 

stainless (644°F) environmental effects on 

steel fatigue are to be addressed. See 
the Standard Review Plan, 
Section 4.3 "Metal Fatigue," 
for acceptable methods for 
meeting the requirements of 
10 CFR 54.21(c)(1)(1) and (ii), 
and for addressing 
environmental effects on 
fatigue.  
See Chapter X.M1 of this 
report for meeting the 
requirements of 
10 CFR 54.21(c)(1)(iii).

_r 4
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3.3.1-8 

In LRA Table 2.3.3.13-1, the applicant identified loss of material as a plausible aging effect for 
ducts and fittings. The staff noted that for ducts in other ventilation systems, the applicant has 
also identified aging effects related to the elastomer degradation. In order for the staff to 
understand whether aging effects are applicable to elastomers in the ducts for the ventilating air 
system, the staff requests the applicant to clarify whether there are elastomer components in the 
ventilating air system and to provide a technical basis for not considering aging degradation of 
the elastomer component, if any.  

Response: 

There are no elastomers in the Ventilating Air System; therefore, there are no aging effects 
requiring management.  

3.4 Steam and Power Conversion Systems 

3.4-1 

The staff's review of LRA Section 3.4 found that aging effects associated with two types of 
materials jointed together, such as carbon steel jointed with stainless steel, are not discussed. Do 
any components in the steam and power conversion systems consist of dissimilar metals? Can 
they be subject to loss of material due to galvanic corrosion? If so, identify these components 
and describe how the aging effects due to galvanic corrosion are managed during the period of 
extended operation, or provide justification for why loss of material due to galvanic corrosion is 
not a plausible aging effect.  

Response: 

Galvanic corrosion is not an aging mechanism and therefore is not identified as an AERM for the 
systems/components included in the Steam and Power Conversion System section (Section VIII) 
of the GALL Report.  

However, OPPD has identified components in the Feedwater System, the Auxiliary Feedwater 
System, and the Main Steam System that are potentially subject to galvanic corrosion. These 
components are managed for aging in the same manner, using the same AMPs, as all 
components subject to a loss of material. Details relative to these components are available on
site for NRC inspection.  

3.4-2 

The staff cannot discern internal from external environments in the LRA. Therefore, the staff 
requests the applicant to confirm that raw water is not an internal or external environment that 
steam and power conversion system components are exposed to. If any components in the steam 
and power conversion systems are exposed to raw water, identify the system, components, aging 
effects, and aging management programs credited with managing the aging effects.
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Response: 

Raw water is not an environment for the Steam and Power Conversion Systems.  

3.4.1-1 

In LRA Table 3.4-1, row number 3.4.1.12, it states that the external surfaces of buried 
condensate storage tank and AFW piping identified in the GALL report is not applicable to Fort 
Calhoun. The staff needs to understand the basis for the applicant's conclusion that this GALL 
item is not applicable to FCS. Does this mean that there are no buried tanks or piping in the 
steam and power conversion systems at Fort Calhoun, or are there no plausible aging effects for 
these components? Please clarify the basis for the conclusion.  

Response: 

There are no buried Steam and Power Conversion System components at FCS.  

3.4.1-3 

LRA Table 3.4-1, row 3.4.1.08, discusses aging management of closure bolting, and credits the 
bolting integrity program (LRA Section B. 1.1) for managing loss of material and crack initiation, 
with one exception. LRA Section B. 1.1 states that the bolting integrity program will be 
consistent with GALL program XI.M3, "Reactor Head Closure Studs" and XI.M18, "Bolting 
Integrity," with the exception that SCC has not been identified as a creditable aging effect for 
high-strength carbon steel bolting in plant indoor air. The reviewer requests the applicant to 
discuss the basis for its conclusion that SCC is not a creditable aging effect for bolting.  

Response: 

See response to RAI 3.2.1-2.  

3.4.1-4 

It is stated in LRA Table 3.4-1, Row number 3.4.1.03, that the environment identified in 
NUREG-1801 is not applicable to FCS, since the AFW piping at FCS is not exposed to untreated 
water from a back-up water supply. It appears that AFW piping from the emergency feedwater 
storage tank (EFWST) is exposed to a ground water, soil and /or outdoor environment and would 
fall in the category identified in the NUREG-1801. Since there is no reference to the buried 
piping program for the AFW piping in LRA Section 2.3.4.2-1 for the AFW piping, provide 
clarification as to how the aging effects in this portion of the AFW piping will be managed.  

Response: 

The EFWST is not outside. It is located inside the Auxiliary Building; therefore, there is no 
buried AFW piping. Refer to boundary drawing 11405-M-254, Sheet 2. This drawing shows 
that the tank is located in the Auxiliary Building.
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3.4.1-6 

LRA Tables 2.3.1.1-1 and 2.3.4.2-1 identify components, intended functions, and aging 
management review results for the feedwater and the AFW systems, respectively. Item 3.4.1.08 
in the AMR results column for bolting in these systems leads to the aging management of loss of 
material due to general corrosion, crack initiation, and growth due to cyclic loading and/or SCC 
in closure bolting in LRA Table 3.4-1. The aging effect is stated to be managed by the bolting 
integrity program. However, the scope of this program as discussed in LRA Section B. 1.1, does 
not include LRA Tables 3.4-1, 3.4-2 or 3.4-3. Provide clarification for this discrepancy.  

Response: 

Refer to the response to RAI 3.1-2. Specific to the Bolting Integrity Program, there are no 
components in Tables 3.4-2 or 3.4-3 that reference this program.  

3.4.1-7 

LRA Tables 2.3.4.1-1 (Feedwater), 2.3.4.2-1 (Auxiliary Feedwater), and 2.3.4.3-1 (Main steam 
and Turbine steam extractions) identify item 3.4.1.13 for AMR results of bolting. In LRA Table 
3.4-1, row number 3.4.1.13, it is stated that the boric acid corrosion prevention program would 
manage the aging effect of loss of material due to boric acid corrosion in bolting. However, the 
steam and power conversion system has not been identified as being within the scope of the boric 
acid corrosion program as discussed in LRA Section B.2.1. Provide clarification for this 
discrepancy.  

Response: 

Refer to the response to RAI 3.1-2.  

3.4.1-8 

In LRA Tables 2.3.4.3-1 (Main Steam and Turbine Steam Extraction) and 2.3.4.1-1 (Feedwater), 
AMR results for pipe/fittings refer to item 3.4.1.06. This link in LRA Table 3.4-1, row 3.4.1.06 
identifies FAC as the AMP for carbon steel piping. However, the scope of the FAC program in 
LRA Section B.1.5 does not refer to LRA Table 3.4-1, implying that carbon steel piping in main 
steam and turbine steam extraction and feedwater is not covered by the FAC program. Please 
clarify this discrepancy. Similarly, link 3.4.3.04 in LRA Table 2.3.4.3-1 identifies the FAC 
program for managing the aging effects in carbon steel piping / fittings in LRA Table 3.4-3.  
This indicates that some portions of the piping/fittings in main steam and turbine steam 
extraction are evaluated in NUREG-1801 and some are not, but are still managed by the FAC 
program due to similarity of materials and environments. Identify the specific portions of the 
piping which are evaluated in GALL, and which are not.  

Response: 

The indication assumed in the next to the last sentence of the RAI is incorrect. The link to 
3.4.3.04 is made because that AMR Item adds the filters/strainers that are not specifically
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addressed by 3.4.1.06 and are part of the system. All of the piping in scope in this system is 
included in the FAC Program. Refer to the response to RAI 3.1-2.  

3.4.1-9 

LRA Table 2.3.4.2-1, which lists components subject to AMR for the auxiliary feedwater 
system, refers to items 3.4.1.02 and 3.4.1.05 for AMR results for tanks. These links in LRA 
Table 3.4-1 lead to the chemistry program (B.1.2), one-time inspection program (B.3.5), and 
general corrosion for external surfaces program (B.3.3). However, the one-time inspection 
program (B.3.5) does not have LRA Table 3.4-1 within its scope and therefore, excludes tanks in 
the auxiliary feedwater system. Provide clarification for this discrepancy.  

Response: 

Refer to the response to RAI 3.1-2.  

3.4.1-14 

The piping and fittings in the feedwater system are subject to wall thinning due to flow 
accelerated corrosion as indicated in LRA Tables 2.3.4-1 and 3.4-1, Row 3.4.1.06. This aging 
effect is managed by the FAC program in LRA Appendix B.1.5. However, the scope of this 
program does not include LRA Table 3.4-1, indicating that piping and fittings in the feedwater 
system are excluded from the FAC program. Provide clarification for this discrepancy. Also 
NUREG 1801, Volume 2, VIII D2.3-a and VIII D2.3.2 recommends the FAC program for the 
feedwater pump (steam turbine and motor driven) suction and discharge lines. Clarify the 
exclusion of these components from LRA Table 2.3.4-1.  

Response: 

Refer to the response to RAI 3.1-2. The second part of this RAI does not require a response, as 
discussed in teleconferences with the NRC on October 28 and 31, 2002. The information relative 
to this issue will be addressed in the NRC teleconference summary.  

3.4.3-2 

Discuss how the boric acid corrosion program would manage the aging effect of loss of material 
due to boric acid corrosion for filters and strainers such that the intended function of filtration is 
maintained, since even an acceptable level of corrosion from a structural integrity point of view 
could degrade the intended function of filtration.  

Response: 

This RAI does not require a response, as discussed in teleconferences with the NRC on October 
28 and 31, 2002. The information relative to this issue will be addressed in the NRC 
teleconference summary.  

3.5 Structures

3.5-1
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Each row entry in LRA Table 3.5-1 identifies an aging management program for each aging 
effect/mechanism in the table. However, for many of the row entries in LRA Table 3.5-1, the 
'Discussion' column concludes that the aging effect/mechanism is not applicable for the 
component(s) at FCS. Although the aging effect/mechanism may not have been observed to date 
at FCS, the staff considers the inspection for that aging effect during the period of extended 
operation through an aging management program to be appropriate in many cases. Provide 
clarification as to whether the aging effects, identified for the following row entries in LRA 
Table 3.5-1, will be managed during the period of extended operation by the aging management 
program that is listed with the row entry: 

Row Entry Aging Management Program 

3.5.1.07 Containment ISI 
3.5.1.10 Plant specific 
3.5.1.12 Containment ISI and Containment Leak Rate Test 
3.5.1.16 Structures Monitoring 
3.5.1.17 Plant specific 
3.5.1.22 Plant specific 

Response: 

Refer to the response to RAI 3.1-2. For concrete at FCS, even though OPPD has concluded that 
the AERMs identified for concrete in the GALL Report are not applicable due to the plant's 
operating experience, OPPD has committed to be consistent with the GALL Report and monitor 
for the possibility of the AERMs with the programs identified in the GALL Report.  

3.5-2 

The staff's expectation is that every component that is identified as requiring an AMR in LRA 
Tables 2.4.1-1 through 2.4.2.7-1, would have a link to AMR Table 3.5-1, 3.5-2, or 3.5-3 in the 
LRA. However, during its review, the staff found links to other system groups. Each link to a 
non-structures group is identified below. For each item, please provide a justification for the 
link, or provide the correct link to LRA Table 3.5-1, 3.5-2, or 3.5-3: 

Component Table Link 

Calcium Silicate Board in 2.4.1-1 3.3.2.80 (Auxiliary system link) 
Ambient Air 

Auxiliary Bldg Fire 2.4.2.1-1 3.3.1.19 (Auxiliary system link) 
Penetration Barriers 3.3.1.25 (Auxiliary system link) 

3.3.2.51 (Auxiliary system link) 
3.3.2.52 (Auxiliary system link) 
3.3.2.53 (Auxiliary system link) 

1 3.3.2.54 (Auxiliary system link)
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Component Table Link 
3.3.2.79 (Auxiliary system link) 

Auxiliary Bldg Pyrocrete 2.4.2.1-1 3.3.2.59 (Auxiliary system link) 
3.3.2.60 (Auxiliary system link) 
3.3.2.61 (Auxiliary system link) 

Safety Injection and 2.4.2.1-1 3.3.2.36 (Auxiliary system link) 
Refueling Water Tank 

Carbon Steel Pipe and 2.4.2.3-1 3.3.1.05 (Auxiliary system link) 
Pipe Casing 

Fire Protection Pyrocrete 2.4.2.3-1 3.3.2.59 (Auxiliary system link) 
3.3.2.60 (Auxiliary system link) 
3.3.2.61 (Auxiliary system link) 

Stainless Steel Strainer 2.4.2.3-1 3.3.1.16 (Auxiliary system link) 
Backwash Piping Floor 
Penetration 

All Components 2.4.2.5-1 Various Auxiliary system links 

Response: 

Component Table Link Justification 

Calcium 2.4.1-1 3.3.2.80 (Auxiliary OPPD lists fire barriers as part of the 
Silicate system link) plant structures in Section 2 of the LRA.  
Board in The GALL Report (NUREG-1801) 
Ambient Air includes aging management for fire 

barriers in Volume 2, Chapter VII, 
Auxiliary Systems; therefore, the aging 
management of fire barriers is included 
in Section 3.3 of the LRA.  

Auxiliary 2.4.2.1-1 3.3.1.19 (Auxiliary OPPD lists fire barriers as part of the 
Bldg Fire system link) plant structures in Section 2 of the LRA.  
Penetration 3.3.1.25 (Auxiliary The GALL Report (NUREG-1801) 
Barriers system link) includes aging management for fire 

barriers in Volume 2, Chapter VII, 
3.3.2.51 (Auxiliary Auxiliary Systems; therefore, the aging 
system link) management of fire barriers is included 

3.3.2.52 (Auxiliary in Section 3.3 of the LRA.  
system link) 

3.3.2.53 (Auxiliary
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Component Table Link Justification 

system link) 

3.3.2.54 (Auxiliary 
system link) 

3.3.2.79 (Auxiliary 
system link) 

Auxiliary 2.4.2.1-1 3.3.2.59 (Auxiliary OPPD lists fire barriers as part of the 
Bldg system link) plant structures in Section 2 of the LRA.  
Pyrocrete 3.3.2.60 (Auxiliary The GALL Report (NUREG-1801) 

mlink) includes aging management for fire 
system lbarriers in Volume 2, Chapter VII, 

3.3.2.61 (Auxiliary Auxiliary Systems; therefore, the aging 
system link) management of fire barriers is included 

in Section 3.3 of the LRA.  

Safety 2.4.2.1-1 3.3.2.36 (Auxiliary Because of the structural nature of the 
Injection and system link) Safety Injection and Refueling Water 
Refueling Tank, it was included in Section 2.4 of 
Water Tank the LRA. The plant specific link was 

included in Section 3.3 because it is 
analogous to the spent fuel pool liner 
included in GALL Report Volume 2, 
Chapter VII, Auxiliary Systems.
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Component Table Link Justification 

Carbon Steel 2.4.2.3-1 3.3.1.05 (Auxiliary This is a link for aging of the external 
Pipe and system link) surfaces of piping associated with the 
Pipe Casing fire protection system. Since fire 

protection piping is included in GALL 
Report Volume 2, Chapter VII, 
Auxiliary Systems, the link was made to 
the aging management program for 
external surfaces of carbon steel 
components in Section 3.3, Auxiliary 
Systems, of the LRA.  

Fire 2.4.2.3-1 3.3.2.59 (Auxiliary OPPD lists fire barriers as part of the 
Protection system link) plant structures in Section 2 of the LRA.  
Pyrocrete 3.3.2.60 (Auxiliary The GALL Report (NUREG-1801) 

mlink) includes aging management for fire 
barriers in Volume 2, Chapter VII, 

3.3.2.61 (Auxiliary Auxiliary Systems; therefore, the aging 
system link) management of fire barriers is included 

in Section 3.3 of the LRA.  

Stainless 2.4.2.3-1 3.3.1.16 (Auxiliary This link is in error. The link should be 
Steel system link) to 3.5.2.25 
Strainer 
Backwash 
Piping Floor 
Penetration 

All 2.4.2.5-1 Various Auxiliary OPPD lists fuel handling equipment and 
Components system links heavy load cranes as part of the plant 

structures in Section 2 of the LRA. The 
GALL Report (NUREG-1 801) includes 
aging management for fuel handling 
equipment and heavy load cranes in 
Volume 2, Chapter VII, Auxiliary 
Systems; therefore, the aging 
management of fire barriers is included 
in Section 3.3 of the LRA.

f • 4'
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3.5.1-1 

In discussing below-grade concrete at FCS in LRA Table 3.5-1, row 3.5.1.07, you have 
determined that the below-grade environment is relatively benign, which exempts you from 
having an aging management program for below-grade inaccessible concrete components.  
However, as the containment tendon gallery is below-grade and is accessible for inspection, its 
condition could provide confirmation as to the benign characteristics of the soil/groundwater 
environment. Therefore, please provide information regarding the condition of the containment 
tendon gallery which supports your assessment regarding the benign characteristics of the 
below-grade media.  

Response: 

The exterior of the below-grade concrete wall of the tendon gallery is, by definition, inaccessible 
for inspection. If the reviewer is implying that inspections of the inside of the below-grade 
tendon gallery wall will provide evidence that the environment on the outside of the wall is not 
adversely affecting the concrete, then the results of these inspections performed to date indicate 
that no external degradation is occurring. Although the tendon gallery is not part of the 
Containment boundary, it is included as part of the Containment inspections. In October 1999, 
there was no evidence of active concrete degradation (i.e., no residue indicating spalling 
concrete). Additionally, there were no signs of active seepage and all surfaces were dry. Fine 
cracks that had been noted in earlier inspections and monitored in subsequent inspections 
showed no signs of movement from those previous inspections.  

3.5.1-2 

The LRA Table 2.4.1-1 entry entitled "Containment Grout in Ambient Air" identifies several 
sections of the LRA Section 3 AMR results that are credited with managing the aging of grout.  
The staff is unclear with regard to the location of grout within containment. In order to 
determine whether the credited programs are adequate to manage aging of grout, please clarify 
the location of grout within the containment and provide information to demonstrate that the 
containment grout will be adequately managed during the period of extended operation.  

Response: 

"Containment Grout in Ambient Air" includes grout under baseplates that are not typically 
exposed to fluids, flowing or otherwise. The table referenced in the RAI provides links to LRA 
AMR Items that are consistent with the recommendations in the GALL Report and credit the 
recommended AMPs. This, therefore, appears to be an invalid RAI question since the GALL 
Report indicates that further evaluation is not required if the indicated component is included in 
the recommended AMP.  

There is an error in Table 2.4.1-1 for the "Containment Grout in Ambient Air" Component Type.  
The link to LRA AMR Item 3.5.1.23 is incorrect and should not appear.
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3.5.1-5 

Row entry 3.5.1.23 in LRA Table 3.5-1 addresses cracking due to SCC for stainless steel liners 
exposed to water.  

a. Please clarify why this row entry (3.5.1.23) is referenced for several concrete components in 
LRA Section 2.4, "Scoping and Screening Results: Structures." 

Response: 

There is an AMR Item number sequencing error in LRA Table 3.5-1. There are two AMR Items 
3.5.1.22. The second of these should be 3.5.1.23, which is applicable to concrete. The AMR 
Item addressing SCC of stainless steel is actually AMR Item 3.5.1.24. AMR Item 3.5.1.25 
continues in the correct sequencing order.  

b. Also, in row entry 3.5.1.23, the applicant states: "The combinations of components, 
materials and environments identified in NUREG-1801 are not applicable to FCS." The 
GALL report identifies concrete tanks as Group 7 structures, and steel tanks as Group 8 
structures. It is unclear to the staff whether the applicant is stating that neither group 
contains liners. The staff believes that, if the subject structures contain liners, these liners 
may be needed to ensure the structural integrity of the tanks. On this basis, please clarify 
whether any Group 7 or Group 8 structures that are within the scope of license renewal and 
subject to an AMR, contain liners. If so, please provide the basis for why these liners are not 
needed to maintain the intended function of the subject containers. Specifically, please 
provide a list of safety-related tanks that are in the FCS yard, in buildings, and those below 
grade. Please provide materials and environments they are subjected to, and the aging 
management program(s) applicable to these tanks.  

Response: 

FCS has only one concrete tank (Group 7 Structure). This tank is the Safety Injection and 
Refueling Water Tank (SIRWT), which is located in the Auxiliary Building and addressed in 
Table 2.4.2.1-1, Auxiliary Building. It has a coated carbon steel liner and does not, therefore, 
fall under the provisions of the AMR Item in question. It is managed for aging per AMR Item 
3.3.2.36. FCS has no structural steel tanks (Group 8 Structures), i.e., there are no steel tanks 
within the scope of license renewal that are located outdoors exposed to the elements. All steel 
tanks that are within the scope of license renewal are treated as components in the mechanical 
system of which they are a part. They are, therefore, addressed in the LRA Section 2.3 tables 
and managed for aging as indicated by the applicable AMPR Items referenced in those tables.  

Consistent with the above, this is why the Discussion column of the AMR Item in question states 
that, "The combinations of components, materials and environments identified in NUREG- 1801 
are not applicable to FCS."
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3.5.1-6 

LRA Table 3.5-1, row 3.5.1.16, states that the structures monitoring program is credited for 
managing various types of aging effects for the subject components. However, in the discussion 
column, the applicant states that aging management is not required because the concrete at FCS 
was designed in accordance with ACI 318-63. The statement in the discussion column 
contradicts the information regarding the structures monitoring program. Please resolve the 
discrepancy.  

Response: 

In the Discussion column of LRA AMR Item 3.5.1.16, there are nine items. Item number one 
indicates that the aging management of the concrete at FCS will be performed with a Structures 
Monitoring Program that is consistent with the GALL Report. Item numbers two through nine 
provide specific FCS information regarding the aging mechanisms described in Chapter IIA of 
the GALL Report. Although the plant specific information (items two through nine) indicates 
aging management is not required, FCS has indicated in item number one that a program will be 
credited for managing the aging of concrete for the period of extended operation.  

3.5.1-7 

In the discussion column of LRA Table 3.5-1, row 3.5.1.16, the applicant refers to concrete 
Classes A, B, and C at FCS. The staff is not familiar with these concrete classes. In order to 
confirm whether aging management is not required for these concrete classes, please provide the 
definition for each class of concrete, the differences among them, and their applicability.  

Response: 

There are three classes of concrete at FCS, Classes A, B, and C. Class A concrete is used in the 
containment shell and containment foundation. Class B concrete is used in the interior concrete 
structures inside the containment shell, auxiliary building concrete and foundation, tendon access 
gallery, intake structure, turbine pedestal, circulating water tunnels, service building, turbine 
building, and other miscellaneous structures. Class C concrete (heavy concrete) is used only in 
areas where special radiation shielding provisions are required.  

Class A concrete has a compressive strength of 5000 psi, water-to-cement ratio of 4.25 
gallons/sack or 0.38, minimum cement content is 6.25 sacks/cubic yard, and the entrained air 
content is 4.75% + 0.75%. Class B concrete has a compressive strength of 4000 psi, water-to
cement ratio of 5.0 gallons/sack or 0.44, minimum cement content is 5.50 sacks/cubic yard, and 
the entrained air content is 5.0% + 1.0%. Class C concrete has a compressive strength of 3000 
psi, water-to-cement ratio of 6.0 gallons/sack or 0.53, minimum cement content is 5.50
sacks/cubic yard, and the entrained air content is 0.0% (i.e., no air entrainment).
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3.5.1-12 

Considering the vulnerability of concrete structural components, the staff has required previous 
license renewal applicants to implement an aging management program to manage the aging of 
these components. The staff position is that cracking, loss of material, and change in material 
properties are plausible and applicable aging effects for concrete components inside containment 
as well as for other structures outside containment. For inaccessible concrete components, the 
staff does not require aging management if the applicant is able to show that the soil/water 
environment is nonaggressive; however, for all other concrete components, inspection through 
an aging management program is required.  

For many of the concrete components listed in LRA Section 2.4, "Scoping and Screening 
Results: Structures," the staff was unable to verify that the aging effect(s) identified for these 
components in LRA Table 3.5-1 will be managed by an appropriate aging management program.  
Provide clarification regarding the AMR conclusions for 

- containment concrete above grade, 
- containment concrete below grade, 
- interior containment concrete in ambient air, 
- containment grout in ambient air, 
- auxiliary building concrete below grade, 
- auxiliary building exterior concrete in ambient air, 
- auxiliary building interior concrete in ambient air, 
- diesel fuel oil tank foundation, 
- diesel generator missile shield enclosure concrete below grade, 
- diesel generator missile shield enclose concrete in ambient air, 
- turbine and service building concrete above grade, 
- turbine and service building concrete below grade, 
- turbine and service building concrete in ambient air, 
- turbine and service building grout in ambient air, 
- intake structure - concrete below grade, 
- intake structure - concrete exposed to raw water, 
- intake structure - concrete exterior in ambient air, 
- intake structure - concrete interior, 
- duct banks - exterior concrete in ambient air, 
- duct banks - concrete below grade, 
- duct banks - interior concrete.  

For each concrete component identified above, identify the applicable aging effects and the 

program that will be used to manage each aging effect.  

Response: 

See response to RAI 3.5-1.
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3.5.1-17 

For concrete exposed to raw water in the intake structure, LRA Table 2.4.2.3-1 identifies AMR 
row entries 3.5.1.16 and 3.5.2.32 in LRA Tables 3.5-1 and 3.5-2, respectively. The latter row 
entry (3.5.2.32) is for component support stainless steel threaded fasteners exposed to ambient 
air and identifies cracking as the aging effect. Provide clarification regarding the reference to 
row entry 3.5.2.32 for concrete exposed to raw water in the intake structure.  

Response: 

AMR item 3.5.2.32 was erroneously included for concrete in raw water and has since been 
removed from the table.  

3.5.3-1 

Based on the information in LRA Table 3.5-3, row number 3.5.3.04, and in FCS AMP B.2.10, 
the applicant plans to inspect and review the masonry walls in accordance with enhanced GALL 
program XI.S5, "Masonry Wall Program." As the ungrouted masonry walls in containments are 
subjected to higher sustained temperatures (> 110 'F), humidity, and radiation, please provide 
the following information for the staff to make a reasonable conclusion regarding the adequacy 
of these walls during the extended period of operation: 

- location of these walls, 
- environment (temperature, humidity, radiation) to which they are subjected, 
- time-interval for examining these walls, and 
- operating experience related to these walls.  

Response: 

The masonry walls in containment are identified as R20, R21, R22, and R23 in the following 
figure of the 989' elevation level of containment.
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Temperature - 120 degrees F 
Humidity- 20 to 100 % 
Radiation - 1 OR/hr averaged over a 40 year life.  

The masonry walls in containment are inspected during performance of the containment 
inspection surveillance test that is performed every other refueling outage.  

Containment inspections performed in 1996, 1999, and 2002 did not identify any degradation of 
the masonry walls.
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4.1 Identification of Time-Limited Aging Analyses 

4.1-1 

LRA Table 4.1-1 identifies time-limited aging analyses (TLAAs) applicable to FCS. Tables 4.1
2 and 4.1-3 in NUREG-1800 identify potential TLAAs determined from the review of other 
license renewal applications. The LRA indicates that NUREG-1800 was used as a source to 
identify potential TLAAs. For those TLAAs listed in Tables 4.1-2 and 4.1-3 of NUREG-1800, 
that are applicable to PWR facilities and not included in Table 4.1-1 of the LRA, discuss whether 
there are any calculations or analyses that address these topics at FCS. If calculations or 
analyses exist that address these topics, discuss how the these calculations or analyses were 
evaluated against the TLAA definition provided in 10 CFR 50.3.  

Response: 

There are seven TLAAs addressed by the NUREG that are not TLAAs for Fort Calhoun. Only 
two of those seven TLAAs had some type of documentation related to the topics identified in 
NUREG-1800. Those two TLAAs which had documentation were reviewed against the criteria 
of 10 CFR 54.3(a), and the individual results are discussed below: 

Metal Corrosion Allowance 
This TLAA does not apply to FCS. While corrosion allowances were made consistent with 
design codes, there are no discrete analyses related to metal corrosion allowances meeting the 
criteria of §54.3(a).  

Polar Crane Fatigue Analyses 
The containment polar crane was purchased using a specification based on Electric Overhead 
Crane Institute standard EOCI-61. EOCI-61 does not address fatigue failure, however a review 
of the Polar crane against the fatigue criteria of ASME NOG-1 and CMAA (Crane 
Manufacturers Association of America)-70, Article 3.3.3.1.3, was performed. The polar crane 
was judged to have near design cycle loading of only two times every outage which is well 
below the 20,000 full load cycles that would require fatigue analysis in accordance with ASME 
NOG-1 and CMAA-70 even with an additional 20 year life.  

4.3 Metal Fatigue 

4.3.2-2 

LRA Section A.2.10 provides the FMP discussion for the USAR supplement. The discussion 
indicates that the automated cycle counting software FatiguePro will be used to monitor thermal 
fatigue of the components in the program. The discussion also indicates that an FCS site-specific 
evaluation is being performed to address environmental fatigue and that appropriate program 
enhancements will be made prior to the period of extended operation. However, LRA Section 
4.3.2 indicates that the environmental fatigue evaluations are complete. This appears to be a 
discrepancy. Describe the planned FMP enhancements that will be implemented based on the 
results of the environmental fatigue evaluations.



LIC-02-0144 
Attachment 
Page 27 

Response: 

OPPD acknowledges that wording in the two referenced LRA Sections on environmentally 
assisted fatigue evaluations was not consistent. The analysis referred to was completed by the 
contracted consultant at the end of 2001 just prior to submittal of the LRA. At the time of the 
submittal, the analysis, which is also alluded to in Section 4.3.3 of the LRA, had not been 
reviewed and approved for incorporation into the FMP. For this reason, the intent was not to 
take credit for it in the LRA other than to say that it was in progress. The review and approval of 
the analysis has recently been completed. The results of this conservative analysis show that the 
surge line is the only NUREG/CR-6260 location applicable to FCS where the CUF may exceed 
1.0 before the end of the period of extended operation (see response to 4.3.2-1); therefore, 
environmental fatigue effects at FCS and their inclusion in the FMP need only be considered for 
the surge line. This is addressed in RAI 4.3.2-3 and its response.  

4.3.4-1 

Section 4.3.4 of the LRA contains a discussion of the analysis of Class II and III components at 
FCS. The LRA indicates that the USAS B31.1 limit of 7000 equivalent full range cycles maybe 
exceeded during the period of extended operation for the NSSS sampling system and that the 
affected portions of the NSSS sampling system would be tracked by the FMP. Provide the 
calculated thermal stress range for these affected portions of the NSSS sampling system.  

Response: 

The small bore piping at FCS was designed and supported based on nomographs developed in 
accordance with the USAS B3 1.1 code. Stress ranges for piping locations are therefore not 
available. As part of the FMP, the sampling piping will be analyzed and stress calculation 
performed to determine the thermal stress range for this line.  

4.6 Containment Liner Plate and Penetration Sleeve Fatigue 

4.6-1 

Section 4.6 of the LRA discusses the fatigue analysis of the containment liner and penetration 
sleeves. The LRA indicates that the observed buckling of the liner plate is larger than was 
assumed in the original analysis. The LRA indicates that this condition has been evaluated and 
found acceptable for the current term. The LRA further indicates that OPPD will complete an 
analysis for the 60-year period prior to the period of extended operation. Describe the analysis 
that was performed to show the containment liner plate/penetration sleeve meets acceptance 
criteria for the current term. Provide the calculated usage factor obtained from this analysis.  

Response: 

The recent analysis of the as-found buckling in the liner plate was performed using state-of-the
art, non-linear, 3D Finite Element Analysis methods with loads applied in a fashion similar to the 
original analysis. The new model includes a section of the concrete shell, the associated liner
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panel and the embedded anchorage steel restraining the four sides of the modeled panel. An 
undeformed panel was analyzed first to benchmark the new model against results for a 
comparable model from the original analysis. A deformed panel distortion of 1/16" inward 
bowing was modeled in the original analysis to account for construction tolerances, whereas, the 
recent analysis modeled 1" to bound the observed inward buckling which was observed to be a 
maximum of about ¾/4" at elevation 1052' - 0" of Containment. No penetration sleeves are 
present at this height and none are, therefore, included in the model. Both analyses predict that 
panel stresses will exceed the material yield strength for the assumed loads.  

The purpose of the recent analysis was to determine the effect on fatigue usage caused by the 
existing buckling and the greater strains that will be incurred as compared to the original 
analysis. The cumulative fatigue usage factor derived in the original analysis was CUF = 0.05 
for 500 cycles of loading. The new analysis derived a CUF = 0.141 for 500 cycles. The 
allowable usage factor is 1.0. It is not anticipated that even 500 cycles of the assumed loads will 
be incurred within the 60 year extended period of operation.  

B.1.3 Containment ISI 

B.1.3-1 

In order to determine whether the applicant's program effectively manages aging in the liner 
plate, the staff requests the applicant to provide a summary of the significant degradations (i.e.  
metal thinning in excess of 10% of the nominal thickness of the metal) discovered during the last 
inspection of the liner in accordance with the program, and a summary of corrective actions 
taken.  

Response: 

Inspection of the liner performed in May 2001 identified approximately 6 locations of corrosion 
and loss of material at the base of the liner, between the floor expansion seal and the curb at 
elevation 994' 6". The areas of corrosion varied from less than 0.5- inch to approximately 1 inch 
in length. Inspection identified small areas within the corroded areas with a maximum thickness 
loss of approximately 15%. The minimum thickness measured with UT was 0.216" compared to 
a nominal thickness of 0.25". The inspection identified some areas of seal separation from the 
liner and shrinkage below the curb which allowed moisture to collect. Repairs were made to 
recoat the degraded areas of the liner and restore degraded areas of the moisture barrier during 
the 2002 refueling outage. This included removal of the top portion of the moisture barrier to 
inspect inaccessible sections of the liner. Only minor surface corrosion was found on the liner 
extending only 0.125" to 0.25" below the top of the existing joint sealer. FCS plans to re
perform the liner inspection during the 2003 refueling outage.
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B.1.4-1 

The applicant is requested to provide a summary of significant deviations from the acceptance 
criteria (e.g., twice the technical specification acceptance criteria) for Type A, Type B, and Type 
C testing. This operating experience information is needed for the staff to assess the current 
leaktight characteristics of the FCS containment, and assess its behavior during the period of 
extended operation.  

Response: 

No Type A or Type B & C total leakage has significantly exceeded the Technical Specification 
limit (e.g., twice the technical specification acceptance criteria).  

B.2.1 Boric Acid Corrosion Prevention Program 

B.2.1-2 

As a result of the insights gained from the recent discovery of boric acid-induced corrosion of the 
Davis Besse vessel, the staff requests the applicant to address the changes that were made to the 
boric acid corrosion prevention program in response to the Davis-Besse event.  

Response: 

This is a current licensing basis issue. Refer to the OPPD Response to NRC Bulletin 2002-02, 
"Reactor Pressure Vessel Head Degradation and Vessel Head Penetration Nozzle Inspection 
Programs," (LIC-02-0106) dated September 11, 2002. No specific changes have been made to 
the FCS Boric Acid Corrosion Program as a result of the corrosion found on the Davis Besse 
reactor vessel head. Any required changes to this program as a result of this ongoing issue 
will carry into the period of extended operation.  

B.2.3 Diesel Fuel Monitoring and Storage Program 

B.2.3-3 

It is stated under "Parameters Monitored/Inspected," that particulate analysis of fuel oil is 
performed but is not credited for aging management. The staff requests the applicant to confirm 
whether the diesel fuel oil quality is monitored for water and sediment contamination in 
accordance with ASTM Standards D1796 and D2709, as stated in XI.M30 of the GALL Report.  

Response: 

OPPD only uses ASTM D2709 for water and sediment analysis. The use of the word "and" is 
confusing in this question, as ASTM D2709 is a newer method specific to Middle Distillate 
Fuels (which includes Diesel Fuel #2), whereas ASTM D1796 was an older method for all fuel 
oils. There would be no need to use both. In accordance with ASTM D2709, "Test Method 
D1796 is intended for higher viscosity fuel oils."
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B.2.4 Fatigue Monitoring Program 

B.2.4-1 

Section B.2.4 of the LRA describes the FCS FMP. The first paragraph in Section B.2.4 indicates 
that the scope of the FMP includes those plant specific components identified in Table 3.1.2 of 
the application for which the FMP is identified as an aging management program. However, 
Table 3.1.2 only lists the FMP as an aging management program for the reactor vessel internals
flow skirt. Clarify the scope of the components covered by the FMP.  

Response: 

The last sentence of that paragraph should read, "The scope of the Fatigue Monitoring Program 
includes those components identified in Section 4.3 of this application and those specific 
components identified in Table 3.1.2 of this application for which the Fatigue Monitoring 
Program is defined as an aging management program." 

The latter part of this sentence refers only to the Flow Skirt as identified in LRA AMR Item 
3.1.2.10. All of the other applicable components are included under LRA AMR Items 3.1.1.01, 
3.1.2.01, 3.1.3.03, and 3.4.1.01. These AMR Items direct the reader to the applicable sub
sections of Section 4.3 of the LRA.  

B.2.5 Fire Protection 

B.2.5-2 

The staff has proposed a revision to the Fire Protection System aging management program 
inspection criteria in the GALL report for wall thinning of piping due to corrosion. The revised 
staff' position states that each time the system is opened, oxygen is introduced into the system, 
and this accelerates the potential for general corrosion. Therefore, the staff has recommended 
that a non-intrusive means of measuring wall thickness, such as ultrasonic inspection, be used to 
detect this aging effect. The staff recommends that, in addition to a baseline ultrasonic 
inspection of the fire protection piping that is performed before exceeding the current licensing 
term, the applicant should perform ultrasonic inspections at 10-year intervals thereafter.  

Verify whether the inspection criteria for the applicant's fire protection program conforms with 
the staff position, as outlined above.  

Response: 

Enhancements will be made to the Fire Protection Program prior to the period of extended 
operation to implement the requirements of the interim staff guidance.
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B.3.2 Buried Surfaces External Corrosion Program 

B.3.2-1 

The applicant states that the Buried Surface External Corrosion Program will be consistent with 
the GALL AMP, "Buried Piping and Tanks Inspection." In order to determine whether this 
AMP will be adequate to manage aging effects associated with external surfaces of buried 
components, the staff requests the applicant to discuss the changes that will be made to the 
current program in order to make it consistent with the GALL AMP." 

Response: 

As identified in the FCS License Renewal Application, the Buried Surfaces External Corrosion 
Program is a new program that will be implemented at FCS prior to the period of extended 
operation. The new program will include the following items to make it consistent with GALL 
XI.M34, "Buried Piping and Tanks Inspection" criteria: 

" A revision has been completed to the FCS maintenance control procedure to require 
engineering evaluation of concrete, piping, and piping coatings whenever excavations are 
performed.  

Current routine inspections of diesel fuel oil tanks within the scope of license renewal will be 

annotated as commitments required to meet license renewal requirements.  

" A program basis document will be developed which will define the program requirements 
and compile industry and FCS operating experience related to buried components.  

B.3.3 General Corrosion of External Surfaces 

B.3.3-3 

Detection of loss of material and cracking on the external surfaces of inaccessible components is 
not discussed in the program description. This is an important consideration in the staff's 
determination of the adequacy of this aging management program. Therefore the staff requests 
the applicant to describe the methods, besides the observance of fluid leakage, that will be used 
to detect loss of material and cracking in locations that may be inaccessible, such as the bottom 
of a tank and provide a justification for why these methods are not material to demonstrate 
adequate aging management for components within the scope of the program.  

Response: 

This program relies on visual observations and inspections, and is only applicable to those 
components accessible to this type of inspection. Aging management activities on components 
inaccessible to visual inspections, such as ultrasonic testing of the buried emergency diesel fuel 
oil tank, are incorporated into other plant programs.
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B.3.3-4 

In its description of the monitoring and trending of aging effects, the applicant states that 
evidence of fluid leaks, significant coating damage or significant corrosion is documented. In 
order to determine whether the monitoring and trending of aging effects are adequate for this 
program, the staff needs more information regarding the extent of the documentation process.  
Therefore, the staff requests the applicant to provide more detail on this documentation process.  
For instance, are all inspections documented and the results trended, or are only significant 
findings documented using a corrective action process? 

Response: 

Deficiencies identified during Operator and System Engineer walkdowns would be documented 
under the maintenance work order or corrective action process. Inspection deficiencies 
identified during performance of the containment coating inspection procedure are documented 
in the procedure. These identified deficiencies would also result in the initiation of a corrective 
action item if significant.  

System Engineers are responsible for the overall condition of their systems, and do monitor and 
report ongoing or significant system deficiencies in their system report cards.
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Commitment Summary 

3.1.2-3 
The flow skirt is one of those components currently included under the scopes of the Reactor 
Vessel Internals Inspection Program and the Alloy 600 Program. Exactly how the flow skirt is to 
be managed under the Alloy 600 Program is yet to be determined; however, that determination 
will be made before entry into the period of extended operation.  

The fracture mechanics analysis committed to in Section B.2.8 of the LRA will be performed 
prior to the period of extended operation.  

3.1.2-4 
There is to be a plant specific program, the Alloy 600 Program, for the aging management of 
Inconel 182 welds. The details of this program are still in development but will be completed 
prior to the period of extended operation.  

3.5-1 

For concrete at FCS, even though OPPD has concluded that the AERMs identified for concrete 
in the GALL Report are not applicable due to the plant's operating experience, OPPD has 
committed to be consistent with the GALL Report and monitor for the possibility of the AERMs 
with the programs identified in the GALL Report.  

B.2.5-2 

Enhancements will be made to the Fire Protection Program prior to the period of extended 
operation to implement the requirements of the interim staff guidance.  

B.3.2-1 

As identified in the FCS License Renewal Application, the Buried Surfaces External Corrosion 
Program is a new program that will be implemented at FCS prior to the period of extended 
operation. The new program will include the following items to make it consistent with GALL 
XI.M34, "Buried Piping and Tanks Inspection" criteria: 

A revision has been completed to the FCS maintenance control procedure to require 
engineering evaluation of concrete, piping, and piping coatings whenever excavations are 
performed.  

Current routine inspections of diesel fuel oil tanks within the scope of license renewal will be 

annotated as commitments required to meet license renewal requirements.  

A program basis document will be developed which will define the program requirements 
and compile industry and FCS operating experience related to buried components.


